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Foreword

The Institute has, over the years, established an impressive foundation 1o plan and build a successful
future, And as the reporting period (2006-07) provided opportumity to introspect en the progress and
achievements of X plan period, it also helped os to keep up the momentum and prepare 10 take up
those topical and necd based research areas whose results show increasing societal permeability.

In the above conrext, fallowing a thoreugh consultative process and invelving a wide range of
stakeholders, the Instiute came up with the VISION-2015 document. The vision envisages bringing
in qualitative difference of approach through various mechanisms. These include, among others. 1)
strengthening institutional collaboration and ii) increased stakeholder's involvement. Bath the above
key approeches will scale up Institutes” outreach. While this exercise has provided adequate opporunity
for a range of stakeholders to express their views on priority research areas, it also was a learning
process for the Institute faculty and researchers.

The priority research areas and policy problems were deliberated upon during Scientific Advisory
Commiittee Meetings and keeping in view the expertise of the Institute faculty, a perspective plan of
research and development activities for X1 plan period was developed, Watershed Processes and
Management, Biodiversity Conservation, Environmental Assessment and Management, Socio-
ecanomic Develapment and Biotechnolegical Applications are the identified thematic thrusts for the
Institute. Knowledge product and capacity building will be the inbuilt component for all the above
themes.

Development of an approach, first of s kind in India, for monitoring active landshide and
glacier retreat using kinematic GPS surveys, institutionalization and upscaling of rechnology
backstopping and capaeity enhancemnent for sustainable agricultural development within the tribal
arcas of north-=ast region; strengthening of ex-situ conscrvation efforts through improvement off |
sced germination and in vitro protocols of selected high value taxa, formulation of UNESCO-MAB |
Met documents for Kanchendzonga and Manas Biosphere Reserves, and development of strategy
andaction plan for ecotourism promotion in the Nanda Drevi Biosphere Reserve were notable research
achisvements,

Dissernination of B & D packages and capacity building of a range of stakeholders in ToT mode
through ) crganization of training programmes/orientation courses on environment-friendly rural
technologies, i) biodiversity conscrvation, and iil) difaster management, were some of the major
achigvements for promoting outreach,

The Institute duly recognizes the importance of developing synengy with relevant organization
and State Government Agencies in the Indian Himalayan Region, A major initialive in this divection
included reorientation of its approach to facilitate extra mural funding under Intégrated Eco-
development Research Programme (IERP). The reorientation further strengthens synergy of [ERP
projects with identified thematic thrusts and regional priorities of the Institare and envisages integrating
GBEPIHED generated data sets with those emanated from IERF projects, |

The Institute thanks all those persons who provided suggestions and directions for effective

mmplementation of Insttute programmes.

(Uppeandra Dhar)
Director
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Major Achivements (2006-07)

1.  Developed VISION — 2015 document based on a series of brainstorming meetings and
stakeholders' consultation across the HOs and Units of the Institure. Prioritization of
stakcholder driven R&D activities and development of Rolling Plan of activities for X1
Plan Period for the Institute,

2. Development of approach. first of its kind in India, for monitaring of active landslides and
glacier rerreat using kinematic GPS survey.

3. Documentation of indigenous knowledge and practices relating to: (i) fermented food and
beverages, medicinal plants use in health care, pastoralism, and post harvest practices among
tribal communities of Uttarakhand; (i) natural resource management and seed storage
practices in selected cthnic communities of Arunachal Pradesh; (7ii) best management
practices in shifting enltivation; and (iv) fallow management practices among the Tangkhuls
of Manipur,

4. Instimtionalization and up-scaling of technology backstopping and capacity enhancerment
tor sustainable agricultural development based on simple rural technologies within the tribal
arcas of north-east region; and review and analysis of study report on shifting cultivation
by Task Force Commission {constituted by GOT).

5. Strengthening of evsiti conservation efforts through: (i) improvement of seed germination
of Angelica glauca and Sausstirea costus; (1) development of i vitre propagation protocals for
Rhododendron maddeni and Dendrocalamus hamiltonis: (iif) Aeld tansfer of tisswe culfure and
conventionally propagated plants of important Rbododendron spp. of Sikkim in Rare and
Threatened Plant Conservation Park’ of Zoological Park, Gangtok; and (iv) characterization
and improvement of tea through biotechnological tools,

6. Further strengthening of wasteland restoration activities in identified locations across THR
through: (i) SWEET demonstrations; (if) Silvi-pasture development; (iii) sacred landscape;
{iv) school conservation models; and (V) catchment area treatment.

7. Formulation of UNESCO-MAB Met nomination documents for Kanchendzonga (Sikkim)
and Manas [Assam) Biosphere Reserves. And, preparation of feasibility document for
proposed Tawang-West Kameng Biosphere Reserve (Arunachal Pradesh),

& Developed strategy and action plan for (i) ecotounsm promotion in Nanda Devi Biosphere
Reserve; (i) sustainable development of bioresources in a selected developmental block
of Almora; {iii} cultivation package on sea buckthom (Hippophae rhamnoides); and (iv) EIA/
EMPF plans for hydropower projects in western Himalaya.

9. Dissemination of R&D packages and capacity building of a range of stakeholders in ToT
- mode through - organization of over 50 training programmes/orientation workshops on
cnvironment-friendly rural technologies. biodiversity conservation education, NRM, and
disaster management. Also, iniriated a rural technology centre in Kedarnath valley,
Uttarakhand.

.;;|




EXECLTIVE SUNMARY

EXECUTIVE SUMMARY

The institute with a strong commitment for
sustainable development of Indian Himalayan
Fegion (IHR) is the only Institute of its kind,
which addresses physical, biological, social and
eeonomic issues of the region and its people in
an integrated manner. The R&D mandate of the
Institute 15 broad and covers all the Facets of
environment and development. Towards
achieving this, the Institute follows
multidisciplinarity and integration as the guiding
principles. The emphasis on interlinking of
natural and social sciences 15 the major thrust
of -all the programmes in the Institute. In this
cffort, special attention is placed on the intricate
balance between fragility of mountains,
indigenous knowledge and sustainable use of
natural resources. Design and implementation
of R&D activities on priority environmental
problems; development and demonstration of
best practices, technology packages and delivery
systems for improved livelihood of the people
are the core issues covered under most
programmes in the Institute. To achieve this,
effores are made to keep a balance of Research,
Demonstration and Dhssemination activities. A
brief summary of R&D activities of the
Imsritute during the reporting vear 2006-07 is
ag lollows:

Land and Water Resource Management
(LWRM)

The research activities of the LWRM caore
programme revolved around the central theme
of land and water resource management
practices, Among the research activities, focos
was to: (1) understand traditional svstems of soil
and water conservation (SWC) in prevailing
agricultural practices (i.e., bench terrace systems

in central Himalaya and jhum cultivation in NE);
(11) water sustaimability studies (water availabality
and vse partern in Kumaun Himalava); and (iit)
trends of glacier retreat (Gangotri, Thelu,
Dokryani and Milam glaciers), in the western
Himalaya, Through use of Global Positioning
System (GPS) geodesy with permanent and
campaign mode survevs for quantification of
tectonic deformation and landslide monitoring,
datasets were further strengthened for surface
mapping and landslide monitoring. The
demonstrations included: (i) modification and
scaling up of Sloping Watershed Environmental
Engincering Technology (SWEET) package for
rehabilitation of community wastelands in
Kumaun region; and (i1) implemeniation of
Village Environment Action Plan (VEAP) in &
mode] village under a joint programme with
MCC  namely ‘'Operation  FPARADE"
Dissemination of R&ED outcome was ensured
through field trainings on SWC, warter recharge
using catchment treatment approaches, nursery
development and plantation.

Sustainable Development of Rural
Ecosystems (SDRE)

The SDRE core programme considered
documentation of resource dependency and use
pattemns in the different parts of the Himalayan
region as a major focus. In eastern Himalaya,
the information was generated among selected
tribal communities and in the central Himalaya
on settled rural ecosystems, with particular
reference to agriculneral production and strategy
for sustainable development. Use of pastures by
migratory livestock was also investigated,
Setting-up of demonstrations for restoration/
rehabilitation of degraded ecosystems in
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participatory manner were stressed during the
vear. A collaborative programme on Bhimtal
lake catchment restoration wasg carried out with
Lake Development Authority, Govr. of
Uttarakhand. Further, realizing the need of
technology transfer to a range of stakeholders
across the THR capacity building programme
through Rural Technology Centers (RTCs) at
Institute HOs, Kosi-Almora and regional wnirs
{i.e., Technolegy Park at Maletha village,
Garhwal Himalaya; Demonstrations at
Midphu, ltanagar) were conducted in a ToT
made.

Conservation of Biological Diversity
(CBD)
During the reporting period, CBD core
programume of the Institute atbernpted o (i) up-
date the database on Himalavan bioresources,
{ii) underrake intensive assessment of
biodiversity in biodiversity rich areas; (iii}
strengthen ficld gene-banks as demonstration and
training sites; and (iv) promote conservation
educarion in participatory manner, Consolidation
of information for Himalavan temperate plant
families improved the understanding on endemic
diversity. Database was also strengthened for the
identified Himalavan Biosphere Reserves (BHRs)
s0 as to address their research and management
issues, Development of UNESCO nomination
documents for Manas (Assam) and
Kanchendzonga ($ikkim) BRs was amongst the
major achievements. The activities for
establishment of gene banks at institute HQs
and regional units (Sikkim & HP) were further
strengthened through R&D interventions.
These sites were used extensively for teaching,
training and demonstration to different target
groups. Ex-sifn conservation efforts were also
sirengthened through laboratory based studies
on seed, tissue culture and biochemical
investigations on important plants. Promation
of conservation education in school/ college
students and teachers was achieved through

orientation courses and training workshops.
Organization of biodiversity assessment
campaign and execution of programme to
ensure participation of vouth in weather and
biodiversity monitoring was major cutreach
activiry,
Ecological Economics & Environmental
Impact Analysis (EE & EIA)

The Himalayan moentaing are fragile and
sensitive with regards to local, regional and
global changes. The developmental activities that
arc taking place in the region have both negative
and positive impacts on surrounding
environment, Therefore, understanding these
impacts and measuring their magnitede to
suggest miitigation plan is a challenging task.
Activities of this core programme were therefore
focused on assessing impact of tourism on
ccosystermn with particalar reference to municipal
waste generation and air quality in selected
destinations in Uttarakhand and HF, social and
ecological consideratioms in ETA of hydropower
projects in western Himalaya, impact assessment
of alternative land uses (tea cultivation), and
impact of land use and land cover on water
quality of springs in Untarakhand hills, Successfal
completion of activities relating o rapid EIA
and formulation of environmenial management
plans for hydropower projects and silvi-pasture
development took place during the reporting
period.

Environmental Physiology and
Biotechnology (EPB)

Environmental control on plants’ responses and
adapration mechanism of plants to the changing
environment is 3 very fascinating branch of
science. Such an understanding enahles us o
develop strategies not only to maximize plant
productivity but also to devize suitable actions
to achieve the conservation goals, Duning the
reporting period, the core activities were focused



on understanding the factors that govern the
orverall productivity and functioning of plants.
Physiclogical and biochemical investigations for
development of propagation protocols for
selected economically important plants were also
adeguately attempted, The use of chemicals on
improvement of root formation in cuttings was
apphed for plant propagation. Considering the
need of improving plant survival and increasing
production, the role of microorganisms remained
a major focus of investigations. Several bacteria,
wisolated from different tyvpes of soil were
developed as inoculants o achieve improved
survival and growth of in #ire raised plants. The
microorganisms #olated from various sources
are being maintained under laboratory conditions
for further investigations.

Institutional Networking and Human
Investment (INHI)

Rehabilitation of degraded lands with a blend
of science and religion, and also through capacity
building of local communities remained the
major thrust of INHI core programme in 2006-
07. Through the Integrated Eco-development
Research programme (IERP) R&D work was
fostered across the Universities! Institutions/
MGOs in the IHR. An IERF coordinated
progearme entitled * Saored values, eco-restoration
and consenaarion fnitiarives in the Indion Himolavan
regron” was also strengthened in 5 states (namcly,
Uttarakhand, Himachal Pradesh, Assam,
Meghalaya and Arunachal Pradesh) of the THR,
In all, 114 projects are currently on-going in ten
States of IHR. Conducting IERP woarkshops to
identify prospective Pls in the [HR and on-site
training programmes are the regular activities of
the Core, Strengthening of Library and
Information Centre through subscription of
Research Journals and Books. publication of
EMNVIS Bulletin and ENVIS Newsletter, and
upgrading of the Institute website are some other
activities that were performed to fulfll the goals
of the Core,

[ EXECUTIESLAMANY

Indigenous Knowledge Systems (TKS)

Considering that the IHE is as a repository of
indigenous knowledge, and the bio-physical
diversity of the region has given rise to
innumerable indigenous practices of resource
management upon which the mountain
communitics subsists, the R&D acrivities of this
core focused on consolidation upon the previous
TKS documentations on use of medicinal plasnts
in traditional health care by Faidvas, post-
harvesting and seed storage practices, preparation
of beverages, NEM practices in the tribes of
NE region etc. Attempts were also made to
validate such knowledge. The core will further
strengthen: (1) documentation of rraditional
ecological knowledge with reference to
biodiversity and NREM of selected ethnic
community of Arunachal Pradesh, and {ii)}
development of Digital Library on Himalayan
1K

The vear 2006-07 witnessed development of
Institute’s VISION-2015 document Rllowing a
thorough consultative process. The document
defines GBPIHED as a development research
Institute with 4 focus on applied and action-
oriented research, The envisaged focus is to: (i)
generate interdisciplinary critical knowledge on
Himalayan environment; (1) evolve,
demonstrate and disseminate innovative
packages/technologies to contribute in
sustainable development; and (iii) strengthien
policy advocacy, strategy development and
technelogical backstopping. The VISION
envisages bringing in the gualitative difference
of approach through various mechanisms,
Strengthening institutional collaborations and
stakeholders involvement are the two key
elements to scale up Institutes' visibility in the
field. Towards achieving this. the Institute has
identified thematic thrusts and priority policy
problems to be addressed during X1 plan (2007-
2012) period,
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BOX -1
Completed R&D Projects of the Institute (Year 2006 - 07)

»  Environmental impact of recession of Himalayan glaciers: a case siudy of Dokriani Bamak (DST
Funded; Period 2004-2007)

s Changing behaviour of ambient air quality and muface ozone in kill spots: A case study of Kl
Mupali rowrst complex, northwestern. Himalaya (DST Fusded: Period 2003-2006)

»  Comprehensive EIA and formulation of EMP for Lakfvwar and Pyasi HE project (NHPC Furided:
Feriod 200506}

s Penple and resource dynamics i mountain watersheds of the Hindu-Kush Himalaye (5DC, IDRC,
ICTMOD Funded: Period [997-2006)

s [n vitro agproaches towards commercial cuitfvation of Podophyllees spp. (DST Funded: Period
2004 -2007)

s Capacity building and econoeic upliffment of Bill women through fntegraved ifvestock-fish-crap farming
(DST Funded: Period 2004- 2007)

s Charactevization and improvement of ey through biotechmologicalt tools (DBT Funded: Period
2005. 2007)

o Comservation and sustainable management of belowgroeend biodiversity in o altitudinal windows
of Garkwal Himalaya (TIBF/GEF Funded :Period 2005-2006)

s (Global dimtate change sdies i the high altivude Himalayan ccosystems {(Deprt. of Space Funded!
Perind 2003-06)

o Identification of elite genotypes of Hinpophae rhamnoides for multiplication and large-scale
domestication in the kigher Himalayan region of Uttarakiand (DST Funded: Period 2003- 2006)

»  Demonsiration of @ silvi-pasture model for wasteland restovation in western Himalaya (Minisery of
Rural Development Funded: Peviod 2002-2008)

s Biotechmological interventions for propagation and improvement of apple rootstock (DBT Funded:
Period 2003-2007)
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| MILESTONE EVENTS

1. INTRODUCTION

The vear 2006-07 15 eighteenth financial vear of
R&D activities being executed by the [nstinste
at different locations of the Himalava through
its HQ= at Kosi-Katarmal (Almora) and four
regional Units, namely, Himachal Unit (Kull),
Garhwal Unit (Sninagar-Garhwal), Sikkim Unit
(Pangthang) and NE Unit (Itanagar). Owver the
years, the Institute has taken significant strides
in 1dentifying problems, developing region
specific approaches, demonstrating their efficacy
in the field and disseminating the information
10 various stakeholders. Diverse problems thus
addressed were related to ecology, resource
conservation, traditional practices, hivelihood
opportunities, land restoration, propagation
protocol  development, biotechnological
interventions, etc. The Institute implements its
activities through the programmes supporred
through the core funds provided by the Ministry
of Environment and Forests (MoEF), Govt. of
India, projects financed by external funding
agencies (Mational and International) and also
through consultancy services. The Institute is

also supporting activities of various partner
Iastitutions in different Himalavan states
throuph Integrated Eco-development Research
Programme (IERF). The Science Advisory
Committees of the Institete reviews the progress
of existing projects and provides guidance and
help o develop new BE&D programmes.

Ar present, the B&D activities of the [nstitute
are centered on seven designated Core
Programmes. Summanes of varous activities/
projects concluded during the reporting vear (Box
— T} 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 2006-2007 on various
ongoing 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
grateful for crifical comments, suggestions for
improvement and for indication of shortoomings
in our efforts to achieve the target set for us by
the MoEF, Govt. of India,

2.MILESTONE EVENTS

Consultative Brainstorming on Vision
Docoment

While formulating VISION-2015 document for
XI Plan peériod and bevond, a series of
consultative Brainstorming Sessions were
organized under the Chairmanship of Dr.
Prodipto Ghosh, Chairman Governing Body of
the Institute. The broad emphasis was to
stimulate action oriented research programmes,
50 as to make the Institure a ‘Developmental
Research Institute’. It also aimed at streamlining
Institute’s expertise and potentials to achieve the

mandate of the Institute. Contents of the
document alse included: competence of the
Institute, ongoing R& D thrusts and identified gap
areas, and basic infrastructure available with the
Institute for taking up R&D activities. The
document emphasizes on the need for demand-
driven research as emanated through
stakeholder's consultations at different places in
the IHE, Also, based on the interactions,
feedback received from partners, and suggestions
offered by the distinguished members of
Institute’s apex bodies {Society, Governing Body
and Scientific Advisory Committee). Contents
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of the draft document were discussed duringthe  of Environment & Forests. New Delki (31
three brainstorming meetings held at Himachal  October 2006 & 5 January 2007). The summary
Unit, Kulla (11 September 2008) and Ministry  of the VISION-2015 is presented (Box —I1),

BOX-II
GBPIHED VISION 2015 - SUMMARY

1. The Indian Himalayan Repion {IHR) and the problems associated with it are diverse, com pex and
multifaceted. Environment being all encompassing, G. B: Fant Institute of Himalayan Environmesit and
Drevelopmen: (GBPIHED} s the only Institute of its kind to address physical, biclogical. social and ceonomic
issues of the region and its people 5o as to ensure sustainable development while mamtaining ecosystem
health of IHR. Institute's major strengrhs include: (i) THE as exclusive focus of work: (i) multidisciplinary
skills and approaches with decentralized setup; and (111) focus on integration of Research and Development.
Further, strerigthening B&D on priosity envirenmental problems; developing and demonstrating suitable
best practices, technology packages and delivery systems for erhanced livelihood of the people are the cose
issues covered under most programemes and activities in the Instituse.

2. Overthe years, the Institute has taken significant strides in identifving problems, developing region specific
approaches, demonstrating their efficacy in the field and disseminating the information 1o various
stakeholders. Diverse problems thus addressed related to ecology, resource conservation, traditional
practices, livelihood opportunities, land restaration, propagation protocol development, biotechnological
interventions, etc. As & result large quantum of dara was generated, analyzed and synthestzed. This helped
the Institute to be recognized 4t national and international level as an Institute of eminence throwgh its
ausality peer reviewed publications, Whale this was happening, concurrentdy, Tnstitutes’ demonstrations on
best practices of warershed management, agro forestry, bicdiversity conservation, SPring sanctuary, cx-si
mechanisms, land restoration models at representative sites all across Indian Himalayan Region provided
the required impetus for replications and furcher up scaling.

3. The Institute realized that the mechanism for resolving the problems needed a re ook keeping in view the
immense wealth of informarion generated in diverse fields, A few questions came up, How research produer
can be cptimally utilized by stakeholders? How Instinete can contribute in improving the quality of the life
of people? How interdisciplinary data sets can be made more useful? And how the Institate can develop
state of art knowledge products, which are innovative and offers better undesstanding of the dynamic
processes. At this point of time, the Instinte thought of a paradigm shift in the approach. Some sort of
convergence was required, which could help us o build on the achievements thes far and the lessons
leamed.

4. And thus a process of developing a Vision — 2015 was felr necessary. Consultative processes started all
agross — at the HO) and in Institutes’ Units. Representatives of all stakehalder groups were invited for their
inputs. This was fallowed by a series of brainstorming sessions involving experss of diverse disciplines and
other stakeholders.

5. Under changing scenario, GBPTHED - a development research Tnstitute with a focus on applied action
orsented research ~ is mandated to 1) generate interdisciplinary critical knowledpge on Himalayan efviromment;
i) evolve, demonstrate and disseminate mnovative packages/technologies to contribute in sustainable
developrrent, and 1i1) to strengehen policy advocacy, strategy development and techaological backstopping,

f. The Vision has four major components, One that focuses on development of state-of-art methodologies)
approaches a8 knowledge product. This will help in B ntegration of interdisciplinary data sets for planning
process, i) better understanding of dynamic processes and i) application of research results in the Geld.
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Box T Coned......

T.

Another component af the Vision envisages 1o focus on i) creating models of research degign that will ensure
institutionalization of partnerships and collaboration and 1) develop inbuilt mechamsms of stakeholder
consultatons right through inception, planming, implementation and monitoring phases, This will kelp o
scale up Institutes” demonstrations from miceo to macro level, Tn this context, Institute's invalvement in
Training of Trainers {TOTs) and broader community networks (1e. implementing agéncies/ departments)
15 proposed to be further promoted.

The third component calls for developing svstem approach based on collatesal imperatives iowards solution

of problems. This will ensure development of holistic strategies and policies as opposed to those which acts
in 1salation to the whole

The last component of the Vision recognizes the imporfance of existing policy frameworks including
Mational Environmental Policy as guiding principles for developing mountain specific policy briefs and
strategic implementanion mechanisms.

. The effective drvers of the Vision are as important. These are as follows: 1) the Institute need 10 have

evoative information system in place, which will not onky cater 1o reerieval mechanisms but aiso, maore
importantly, serve as a foundation for model developmens. 11) Establishment of a Rural Enterpnse Cell to
link the farmers and wnemployed youth with biorescurce based income generation activities and for fraining
of npooming crireprencurs, i) Argmenng core group of scientists in appropriate streams, and v Alocation
of appropriate budgerary provisions.

. The Viston envisages bringing i the gquahtative difference of approach thoough variows mechanisms.

Strengthening institurinnal collaborations and stakehalders involvement are the two key elements to scale
up Institutes’ visibiiity 1o the field. This s critical In order to ensure this, a project cvcle with several
alternate scenarios hias been finalized, which provides a road map for the Institute, its faculty and partners.
While considering the structure of projects and programmes in the Instrtute, a major shift has been envisaged
in the form of bigger projects so a5 to develop generic models on certzin broad areas through mult-institational
parmership. The vision is to gearup the Institute to play greater role in addressing issues under broad society
oriented themes such as: poverty and livelihood; infrastructure and land use planning; green development,
etc.

. While the Institute is committed to follow the envisaped path, the road ahead 15 expected to be full of

challenges and opportunities. In view of the remoteniss of most of our establishments, including the HO,
isolation may, at times, prove an impediment. In ordér to avoid such a pattern, the [nshtute needs to
arganize consultations, workshops, seminars perindically and Annual Partners Meet. Besides, a chair for
full tme adjunct Professor of emimence could alse play a catalytic role in fulfilling our mandated goals.

. Another issue of paramount importancs relates to the nature and extent of feedback of policy makers and

implementing agencies at the state as well as central level. While the Institure is commitied to persuade
policy advoracy, the support and gurdance of Mintstry of Emdaronment and Forests, Gove. of India will be
sought.

. The document provides a structural mechanism and broad envisaged targess and goals in conformiry with

the elements of Vision. [t also features the manpower and infrastruchure requirements to achieve the targets
in stipulated time frame,

. The Vision has broadened the scope and funther increased our responsibilities, The Instinae has cstablished

an impressive foundation to plan and build a successful future.

. This exercise has privided the opportunity for all of us and the stakeholders to air their views in a very frank

and informal manner, We are all enriched and like to place on record our thanks and appreciation o all
thase who contributed in realizing the Vision,
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Tdentification of R&D Themes for X1
Plan Period

Under the provisions of VISION -2015 and
following a thorough stakeholder's consultations
across the region, including the Scientific
Advisory Committee of the Institute, a
perspective plan for XI Plan period (2007-13)
has been developed for the Inmstitute. The

identified thematic catégories include the
following: (1) Watershed Processes and
Management; (2) Biodiversity Conservation;
(3) Environmental Assessment & Management;
(4) Sacio-economic Development;
(5) Biotechnological Applications; and
{6} Knowledge Products and Capacity Building.
The R&D Themes and Policy Problems under
each of these categorics are as follows:

S. No. Thematic categories/ R&D Themes and Policy Problem

Watershed services, management and land use policy |
Domestic energy needs — options and challenges i
Improved economic and ecological viability of Himalayan |

Conservation and sustainable use of hiodiversity

Protected areas — Management issucs and solutions

Climate change impacts — land and water resources
SEA and ELA specific to the Himalava

Disaster mitigation and management — data bases and

Environmental Management of Urban arcas

Entrepreneurship and self employment in the Himalaya
Indigenous knowledge: traditional lifestyle, architecture and

Migration: socio-economic and cultural implications

Biotechnological interventions in environmental

Resource materials; mountain ecology and environment

, kL
Watershed Processes i3
& Management i
05
farming systems
| Biodiversity 2l
| Conservation o
3.1
Environmental .4,
Assessment & 13
| fanag knowledge products
| 3.4,
4.1.  Sustainable tourism
4.2,
4.3,
health care practices
4.4.
Biotechn _o]n';i-cn.l 51
| pplicabons rehabilitation
|
| Enowledge Products 6.1.
| & Capacity Building 6.2,

Capacity building and technology transfer/absorption




Annual Day Celebration

The Institute celebrated its Annual Day fanction
on the oecasion of 119* birth anniversary
(September 107, 2008) of Pr. Govind Ballabh
Pant { Bharar Ratna) at its Hirachal Unit (Mohal-
Kullu), and alse at other regional Units and
Institute HQs. Chief guest of the function, Dr.
Prodipte Ghosh, Chairman Governing Body
GBPIHED, inaugurated the function. Prof. 5. 5.
Handa, Former Director, RRL-CSIR, Jammu
delivered the 12* G.B. Pant Memoral Lecture
entitled, ‘Medicinal Plants for Health Care’, and
emphasized upon the need for redefining values
and potentials of Himalayan bioresources in tune
with the emerging global scenarios. Shri B.5.
Farsheera, Additional Secretary, MoEF, GOl
introduced the speaker Frof. Handa. On this
occasion two mamals compiled by the Institute,
namely: (i) Bio engineering measures for hill
glope  stabilization-concepts,  practices,
application and performance cvaluation; and (ii}
Action plan for disaster mitigation, prevention
and preparedness-building a safer and prosperous
Sikkim, were released by Dr. Ghosh and Dr.
Handa, respectively. Dr. R, 5. Tolia, Chief
Informarion Commissioner (Utzarakhand),
members of Governing body GEPIHED (Prof.
V. K. Gaur, Prof. 1. S, Singh), former Director
GBPIHED (Prof. A. N. Purchit), and various
representatives of State  Government
Diepartments were present on the occasion.

State-Level Workshop on R&D
Collaborations

A State-Level Workshop (August 11, 2006) on
“R&D Collaborations and Dissemination of
Informarion Packages to Different Stakeholders
of Himachal Pradesh” was organized at
GBPIHED, Himachal Unit, Kullu. The
objectives included — esrablishment of effective
nerwork berween the R&D organizations and
State Government Departments; dissemination
of information and technalogy packages to the
stakeholders, development of memorandem of
understanding with the State Government

| MILESTONE EVENTS

Departments on various R&D activities. The
Chief Guest, Dr. R.K. Sood, Joint Member
Secretary, Himachal Pradesh State Council for
Seience, Technology and Environment,
emphasized on the need for collaborations with
thie Institute for R&D, information dissemination
to stakehalders in the State.
In the Technical Session held on ‘Possibilities of
R&D Collaborations and Dissemination
of Information Packages' participants
from State and Central Government
Departrnents and NABARD also emphasized on
such needs. The lostitute scientists briefly
presented the R&D work of the Institute on
different aspects of environment and
development.

Brainstorming on Increasing Outreach

A brainstormming meeting was organized at the
Instirute HOs (10% September 2006) to address
the basic issues and approaches for strengthening
outreach and delivery systems among the rural
communitics of THR. The participants included
scientists, representatives of Govi. line
departments, R&D Institutions, academicians,
NGO, decision makers and the key farmers. The
deliberations in 1° Session (Increasing outreach:
Framework, issues, strategies and bottlenecks)
strongly stressed for coordination amongst
agencies and stzkeholder groups for better
impacts. The 11" Session (Tmproving bortlenecks
far outreach) dealt with possible solutions to
achieve rural development goals. The issues and
concerns raised during discussion Wwere
subsequently grouped into: (i) Approach needed
to increase outreach in the rural areas, (ii)
Methods to increase coordination among the
developmental agencies, institutions, user
agencies and villages/target areas, and (iif)
Conservation of community based natural
resources. Motivating local people, capacity
building, planming with villagers, invalvement of
smudents, women and youth, linkages with village
traditions, establishing forward-backward
linkages, and market connections were listed as
prerequisites for successful implementation of
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a programme. Pooling of mesources, knowledpe,
rechnologies, and funds of different agencies with
a lead ageney/Institute was also supgested for
effectively implementation of programs in rural
arcas,

Interactive Workshop on Shifting
Agriculture: Issues and Options
At the WE Unit of the Institute {Itanagar) an
interactive workshop on 'Shifting Agriculture:
Issues and Options” was organized (10 September
2006), which was artended by identified
participanis representing the State and Central
Government Institutions, University faculty and
others: The Chief Guest of the Workshop, Shri
G.M. Sinha, Director, State Forest Research
Institute and Managing Director, Arunachal
Pradesh Forest Corporation Lid. presented a
paper on “Shifting Agriculture: State Polices,
Laws and Acts’. Two more key papers on,
“Shifting Agriculture: Costomary Laws and
Practices” and “Shifting Agriculture: Culture and
Community Perception™, were presenced by
representatives of Arunachal Institute of Tribal
Studies and Rajiv Gandhi Umiversity, [tanagar,
respectively. The recommendations emerged
were? (1) Documentation of shifting agriculture
practices and fallow management, /[it)
Development of appropriate improved
cultivation technoelogies and food crops for shifting
agncalture, (1) Alternative sources of Tivelihood
and production systems, e.g.. animal husbandry,
cash crops cultivation, dry-land farming,
integrated fish culture and sedentary agricultieres,
and (vi) Harmonizing development efforts in
shifting agriculmure with tradition, docuwmentation
of IKS, land ownership issues and gender issues.

26 Meeting of Governing Bodv (GB) of the
Institute was held at Himachal Unit (Kullu) on
September 11, 2006 under chairmmanship of Dr.
Prodipto Ghosh, Secretary, Mimstry of
Environment & Forest, GOL, New Delhi The
meeting was attended bv GBE Members Prof, 1

0

5. Singh, Prof. V. K. Gaur, Prof. Sudhir Sopory,
Shri B, 5, Parsheera, Mrs. Veena Upadhyaya and
Dr. Uppeandra Dhar, Director of the [nstituee.
I, Dhar briefed the GB on the progress of the
Institute and explained the action taken on
decisions of previous GB. The Governing Body
members expressed satisfaction on progress of
the Institute and provided valuable suggestions
for further improvement of Institutes’ Rescarch
& Development programmes.

Training on Disaster Management

A State-level "Training-cum-Workshop on
Disaster Management” was organized
(December 14, 2008) by the Dusaster
Management Faculty, GBPIHED Sikkim Unit,
in collaboration with Land Revenue and Dhsaster
Management Department, Government of
Sikkim. The programme was supported by
Ministry of Home Affairs, Gowt, of India, The
Chief Guest, Shri K.N. Sharma, Secretary, Land
Fevenue and Disaster Management
Department, Gove, of Sikkim inaugurated the
programme. The programme was attended by
the Srare nodal officers for disaster management
and other officials related to the subject. The
presentations focused on disasters in Sikkim
State and role of Stare Govr. in disascer
management, general guidelines for safe
construction practice and earthquake resistant
designs of buildings, role of civil defense and fire
services in disaster management,

G.B. Pant Society Meeting

The XIII meesting of the G.B. Fant Society of
Himalayan Environment and Development was
held under the Chairmanship of Thin A. Raja,
Hon'kle Union Minister of Environment and
Forests, Government of India on 22™ March
2007 at MoEF, Paryavaran Bhavan, New Delhi,
The other dignitaries present in the meeting were-
Yice-President of the Society Shn Nameo
Marayana Meena, Hon'ble Minister of State,
Environment and Forests, GOI, Shr Sher
Bahadur Subedi, Hon'bie Minister for Forest,




Wildlife and Environment, Govt, of Siklkim, Dir
Prodipta Ghosh, Secretary, MoEF; Shri G K.
Prasad. Director General and Special Secretary,
MoEF; Shri B.S. Parsheera, Additional Secretary
(C5). MoEF,; Dr. Pradeep Kumar, Special
Secretary, Department of Mines; Shri G.
Balachandhran, Joint Secretary, MoEF and Shn
B. Anand, Director (P), Ministry of Human
Resource Development, GO, New Delhi,

In s opening remarks, the Minister MoEF took
note of the major B&D achievements of the
Institute ‘and the Vision Document — 2015
developed by the Institute. He emphasized that
the Institute should devote more efforts i some
of the key areas such as, provisioning of drinking
water, environment-friendly technigues for
cultivation of cash crops, wasteland restoration,
and efficient resource conservation strategics for
poverty alleviation of vulnerable communities.
He also stressed upon the need to build up
stronger linkages and synergy with other
Instituticns and State Govts, in arder to achieve
the overall goal of sustainable developmene of
the [HE. The Director, GBEPIHED, highlighred
salient achievermnents of the Institute in research,
demonstration and dissemination activities
across the ITHR. He also briefly mentioned that

AED PROGRAMMES

the development of Vision Document- 2015 by
the Inzriture was finalized through various
stakeholder's consultative mechanisms and would
be strictly adhered to during the 11" Plan Period,

A brief preséntation was also made by the
Hon'ble Minister of Forests, Wildlife &
Environment, Govt. of Sikkim Shri 5.B. Subedi
on priority and prospective areas where
collaboracions with the Sikkim Unit of the
Institute can be developed, He also bricfed on
the collaborative activities already going with the
State Forest Deprt., on warershed management,
and training programmes for Govt, officials of
Sikkim om landshde control, and acknowledged
the technical inputs provided by the Institute in
preparation of draft document for UNESCO
nomination of Kanchandezonga Biosphere
Reserve. He stressed upon strengthening of the
basic facilities and infrastructure at the Sikkim
Unit of GBPIHED. At this occasion the
President of the Society released a booklet
‘Microbial Inoculants for Improving Plant
Performance in Mountains’ based on the work
of Institute scientists, and Vice-President of the
Society released a MNewsletter ‘MoRe
EXPRESSI0NS', brought out by the researchers
of the Institute.

3.RESEARCH AND DEVELOPMENT PROGRAMMES

The R&D activities of the Institure are essentially
multi-disciplinary in natare, All the activitics are
based on conscious efforts o inter-link natoral
and social scienceés to promote sustainable
development in the region. Institute’s activities
are centered on seven core programmes, viz., Land
& Water Resource Management; Sustainable
Development of Rural  Ecosvstems;
Conservation of Biological Diversity; Ecological
Economics and Environmental Impact Analysis;
Environmental Physiology and Biotechnology;
Institutional Merworking and Human Investment;
and Indigenous Knowledge Systems. Institute’s
& projects are implemented all across the IHR
and the sites have been selected keeping in view
the hiophysical heterogeneity and location-specific

needs and aspirations of the inhabitants, All
activities are need-based, target-onented and time-
bound. Efforts are made to provide practicable
solutions rather than theoretical prescnptions, The
Institute HQs and the regional Units are well
equipped with facilities and services, especially
the laboratories and computation facilities.
Research, demonstration and dissemination are
underiying elements of all project activities that
lead ro 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 vear 2006-2007 are summanzed for individual
projects falling under each of the seven Core
Programmes.
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Core Programme

LAND AND WATER
RESOURCE
MANAGEMENT

(LWRM)

Himalayan region harbours precious land and
water resources. However, to meet the pressure
of growing populaticn and ever increasing
demand for resources, manapement of land and
water resources has become critical, In this
endeavour indigenous practices of land and warer
resource  management also need due
comsideration. Activities under this programme
seek  to address these issues through
amalgamation of research and pilot
demonstrations on appropriate technologies.,

Traditional Soil and Water Management
Practices

(4} North-East Region

In the North East region land is the vital
component of all socio-economic activities
and the soil and water logses from
croplands is & major environmental issue.
Tribal communities of the region follow
different indigenous practices of soil and
water conservation (SWC) in shifting
cultivation areas. These practices need to
be assessed for better management of land
resources. The results om SWC
experiments conducted with Nyishi tribe
in Chimmi village of Papum Pare district,
Arunachal Pradesh are as follows:

Snil loss itrhal
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Ten distinet indigenous land use types

I2

were studied (Table 1), Mine experimental
plots {(10m X 5m size), 3 each im Jhum
fallow (Nwihi), with traditional SWC (Phar),
and Jhum without soil and water
conservation (WSWC) were established for
runoff and soil loss measurements.

o Total soil loss (11.04 tha'y") recorded in the
traditional 3WC practice (P={.03) and Jhum
fallew (P 00) was significantly low than
that of WSWC. Surface runoff (1467.4
m'ha'y'} in shifting cultivation without
SWC pracrice was found significantly more
(P=<0.30]) compared to Nwibi and Phai land
use practices (Fig. 1)

Ielomth

Fig. 1. Soil loss (¢ ha'' v') and munoff (m® ba' ") in three land 1ese

practices (§WC=soil & water comservation measure,
WEWC= withont SWC and fallow={huwm fallow: and line
bar indicate runaff ard solid har sofl Toeas)
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Table 1. Traditional land use classification and holding of Chimmi village of Nyishi community

Land use type Mo of  Averageno./  Description of land use type

plot(s)  hoosehold

More [Community forest) I Community forest where resources can be extracted by whole
comemanaity. Hovever, forest depastment classified community
Land lepally under Unclassed State Forest and charge revenue
on forest products which creared a conflict and lead o
unsustainable extraction.

Cmzing-Lang 2 - VillageClan forest is rotally owned by the panicular village

(VillagesClan forest) ar clan only. Resource gxtractions are regalaed by the village
clan headmen with full consensus of all the male members,

Avxeang (Individual land) Ma A Individual land is of recent trend in shifting cultivation region
where the land tenure systems are slowly transformed into
permanent ownership, Dhara is not mcluded as the ownership
of individual lands is in conflict within the villagers,

Eel-Nywerera (Bamboo groves) 6l 265 Bambog groves are either owned by individual or village
community.

Nyt (Fallow land) 287 11,22 Fallow lands are either fall under temporary tedure or
permanent ownership. [t is particolacly vse for shifting
caltivation.

N . 41 .74 17 year joum field is either re-cultivation of Fallow Tand or

(1% year jhum field) cultivation aftes clearing forest.

Nyempreyt-Ronge & 026 2% year fhum cultveation trend is ohserved mrely a5 most of

(2™ yezr jham field) the field are ledt fallow afier one year of culrivation,

Sapive 2 113 Wet rice field is of fecent transformanion whereby valley
lands are wse for cultivation of fice.

Bolu 23 1 Home garden

Nape-Oliereg 3 1 Household

{B) Central Himalaya

Bench terraces in the mountains are generally
considered helpful for SWC and watershed
management. In this study (January 2005 -
March 2006) soil loss using natural boundary
erosion plot (NBEP) cancept from the bench
terraces in Kuwagad micro-watershed, Kumaun
Himalaya was quantified.

= This study involving 12 experimental ploes
indicated that plots with lower bed slope (<
3" eause low runoff, whereas, ourward
sloping longer plots yielded high runoff
coeflicient {up to 22%%). The soil loss recorded
was 0.18 - 2,49 t ha' and inereased with
increase in terrace slope.

The terrace risers contribute a large part of
runofl (runoff coefficient up to 20%) and
soil lass (0.06 - 0.46 t ha'). High rainfall

intensity genetated more runoff and soil loss
from terrace risers with height > 1 m. The
soil loss and runaff values of terraces and
rigers are comparable with watershed level
soil loss on spatial scale, suggesting that
specific attention are needed for protection
of terrace msers under SWC programs.

Water Sustainability in Watershed

Keeping in view the enormous spatial and
temporal variations of precipitation in
Himalayan region, knowledge of the regional
rainfall is essential for planning land conservation
strategies and water resources management, To
address the management issues, perceptions of
local inhabitants about water availability and use
provide important clues, This concept and
approach has been applied in upper Kosi
watershed, Kumaun Himalava.
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# (515 database on village boundaries and other
attributes in the watershed were developed.
About three-fourth of the total human
population resides in 342 wvillages. Of the
total willage area, 38% is under cultivation,
however only 109 of it is irrgated.

« A majority of villages (211) are dependent
an natural water sources for drinking, the rest
are supplied with tap water. The annuval water
demand for urban population (3500 K1) was
computed about 29% of the total domestic
need of the watershed. Rural water demand
was expected o increase by 8.5% compared
to the last decade. Monthly and seasonal
variations of rainfall volume were analyzed
(Table 2) following approach of average aerial
rainfall,

Table 2. Monthly averages of rainfall depth and

volumes
Month Rainfall HRainfall Yolume
depth (mm) (X0 cum)

January 520 16.88
February 557 1831
harch 433 14,25
April 297 9.7%

May 580 19.08
June 2147 TO.6D

July 410.7 135.07
August 0 128.93
September 2057 67,6
Cretober 433 14 .25
WNovember 10 243
December 2.0 728 |

and pH (range= 5.03+1.22 - 6.33 £0.34).

Rehabilitation of Degraded Land through Jarropha Plantation
Jaevopha curcis (comimon name- Ratanjor) is a multipurpese shrub thrives well on the degraded land in the wanm
valleys of Uttarakhand. It is also known to reduce soil crosion, bushes used as biofenice, seeds are source of
hindiesel and medicine, amnd oil cake is a nutrient-rich manure, The potential of this species for rehabilitation of
a community wasteland in Paurl Distr. (Uarakhand) was studied,

= 12,500 faivopha seedlings/ cuttings from 83 accessions collecred across Unarakhand planted during June -
September 2006 recorded 61% survival. A bark eating caterpillar alone cansed mortality of 253 saplings.
»  Physical characteristics of soil of this site were ag follows: poor water holding capacity (range= 12.74£1.73
- 18.36cH0_89%), gravimetric soil motsture (6.1121.14 - 13,7023, 11%), bulk density (mean= 1.13z em®)

Studies on Glaciers

{A) Sediment Load of Thelu Glacier (Gangotri
Glacter System), Uttarakhand (DST funded,
20052008

The Himalaya constitutes one of the most
important glacier systems in the world with
38221 sq. km of glaciated area. Snow and
glacier covered mountains in the Himalaya are
the perenmial sources of most of the north Indian
rivers and streams. In every ahlation season
(May to September) melt water [lows down from
the glaciers along with suspended sediment {55).
The investigation focused on gquantification of
seasonal variation in runoff and sediment from

14

snowmelt of the tributary glaciers of Gangotri
(i.e., Raktavarna, Thelu and Chaturangi glaciers),

+ Daily data of discharge and 58 was callected
during May to September 2006 (Figs. 2 and
3. Average discharge of Gangotr, Raktvarna
and Thelu glacier was computed 59,39, 6.53
and 0.65 cum sec”’, respectively with
corresponding 38 loads of 1.41, 0.90 and 0.27
g I in 2006, Maximum runoff volume and
55 was recorded in July in Gangoeri and Thelu
and in August in Raktvarna glacier (Table 3).
A major GLOF event (7™ May 2006)
increased the discharge of Gangotri glacier
three rimes (35.76 com sec’) within half an
hour and contributed 19.77 g [ 85 load.
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Table 3. Monthly Volume and Sediment of Gangotri, Rakivarna and Thelu in 2006

Month Gangotri Rakrvarna Thehs

Digcharge Sediment _I;is:hugc Sedient Dhscharge Sediment
{in mix 10} {in Tx10¥) (in m'x10%) {in Tx1{¥) {in m*x10¢) {in TxIlF)

June 11372 I1.56 1480 L2t 0.75 o0
July 26537 5873 18.48 im 158 129
Aungust 177,81 i7.51 1944 [L66 230 T
September 6719 .59 1629 0.55 .13 (s
12608000 40 1
—— Dlischargs (Cmagorrsy |
j e =+« Dishasge (Ralevaraa) | 26000000
L] -'E ---- E,
gz BRI A0 S
EE 0000000 LEDDO0, D E
Ej sEae.an brund E
1000,

g pieg
= A5 — 5L (Gangatsip - A 50, 1wl 1
- | EDA RE (RLakivarsa) dmm =
B 55 {Thelu) ey
'-"-5‘ 150,00 %
B =
53 w0 =
3 g 2,00 E
- w00
E i 150,00 IE
oM =
3 wn
b
1,20

Flg. 3.Comrarison of Gangotri, Raktvarna and Thelo sediment in 2006

= Electric conductivity of sub glacial melt waters in terms of atmospheric CO, concentration
ranged from BL.O - 15.0 mS cm?, 92.0 -24.0 revealed that CO, concentration was high
mSern ! and 118.0- 340 mSom * for Thelu, near snout of Gangotri (Gaumukh) as
Baktverna and Gangotri glaciers, respectively. compared o Dokraini, Drap in CO, level

during day time was lower in Gangotri, while
it was higher in Dokriani. Owerall
» Comparison of Gangotri and Dokraini concentration of atmospheric CO, was high

glaciers for seasonal and diurnal varations during summer months in both the glaciers.

(B) Dokriani Bamak placier

L5
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Landslide Hazard Modeling Using GPS,
Kuomaun Himalava (D57 finded: 2002-07)

Approximately one-half of the India's 36-40 mm
yr' northward motion is absorbed by
convergence of the Himalayva, In order to
monitor and study the crustal motion along the
two major transects in Kumaun Himalaya, Kali
valley (Lipulekh to Tanakpur) and Gori valley
{Dung to Almora), GPS monitoring networks
of 34 sites in each geologic tectonic block was
set up in 2002, And two permanent GPS stations
at GBPIHED Campus, Kosi-Katarmal, Almora
and Kumaun University Campus, Nainital, were
scrup as local reference stations. Absolute free
and fixed solutions have been used for estimation
of bascling changes of all the stations in the
network in [TRFOO reference frame. The study
invelves monitoring of active landslide using
GPS survey in static and kinematic mode,

= Annual GPS field campaigns (2002-2006)
were carried out actoss the 34 sites in higher,
central and lesser Himalayan parts of Gor
and Kali valleys, Velocity and precise
position For these sites was determined (Fig,
4). Considering the non-linear narure of the
events, implementation of the soft-computing
technigues for data analysis and modeling was
used. Multi-layer neural network model was
developed to establish surface model using
GPS data that will be helpful 10 develop an
appropriate algorthm for surface interpolation
through neuro-fuzzy computing,

« Seasonal data of Balia-MNala landslide

(Mainital) across 70 grid points generated in
rapid static mode were processed using
SKIPRO, and the rate of movement of
contral points computed. The slope
deformation equation was computed using

| i 1 ] i

UMM

Fig. 4. Contour map depicting the velocity and position of campaizn sites
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three epoch data from different seasons at
sdme campaign points in rapid static mode.
The equation was verifisd with the previous
data and data from campaign carried our i
carly 2007,

Tectonic Deformation and Assessment
of Stability of Himalayan Towns (D57
finded: 2005-2010)

In thas study six GFS stations, Almora, Mainital
{Kumaun Himalaya), Srinagar (Garhwal
Himalaya), Gangrok (Sikkim Himalaya), Zero
{MNE Himalaya) and Kulle (West Himalaya)
along the E-W transect of Himalava were
established to serve as the reference frame for
quantification of Himalayan deformation field.
These GPS stations cover E-W stretch of the
two most vulnerable thrust swvstems of
Himalaya, i.e, MBT and MCT. The objectives
of this study were to assess the stability of
urban centers in different parts of Himalaya as
a vital input for disaster management,

= Preliminary observations reveal that the
velocity of [15C is ~40mm v, which is
approximately same as the velocity of

CORE FROGRAMME
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GBEPK and also GBSK stations (Table 4).
Velocity of LHAS (Tibetan plateau) is more
than the velocity of Indian plate.

« Results of baseline changes for 2005-2006
reveal no significant baseling change betwesn
IISC and GBPK stations (Table ).
Convergence of =20 mm y' berween GEPK
- KIT3 and GBPEK - POL?2 was recorded.
Results also indicate that, there is baseline
extenstion of 14 mm/'year between LHASA
and GBPK. Similarly the baseline berween
GBPK and GBSK shows an extension of
10 mm/year. This change indicates a locking
berween Indian plate and Tibetan plate and
a5 result an eastward motion of GBSK and
LAHSA wrt GBPE.

Active Tectonics of the Darjeeling-
Sikkim Himalayas Using GPS (D57
funded; 2004-2007)

This study aims at understanding the kinematics
of active deformarion in the Darjeeling-Sikkim
area. GPS measurements across 3 nerwork of
campaign-mode stations were carred out for
isolating the zones of high displacement and

Table 4. Velocity (mm ¥') of permanent and IGS stations for year 2004-2006

Station pame Velocity Error Velocity Error Yelocity in reference
(2005-2006) (2004-2005) to TRE 2000
LHAS GPS 48584 3 46,47 .01 46,82 £ 0,70
KIT3_GPS 2541 im B2 312 212070
POLZ_GPS 3232 34 29.83 264 27.84 £0.90
SELE_GPS 4.3 363 2507 3. 2967119
GBPE_GPS 3269 427 40.0% 461
GBSK_GFS 5299 4.3 434 49 E
N5C GPS 40.73 432 449 1 41.10+0.90
HYDE_ GP5 375 439 A47.43 441 =
EUNM_GF3S 3048 5.67 3459 449 2044+ 37
WNTLU.GPS 38,97 32 58.62 612

LHAS= Lhasa; KIT3= Kitab (UzbeXisian), FOL2= Paligan Ivtan 2 (Bishkekl SELE= Selezaschira {Aimary-Kazakstan), GEFK=
GPFIHED, Almors; OBSK= GBFIHED, Sikkim; 13C= Indian Instt of Scence Bangalors; Hyde= Hyderabad; EUMNM= Runming

{Chima}, NTLU= Namaal,
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Table 5. Baseling changes (m) for the year 2005 to 2006

| Station Baseline Bascline PBasellne change Error
2006 2005 (2006-2005)

GBPK -1I5C 1845790,001 1845790001 0001 +0.0023
GBPK —KIT3 1568521 524 1568521,544 0.0203 + 0.0025
GBFK -POL2 1509569.015 1509569.043 00274 +0.0038
GEPK - LHAS 1110479711 1110479.697 0.0143 +0.0019
GEPK -GESK 9107477246 9107477141 0.0105 +0.0012

"GBSK -ISC 1950581 791 1950581 789 0.0020 + 0.0016
NTLU -1ISC 1§17190.008 1817190.018 0,0092 +0.0009
NTLU -LHAS 1128938,006 1128087997 00141 £ 0,003
GBSK -LHAS 3551882944 3551882976 00032 + 00006

{alreviations as in Table 5)

strain in the region and comparison with the
active deformation in other parts of the
Himalaya. The study builds on the data from
the fixed GFS station at Pangthang, Silkkim as
reference station, Modeling of the surface
deformation observed in the Himalayan region
from the above results using Coulomb 2.5 (a
dislocation based program) by simulating slip

on ofe or more major Himalavan thrust and
strike slip faults has been envisaged.

Total 21 sites were selected for detail GPS ficld
campaigns in Sikkim and Darjeeling Himalaya
{Fig 5). Analysis of GPS field campaign data of
selecred stations in Darjeeling-Siklkim Himalaya
with respect to GBSK, LHAS, 1I8C, POL2 and
KIT3 GPS baseline are given (Table 8).

Fig. 5. GPS campaign at Mangan (Morth Sikkim)
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Table 6. Baseline with respect to GBSK, LHAS, IISC, POL2Z and KIT3 GFPS
Basclines Base length{m) Error(mm)
LHAS_GPS-GBSE_GPS IES18E.3014 017
LHAS GPSISC_GPS 200520156 0.3
LHAS_GFS-FOLZ_GPS HIS05E0.06 017
LHAS GP5-KIT3_GFS 2438017468 0.2
LHAS GP5-TIGE_GFS 44975 3126 .19
LHAS GPS-NAMC GPS. IERE1ETATH 027
LHAS_GPS-PELLGPS 1043381377 046
GESK_GPSIISC_GPS 15950581, 797 s
GHSK_GES-POLI_GPS 210368568 017
GBSE_GPS-KIT3_GPS 2382081, 161 021
GESE_GPSTIGE_GPS 502068136 013
GBSE_GPS-NAMC_GPS 13695432 0.2%
GBSK_GPFS-PELI_GPS 351TE 36 0,56
GESK_GPS-EUFU_GPS 2670, 2353 0.24
[5C_GPS-POL2_GPS 3262461049 0,19
[5C_GPS-KIT3_GPS 049218133 0.19
ISC_GPS-TIGE_GPS 1901068432 0.24
LUSC_GPS-NAMC GFS 194 Tali0. 208 042
1SC_GPS-PELI_GPS 1924008 08 0.51
15 _GES-KUPLL_GFS L6404 822 0.6
POLZ_GFS-KITI_GFS TS5 7414 04
POLI GPS-TIGE GFS 2127187 289 .26
POLZ_GPS-NAMC_GPS 2109813.282 041
POL2_GFS-PELIGFS BEITIOAL 145
KIT3 GPS-TIGE_GPS FIRA040.526 032
KIT3_GPS-MAMC_GFS 23TI455:514 051
KIT3_OPS.PELL_OFS 2360363395 05

(abbreviations as mn Table 5

B
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Core Programme

SUSTAINABLE
DEVELOPMENT OF
RURAL ECOSYSTEMS
(SDRE)

The activities under this Core programme aim
al t¢ attain socio-economic wellbeing and
environmentally sustainable development of the
rural areas in the Himalayan region through
development of suitable natural resource
management strategies, production svstem
research, study of properry rights and
institutions, and policy and technological
interventions. Capacity building for livelihood
security, development of scientific acumen
amongst rural masses, reduction of drudgery, and
empowerment of rural women are the major
objectives of the Core,

Resource Management Strategies for
Rural Development

(A} Fallow Masagement Practices among the
Tangkhals of Manipur

Tangkhul tribe of Ukrul district of Manipur
practice shifting cultivation with a longer
cultivation phase e 3 years, compared o
the normal phase of 1-2 years common
elsewhere in Northeast. This longer phase
is perhaps sustained by the better fallow
management. This study looks into this fact
through a complete assessment of soil
nutrient dynamics, crop vields, and by
recording the choice of species retained
during the course of land clearing.

*  During the year the soil nutrient status

of jhum plots of different age was
determined. Slight increase in total Carbon,
Nitrogen, and Phosphorous levels showed a
decrease in 4" year after a declining trend
for initial two years.

*  Yield performance for different crops was
recorded. Maize and sesame registered an
increase in yield after 2 year, however, the
other crops recorded continuous decline in
yield from 17 to 4" years (Fig. 6).

{B) Agroforestry and Restoration Models in
Garfiwal Himalaya

These models implemented in Garhwal
Himalaya use soil enriching SWC species and
multipurpose tree species, with soil conserving
and water harvesting measures and

B 1 penr W 2ndyewr [ Sedyeme Cldthyear

Fig, 6. Yield pattern of major crops in jlom plots of different ape




vegerable cultivation, horticulture, flonculture
practices as per the site requirements and the
community needs. During the year performance
appraisal of such demonstrations set up by the
Instirure in past at Rudraprayag, Tehri and
Chamol districts were earmned oul.

+  For monitoning of ecological success criterion
of system sustainability, vulnerability to
invasions, productivicy, nutrient retention,
impact of bintic interventions was used. The
practice and framework developed for
degraded land rehabilitation was widely
accepred by the locals, and adoption of
models for rehabilitation work was
encouraging,

{C) Doctimentation of Policies, Lows and Land
Tenure Systemms for Shifting Coltivation

The viability of shifting cultivarion regimes of
upland areas of NE India can be achieved
through a proper package of policies and
technologies. In this study review of ownetship
rights, land tenure systern, and state and central
government agrniculture and forestry policies and
rules were targeted for review, analyses, and
mutnal synchromy. Application of low cost
technologies in shifting agriculture areas was also
contemplated for review

& Six districts of Arunachal Pradesh (viz. East
Siang, West S5iang, Upper Siang, Lower
Debang Valley) and two districts of Manpur
state (viz. Ukhrul and Senapati) were
selected for the study, and National Forest
Policy 1988 and MNorth East Forest Policy
2000, reviewed.

& A reconnatssance of shifting cultivarion
arcas was carried out and land classification
pattern of Tangkhul village was
documented, It was observed that the
shifting cultivators are being supported
under Watershed Development Praject in
Shifting Cultivation Arca (WDPECA) in
Arunachal Pradesh and Manipur states;
throogh this nearly 12.3% cultivators in

[ CORE PROGRANNE
SDRE

Arunachal and 39.96% in Manipur were
resorted to settled agriculture.

Assessment of Agricultural Production
and Strategy for Sustainable Development

In view of inherent topographical constraints and
increasing population pressore, the assessment
of hioresources is essential for prescriprion of
suitable policy and technological mterventions.
This study makes a geo-environmental
assessment of important bioresources. such as
agriculture produce, fuel, and fodder for
formulation of appropriate strategies [or
sustainable development of rural areas of the
Hawalbagh block in Almora district
{Uttarakhand)

e« Base maps (Fig. T) for target drea were
prepared, demographic data collected, and
different fuel sources and their consumption
pattern were analyzed.

= Fuel wood collection schedules, efforts and
tfime put in by women in collection, and
resource status were studied.

== Caltivated land
*_ Furest
| Barren land

Fig. 7. Land use map of Hawalbagh development block
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Belowground Biodiversity in Two
Altitudinal Windows of Garhwal
Himalaya (TSBF/GEF funded; 2005-2006)

Kedarnath valley of Garhwal Himalaya was
investigated.

+  Soil macrofauna samples from different
land uses were collected for population

Soil microorganisms play a prominent role in study and seasonal profiling. Higher
soil fertility maintenance and sustenance of the population density of Myripoda was found
soil nutrient dynamics. Therefore, the at high altitude as well as low altitude
abundance and diversity of soil fauna could be forests; under agricultural soils low
an indicator of the status of a terrestrial population densities were recorded.
ecosystem, and can be correlated with general  »  Coleoptera and Hymenoptera populations
soil attributes and physical parameters. Also, were found in all the land uses at kigh, middle
the role of soil faunal diversity is not yet and low altitudes, These groups were present
understood. This study, therefore, attempts to in all the soil depths. Tsoptera population was
address these aspects. During the year the faunal not found from higher altitudes of NDBR,
diversity in major agroecasystems of Manda their presence was recorded in Pine forests
Devi Biosphere Reserve (NDBR) and of the lower altitudes.
Summary of the Comypleted Profect

Seasonal Migration of Livestock in the Central Himalaya (Tn fowse; 2002-2006)

=easonal migration of village population with livestock in search of pasture and livelihoods is an
age-old phenomenon in the Central Himalaya, The temporary dwellings made during the course
of this movement to high altitude regimes are known as Thors. The livestock activities and
various products of these seasonal dwelling are integral part of the village life and provide
opportunities for additional income generation. This study describes the process and the Thor life
in the forests of the Dudhatoli region in Uttarakhand.

»  The forests of Dudhatoli harbor around 100 Thors. One Thor accommiodates 2 to 20 persons
from a maximum of 4 villages. People from one caste or religion were found to Sty In one
Ther, and no caste heterogeneity was observed. The number of people staying in a Ther
increases with elevation (Fig. B).

+ Nearly 50 % of the cattle of the villages migrate to these Thers, The common cattle
composition observed in Thors 35
Caprine - 62%, Bovine — 29%, and
Owine 8%. In Thors above 2600m
altitude average livestack
population is 3 times compared to
that at elevations below 2600m,
mdicating more pressure on pasture
at higher elevatinns.

« MNumber of grazing pockets available
per Thor decreased with elevation.
For each Thor number of grazing Averape mumber of Dimillice
pockets varied between 8-18
locations in forests, cattle from a
Thor covered 1-4 pockers/day. Fig. . Patterns of temporary settlements along elevation gradicnt
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Sunmnary of the Completed Project

Global Climate Change Studies in the High Altitude Himalayan Ecosystems
[ Deparimens of Space; 2003-2008)

Fig. 9. Oruter, Middie, and Inner mountain regions in
Eumaon Himalaya

As a consequence of the gréen house effect and
global climate change, vegetation cover is
expected 0 respond to changes In temperature
and precipitation. This study was conducted to
advance our understanding of the structure and
functioning of the high altitude forest
ecosystems of the Himalaya with reference to
analysis of structure, dynamics, and regenerztion
of high altitede oaks along altitudinal gradients
{Fig. 9.

« Five species of oak- ( fewcorrichophora, O
[lovibunda, O semecarpifolin @ glauca, and &
lanuginosa, occur in Kumaun Himalava.
Amongst them the first three are most common
and form dominant forests types. Along
clevation they replace each other, and within well
marked elevation zone these are typically
gregarions forming pure forests.

« An apalyses of Outer, Middle, and Inner

Himalaya suggests successive dominamce (as reflected from density) of oak specics along
the elevation gradients, however, their patterns in the three regions differ considerably. While
in the low altitude Q fencorrichophors dominates, over mid altrude (1700-1900 m) @ for@emda
i5 dominant. The situation reverses above 1900m, but Q floribunda did not attain same
gregarious appearance (as apparent from density). Beoween 2100 and 2400m four oak species
are present with & lewuginesa in high density. Density of Q0 semecarpifolia increases with
mcrease in elevanon, and towards higher elevations of outer mountains only this oak speciés

15 present (Fig. 10).

«  Detailed classified map of land use for
elevarions reveal oaks as the most
dominant species amongst different land
cover tyvpes. Among the different
community types - 15.4% coverage of
odk mixed conifers, 14.6% of oak mixed
deciduous; 13.1% of oak mixed evergreen
was observed. Exclusive dominance of
Banj-pak (2.5%), Tilonj-cak (2.2%), and
Kharsu-pak {3.2%) was observed.
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Fig., 10. Dominance and successional appearance of
different forest forming oak species along
elevational gradient.
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Susmimary of the Completed Project

Elite Genotypes of Hippophae rhamnoides for Multiplication
in the Higher Himalaya, Uttaranchal
(DST fonded: 2003~ 2006)

Hippophae rhammoides 15 a multipurpose specics that has many therapeutic, consumptive, and
commercial values, Its domestication, therefore, could be an economically profitable option for
the people in the higher Himalayan region, Considering its potential, the study was conducted for
identification of its elite genotypes {quality-wize and in terms of productivity) from its narural
habitats. fa vivo / i witro mass multiplication experimentations, documentation of indigenous
knowledge of its uses, and promotion of the species for domestication were made, The salient
achievements are summarized as under,

Twenty five H. rhaninoides (Sea buckthorn) locales were identified: and motphological details
compiled. The biochemical analyses of populations from Garhwal Himalaya revealed that
the source of Gangotri population was best in terms nutritive value and mineral contents.

germination.

* For mass multiplication through stem cuttings, Indole Butyrie Acid {IBA) - 50 ppm vielded
the best rooting followed by Naphthalene Acetic Acid (MNAAY and Indole Acetic Acid
(IAA). Seed germination in H, shammnoldes was achieved through several hormonal and

chemical treatments; amongst the samples - the seeds of Bhyundar (Garhwal) showed best

*  Awareness efforts resulted in good adoption response amongst the five valleys of the Garhwal
Himalaya, Besides, its use as fuel, fodder, and therapeutic purposes for common cold this is
also a source of supplemental income for the people.

Traditional Pest Management Practices
Among the Tribes in Northeast India
(DST funded)

In upland shifting cultivation areas of NE
nearly 45% of the potential vield is lost to pest
and diseases. To avoid such losses the
indigenous tribes of the region practice a host
of ritwals, cultural, mechanical and biological
pest control measures. This study was carried
out to document and validate such practices
amongst the three indigenous tribes of Morth
East India, viz. Hmar of N.C. Hills (Assam),
Tangkhul of Ukhrul (Manipur) and Jaintia
of Jaintia Hills {(Meghalaya) those pracrice
Jhum.

* In all 24 traditional pest management
practices- 2 cultural, 7 mechanical, 11

2

biclogical, 2 ritual and 2 miscellaneous
practices, emploved by these tribes were
docurtiented. Manual picking of caterpillars,
use of kitchen smoke for post-harvest
storage. use of traditional traps to catch larger
pests like rats and monkeys, bamboo fine
nets for nurséry beds of vegetables, and
traditional granary are some of the
mechanical metheds of pest controd (Fig, 11
A-D).

Use of tobacco leaf extract as a pest
repellent in granaries is a commen practice,
the efficacy, however, depends on the type
of solvent. The repellency validation for 5%
concentration of extracets for five hour
duration was recorded. Also use of erabs for
trapping sice bugs vielded 80-85 bugs carch
per five days (Fig 11 A-D).
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Fig. 11. Protection of onion using bamboo nets (A,

traditional rat trap- Yiaug Khwe (B), Gundhi bugs

attracted on decomposed erah (C), and rate of attraction of Gundhi bugs on decomposed crabs (D}

Bamboo Resources in Uttarakhand for
Economic Security (DST Women Sciemtist
Frofect; 2005-2007)

Bamboo is multipurpose species which is used
locally for food, fiber, and handierafts items. The
species has good economic potential which can
be harnessed in a more effective way by
understanding the gencral scenario of bamboo
resource including its status and utilization
patterns, the IKS related to its use, and through
capacity building trainings on livelihood options.
This study attempts to address these issues.

* Scenario on bamboo was recorded through

reconnaissance and available statistics (Fig.
12). Two categories of bamboo artisans,
namely; Barupies (using bamboo) and Rudias
{using ringal bamboe) exist in Uttarakhand,
Survey of traditional bamboo artisans/
craftsman owver 20 villages in Almora,
Bageshwar, Untarkashi and Nainital districts,
revealed that 62 items of bamboo and ringal
are made which comprise a variety of baskets,
TALE, toys, INSruments, et

Diue to non availability and high price of
bamboo raw material the artisans of town
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and outskints are switching to other
occupations, However, village
artisans who have free access to
bamboo stocks still intensively
practice and trade in the craft. Some
private growers of bamboo were
also noticed in mid hill regions
They offer their bamboo clumps to
the artisans on lease; generally a
price of Rs 500-2500 is charged for
a clump of 30-100 culms.

« During the yeir two capacity
building trainings by subject experts
were arganized, one was exclusively
for women. The 20 women so0
trained were helped to organize into
a group which entered into an agreement with a local NGO for marketing of their bambon
products and eaming Rs.800-1200/month.
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Fig. 12. Total quantity of bamboo harvest and revenoe gencrated in the state of Uttarakhand.
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Core Programme

CONSERVATION OF
BIOLOGICAL
DIVERSITY (CBD)

Himalayan biodiversity is recognized for its
ecological and economic values as manifested
by ecosystern integrity, adaprability and services.
The high plant functional diversity of Himalavan
ecosystems adds te resilience. Similarly, the
productive valoe of biodiversity to meet the
livelihood needs of both upland and lowland
dwellers is well known, All these attributes
contribute towards establishing the Himalava a
mega biodiversity “Hotspot’. Realizing this, the
Conservation of Biological Diversity core group
of the Institute has designed prograrmes and
activities, responsive to contemporary global
thinking especially on mountain biodiversity, and
which aim at optimizing benefits while
minimizing pressures on biological resources in
the region.

Bioresource Inventory of the Himalaya
Adequate baseline information at different levels
(1e. gpecies, population, community, habitat,
ccosystem, ete.) helps in identification of
priorities for conservation and ensuring
sustainable use, Therefore, datasets available in
published and unpublished form were
synithesized for development of an authentic
database on Himalayan bio-resources. Focus iz
to: (i) develop systematic database of native/
endemic specics; (1i} draw information on various
artributes of specific habitats/species; and (iti)
pricritize species and sites for conservation.

| FLAE FAOanA

{A) Temperate Plant Endemics

» Studies on fifty temperate plant families of
[HR revealed: (i) richness of endemics (1934
sppr 37.7%), and increasing prevalence of
endemics from sub-tropical (30.8%) o high
alpine (75.2%) zones; (ii) significantly higher
endemism than expected in families like
Apiaceae (index of endemicity, Te-2.3),
Berberidaceae (Te-3.4), Caryophyllaceae (Te-
1.6), Gentianaceae (le-2.1), Ranunculaceae
(le-1.8), Rosaceae (Te-1.9Y; (iii) interestingly
the endemic richness was more in barren
habirats (Fig. 13), followed by forests and
moraines; (iv) across the IHR, considering
various attributes (taxonomic richness,

Specios (%)

Altitnde
O Forest B Barren B Agziculizral lind B Moraines @ Other

Fig. 13. Proportion of endemic in different habitats along
altitndinal gradiene (A- <1300, B-1501-3000,
C-3001 4500, D-==4500)
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endemic richness, restricted taxa, weighted
endemism index, corrected weighted
endemism index), 15 grids (localities) have
been prioritized which reflects Trans/
Nuorthwest Himalaya and Central Himalaya
as important centers for temperate
endemics,

(B} Floral and Founal Databases

= Detailed inventory prepared and information
analyzed for angiosperms of Trans/Morth-
west Himalaya (total 4300 species, 32.4%,
Himalayan natives). Asteraccae (570 spp.),
Poaceae (465), Fabaceae (301), Orchidaceac
(2d4), Rosacese (222), Lamiaceae (175),
Ranunculaceae (166), Cyperaceae (163),
Scrophulariaceae (151) and Brassicaceae
(145) are species rich families: and Cgrex
(66), Polvgonum (60), Cofoncaster and
Fotenrilla (47 each), Asiragalus (46), Saxifaga
(43), Artemisia (38), Ranumoulus (37), Poa
(35), Corydalis, Berberis and Saussurea (34
each), fmpatiens and Ephorbia (33 each), and
Sifene and Nepera (31 each) are dominam
genera,

# Avifaunal database of West & Northwest
Himalaya was prepared, which includes 482
species belonging to 20 orders, 52 families
and 212 genera (Fig. 14). The database
{electronic form) on birds of Himalayan
biosphere reserves has been updated,

2L § 384322333
£ F = e f s 2R |
-;g,?ggg-ﬁ g = &g
£ 2 =0 %5 2
Fig. 14, Species richness of dominant avian familics in

Western Himalaya (families having =10 spp.
aanly)

it

(C) Bibliographical Database for Himala 3]
Biosphere Reserves

= A user friendly electronic database for
Himalayan Biosphere Reserves (HERx) has
been developed using Microseft Access
datasheet format. Darabase includes retrieval
options by — bipsphere reserves, category,
Journal, author, year, ete, Also, the update
options for data addition, edit data etc.
available. Each reference, besides general
information, includes an abstract. The
database has helped in analvsis and gap
identification in various types of R&D
activities in Himalayan BRs (Fig. 15 a&h).

 Based on the analysis of database on
Himalayan BRs, the UNESCO-MAR
MNomnation decuments for Eanchendzonga
(8ikkim) and Manas {Assam) Biosphere
Reserves have been prepared.

Fig. 15. (A) Analysis of subject wise research wark in
Himalayan BRs (n=246); (B} Biosphere Reserve
wise trend of publications between 2000-2005
{n=246)

Studies on Biodiversi
Lack of authentic datasets on patterns and
processes at different levels of biodiversity has
emerged as a major impediment in formulation
and implementation of appropriate strategy/plan
for optimal use and long-term maintenance of
biodiversity in IHR, Especially, such darasets for
biodiversity rich areas (e.g. Protected Areas-PAs)
and sensitive taxa are needed more urgently. The
study attempts to address this issue by generating




primary datagets for selected: (i) protected areas,
and (ii) sensitive and high value species in the
region,

() Biodiversity Rich Areas — Protected Areas
{Pds)

Studies completed on herbaceous vegetation
of 23 identified forest communities (between
2262-3320m) of Kais Wildlife Sanctuary
revealed richness of herbs (23-170 species,
densirty 47.45-164.19 Ind m* and diversity
2.88-4.26). The Abfes pindrow (170 spp.)
community was most species rich, followed
by Picew sweithiara (160 spp. ), Pleea smithiana-
Pinus wallichiang mixed (111 spp.) and
CQuerens semecargifolia (88 spp.) communities.

I Manali Wildlife Sanctuary dara generated
from 19 sites (berween 2315-3350m)
revealed presence of 12 forest communities
and £36 species af vascular planes i.e.,
Angiosperms (97 families, 323 genera and
572 species), Gymnosperms (3 families, 6
genera and & species) and Prenidophytes (16
families, 25 genera and 56 species).
Regeneration pattern of deer caesium
community was investigared (Fig. 16). The
resource use patterns revealed 79 species

|
| CORE PROGRAMME
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were used as fodder. Considering the
Regource Use Index, Quercns foriburda (RUT
- 507.00, Followed by Chrysopogon gryifus
(240.00, Sirobifanthes atropurpurens (230.0),
Chrysopogon serrulatus (210.0), Carex filicing
(264,00 and Indigofera heteramtha (174.0) were
mast heavily used species in the sanctuary

«  Tnder MoEF sponsored project for proposed
Cold Desert Binsphere Reserves (CDBR),
58 sites were sampled between 2504-5018m
for the assessment of plant diversity, A tozal
of 480 species belonging to 74 families, 262
penera were recorded. A total of six forest
communities (i.¢., Piosa smtithiana - Pl
wallichiana mixed, Salix daphroides, Fraximus
ranthaxyioides, Cedrus deodara-Acer
capradocivm mixed, Juglans regia-Llmes
warllickiang- Acer acumtinagtum mixed, and Abies
pindraw. Piaus wallickiana mixed were
identified. Based on derailed demographic
profile population structures of Justiperis
polvearpos-Cedrus deodarg mixed and Abies
pindrow-Pinus witllichiana mixed
communities were developed (Fig. 17 & 18).
The RUI revealed Juniperus polycarpos
(RUT=994 71); Salix fragilis (977.45); Pinus
wallichiana (T09.37); Cedms deodara (543.05)
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Fig. 16. Population structre of Acer covsiwn community [Abireviations useds TE=Toeal
densivyy AP=Abies pindrow; Ad=Acer eouminmiun AC=doer coevium; ACp=dcer
cappadocicann; Af=descalus indiea; BU=Benild wislis; CI=Corplus jocquenontii;
IR =Suglans regén; PC=Prunus corquta; SA=3alic alka and UV=UTwus wilesal
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Fig. 17. Population structure of Jeiperas palroarpos-Cedres drodara mined community
in Lahaul Valley of the CDBR [Abdrevierions wsed: T0=Tosal deusiry;
CO=Cedrus deodara; JP=luniperus polycarpos; RP=Robinia pseadoacacia;
FPW=Piswus wallichiana; JR=Juglans regla; and PP=Pyrus paskial
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Fig. I8. Population structure of Atfes pindrow Pinus wailichfana mixed community in
Lahaul Valley of the CDBR fAbbresiarions wseds TD=Total density; AP=dAkfes
pindrow; PE=Picen smithizwa; PW=Plrens wallichione; end SU=Betula utilisf

Picea  smithiana (317.88). Hipphophae
rhamnoides (193.95); Salix daphneides
(165.60); Abies pindrow (162.07), Betwla wilis
(126.89), and Corylus facguemontii (123.75)
as most preferred species. A total of 46 rare
endangered species identified and their
populations were assessed.

(B) Sensitive and High Valwe Species

Population and Habitat studies of Acositum
ferox, Rhewm acumingtum, Dactvlorhiza
faragirea and Panax psendoginseny in different
parts of Sikkim showed that the plant
density m* ranged between 1-13 (4. ferax),
1-25 (R, acuminaiun), 1-17 (P pseudoginseng),

I-11 (D hatagirea), etc. Relative density for
Acontirum ferox varied from 7 % to 58 %
amongst populations, and the wvalues
significantly correlated with altitude (P=0.01),
The density of 4. frex which varied from 1-
12.7 amongst populations was not
significantly correlared with altitude (Fig. 19).

In order to assess the genetic diversity among
narural populations of Hedvehium spicatum,
an important medicinal plant of the region,
various isozymes (10) were tested. A toral
of 13 loci representing 32 alleles among the
12 natural populations of Hedvehium spicamom
were found. Remarkable levels of variation
were abserved in all the loei except MDH
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Fig. 19. Plant density of different populations of dcomim ferox along altimodinal gradients

in Sikkim

{Malate debvdropgenase). The observed mean
heterozygosity for all allozyme loci ranged
from (410 in population H1 (Thakur) 1o
0.641 in HE (China peak). The mean
expected héreozygosity (genetic diversity)
for all allogymes ranged from 0.328 in H10
(Sitlakhet) to 0,451 in H? (Mukteshwar). The
mean number of alleles for populatien 1.77
in H3 (Gagar), H9 (Kilbury), H11
(Pandukholi), H12 (Kedarmath) to 1.92 in H4
(Ramgarh). Population HI1{ (Sitlakhet)
showed the Ilowest percentage of
polymorphic loci (61.54%), whereas the
population H1 (Thakur) showed che highest
percentage of polymorphic loci, The lowest
number of polvmorphic loci (8) was found
in H10 {Sitlakhet), and maximum (11} in HI
{Thakur), H5 {Chaubatia), H6 (Kalika) and
H7 (Mukteshwar). Similarly, the HIOD
(Sitlakhet) showed the minimum effective
number of alleles {1.33) while maximum
1.74 were found in HY (Mukteshwar) (Fig.
200.

.
| HIl

Hip

H7

Fig. 20, UPGMA dendrogram of Hedpchium sploarum
based on Mel's unblased genetic distances

Establishment of Gene-Banks

The activity focuses on: (1) establishment of ex
sitn pene bank of Himalayan species including
economically important ones; (i) development
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of propagation protocols for high value and
locally acceptable plants: and {iii} large scale
multiplication of important species and making
the saplings available at local level.

(A) Enriching Gene Banks - Arboreta & Herbal
Garden (HOs; Sikkim & HP Unir)

The envisaged objectives include: {1} cstablishing
area specific demonstrations of exv.sity
comservation of representative plant species; (i)
undertake systematic studies on growth and
performance of selected species: (ii1) conduct
researches for mass scale propagation of
commercially viable species for planiation/
cultivation; and (iv) impart training and
education on ex-sitw mechanisms of conservation
to different stakeholders.

* The exsite gene-bank site of HQs (Suryakun;
-arthoretum, herbal garden and nursery) has

been developed as nature Interpretation siee,
The site serves as a center for on-site training
and extension programmes for various
stakeholder groups (Fig, 21).

At HP unit (Mohal-Kullu) development of
an arboretam i in inital stage. Lavout of
the arboretum has been prepared and sites
developed for plantation. Propagules of 16
multipurpose trees and 12 medicinal plants
th.c. drmebig Benthamii, Artemisia damnua,
Lilium  polypkyum, Angelica glauca,
Podaphyllum  hexandrum, Hedychium
spicatum, Faris polyphylia, Polvgonatum
cirrfifoliur, Rheum australe, Rubia cordifalia,
Skimnria laureols, and Withanis somifEra)
were collected and sown in the NUTSEry,
Saplings aof multipurpose species and
medicinal plants were introduced in the
arboreturn sites and herbal garden

Fig. 21. Glimpses of gene bank and activities in ‘Surva Kunj' at GEPIHED-H(}s
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In Sikkim over 21000 seeds of 12
multipurpose woody taxa were sown for
mass multiplication in nurseries, with
maximum of 4000 seeds for Ficus species.
Plantation of 12 MPTs was also carried ot
through peoples’ participation.

In collaboration with State

Forest

Department, development of 2 ha “Rare and
Threarened Plant Conservation Park' in
Sikkim has been initiated. Plantation made
for Swertia chivayita and Squsswreg costus (>
90 % survival) and fhododendron species
(Fig. 22).

Fig. 2Z. Rarc and threatened plants Conservation Park

in Himalayan Zoological Park, Gangtok-5ikkim

(B) Propagation Protocols and Cultivation
Packages

Medicinal Plants

At HP unit effect of seed age group (6, 18,
30, 42, 54, 78, 90 months old) on germination
potential and seedling emcrgence of
Saussirea costus showed continuous decrease
in germination with age (Fig. 23)

Experiments conducted on Awgelica plasca
to imprave the percentage germination
revealed that treatment of NaHClGJ (3a
minutes) under light condition significantly
(P=0.05) improved percentage germination
(100%) followed by ENO, (150mM;
94.4%), as compared to control (61.1%)
(Fig. 24 a & b).
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High Value Trees

While attcmpting propagation and
improvement of apple root stock (under
DET Funded project), én witro propagation
of clonal apple rootstock MM 106 has been
developed (Fig. 25). Axillary buds were
established in the MS medium supplemented
with 5 pM BA and I pM MNAA which later
on multiplied at the rate of 2.8 * 037
shoots! explant (Fig. 26A) with average
shoot length of 2.4 * 0.14 cm (Fig. 268).
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Fig. 25. Effect of PGHR concentrations on shoot
multiplication using micro shoots (raised
through axillary bud explant) in apple rontstock
MM 106 (T1-T16: different concentrations of
BA and NAA)

Shoots (100%) were tooted by giving 5 days
dark treatment followed by light in a half
strength WS medium supplemented with 0.1
M IBA (Fig. 26C). Rooted shoots grown
well in this medium with 4.25 £ 0.7 roots/
shoot and 1.70 £ 0.30 cm mean root length.
Plantlets were acclimatized in & mixture of
vermiculite:perlite:sand:soil {2:2:1:1). Afrer
14 weekes in ¢¢ vire conditions maximuam
survival (75.027.22%) was recorded (Fig.
26D). Plants were subsequently transferred
in nursery (polythene bags).

Fig. 26. Various stages of s virre propagation of apple
rootstack MM106, A - Shoot multiplication, B
- clongation, C - Rooting and D - Acclimatized
plantlets tramsferred in soil {after 14 weeks in
ex wfivo conditiond)

callus.

plantlets was achieved.

Summary of the Completed Frofect

Biotechnological Interventions for Propagation and
Improvement of Apple Rootstock (DBT funded: 2003- 2007)

Optimization of in wire celtural conditions for production af apple rootstock and cultivars was
undertaken under the project. Major findings and their implications are as follows.

s True to type and disease free plantlets of apple cultivar Green Sweet and Chaubartia Princess
were produced through nucellus raised callus. Self rooted apple plants hold remendous
potentials for establishment of uniform sized apple orchards and allow 1o avoid drawbacks of
arafting, such as graft incompatibility and disease transfer.

» Apple cultivar Golden Delicious was also ested for inducing somatic embryogenesis in nucellas
raiged callus. Though the embryos could not formed, globular stages were obtained on nucellar

s Efficicnt regeneration protocel was developed for clonal apple rootstock MM 106 using axillary
bud explant. Shoot production reached up to 9.8 shoots/explant and 100% rooting was imduced
in i witro raised shoots. Successful (75% survival) ex vitrs transplantation of is vitre raised
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Core Programme

ECOLOGICAL
ECONOMICS AND
ENVIRONMENTAL
IMPACT ASSESSMENT
(EE & EIA)

CORE PROGAAMME
EE&EW

As élsewhere in the Mountains, Indian
Himalayan Region is experiencing various
changes due to developmental activities, such
a5 construction of roads, expansion of urban
centers, hvdropower praojects, transmission lines,
increased mflux of tourists, changes in land use,
etc. These activities have a range of impacts on
local and regional environment, Assessment of
such impacts and analysis of their ecological and
economic and prepare
environmental management plans is the main
focus of this programme. The present focus
includes Environmental Impact Analysis of
Development Initiatives.

implications

Tourism and Urbanization: Impacts on
Ecosystems

The aesthetic appeal of the landscape and the
socio-cultural heritage of the THR present
immense potentialities  for  tourism
development. While the positive impact of
tourism 15 seen in terms of revenue generation,
employment and mfrastructure, the negarive
impacts are many-fold ranging from solid waste
generation to air and water pollution. Two hill
towns of western Himalaya were investigated:
one for solid waste generation (Almora town
in Uttarakhand) and other for air quality
monitoring {(Kulle-Marali tourist destinations
in H.F).

(A) Impacr of Urbanization on Solid Waste
Cremeration in Alwora Town

» Solid waste generated in Almora rown (based
on survey of 171 households distributed
over different socic-economic groups across
eight localities) was quantified (Table 7) and
categorized (Fig. 27} The average REW
generated (237.8 Kg/family/vr), that
comprised of kitchen waste {vegetahles,
food, fruits, etc). The quantity of waste
increased with income and family size, More
than 50% respondents felt that status of
traffic, burning of garbage in streets, stray
animals around city are worsening the
problem. About 50% of the surveved
families were not willing to pay any money
for the collection of waste from their houses,

NEW ]
EW 10%
8%

REW
8%

Fig. 27, Different categories of solid waste in Almora
town (BW-Bindegradebly Wasee; NEW- Non
Biodegradable Wasre; REW -  Readily
Bindegradable Weaste)}
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Table 7. Average quantity of solid waste generated in Almora town (n= 171)
{values i parentheses i3 the sange across the sampled bocaliies)

Waste categories ‘Waste items Cuantity of (kg/Ffamiky /)

Biodegradable Faper 2037 (125209
Clothes 355(21-9.2)
Total 23920153 -43.6)

Mon biodsgradable waste Recyelable
Gilass 0.99 (004 - 2.6)
Metal 1.0 (00— 0)
Faolythene bags 16.73 (1.3 = 53597
Flastc pet bottles LeT{ld4-5.5)
Toys D.6B(D.2=-22)
Bome chita iems LA0{0.1 - 6.7}
Flower pots 0.72(0.1-2.5)
Toral BAEI-TET
TMon recyclzble
Tube Light/balb D6e.2-1.9
Thermameter! Syringe 0,06 (0- 0.03)
Old medicines 1.09 (0= 2.94)
Batteriess cells 1.15(04-37)
Constriction waste 34300 108)
Total Gl (17— 18.3)

{B) Ambient Air Quality and Surface Ozone
in Hills of Northwestern Himalaya

The ever increasing tourism activities in Kullu-
Manali {H.P) have affected its surrounding
environmental components in recent decades.
Ambient air quality is one of these affected
components. The tourist inflow, plying vehicles,
snOW SCOOters at some snow points during
summer, wood burning: for cooking and heating
and forest fires are degrading the air quality. The
majar air pollution parameters, such as total
suzpended particulate (TSP) matter, particulate
matter below 10 micron in size (PM, ) among
particulate pollution, and surface pzone (O,)
within paseous pollutants were therefore
monitered on 24-hr basis ar two stations, Mohal

a6

{1154 m) and Kothi (2530 m) in the Kullu valley.
Aerosol optical depths (AODs) at Mohal were
also recorded.

« MNumber of visitors/day passing through
these spots ranged from 16,116 - 23,835 at
Mohal and 1,440 - 10,204 at Kothi.
Similarly, the number of plying vehicles
ranged from 1,878 - 2,920 at Mohal and 205
- 1,516 at Kothi. Of the total vehicles plying
through these locations about half were
diesel operated.

= The mean monthly variation in TSP
concentration (85 - 110 pg m®) and PM
value (26 - 104 pg m™) at Mohal and Kothi
is depicted (Fig. 28). The highest forenoon
AOD value was 0.9 at 500 i on April 29,
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Fig. 8. TSP and PM , concentrations at Mohal and
Kothl, April 2006 to March 2007

2006 and highest afternoon value was (.95
at 380 nm on the same day.

s The annual mean value of surface O, at
Mohal was recorded 22 ppb. The highest
monthly mean value was 34 ppb in June
2006, Whale the highest daily value was 60
ppb on 13, June 2006, But the highest ever-
diurnal value during this period within this
year was 84 ppb at 1600 hrs IST on 22, June
2008 {Fig. 29).
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Fig. 29. Surface ozone concentrations at Moehal (April
2006-March 2007)

Environmental Impact Analysis of
Hydropower Projects

Hydropower is & renewable, economic, non-
polluting and environmentally friendly source of
energy and it has been one of the sources of
energy hamessed for centuries in different pars
of the world. Considering that the Himalayan

CORE PROGRAMME
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Rivers have great potential for development of
Hydropower; and a number of hydroelectric
projects (HEP) are being developed in this region.
During the reporting vear ELA and environmental
management plans (EMP) of selected HEPs in
western Himalaya (Himachal Pradesh and
Unarakhand) were conducted.

() Environmental Assessment of HEP in Beos
Valley of H.F,

« Eleven villages within the influence area of
two hydropower projects under construction
(9 villages from Parbati Stage 11 and 2 villages
from Parbati Stage II1) were surveyed
invalving around §5% familics residing in
these villages. Residents of the project area
perceived positive and negative impacts of
these projects.

e Air quality was monitored through High
Volume Sampler (APM-430) close to the
dam site. TSP range (11 pg m?*an 20"
December 2006 to 240 pg m? on 6" January
2007) crossed its permissible limit during the
dry seasons of summer and winter (Fig. 30).

» Rainwater samples collected trom the HEP
area (June, 2006 to September, 2006)
recorded average TDS 18.8 mg L7 and EC
values 34.8 pmohs e Seil onganic carbon
ranged from 5.4-15% in horticultural land
and forest land of Farbati 5tage II,
respectively.
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Fig, 30, Ambient air qualily status ncar powerhouse site
of Parbati Stage I1, and dam construction site at
Suind of Parbati Stage 111 (Beas valley, HP}
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{B) EIA and Formulation of EMP for
Nandprayag -Langasy & Tamak-Late HEP
in Uttarakhand

Baseline data on air, water, noise, flora and
fauna was collected for both the study sites,
The baseline data recorded for noise (Tahle
&) and water and air quality index (Fig. 31)
represents a clear picture about the
environmental quality of the area. The
ambient air quality levels of all the sites were
well within the CPCB standards, however,
the air quality varied from one sampling site

to the other,

o
~HEERl

Adr qratiny lnfex

Wik
a¥ k0L ER

aapllfn

-

G

Tl

Water quality Trdes
Bana
Hosbe il

1011

L) Talew
Haka ek
Warer gualily Montiorisg sarkon

Fig. 31. Environnsental quality index for project study arex

Detailed inventory on different faunal
component with their conservation status
was prepared, Vegetation analysis was also
carried out for the influence zone of both of
the project sites and rare, endangered,
economically important and medicinal plant
specics were listed. In the influence zone the
highest number of species (314 spp.) were
recorded for angiosperms, followed by
preridophyees (18), bryophytes (17), algae
{12}, lichens {7) and gymnosperms (3). Socio-
economic surveys and people's perception
studies on positive and negative impacts
were conducted.

(C) Comprehensive EIA and Formulation of
EMPF for Lekfwar and Vyasi HE Project in
Uttarakhand

-

Lakhwar (300MW) and Vyvasi ([20MW) HE
projects are proposed 10 be constructed on
river Yamuna in Uttarakhand hills, The
Lakhwar HE project requires 11950 ha of
land out of this, 177.2 ha is private land,
which is spread over 32 villages of Dehradun
and Tehri Districts. Similarly, requirement
of land for the Vvasi HE project is 135.4 ha.
The number of people likely to be affected
by these projects 1s Lakhwar - 6716 and Vyasi

Table B, Noise quality results of selected monitoring sites in the influence zone of project area
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Maonitoring sites Sonla Langasu Mandprayag Chamoli (Mear
Time (Residential) Alaknanda fver)
Sound level [db)
7-8 am kL 47 e E
8.9 am 50 46 3 =y
10-11 am 48 i 47 1}
[1-12 am 3z 58 51 a9
12-13 pm 52 3 43 &
13-14 pm 50 63 35 =4
14-15 pm G0 68 ] 53
15-16 pm. L) 47 50 S0
15 st g =3 40 53
17-18 pm 62 6l 5l 32




749 persons, The baseline data for land,
water, air, noise, biological and socio-
coonomic environment was collected. The
data on land enpvironment was gencrated
through RSAGIS (Fig. 32) and air and water
quality monitored.
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Field study was carried out for floral and
faunal diversity assessment separately for (i)
submergence zone, (if) influence zome, and
{iii} free draining catchments of Lakhwar and
Vyasi, Distribution of foral elements in
influence zone of Vyasi is given (Table 9).
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Fiz. 32. Soil type, slope, landuse Scover map & DEM map for Lakhwar HEF

Table 9. Percentage distribution of plants groups by family, genera & species in influence zone of

Vyasi HEFR.
5.Ma. Group Families Genera Species
Number Percentage MNumber  Percemtage  Number Percentage
1 Anginsperms & 70.59 124 50 143 77 49
Z Ghyrnnosparms 1 118 2 1.29 3 1.57
3 Preidophyles i 823 m A5 1] 8.38
4 Bryopytes 5 588 5 323 7 366
5 Lichen 4 4:T1 E 323 (i] 3.4
. Aluae 8 q41 q .81 i1 5.76
Total 85 100 155 100 191 1
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=  Based on the evaluation of the likely impacts
on various environmental parameters,
detailed environmental management plans
{EMPs) for both the projects were prepared.
The total cost of the implementation of all
EMPs for Lakhwar HEP was worked out to
be 7106.07 lakh (Fig. 33).
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Fig. 33. EMP cost plan for Lakhwar HEP
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(D) EIA-EMP Studies for Hydroelectric Project
on River Rupin, Uttarkashi

The Rupin HE project, & run-to-the river project,
15 proposed to be constructed on Rupin River, a
major tributary of River Tons in Distt.
Untarkashi in Uttarakhand and expected 1o
involve about 8 km stretch of river Rupin
upstrearm from Mairwar with 42 MW gencration
capacity through three Stages (111, IV and V),

-

Field survey was conducted during winger
2006 for floral and faunal diversicy
assessment. Five plant species (viz,, deer
caesivm, Berberis avistata, Berberis Dpcinm,
Bergenia lgulata and Thalictram foliolosum)
were identified under threat category. Among
the faunal component a total of 30 genera
of Invertebrates and §7 genera of Vertebrates
were recorded. A total of 61 species of birds
were recorded,

Some socio-economic characteristics based
on household survey in & villages around
the proposed project site in winter 2006
arc given {Table 1[0), The averape livestock
size per household (14) consisted of
cow and goat/sheep (B2%), ox {10%) and
others 8% (buffalo, horse, mule, poultry
etc. ).

Soil physico-chemical characteristics from
different land wse/land cover categorics
were: pH (5.36 - 6.75); EC (19.1 - 78 ps/
cm); temperature (9.2 - 10.2 °C); water
holding capacity (16.1 — 87.0 %) and bulk
density (1.6 — 2.1 gm/em”). The physico-
chemical characteristics of Rupin river
water collected from 8 different points
showed pH (6.31-7.0%; temperature (92—
9.4 'C); electric conductivity (32 - 68 us/
em); dissolved oxygen (4.09-6.85 mg/I)
and total nitrogen (2.8-6.4 mg/L) in
Movember 2006,

Table 10. Demographic profile of villages falling in the project area

Village Total Taeal Male  Female Literacy Age classification
Mame house-  Fopu- :

holds  lation Male (%)  Female (%)  Child  Young Old
Naitwar 5@ 9 130 m 9 (55%) 68 (0P) 107 My 1
MNuranoo 67 363 19 172 16 (R} 11 (6% a7 157 10
Ludgiyat 15 ) 45 45 14 (21%) 5 (1% 27 5% 5
Pujali 52 iz 166 166 0 {54%) 30(18%) 121 1285 25
Dievel 16 100 50 50 8 (16%) 15 (30%) 44 0 6
Doni 2 588 159 199 T (40%) 34(17%) 1 215 )
Tatal 271 1622 821 BOG 304 (37%) 163 (20.3%) 519 g 23




Impact Assessment of Alternative Land
Uses- Tea Gardens in Uttarakhand Hills

In the recent decade Uttarakhand Gove. has
promoted tea cultivation as -an important land
management activity, The community
grazinglands, abandoned rainfed croplands, old
tea gardens have been put under tea plantations
measuring about 300 ha area. Tea being a
monocelure crop requires frequent soil working
to eradicate the weeds, Further, the regular inputs
af fertilizers provide a fertile ground for
proliferation of weeds. If not weeded regularly
thess weeds may spread to adjoiming arcas and
change the composition of native flora.
Therefore seasonal surveys were conducted
across 11 tea gardens (T'G; of varying ages) and
adjacent non-tea garden (NTG) areas in this
region for floral composition, habitat loss of
some of the important plants and préponderance
of weeds o sugaest some corrective measures,

-

Plant species recorded from the 11 study
sités and their catégorization under various
habit forms across the three seasons is
presented (Table 11). Weed species, such as
Azerarum convaoides, Chrysocepialum crepeotds,
Chrysanthemum  americanum,  Galfnsopa

CORE FROGRAMNE
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paryiflora, Lepidinm sativem were found
growing abundantly in all the tea gardens.

Crlorfosa superfid @ rare species of herb and
Saryrinm nepalens (a rare orchid) was also
found growing in the adjacent NTG,
indicating that the habitats of rare species
and medicinal plants are also being wsed for
raising tea gardens,

Impact of Lantana Mulching on Soil
Fertility (DST Funded- 2005-2008)

In the warm valleys of central Himalava Lantong
camarg has heavily invaded the degraded forest
land and abandoned cropfields. This weed
proliferates fasr and difficult to eradicare and also
does not allow other species to grow in the
vicinity of itg thick bushes. An experiment was
therefore conducted to find out the alternative
use of this bio-respurce as organic mulch material
to restore soil fereilicy and achieve SWC in the
agro-ecosystems of this region.

Crop wield of both whear {range= 32 - 133
g/m? ) and paddy (37 — 108 g/m?) in the
experimental plots established in Kosi-
Almora was recorded maximum for 100%
Lantara mulched plots as compared to Pine,
Oak and FYM mulched plots,

Table 11, Number of species falling under different habit forms in summer, rainy and winter season

across the 11 tea gardens.

Growth form/ Summer Rainy Winter
Diailies jot Spp. in  Spp. ‘Com. Spp. Spp.in  Com. Spp.  Spp.in Com.
species TG ANTG Spp. inTG ANTG  Spp.  inTG ANTG  Spp.
Bryophyie I 1 L 1 4 1 1 g 1
Clitnber [ 3 0 0 3 ] 0 3 i
Fern 2 3 2 d i 4 3 g 3
Herb = T8 2l Bl 150 72 76 117 7
Herb climber ] 1 0 0 3 0 1 3 1
Shrub 13 41 13 12 44 i 17 38 17
Tree 11 3 il [ 3 [ 8 32 8
Under shrub 1 12 1 1 z 1 i i 5
Tatal 51 180 49 105 253 55 1z 208 106

* TG= Tea garden; * ANTG= Adjacent non rea gasden ansa
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s The mean annual microbial biomass carbon
{ranpe = 308.15 - 495,80 pg o' dry soils) and
mean annual microbial biomass nitrogen
(range = 41.88 — 64.32 ug g' dry soils) was
recorded maximum for 100% Lanmtand
mulched plote (Fig. 34 a). The MBC and
MEN wvalues in soil peaks during rainy
season, and drops during winter, for all the
mulch treatments, The mean annual value
of N-mineralization (range = 2.44 - 6.21 ug
o' month') and C-mineralization (range=
3093 - 430,10 myg m? hr') (Fig. 34 b) was
also found maximum for 100% Lamtasa
mulched plots. The M-mineralization peaks
during rainy season and falls during summer,
whereas the C mineralization peaks during
winter and falls during summer.

Impact of Land Use Changes on Human
Food Habits in Cold Desert of HP (TC55R
fianded)

The cold deserts of Lahul valley in Himachal
Pradesh are experiencing land use and land cover
changes due to the introduction of cash crops,
such as potato, for the last two decades. As a
result, the radifional crops earlier occupying the
cropland area is declining. This has led to changes
in dietary composition of the residents, The
inhabitants now import a large guantity of food
commodities fram ourside the region selling the
cash crops and have also given away some of
the raditional food.

s In four representative villages of Lahaul
valley, the land use components comprised
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of net sown area (61.5%), Salix plantation
(8,3%), kitchen garden (1.0%), culturable
waste {0.7%), and arca under non-agriculiural
uses (1.4%). The net sown area is occupied
with introduced cazsh crops (10.0%),
traditional crops (85.7%) and medicinal
plants (439}

¢ Traditional dishes (fhupka; made up of small
picces of meat, chellara; chapatti made up
of buckwheat flour, surpai; made up of milk,
efe.) are losing their ingredients as the
traditional crops have been replaced by
mtroduced cash crops. The food intake was
finmd short of calories (up 1o 99%%) as against
the standard requirement.

Impact of Geology and Land Use/Land

Cover on Spring Water Quality (MeWR
funded: 3003-2006)

In the western Himalayan region springs and
seepages are the main sources of water for
household consumption: These waler sources
emanate from a variety of recharge zones having
different geology, rock rypes, topography, land
use/land cover and anthropogenic influence.

RN
EE & EIA

Therefore impacts of these recharge zone
characteristics were determined on water quality
of 13 springs located in & variety of geological
settings and with different land sueland cover
for remedial measures.

Land wse studies of the spring catchment
areas indicated that the total recharge arca
varied from 0.36 - 19.3 ha across the sclected
springs. Among the different land uses, waste
land, agricultural land, grassland, broad leaf
(Oak; Quencns spp.) and conifer (Pine; Pirus
roxhurghil) forests were present in the
recharge zones of all these springs.

The various physico-chemical properties
recorded across the springs in rainy season
2006 were: pH (6-7 — 7.2), EC (62 - 568
uS/em), Alkalinity (30 - 170 mg/L), total
hardness (76 - 276 mg/L), calcium (11 - &7
mg/L), magnesium (9.2 - 24.0 mgs/L) and
sulphate (0 - 116 mg/L), MNitrate and
chloride was found absent in most of the
springs. Bacteria and coliform were detected
in most of the spring water, however
Escherichia coli was absent in all the water
samples.
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Core Programme

ENVIRONMENTAL
PHYSIOLOGY AND
BIOTECHNOLOGY
(EPB)

The application of conventional techniques along
with the sophistication of bistechnology is all
set to increase the efficiency and productiviey
of plants as well as environmental health.
Research activities of this core group focused
on understanding of different environmental
factors that governs plant produoctivicy,
physiological and biochemical basis of
adaptation of plants in relation to water stress,
microbial diversity in Himalayan soils, plant
growth promoting rhizobacteria, and mycorrhizal
associations n Himalayan trees. In view of the
increasing demand for quality planting material
attempts were made to develop propagation
prowocols, using both conventional as well as i
witsn technigques, for important species.

‘Water Relation Studies on Multipurpose

Tree Species of Himachal Pradesh

In the western Himalayan mountains there is
an urgent need for identification, evaloation and
selection of tree species that could endure
drought and successfully used for plantation in
the wastelands. As soil-water stress is the most
detrimnental factor for the survival of plants,
studies on divmal and seasonal changes in water
relation parameters {e.g., water poténtial,
relative water content, succulence, water
saturation deficit and water content at
saturation) and physiological (e.g., chlorophyll
content in terms of SPAD) investigations on
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selected important multipurpose tree specics
were conducted.

OF the cight species studied (Table 12), Olea
Serrugimen and Robinia prendogcacia showed
comsiderably low water potential throughout
their active growth period. In general,
gymnospermic plants maintaimed relative
higher water potential across the seasons
compared o angiospermic plants.

« (1 ferrueinea plants showed higher density of
foliar tissue and leaf mass per unit area
among other species studied. On the other
hand, compared with other species, these
species had lower BEWC, higher water
saturation deficit and water content at
saturation. Based om these data 1t 13 evident
that (@ ferrgrinen appears to be more tolérant
to drought as compared to other species.

Eco-Physiological Responses of High
Altitude Medicinal Plants to Temperature
and Water Stress

The responses of plants to abiotic stresses that
are expected to occur as result of human induced
climate change such as increased temperature
and water deficit stress are vet to be understond
in the region. In this experiment water potential,
RWC and chiorophyll content in terms of SPAD
readings in the leaves during vegerative and
reproductive siages of Picrorkiza Eurrooa,
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Table 12. Leal water potential (n_, MPa), leaf mass per unit area (LMA, g cm™), density of leal
tissue (g g'), relative water content (RWC, %), water content at saturation (WCS,
£ £"), succulence (mg cm') and chlorophyll content (SPAD readings) of some MPTs.

Plant species o LMA  Foliar density BWC WCS Succulence  SPAD readings
L wallictinme 2265020 (69006 039003 4982386 0262003 1089106 LA R i)

€ ferripine 4431049 192010 0502003 T460e65s 029004 1876134 5,107,860
Croptiva -3.00+0.32 076006 0372003 TOX44Ed 0424003 13501132 IB.0RE2 .68

R, pseadagcacio 4.02+0.48 0467+0.06 0432002 B6402250 (018+£0.02 S99+105 41324392

L villosa -2.04+0.28 076007 0362004 BDFIEATI  (48K004 13311102 41 .84+4.11
Pallichiang -2.59+0.14 0384002 B4442253 0155002 -

P roxburplni -2 194012 0374002 01862367 015001 -

. dernilipra =2 534024 0371003 9LODE2ZEY 0201002 -

Podophyllum  hexardrum and  Bhewm vegetative (clonal) techniques and plant tissue

moarcraftiannm plants were recorded.

«  Among studied species, K. moocreftianum
maimtained relatively high water potential
than the others, All the three species showed
high RWC. While there was no significant
decrease in chlorophyll content in £
hexandrum at reproductive stage, chlorophyll
content of B fuwrvong and B, moorcroffianu
decreased significantly at reproductive stage
compared o vegetative stage (Table 13).

Large Scale Propagation of Elite Plants

Substantial quantitics of quality planting material
are required to initiate plantation for afforestation,
commercial cultivation and rehabilitation
programmies. Further, many important species ane
facing the danger of overexploitation from their
naroral habitats and reguire immediate
conservation efforts. To achieve this, comeentional
methods of propagation involving seeds and

culture technigque was utilized for developing
propagation protacols and large scale multiplication
of Rhodedendrine maddend, Podoplhpllum fexandnm
and Dendrocalamus hawiliond.

o [r wvitre raised plants of O hemiifiond,
following 18 months of feld transfer
indicated over 63% survival. Assessment of
genetic Adelity of i witro taised plants was
carried out. The pattern of RAPD fragments
produced by the random primers showed
that all amplification products in the mother
clone were found to be monomaorphic across
the i witro propagated plants. The primers
OPAZ, OPA4, OPAS, OPAY and OPAIS did
not reveal any vanation i the mother and in
wire raised plants, indicating genetic fidelity
among the regenerants of the mother clone.

» More than 100 tissue culture raised plants

of B. maddeni and over 200 conventionally
propagated plants of rhodedendron species

Table 13. Water potential, RWC and chlorophyll content (SPALY readings) of alpine plant species
during vegetative and reproductive stages.

FPlamt specics Vegetative stage Reproductive stage
Water  SPAD readings RWC Water  SPAD readings RWC
potential potential
B furrooa -LITHDOF 44552276 97374389 1.12+0.06 35.30£2.87 97.40+4:11
F fwvandnoeg SLIe4D0R - 35554142 B332+490 1.3440.0 30134430 Bh 274607
R smoorergfiiamum Lk TAr D4 a7 441332 03443 67 O.R4+0.04 36,3214.35 92 714,67
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(R, griffivhianum R, bailsyii, R, murddenii. B
dalhousioe, R. grande, and R cifarum) have
been planted in the 'Rare & Threatened Plant
Conservation Park' of Zoological Park,
Gangtok. Tn vitro shoot multiplication was
achieved in K. dalkousioe (Fig. 35).

* Antioxidant potential of 21 species/
subspecies of thododendrons was studied for
their total phenolic contents (TPCY,
flavonoids, antioxidant activity (AQA) and
[ree radical scavenging activiry (FRSA), Qut
of them R. baifevii, R, camelliiflorum, R.
campanplatun, K. eilfatem and B, cinnabavingm

were found to have high TPC, high AOA and Fig. 35. Shoot multiplication of &, dalkeusize from nodal
FRSA (Table 14). scEment

Table 14. TPC (mg/g gallic acid equivalent), ADA (%) measured by auto oxidation of d-carotenc
and linoleic acid coupled reaction (on dry wt, basis) and FRSA of Riododendron species
measured by using 1, I-diphenyl-2-picryl- hydrazyl (DPPH) in term of IC,, = inhibitory
concentration (mg/mi of extract); EC,, = efficiency concentration (mg/mg DFPPH);
ARF = anti radical power and reducing power (ASE/ml),

Species TP AOA & BL ARP ASEfml
K. arboseuny ar, 573 54,7 IET) ol B 4 85 1.23
. arborpms chr. TES 8.6 034 14.78 [ 125
R, ey G919 910 14 611 1635 Lig
R, bavbarsin 44.1 66,5 0.6 2R 16 3534 1.2
B citmelliifTovem 132.2 36 0.1z 53z 18,77 1.2

| &, cnpamanon 1239 F 4 013 5655 17:6% .71
R ciliatum 914 715 .19 226 12.10 143
. sinnabaninan 939 g2 0,16 621 16.10 1.57
. dalfonsiar 554 57.2 051 258 442 111
. desipiens 36 350 (] 3L40 S L7l
R, felcoseris 392 34 0.5 36.21 37% 1.63
B pronde 373 46,4 .84 ETET] LT 1.51
T griffichianon 1654 T34 .10 435 303 .64
B, Tevidotim mbo.. 1455 792 .12 5.28 1802 1K}
R, mreddnt 873 624 0.30 13.04 768 1.31
. alvenm 10,6 352 013 570 1752 i, 72
. penidiiliom B3 T6E D2z Q.58 1012 L7 ]
R, fepidorume sal G975 284 014 6.18 [6.15 1.58
R, thomsarii 6 0.0 022 956 1048 203
R, vacciniaides 678 720 045 1856 5.19 Lig
R, wirparin 059 974 007 128 48 045 |
Querceting, Sandard = = 0.20 8.6 116 05
LED at P=0) 2.61 144 [T 218 .04 1.158

AQA % = [N X (DRe — DRe)/ DR, DR = Rage o deprndlasion of comtrol, DRs = Bae o degradarion of sempi, B, = 0, Aconneverarion
o DFFE i mgdind ARP = HRVEC, ASE = forvic Fedscing - amblasidin power erpressed. a5 ecorbic arkd aquivalan (Tnidd = 1| ASEL wdich
{5 inversely propordonal 1o rraducing ppmer
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Rhizosphere Microbiology of
Himalayan Plants

Plant-micrabe and microbe-microbe interactions
are important for bictechnological applications
for improving plant performance in the
Himalayan mountains. Based on the leads,
activities were focused on: (i) assessment of
diversity of cald-tolerant and thermophilic
microorganisms, and (i1} mycorrhizal
associations of Himalayan trees.

= Twenty one species of Penicillium isolated
from the soil samples collected from THR
were studied for their phosphate solubilizing
activity. Eight species exhibited formation
of halos (zone of solubilization) around the
fungal colonies in qualitative plate assays.
During guantitative estimations, conducted
up to 30 days, seven species of Pericillivm
brought maximum solubilization after day
15, while P oxaficum showed maximum
solubilization after day 21 of incubation
The increase in solubilization coincided with
décrease in pH of the broth. Acid
phosphatase activity was 1.5-2.0 times higher
in comparison to alkaline phosphatase. Many
of these species showed wide range ol
tolerance to temperature, pH and salt
concentration (Table 13).

« A variety of fermented foods imcluding
beverages are prepared and consumed in

GORE PROGAANME
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various hilly regions of Indian Himalava. A
wheat based starter culture (balmn), used by
Bhotiva community was investigated. In all,
32 microbial cultures were isolated from nine
samples of balam. Two speeies of gram
pasitive spore forming bacteria and three of
yeasts dominated the microflora of balgem.
While the spore forming bacterial species
belonged to genus Bacillus, the yeast isolates
were identified as Saccharmyeopsis fibuligera,
Kluyveromyees maxianus, and Sacharomyces
spp. (Fig. 36).

Fig. 36. A dilution plate showing yeast and bacterial
colonies, B-D. Micrescopic observations on
Bacillus sp., Klmyveromypces magianas and
Saccharomycopsis  fibuligers, respectively
{magnification = x 1000}

Table 15. Growth characters and phosphate solubilization on Pikovskaya medium after one week

of incubation

Penmicillinmapecies Temperaturerange pHrange Salttolerance Zone of
i = () solubilization
i )
P darantio-griseum 4-35, opt. 21 3.0-12.0, opt. 4.0-5.0 n A3
B citrisum .54, opt. 28 3.0-12.0; opt. 6.0-9.0 20 8.6
P pniteiviellur 9-50, opt. 28 30-12.0, ope- 3.0 15 51
P oxalicum 4.35, apt. 21 3.0-12.0, opt. 2060 15 7.1
E pénetorum §-42, opt. 28 30120, opt. 5.0-6.0 15 T3
P pimagheificn 4.35, opt. X8 3.0-12.0, opt. 6.0 15 32
B purprrogemum g-501, opt. I8 2.0-12.03, opt. 3.0-6.0 5 1.6
P raditrickdi 4-35, ope. 21 1.5-11.0, apt. 4.0 13 5.8
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Summary of the Completed Project

Characterization and Improvement of Tea Through Biotechnological Tools
(DET fundsd: 2005-2007)

Under a multi-nstitutional project detailed studies were conducted on development of bacterial
and VAM formulation across various tea gardens of THR. Occurrence of a negative rhizosphere
effect exerted by the established tea bushes, in contrast to the normal stimulatory effect exhibited
by the young tea bushes, was the most important feature. Preponderance of large populations of
antagonists, consisting of species of Bacillus, Streptomyers, Trichoderma and Penicillem, and lowering
of the soil pH were other important characteristics associared with Tea thizosphere. In case of
arbuscular mycorhhizal fungi (AMT), the rhizogphere toil From cultivated tea bushes was Sound
to be dominated by species of Glomus and Acswiospora. In contrast, occurrence of five genera,
viz., Aeawlospora, Gigaspora, Glomius, Sclerocyotis, and Sexvellospore was recorded from the rhizosphere
of natural (abandoned) tea bushes. [t was foend that various cultural practices, e.g., regular pruning
and fertilizer application etc., negatively affect AMF diversity,

Twa bacterial species, namely Bacillus subeilis and Prewdomonas corrigate and selected species af
AMF belonging to the genus Giormas were found to have growth promoting potential. These were
selected as promising inoculants for application in the tea gardens. The promising bacterial
inoculants in carrier based formulations have proven useful in respect of seed, culting and tissue
culture raised plants of tea. The AMF associated with the tea rhizosphere were mass propagated
through “trap culture” technique and the soil from these trap cultires was used as AMF consortium.
The AMF consortia retained sufficient viability after storage at room temperature and 4 °C, and
were found to be effective in promoting the growth of tea plants. The results clearly indicate the
potential of AMF consortia developed from the tea rhizosphere for use in tea plantation, The
study is particularly important in respect of states like Uttarakhand which are branded as being
OrEARnIC states,

production of active ingredients of medicinal
value 1n Plerorfiza karropg and Acomitum
Aeweraphvilum would be an attractive alternative,

Development of Callus and Hairy Root
Cultures for Production of Active

Compounds from two Himalayan alpine
plants ([UCOST funded: 2006-2009)

As a consequence of increasing demand for
medicingl plants in the pharmaceutical industry,
there has been a large scale and uncontrolled
collection from the wilds, and in the absence of
organized cultivation, many of these plants are
now listed under various threat category, There
has been very limired progress on restoration and
cultivation of alpine medicinal plants. Although
m vito technigues have proven to be promising
method for multiplication and subsequent
cultivation of plant species, use of callus cultures
and genetically transformed hairy roots for
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renctically transformed hairy roows produced by
infection of plants with Adgrobacterium rhizogenes,
a gram negative soil bacterium, appear to be
promising tool for secondary metabolite
production,

* The study envisages establishment of callus
and hairy root cultures, analysis of chemical
constituents, scaling up of cultures, and
training of farmers and interested groups.

¢  Callus cultures have been initiated from
seedlings grown aseptically in culture media.
Several trials have been undertaken to
establish hairy roots in these species using
different strains of bacteria.
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Sumrmary of the Complered Profect

In vitro Approaches Towards Commercial Cultivation of Podophyilusm spp.
(DST funded: 2004 -2007)

Podophyilum spp., important due to the presence of podophyllotexin, is being used in the
preparation of different drugs for weatment of various types of cancers. P hexandrem has become
threatened due to indiscriminate collection from the natural habitat, To augment this and conserve
the plant, conventional and biotechnological approaches have been applied fo propagate the
plant and production of podopyllotoxin. The activity focused on: (i) Modification and
standardization of existing in wive protocol for P hexandrum (selected elite plants) and F peltorum
for large-scale multiplication, (i) Biological hardening of i vitro raised plants by micrabial
inoculations and evaluation of field performance of tissue culture raised plants, and (iii) Estimation
of secondary metabolite in tissue culture raised plants, callus and suspension cultures,

= Improvement in multiple shoot formation was achieved through MS media supplemenied
with hormones. Optimization of callus culture was carried out by subjecting calli 1o M3
medium containing different concentrations of sucrose and antioxidants. MS medium
containing 4% sucrose in combination with 5 ph (NAA) and 1 pM TDZ resulted in profse
callus growth. Calli grown on above medium were analyzed for podophylletoxin and
maximum level was detected in calli grown for four weeks.

s Field trials were carried out on seed raised plants grown at two sites (Institute’s nursery and
farmer’s field at Basoli village in Almora Distt.), Over 90% seedling survival was recorded at
both the sites. Biomass and podophyllotoxin analysis indicated low levels of the toxin from
the rhizomes of these plants when compared to those collected from higher altitudes.

emphasis on the selection of right organisms in

Field Evaluation of Microbial Inoculants
foruse in Mountains (/COST funded: 2006-
2008)

With a view to develop microbial ferilizers for
application in the mountains, a long term study
was undertaken to isolate, characterize and select
suitable plant growth promoting microorganisms,
The technology has been developed with

appropriate formulations, suitable for use in the
mountains. The project tends to establish a
nerwork of local farmers to adopt this technolagy
for improving crop productivity. On farm
demonstration trials have been initiated in
collaboration with the local farmers, following
an integrated approach using selected microbial
inocilants, in addition of other organic inputs.
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Core Programme

INSTITUTIONAL i

NETWORKING AND Q,

HUMAN INVESTMENT
(INHI)

Metworking of the existing institutional
infrastructure in the THR s critical for optimal
use of the available scientific talent and for
fostering conservation and achieving sustainable
development. Through this Core Programme-
the infrastructure, expertise, and scientific
manpower available in the THR is being supported
effectively. The programme also helps in
fulfilling broad mandate of the Institute.
Furthermore, this programme supports
Institute's role as a facilitator of R&D
programmes in the [HR and establishment of
mesritutional linkages. Outreach of this programme
is also enhanced through on-site trainiag
programmes, dissemination of knowledge through
library services and Environmental Information
Centre of the Institute

Creating Sacred Forest through People’s
Participation
In the THR continved degradation of land and
biclogical diversity is of serious concern. An
approwch of conservation by integration of sacred/
cultural value of the inhabitants for landscape
restoration has been developed by blending science
and religion for the protection of environment and
bicdiversity conservation. Identifying suirable plant
species for plantation in the degraded land 15 2 viral
component of this programme.
* This programme was implemented in
approximately 3 ha degraded land belonging
to the village community of Kolidhaik

a0

village (Distt. Champawar, Urtarakhand).
Site identification and need assessment for
plantations was carried out by socio-
economic survey in surrounding villages, In
the hillside (Kail Bakriya Hilll) SWC
measures (trenches along contours) were
implemented and soil quality attributes were
studied for analysis of changes in land quality
status after restoration

= A plant nursery near the plantation site was
raised with 18,000 saplings of about 20
promising tree species. Flantation of over
000 multi-purpose tree species was carried
out through people’s participation in religious
ceremonies. Survival of the plants (Fig, 37)
ranged from 50% for Grnwic aptive (Bhimal)
to 90% in Quercus spp. (Oak). Water
harvested in the storage tanks significantly
increased the survival raze of the plants.

Fig. 37. Kail Bakriya hill planted with multi-porpose
trec species
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This project was operated in Garur Ganga — Bhetagad watershed of Kumaun hills (Distr.
Bageshwar) from January 1997 - June 2007 as a R&ED project funded by the SDC, [DRC and
coordinated by the ICIMOD, in response 1o the growing concerns regarding the biotic pressure
on the resources and the people living in the middle mountains of the Hindu Kush Himalavas
(HEH), PARDYP approached resource dynamics and research through a holistic methodology,
adopting a nested approach to examine initial differences and subsequent changes in surface
water flow. soil erosion and fertility, sedimentation, farming systems, land uses/cover and
potential livelihoods for the inhabitants of the region. The highlights of this project are
summarized below:

&

Summary of the Completed Profect

People and Resource Dynamics in
Mountain Watersheds of the Hindu-Kush Himalaya
(SDC, IDRC, TCIMOD finded; 1997-2007)

Framing methods [or orgamzing and enabling community groups to identify the problems
and needs in managing natural resources were experimented. Mobilization of the groups to
undertake need-based pilot activities to conserve, manage and equitably use the natural
resources was carried out.

Activities ensuring strengthening of community institutions and transfer of appropriate
technologies on water harvesting, storage, fodder production and utilization especially for
lean period at household and community levels for decreasing women's workload were
implemented. Community based natural resource management concépt for long term
sustainability was incorporated.

Long term data base on dynamics of water resources, metcorology. soil erpsion aspects,
sediment transport and water quality under different land use and land cover practices was
developed. In addition, off-season vegetable cultivation, vermi-composting and bio-
composting, water harvesting combined with fish farming, rehabilitation of degraded
community lands, participatory management of the natural resources, efe., were executed as
the best opticns for improved livelihood of the people.

extra mural funds to different Universities/

Integrated Eco-development Research
Programme (IERF) in the THR.

The MoEF entrusted the responsibility of
integrated action oriented research,
development and extension programme
(termed as Integrated Eco-development
Fesearch Frogramme - IERP) in the THR to the
Imstitute in 1992, Subsequently, the Institute
identified two broad thrust areas, namely
Technology Development and Research and
Technology Demonstration and Extension,
under this programme. The designated
objectives of the programme ave: (i) to provide

Institutions/ NGOs/ Voluntary agencies for the
support of location-specific R&D activities in
the IHE. (ii} to develop scientific capabilitics
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)/R&D need(s) in the THR with
the help of identified network partners,

* During the year, funds for sixty four (64)
ongoimng/completed projects were released
to different organizations. As many as 12
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new project proposals received by the
Institute from different organizations were
scrutinized. Annual Progress Reports of 64
on-going projects were processed for
evaluation by subject experts and the
comments received were utilized for
improving the project documents.

A coordinated programme entitled * Socred
values, eco-restoration and  conservaiion

initfarives i the Indian Himalayan region” was
strengthened in 5 Himalayan states (namely,
Uttarakhand, Himachal Pradesh, Assam,
Meghalaya and Arunachal Pradesh) under
thiz programme.
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INDIGENOUS
KNOWLEDGE
SYSTEMS (IKS)

CORE FROGRANME

Indian Himalayan region is the repository of
rich indigenous knowledge systems. Under
the pressures of market forces and
globalization the rich diversity of indigenous
and traditional knowledge systems of the
Himalaya are gradually passing to oblivion.
This programme séeks to identify, document,
validate, and safeguard such knowledge base
and intellectual property right interests of the
rural societies and ethnic communities of the
region.

Validation of Indigenous Knowledge and
Uses of Medicinal Plants by the Faidyas
Like other parts of the India, herbal therapy 1s

a cenfuries-old tradition in the Himalaya.
Fafdyas, the traditional herbal healers, have been

providing this therapy to the local populace
These Faidvas use different formulations to cure
different disegses. Such formulations are mostiy
based on the locally available plant material and
resources. This study aims to document the
plants used for treatments, their prophylactic

uwses, the formulations developed by
traditional healers, and the impact of traditional
healing.

» Fifteen Fafdvas from Pauri, Tehri, Chamoli
and Fudrapravag districts of Garhwal
region were interviewed and their treatment
fields were noted (Table 16). Most of the
¥eidyas practice in ‘child and woman
related diseases'. The herbal treatments
were very effective in bone fractures
(Fig. 38). and for the treatment of
Jaundice,

Table 16. Medicinal herbs used in traditional Faidvas system in Garhwal Himalaya

Field of herbal % of practising  Species used/ather ingredients in Treatment |
healing Fadidwas traditional formulativns impacts |
Child and woman 667 Swerta ciingeite, Tirospora cordifolia, Ewinice: diseases

offfctenalse, Oheimirom samcrurn, Cemvelle asiorion, Witinamie

sovrriregfera, Termimalis chetarla and T bellerica
Specialist of 267 Juglars reghe, Ricfmus commrurnis, ﬂbm;gl;l e of ocal Very
bore Fracture hen, mustard odl, resin, fesh cow dung effective
Specialist of 6T Wild small cucumber (aboat I cm ®mze), Concs pepapa, Very
Jaondice Pustden granatum, Raphonus sariwas, Live 52 {a standard effactive

ayurvedic drug), Livomin, multi-vitamins syrup and

3 months prevention of taking normal dies
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Figure 38. Fracture arm after resetting and treatment by
traditional waidyae

v Adhatods vasica, Aeple marmelos, Azadirachia
indicq, Baulinia variegata, Centells asfativa,
Curcuma longa, Cynodon dacrvion, Ficus
benghalenzis, Emblica officinalis, Ocfmuem
sanctem, Fiper aigrum, Pidiim BuaiTva,
Raphanus sativus, Sapindus mukorosii, Sweria
chirayata, Terminaiia chebula, T bellerica,
Tieospora cordiflia, Trigoselia Soenurm-graveion,
Withania sominiféra and Zingiber officinglis were
the most commoen plants used in herbal
formulations

Traditional Knowledge of Weather
Indicators

Senior citizens of high altitudes of rural
Himalayan regions have good understanding of
indicators of local weather and agriculture, They
have been using this knowledge for their various
household decisions, especially those pertaining
to agriculture — particularly for Crop sowing,
harvest, and assessment of production estimates,
This study attempts to record such indicators
for general approximation of crop yields,
Approximately 120 senior citizens of 17 villages
were mterviewed for this purpose in Bageshwar
district {Uttarakhand), Few examples of the
compilation are stated as under.

*  Snowfall in the month of magha {mid-January
o mud-February) or south to north blowing
winds during maghe and poush (December
and January) indicates good wheat crop, and
snowfall during pousih (mid December to mid
January) indicate low vield of wheat,

* Mild quake tremors imply good crop yields
during the year; and frequent lightening and
thunder bursts in the armosphere, significs
drought and subsequent crop failure,
Proportionally higher rainfall durng the vear
indicates less cold in thar particular year

Summary of the Completed Project —|

Indigenous Fermented Food and Beverages of Himalaya:
Potential for Economic Development
Preparation and use of fermented food and beverages from local food erops is a common practice
amongst the ethnic people of high altitude societies of the IHE. This practice is used to preserve
food for the cald winter days, and to meet the requirements of the rituals and ceremonies. Some

of these fermented products have also entered inta the market, and cater good economic potential,
This study tends to consolidate this indigenous knowledge from across the Himalava.

= Based on cereals, legumes, vegcrables, milk, beverages (non-distilled & distilled), mear, Fsh,
and others - § categories of fermented foods and beverages are prepared and consumed in the
high altitudes of the THR (Table 17). From NW Himalaya - 26 types, Central Himalaya - 4
types, and NE Himalaya - 37 types of foods and beverages were documented,

(o a.rm’j
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Table 17. Number of indigenous fermented foods and beverages prepared and consumed in THR

Some cereals and legume based fermented foods such as siddu, babra/babeo, bhaturn, chilma
and sepuhart in HP, and kfmema, 4 soybean based fermented food in NE regions have already
made their place in market and tourism sector

Drried mixture of fnger millets /glutinous rice and varieties of local plant material containing
natural veast is used as a starter culture for preparing non distilled and distilled beverages.
Dheli, a starter colture used in WW for preparation of sura (non distilled beverages) is a
mixture of finger millet and 37 local herbs. In Ceneral Himalaya balant/balzma, a mixture
of rice and dmomen subulatem, Chinnamemunt zevlanicwm, Fiper longuwm, leaves of wild
chillies, seeds of Fious relipiose and old balam/ balama powder is used as starter culture
for preparation of cereals based food and beverages, While in NE regions the starcers-
Marcha! marchu, ranu dabai, mod pith and pham are the mixtures of rice and varieties of
local herbs.

Fermented food categarics Regional number of food fypes
N'W Himalaya Central Himalaya ME Himalaya

Clareal 15 1 1
Legumes 3 z
Vegetables fi
ik 2 E E i P
Beverages

o Man-DEietilled (mild alooholic) 5 I 9
= [hsnbled [asleoholic) | i 1
-};-I-ca: e n P
Fish % 3
Others - 1
Tiatal 26 4 3r

Indigenous Post Harvest and Seed Storage
Practices of Garhwal Himalava

Local and indigenous knowledge about cerfain
post harvest practices and sced storage
technologies has contributed substantially in the
contineance of traditional agriculture systems
af the Himalaya. Such knowledge, which has
been accumulated over the years, is fundamental
for food production, as well as for development
and adoption of cropping strategies in this region.
The present study focuses on documentation and
verification of the various post harvest and seed

storage techniques that are being practised in the
region. The results of a survey in Kedarnath
valley of the Garhwal Himalava, are stated
below,

* The storage and post harvest techniques are
used in the cultivation of a wide varety of
crops (Fig. 39), Storage of food grains in
metallic containers and their periodic
exposure to sun is the most common storage
practice,

=« The people have well developed perceptions
regarding the selection of crops crop stand
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Fig. 39, Processing of produce for storage

for seeds. In case of potato the number of
eyes in potato is a marker. The post harvest
duties are mainly discharged by the women
folks and practical demonstrations help
transfer of this knowledge through
EENCTAtONS,

Pastoralism and Transhumance in
EKumaun and Garhwal Himalaya

The closure of trans-border trade between India
and Tibet resulted in culural transformation of
the different sects of the pastoralist rranshumant
tribgs of Bhotiyas, and their gradual
naturalizarion into the cultural folds of this
region. In this transition many of their cultural
values and traditions were lost, yet some they
managed to sustain through by adaptations. This
study on Nit and Mana valleys of Garhwal
Himalaya, cxamines the whele scenario with
focus on their adaptive income generating
activities, IKS of resource use, and relevance of
their rituals and belief system in context of
changes in social and economic system,

36

The “Transhumant Communities” of Central
Himalaya have a rich traditional knowledge
of making woollen products and also
comservation of high altitude pasture [and.
In the carpets and other woollen items that
are made by thern sheep wool and natural
dves from various plants are used.

Warship of local deity marks the most
important feature of their belief system.
They have different deity for different natural
phenomena, These deities are considered
more powerful than the Brahmanical Gods.
Ghantakaran is their most powerful deity;
its worship is considered a must for
prosperity and sustenance of the wibe (Fig.
40).

Use of fermented foods and beverages is
commen in rituals and festivals and are mass
consumed and offered to guests; trade in
medicinal plants and wild feod for domestic
use, are the new adaptations of the Bhotivas
of Miti-Mana (Table 18),
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Table 18. Uses and parts of use of medicinal and wild edible plants of NDBR

Local Mame Botanical Name Part wsed Use ]
Pharan At seallichis Leves Medicinal & vegeable
Chera Pleurpsperamat argelicoidies Fruit/Leaves Medicinal and w:u:etah-!e_
{leaves used in Aavouring )
Guechi Morehella esculemra Fruiting Body Medicinal and vegetable
Kenu Marus sereatd Frui Fruit edible
Kouatuki Prerarhiza kurrpoa Root & Secds Medicinal
Amesh Higpophar rhmmmnaids Fruit Medicinal
Thuner Taxvey harcata Leaves & barks DMedicinal
Brahmbkarmial Squssurea afvalata Flowers Worships medicinal
Ratanjot s exhiandes Boot Stem Medicinal
Ban kalkd: FPodaphyliam Fexandrir Fraat, tuber Medicinal
l_L‘rhn!u Rbeur eorodi Full plant Medicinal
Chighi Angelica glanea Seeds’ Rom Pedicinal & leaves used
for Aavouring
Fanper Assculus indion Seed Medicinal & food
Fur Sunssnred cosfs oot Medicinal
Hathapan Dactylorizn katdgieat Tuber Medicinal
Cihens Pibsearransrs cotlmifolium Fruit and Sesd Medicinal & food
Balchari Amiebia berthani Rt Medicinal

Fig. 40. Celebratlons of Ghantakaran festival in Mana
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Traditional Ecological Knowledge with
Selected Ethnic Groups of Arunachal
Pradesh

The entire North-Eastern region of India is one
of the Mega Biodiversity Hot Spots' of the
world. The process of adaptation to this bio-
diversity rich regime has inculcated amongst the
inhabitant tribal masses a good ecological
understanding of the nature, The tribal people
of the region have been using this knowledge
efficiently for management of resource
sustainability (Fig. 41). Under the study, NEM
practices of Adi community of East Siang and

West Siang districts- for traditional soil
conservation, water conservation, and
sustainable use of water and plant resources were
studied,

= Case studies in Rengo, Pangin, and
Fumigong villages of Adi community were
carried out and their land use patterns were
mapped. Shifting cultivation, terrace
cultivation, and horticulture were three
major land use rvpes. The terraced type of
agriculture was noticed to be the new
development, suggesting switch towards
sertled agriculture {Table 19).

Table 19. Distributional pattern of agricultural practices among the tribal houscholds

Village MNo. of Gender wise Distributional
house- population pattern. (%)
holds
Ifale Female sC TC SC+TC+H  5C+TC TC+H
Rengo (1177 fi} 44 125 138 I3606) i) S2W2Y) ILES) 13608
Pangin (1704 #) 8z e lor] 200 121y 18315y 183(15) 526043 SRE)
Rumpong (2632 f) 14 %21 329 R L T 0 R 25.0¢28) T[]

Valoes in parenibieses = oo, of howscholds; $C=Shifting Cultivation, TC=Terrace Cultivation, H=Horiculiure

Fig. 4l. Terrace fields in Adl community area of Arunachal Pradesh
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R&D HIGHLIGHTS
OF THE REGIONAL
UNITS

The Institute executes its R&D activities through
four regional Units, namely, Himachal Unit
{Kuallu), Garhwal Unit {(Srinagar-Garhwal),
Sikkim Unit (Pangrthang) and WE Unit (Ttanagar).
These regional units have been adequately
equipped with basic facilities and laboratory
instruments to conduct B&D work according to
the Institute's mandate. In the following pages
the major highlizhts of the R&D work carried
it at these Units 15 presented. However, details
of the R&D projects executed by the Scientists
af these Units appear in the main text of this
Annual Report.

HIMACHAL UNIT

1. Database on soil physico-chemical
characteristics,  floristic  inventory,
community patterns, distribution pattern of
native and endemic species and resource
utilization pattern of the Kais and Manal:
Wildlife Sanctuaries, Lahaul valley was
developed,

2, Periodical measurements on ambient air
guality (total suspended particles, particulate
matter, 30, NQ,, O for establishing
background wvalues were taken ar two
important hill stations - Mohal (Kullu) and
Kothi {(dapali).

3. Physiclegical studies on some important
MPFTs suitable for wasteland plantation were

RAD HGHLIGHTS OF
THE REGICHAL UHITS

carried out to understand their response
when subjected to changes in atmospheric
temperature and soil water stress. Seed
germination protocols of dAmgelice slawcs and
Sossuren costus developed,

. Bage line information on various socio-

cconomic attribures from eleven affected
villages surrcunding to Parbati 1T and IIT
hydropower projects was collecred.
Conducted survey on people's perception
regarding positive and negative impacts of
hydropower projects,

. State Level Workshop (01), Training

Programmes (03}, Awareness Camp on
Biodiversity Act 2002 and Exposure visits
{07) were organized and exposure of varous
demonstrations of the Institute (Herbal
Gardens, Medicinal Plants Nurseries,
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Arboretum, Agroforestry  models,
Vermicomposting, Bio-composting, Solid
Waste Management, Pollution and Weather
Monitoring) was given to > 500 different
stakeholders.

GARHWAL UNIT

1

Gl

Socio-cconomic studies with special
reference to indigenous farmers' practices
and knowledge on seil fertility maintenance
and below ground biodiversity were
conducted in a range of land vse/land cover
types of Nanda Devi Biosphere Reserve.

In-depth studies on population dynamics,
multiplication potential and hiochemical and
nutritional assessment of Hiopophae
rhamnoides were carried out. The findings
have proved beneficial to develop a viable
action plan for Hippphaes resources and its bio-
industrial potential.

A field station for demonstration, training
and experimentation site for bioresowree
conservation and management and capacity
building has been established at
Trivuginrayan (Kedarnath valley). A strategy
and action plan for eco-tourism promotion
for Manda Devi Biosphere Reserve {a world
heritage site) was developed.

Four on-site training programme were
orgamzed ar the Unit demonstration sites for
different stakeholders on rural technologies
i.e., biocomposting, protected cultivation,
zero energy cool chamber, water harvesting
ete, benefiting over 240 persons.

SIKKIM UNIT

A ‘Rare and Threatened Plant Conservation
Park’ was established in collaboration with
State Forest Department. In this 2 ha size
park plantation of Swerria chirayita and
Saussurea costus (= 90 % survival recorded)
and Rhododendrons species was carried out.

A Regional level training programme on
‘Comprehensive landslide risk management’,
in collaboration with MNational Institute of
Drisaster Management (MHA, Govt of India)
and Land Revenue Disaster Management
Department, Govt of Sikkim was organized.

Collaborations were developed with state
forest department with a focus on “Sikkim-
Bindiversity and environmenral conservarion
and forest management”. Under a ‘Memo of
Agreement' with NABARD-Gangtok,
training on biodiversity, plant propagation,
nursery plantation, medicinal plant

cultivation and farm:-based technelogies were
imparted to 54 farmers’ clubs and 5 NGOs.

NORTHEAST UNIT

1.

Up scaling of technology dissemmation and
backstopping has been carried in five states
of the NE region with the help of seven
partner NGOs,

Major task force/commission study reports
on shifting cultivation reviewed and analvzed.
Success stories and best practicesexamples
in shifting agriculture were documented,



R&D HIGHLIGHTS OF
THE REGIOKAL UNITS

3. Documentation of (1) Fallow management
practices among the Tangkhuls of Ukhrol
Disrricr; (i) Traditional pest management
practices among three tribes (Hmar in Morth
Cachar Hills district of Assam, Tangkhul in
Ukhrul district of Manipur and JTainta {Pnar)
in Jaintia Hills district of Mephalava); and

{iii) Tradirional soil and water conservaron N WK I TS AR O
practices. among the MNishyie tribe of mw‘_'ﬂf?w
Papumpare district and Adi tribe of East KL 5250 ST A A

Slang and West Siang districts of Arunchal PSR S A A -y

FPradesh.

il
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APPLICATION OF
R&D OUTPUTS IN
DEMONSTRATION
AND DISSEMINATION

A. Capacity Building
Rural Technology Center(s)-Head Quarters

This programme operates through a self
sustaining Rural Technology Centre (RTC) set
up at the Institute headguarters at Kosi
(Uttarakhand), This centre  with  its
demonstration establishments on simple low-
cost technologies provides trainings to various
stakeholder and crainer groups in different sets
of packages, Demonstrations on 30
technologies have been established in the
centre, Polyhouse cultivation, big-composting,
vermin-composting, bio-briquette, zero
energy cool chamber, pisciculture, and
tushroom farming are important technologies
of interest,

* During the year 50 training/awareness
programmes (8 -1 day,1 -2 days, 39 - 3 days,
and 2 - 5 days) for different user groups
were organized, in which 15380 persons
{covering 261 villages from 8§ districts of
Uttarakhand) were trained. The
stakeholders for trainings included:
watershed managers (30%); haryali farmers
{12%); NABARD nominees (7%); Srudents
(28%); Agriculture Dept. officials (8%) and
athers (15%).

= Technical guidance/support for polyhouses,
water harvesting tanks, fishpond and iron
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mould for bio-briquetting, ete. was extended
to select SHGs. Also, strong linkages with
various  stakcholders and  peer
organizations/programmes of state of
Uttarakhand were established (Fig. 42).
Tenal revenue of Bs 11 lakhs was generated
through RTC,

Fig. 42. Capacity building of various stakeholders at
RTC, Kosi-Almora



Regromal Units

[Cremonstrations on appropriate eco-friendly
rural technologies for capacity building and
skill development were established at three
locativns  (Maletha, Tapovan and
Triyuginarayan) of Garhwal Himalava. Four
on sie raining programmes were organized
and about 240 persons (160 farmers, 40
students and 40 NGOs representatives) were
trained on different rural technologics (Fig.
43).

The Miphu farm at NE campus of the
Institute has been developed as a repository
of eco-friendly rural technologies and the
centre is being used for capacity building of
various stakeholders. During the year
demaonstration and monitoring of selected low
cost rural technologies such s Hquid manunng,
weed composting, veemi-composting, bio-
briguorte, vegetable gardening using Trellis,

Bl ol
R&D GUTRUTS
[

multi-tier cropping, and contour hedgerow
intercropping, were conducted.

Capacity Building for Disaster Management
in Sikkim

Disaster Management Faculty {DMC) with the
funding support from Disaster Management
Division, Ministry of Home Affairs, GOI was
nducted in the Sikkim Unit of this Institute in
February 2003 with a mandate to contribite to
the priority action programs in the areas of
natural disaster management through capacicy
building of various targer groups in Sikkim
Dwaring reporting period, training modules were
developed and organized : (i) a Srate-level
training-cum-workshop on disaster management
(Fig. 44 a): (ii} a regional comprehensive
iandslide rzk management training programme
(Fig 44 b); and, {iii) training programmes for
Sikkim Armed Police.

Fig. 43. Capacity building programme on different maral technologies.

63




Fig. 44. {a) State level training cum workshop on disaster management; (b} regional training programme on
comprehensive landslide risk management

Capacity Building on Participatory
Biodiversity Conservation

Realizing that proper understanding on
conservation and sustainable use of resources
facilitates participation of local people in
conscrvation programes the Institute attempts
to bring the target groups into the conservation
movement by: (i) promotion of understanding
on conservation science especially among
students and teachers; and (1) impart on-site
training on assessment of biodiversity elements
and cellection, storage and propagation of
important species.

= Focusing on development of capacity
thirough Training of Trainers {ToT). so as to
induce a multiplier effect, a seven days
arientation course (December 04-10, 2006)
was organized at GIC Talwari, Chamoli) for
the selected teachers representing 18 eco-
clubs from six districts of Kumaun and
Garhwal (Fig. 45). Two three days training
workshops (22 -24 May, 2006 at GIC Ehirsu
-Pauri Garhwak; and December 08-10, 2006
at GIC Talwari, Distriet Chamaoli) were
organized for selected eco-clubs of Garhwal
region. Representatives of 59 schools {179
participants - 60 teachers and 119 smudents)
of six district of Garhwal and Kumaun
participated in the workshop, Besides the
deliberations of Resource Persons, the

participants were exposed to various
practical aspects, especially collection of
biodiversity information. Towards building
a biodiversity information network and to
generate information on agribiodiversity,
biodiversity assessment campaigns in a
participatory manner were organized.
Structured response sheets (in Hindi) were
developed and distributed 1o the trained eco-
club incharges during the workshop,

Training (2 day each); under ‘Memo of
Agreement’ with NABARD-Gangtok,
imparted on bodiversity, propagation &
nursery plantation, MP cultivation and farm
based rechnologies were provided to 54
farmers’ clubs and 5 NGO, On rating the level
af field and campus demonstrations, over
50% considered them high level. Over $2%
participants showed willingness to attend
similar training programme in future,
Besides, subject exposure was provided to
30 officers and Jawans of Sikkim Armed
Police on biodiversity and plantation
technigue,

Under the DST sponsored project
Participation of youth in Real time/ field
Observations to Benefit Education in
Uttarakhand (U-PROBE), meteorological
data were collected by students of identified
schools (e, GIC Almora, GIC Pithoragarh,



GIC Kausani, GIC Hawalbagh, GIC
Barechina, GIC Danya, GIC Kheti, GIC
Lamgara, GIC Bhatkola and GIC, Binta) and
database developed. The first and second
issues of U-PROBE Newsletter were
published by TRC-GBFIHEL, to encourage
and promote sharing of scientific knowledge
among voungsters. Besides, U-PROBE
Website has also been launched and can
e accessed through following path
hitp://ghpihed.nic.in/uprohe/
uprobewebsite, html).

Fig. 45, Facets of conservation education programme.
A — Oricntation, B-C- Deliberations, [ — Field
assessment, E-F Post training sessions

Operation PARADE' (Participatory Action
for Rural Area Environment &
Development)

This programme, a joint venture of MNational
Cader Corps (NCC) of India and GBPIHED
envisages implementation of village
environment action plan (VEAP) and

AFPLICATIOR OF
RED OUTHITS

strengthening rural livelihood rechnologies in
adopted villages involving the workforce of
Mational Cadet Corps with our technical
guidance. Initially the target area is Kumaun in
Uttarakhand; subsequently it will be expanded
to other areas of the region.

« VEAP was prepared for Railakor village
(District- Almora, Uttarakhand) involving
NCC Cadets and officials, which include
development of resource maps (using
geodetic GPS method), prioritizing the
problems and strategies for their integrated
solutions. Biological and physical
interventions executed in this village include
plamtation of a community wasteland (2230
plants of 9 fodder species), digging water
harvesting ponds, percolation tanks (Khal),
congtsuction of check-dams and menches for
waner conservation. 30 NCC cadets (30 bovs
and 20 girls) of Kumaun region were frained
for VEAF under this programme.

Institutionalizing Technology Backstopp-ing
and Capacity Enhancement Within the
Tribal Areas of North East

Under a DST funded programme this project
envizages development and institutionalization
of technology backstopping network in NE
region. The GBEPTHED MWE Unit acts as & co-
ordinating agency for the establishment of: (1}
model demonstrations, (i) capacity building of
network partners and farmers in varous
technology packages, and (iii) technology
improvisation as per area-specific needs and
conditions.

« A consortium of seven NGOs from different
states of the NE region has been established
{Table 20). These partmer MGOs have
established technology demonstration parks
in their respective areas and have been
demonstrating, disseminating and
cstablishing on-farm demonstration sites of
relevant technologies in the villages, These
centres established by the NGOs, are
covisaged o serve as permanent technology
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Table 20. Project partners and technologies demonstrated/ identified for the region

| Mame of the partncr NGOs

Technologics demonstrated

Centre for Enviroament {CEF),
Adraw], Mizeram

Bio-composting, PUI;-ﬁlm Technelogy, Legume mixed Intercropping, Contour 1
Hedgerow Techrology, Hain Water Harvesting, Fero Encrgy Coel Chamber, |
Bio-briquetting, Bamboo Propagation

| Mature zod Motvation-Rural
Human Empowerment Metwork

| Associanon (NAMRHEN],

| Dawki, Meghalaya

Weed composting, Bio-briquening, Ermi—mmpm:ing, Polyfiim Technology, |
Green Honse, Trellises, Handi {pitcher) Irrigation Technology, Grafting and |
Budding, Bamboo Propagation

NG, Hills Hmar Culrural
Organization (NCHHCO),
Halflong, Assam

Folyfilm Technology, Haandi (pitcher) [rrigation Technology, Bamboo
Propagation, Bio-bngquetting, Bio-composting, Contour Hedgesow Technobogy,
Modified Jhum

51 Vincent's Welfare Society
[SVW3), Kathalchers, Tripura

Bicrcomposting, Vermi-composting, Liquid Manuring, Folvfilm Technology,
Cutting and Grafiing, Barboo Propagation, Trellises, Big-briguetting, Contoar |
Hedgerow Technology, Multi-Tier Copping

| Instiute of Integrated Resource
| Management ([IRM), Texpur,

!_ Ausam

| Socicry for Sustamable Rural
| Development {S5R1Y,

| Ukhrul, Manipur

Vermi-composting, Liquid Manuring, Polyfilm Technology, Green House,
Trellises, Multi-tier Cropping, Trap Cropping, Bio-briqueiting, Bamboo |
Propagation, Grafiing, Budding

Bio-briguetting, Vermi-composting, Bi-:r-wmpostfng, Bamboo P;l:lpqgari.un._.
Polyfilm Technology, Trellises, Zero Energy Cool Chambes, Liguid Manuring,
Comtowr Hedgerow Farming, Bain Water Harvesting

MNosthern Intepraced-
Development Association
(NEDAY, Senapacd, Manipur

Bigecomposting, Vermi-composting, Green Manuring, Mixed Cropping, Rain
Water Harvesting, Cuning, Grafting

demonstration and dissemination centres for
the relevant state/ district.

A three day workshep-cum-training
programme was arganized for capacity
building of the partner NGOs during March
16-18, 2007 at Multi-Technology
Demonstration Site, Midpu,

Environmental Awarencss and Training
Programme

A three day on-site training programme on
nursery development, tree plantation
techniques, natural resource conservation and
management, and improved livelihood for
the identified target groups was organized at
village Chhulapai (Baraket, Lohaghat) in
Champawat district of Uttarakhand from 20-
22 March 2007 in collaboration with a
Pithoragarh based NGO {MIDHI). The
training was imparted to 85 trainees fram
15 remote villages of the Barakot block

including farmers, rural women, ex-army
personnel, social workers, students, etc (Fig.
46). Training material on different themes
was prepared and distributed to all the
trainees, The participants felt the need o
organize such trainings in other remote
villages for increasing awareness on

Fig. 44, Institute scientist imparting training to the rural
people at Chhulapain village



environmental conservation and providing
technical know-how to the mural people to
improve livelihood support system.

B. Field demonsirations

Participatory Management of Bhimtal Lake
Catchment

Under this participatory programme funded by
Lake Development Authority, Nainital strategics
and measures for degraded land rehabilitation
through bis-engineering measures, institutional
interventions, and community participation were
executed. The Phase I of the project envisage
model development in 20 ha of van-panchayat
lands of Sanguri and Songaun villages of Bhimtal
lakke catchment.

s  Four models, viz. multi-purpose species-7 ha,
silvi-pasture 3.5 ha, aromatic plant- 5ha, and
agro-horticulture- 3ha were developed
considering community concerns and lake
conservation priorities. For wegetation
restoration, soil amendment and diverse
planting techniques such as use of earthen
pots, bags, soil-refilling m pits, etc., were
taken up (Fig. 47), which significantly
improved survival of planted saplings. Using
bio-engineering measures 10 check dams, 14
gabion structures were constructed. In
addition, 36 trenches, 10 water percolation
tanks, 4 rainwater harvesting tanks, and 4
nurseries were made.

Fig. 47, Interventions for restoration of vegetation in
Bhimtal lake catchment

I APPLICATION OF
i RAD QUTPUTS

« Fifteen community capacity building
activities (on-site trainings on project related
mterventions- T; low-cost technologies for
improving livelthood- 2; consultation
workshops- 3; and community awareness
meets- 3) were organized. Data on
demography and landuse pattern/changes,
et was collected for scoping of community
bazed tourism. A ‘village conservation fund’
was mitiated.,

Improved Livelihood Practices in Mid Hills
of the Central Himalaya

# This activity was aimed at: (i) Scaling up
some of the land management technologies
based on the R&D work of the Institute, and
(i1} Developing capacities of the villagers and
partner organizations {i.e., NGOs and line
agencies) through improved networking and
sharing of information. The land
management activities undertaken were:
Rehabilitation of community degraded land
in Van Birkhet; Lawbanj and Punyamaphie
villages (Kausani, Bageshwar Distt.
Uttarakhand) by the introduction of fodder
tree species and winter fodder grasses. Cash
crop cultivation started by 36 farmers of 4
villages in the locality eamed 8 times more
income as compared from the traditional
cropping practices. A number of farmers
adopted vermi-composting and vsed the
compost for crop cultivation replacing
rraditional use of FY .

o Water harvesting and storage, linked with the
fish farming and kitchen gardening, got
highest popularity both in terms of cash
carning and reduced work load. This activiry
adopted by more than 58 farmers of 26
villages. The availability of nearby market
promoted these activities.

Network Programme on  Bamboo

Plantations in Uttarakhand

Bamboos constitute a group of highly sought
after industrial raw material for use in pulp, paper,
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mat board, handicraft industries, besides a source
of guality fodder for carle and numerons
traditional uses, In view of the decreasing
bamboo reserves of the country and its much
relevance to the hilly region, field demonstration
of maggar bamboo (Dendrocalantis hamiltond),
using the propagation protocels developed by
this Institute were made under a programme
funded by DBET. Plants raised through
conventional (vegetative and seed) and through
i vitro methods and so far over 5000 plants have
been supplied 10 Untarakhand Bamboo and Fiber
Development Board, Dedradun. In addition,
cutting raised plants of D hamiltonii and more
than 5000 seed raised plants of £ siefigus were
supplied for field plantation.

Improved Crop Cultivation in Sikkim

Under the broad objectives of Technology Vision
2020, Mission Mode Project on Agriculture the
TIFAC Project in Sikkim supports this activity
for the overall upliftment of the socio-economic
condition of hill farming communities, through,
{i) training and demonstration of protective
cultivation technology of vegetables; ([ii)
plantation of discasc-free cardamom and citrug
plants, and (ii3) training and demonstration of
cultivation of discasec-free ginger crop.

= Under this activity, improved cultivation
technology along with specialized training of
the farmers for vegetable crops and their seed
production was carried out at Central
Pandam village in East Sikkim district; Tarku
and Chhamgaon villages in South Sikkim
distriet (Fig. 48), and also on improvement
of large cardamom cultivation and
production of disease free mandarin planting
material at TA R 1., Kalimpong. Discase free
large cardamom seedlings (ca 5100) of
vanety SBLC 47, and mandann propagules,
Newseller {ca. 200) and grafted (ca. 100)
abtained from LA R.I., Regional Station,
Kalimpong (W.B.) were distributed to the
progressive  farmers  are  performing
satisfactorily,
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Fig. 4%, Cultivation of cherry pepper and leaf mustard
inside poly-house at Chamgaon, East Sikkim

Integrated Livestock-Fish-Crop Farming

For efficient management of available land and
water resources with substantive economic and
allied benefits, a tri-commedity approach of
fishery, poultry/duck farming and vegetable
cultivation coupled with assured supply of safe
drinking water through slow sand filtration was
adeopted ar two villages of Kumaun Himalaya
under a project funded by DST (Fig. 49). Semi-
intensive and intensive pond fish calture
techniguis were employed, which incorporates
high-density stocking and Fertilization mainly
through integration of chick/duck and cow
dung. Fingerlings of silver carp, prass carp and
common carp stocked in ponds recorded
substantially high fish vield (4269-6030 kg/ha/
yr) over the three vears of demonsteation. The
vield of chicken was recorded 55-65 kgsfhadvr,
live weight and 2500-3000 eggs/ha/vr. The vear-
round vegetable cultivation on the pond dike and
associated fields (600 m?*) using overflow of
pond and storage tanks yielded 1.2-2.3 t/yr
vegerables in the model villages. Enhanced
vegetable production led to higher remuneration
and generated additional income and adequate
employment opportunities. On average, ner gain
of Bs 21 829 and 36,823 was obtained annually
from integrated fish Farming (IFF) with
investment of Bs 8,109 and Rs 11,925 by the
beneficiary families at Basoli and Manan villages,




Fig., 49, Integrated poultry-fish-crop farming system
with slew sand filtration unit

respectively. Training on this fri-commadity
approach was imparted to over 300 women
during three years of this project (January 2004
March 2007). The farming system has been
found as an appropriare system for supplying
diversified products, including inexpensive
source of animal protein, safe drinking water and
additional income to resource-poor small
farmers, especially women. This technology
needs to be further dissemninated in the Kumaun
Himalavan region

Potential Fodder Trees for Silvi-Pasture
Development

In the western Himaliyan mountains people
depend wpon village common lands for fodder
and fuelwood needs for subsistence living. Due
to year-round biotic pressure many of these
village commons have been turned into
wasteland. A silvi-pasture demenstration and

APPLICATION OF
RED DUTPUTS

extension project funded by Ministry of Rural
Development,was therefore launched in western
Himalava covering about 40 ha of village
wastelands in Dobh-Srikot, Bhimli (Distt. Paun-
Garhwal) and Katarmal (Distt. Almora) villages
in western Himalaya, This was a participatory
project wherein the plantasion of fodder trees
{= 10,000 saplings of over 15 spp.) based on
stakeholder priority carried out, Grasses, such
at Cassig form, Cenchrus ciliaris, Trifelium
alexandrivm, Styloxanthus hamara, Frosopis
fulifTam, Crotelaria furced, Paniceen wiviiion Were
sown in the demonstration plots at Katarmal site.
Mursery for the desired plants was raised and
plantation operations carried out in every
monsoon season. Soil and water conservation
measures (e.g., maintenance of bunds. trenches
along contours, mulching) also implemented. In
the polythene tanks about 7,500 L of rainwarer
- runoff was harvested that was used for
irrigation of plants dunng swmmers

s Growth and survival monitoring of these
plantations indicated that mean helght
attained by Albizle leebek (49894 37.4 cm),
Athizia stipwlasa [250.0), Dalbergia sissoo
(1888 11.9 cm), Alus mepalensiz (177.0
cm), Moris alba (135.6+16.2 cm) and
Bauhinia retwsa £120.3%10.0 cm), with over
60% survival are promising species for
wasteland plantation in the degraded mid-
hills of western Himalaya. The stakeholder
community also derived fodder grass from
these sires. In Dobh-Srikot siee (10 ha area;
Fig. 50) green fodder production in 2003 was
recorded 100 Q. Next year about 300 Q
fodder grass was harvested, At Katarmal site
150 ©Q green fodder in 2004 and 46 O (dey
wt) in 2005 was harvested by the
stakchalder community, thus saved 232
women labour days. One another
community wasteland (H™ 2 ha) at Katarmal
village taken up for restoration by planting
over 2000 saplings of 25 MPTs. In the 3
rainwarter harvesting polythene lined tanks
about 7,500 L of rainwater - runoff was
harvested and used for irrigation of planis

69




Fig. 30, Luxuriant growth of 4. stipulate at Dobh-
Srikot village {Pauri-Garhwal)

during summer. The mean survival of plants
at this was recorded 64% and mean height
103 em after two vears. This approach of
wasteland restoration was spread among the
community members through on-site
trainings and teaching,

C. Dissemination

Development of Data Base on Himalayan
IKS

The rural Himalaya is facing socio-economic
transformation due to outmigration of male
members t0 urban areas, switches towards
cultivation of cash crops, and change in
traditional food habits, As a result the perpetuity
transfer of area specific IKS has suffered.
Understanding the importance of such
knowledpge in present context and for the
posterity, the TKS digital library of the institute
attempts oo docament such cases with complete
details,

« In the library, so far 536 information sets
on lK pertaining to 329 medicinal plants,
24 socio-cultural practices, 6 religious cults,
38 — traditional NEM practices, and 119
sets of IKS related references have
been compiled (Table 21), This information
was also regularly updated during the
year,

Table 21. Digitized data in digital library

Types of entries H‘umher of éntries
Medicinal plants i
[ Cultural & social 2
Religions 6
‘Traditional practices in NRM s
IKS related references Jl'i}-
| Total entries 556
Library Facility of the Institute

The Central Library in the Institure was stared
in the year 1989, The library now containg a total
of 13,648 books and 125 (77 foreign and 47
Indian) research journals. The objective is to
caret the need of researchers of the Institute as
well as outsiders working on various aspects of
the Himalayan mountain environment and
development. Article Alert, Current Awarcness
Services, Selective Dissemination of Information,
Referencing, Indexing, Abstracting, Reprographic
and Bibliographic services arc provided by the
library. The website address of the library <hep:/
#gbpihed. nic.in/librarvhtm>. Institore in-house
publications, namely Hima-Parvavaran- a biannual
newsletter and Institute Annual Report /
Memaorial lectures /Folders / Manuals, ete. ane
distributed through library to about 1500
individuals/organizations across the country.

ENVIS Centre on Himalavan Ecology in the
Institute

The Environmental Information System
(ENVIS) Centre on Himalayan ecology was set
up in the [nstitute in 1992 as a part of ENVIS
network in India of the MoEF; which is the nodal
agency in the country to collate all the
information from all the centres to provide
national scenarios to the international set up
INFOTEREA Programme of the UMEP. The
ENVIS Centre of the Institute collects, collates,
compiles and builds database related to various
aspects of Himalayan ecology. Through print/
electronic media, the Centre is regularly
disserninating all available mformation, free of



cost, to various stakeholders/users including all
the District Informarion Centres (operating in
the Himalavan states of the country), ENVIS
Centres/Modes and other user agencies/groups.,
This year the centre published ENVIS
Monograph Moo 3 (Resonrce Information Dalabase
of the Himalaya), ENVIS Bulletin (Vol. 14 No, 1-

Dissemination through interactive forums

| AEPLIGATIONOF
AAD OUTFUTS

2} and Volume 1 of the ENVIS Newsletter on
Himalayan ecalogy, ENVIS Bulletin, Vol 14 (1)
was made online for wideruse in the THR through
internet at http://gbpthed nic.in/envis/HTML/
volld 1/voll4d 1. The centre also maintains an
ENVIS website: <http://ghpihed.nic.in/envis/
envig. html=.

Forum/ events

Venue/Date

Target groups

Consultative Brainstorming on
Vision Document

GEPIHED, Himacha! Unst. Kullu
(11 September 20063 and Ministry

of Environment & Forests, New Dethi
(31 Cctober 2006 & 5 January 2007)

Members of GB and
BAC, Institute scientists

“Drata Generation, Pricritization
and Conservation of Matural
Resources including Bedicinal
Plants of the Indian Himalaya"

Mohal-Kolla {June 6-10, 2006)

Biodiversity awareness campaign GBPIHED, Kosi-Almora Teachersand School
{(Wild Life Weck) {October 1-3, 2006} children

Training workshop on conservation GEBEPFIHED, Kosi-Almora (May 22-24  Teachers and Schoo!
Eduwecation & December 4-10, 2006) children
Environmental swarencss and GBPIHED, Panpgthang (Sikkimi) Women, MNGOs,
technology cxposure {June 5, 2006} Farmers, eic:
Training programme on the GBEPTHED, Himachal Linit, Ladakh Society for

Traditional Medicines
and Research 3cholars
of the Instiute

State level Workshop on GEPIHED, Himachal Unit, Seate Government
“Ré O collaboration and Mohal-Fullu (Seprember 29, (Jraanizations,
dissemination of information 2006) stakeholders of the
packagrs Himachal Pradesh™
Exposure Visits for environmenial GBPIHED, Himachal UTnit, Students and

awareness and resource Kulln (March 26, September 26, Teachers

conservation and sustainable Octaber 11, 13, 17, November 11,

utilization December 27, 20063

Interactive Meeting, 'Identifying GBPIHED, Siklom Unit, Different Govt,

B&D Prorites and Developing Pangthang (In collaboration organizations of
Callaborative Approaches with FEWMD, Govt, of Sikkim

amongst Allied Departments n Siklim (March 7, 2006)

Sikkamn-Biodiversity and

environmental conservation and

forest management'

Awareness Camp on GBPTHED, Himachal Unit, Govt, officials, Panchyat
Biodiversity Act 2002 Mohal-Kulle (March 26, 2007) Members, Members of

Zila Panshad, Block
Srmuti, Mahila Mandals
arnd NGOs

Contd....
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Forum/ events

Venue/Date

Target groups

Exposure on Biodiversity
and other echnologies

GBPTHED, Sikkim Uait,
Fangthang (August 3, 8, 20063

Students and Teacher

Esxposure visit of ‘Farmers and
villagers for Technology and MNurseries'
and inaugueation of ‘Experimenial
Medicinal Plants Mursery”

GBPIHED: Sikkim Unit,
Pangrhang (September 10, 2006)

Rural people

Training to farmers, *Capactty
Building for Adoption of Technology '
{incleding medicinal plants cultivarion
and nursery fechnology)

GBPIHED, Sikkim Unit,
Pangthang (Tanuary 16-17
& September 26-27, 2006)

Farmer's Clubs,
NGOs and NCUT

Training Programme on Nursery Chulapatn Yillage Champawat NGOs, Line Agencies,
Development, Plantation Techniques (March 20-22, 2007) Farmer and Local
and Matural Resource Conservation People
and Management
World Environment Dhay GEPIHED, Kosi-Almora Srudents
(June 5, 2006)
Raj Bhasha Karvashala GBPIHED, Kosi-Almora Instrtute staff
(June 30, 2006)
Trainning course on Bamboo Loharkhet Village Bageshwar, Bamboo and Ringal
Craft Development Uttarakhand {August 5-20, Entreprencurs of
2006) Lttarakhand
“Training-cum-Workshop on GBPIHED Siklam Unit, State nodal officers for
Diisaster Management™ Pangthang (Sikkim) dizaster management
(in colisbaration with Land (December 14, 2006) and other officials
Revenue and Disaster related to the subject
Management Departrment,
Government of Sikkim

Interactive workshop on

GEPTHED, NE Unir Franagar

Identified participants

‘Shifting Agriculture: Tasties [September 10, 2008) representing the State

amd Orptions’ and Central Government
Institutions, University
faculty and athers

Brainstorming on Increasing GBPIHED, Eosi-Almora Representatives of

Outreach meeting (September 10, 2006) Giovt, line departments,
R&D Institutions,

zcademicians, NGOs,
decizsion makers and the
key farmers

A Smate-Level Workshop on
“R&D Collaborations and
Dissernination of Information
Packages to Different
Stakeholders of Himachal
Pradesh™

GBFTHED, Himachal Unit,
Kullu {August 11, 2006)
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Himachal Pradesh State
Council for Seience,
Technology and Enveron-
ment, participants from
State and Central
Government Depart-
ments and NABARD
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landraces of rice from Kurnaun Himalaya, fud,
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events and associated natural hazards in
Alaknanda valley, Indian Himalavan region.
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Joshi, $.C. 2006, Photosynthetic response of
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Kuniyal, J.C., P5.F. Rao, Ci.A. Momin, BT Safai,
5. Tiwari & K, Ali, 2007. Trace gases behaviour
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357370,

Saxena, K.G. R.K. Maikhuri & E.5. Rao, 2006,
Changes in agricultural biodiversity:
implications for sustainable velihoods in the
Himalaya. In: mall-Scale Livelthoods and
Nugra! Resource Management in Marginal Areas
af Momsoon Asia. (eds., K05, Saxena, L. Liang,
. Kono & 5 Mivata), Bishen Singh Mahendra
Pal Singh Publ,, Dehradun, 21 - 35,

Shimrah, T.. K. Singh, B.K. Maikhuri, K.5. Rao
& K.G,. Saxena, 2006. Shifting agriculture in
Cenrral and Eastern Himalayas: A landscape
ecolopy perspective. In: Shifttng Agefeadinre and
Sustainable Developirent of North-Lastern India:
Tradition in Transifion. {eds,, PS5,
Ramakrishnan, K.G. Saxena & K5 Rao),
Oxford & IBH Publ., New Delhi, 373-397,

Singh, K.L. & R.C. Sundriyal, 2006, Invalving [oeal
communities in forest management in West
Kameng districe, Arunchal Pradesh. In: Skifiing
Agricultire and Fustaimalle Developement of North-
ensrern Tndia: Traditior in Transition (eds., PS.
Ramakrishnan, K.(5, Saxena & K. 5. Rao),
UNESCO and MAB Series. Oxford &IBH
Publ:cation, New Delhi, 343-354.

(IIT) Authored/Edited Books/Booklets/
Bulletins/ Monographs

Aprawal, DK, 2006, Bio-engincering Measures for
Hill Slope Stebhilization- Concepts, Practices,
Application and Performance Evaluation.
GBPIHED Publication.

Bisht, Deepa, 2006, Samanwit Matsva Palan:
Parvatiya Shhetron Hetu Rojgar Parak
Vavwasay, (Training Manual in Hindi, 20063,
GEPIHED Publication.

Dhar, U., R.5. Rawal & K. 5 Gaira, 2006, U-
PROBE (Participation of youth in real tme/
field observations to benefit the education in state
of Untaranchal) GBPTHEDD Newsicter 2; 16,




Joshi, V., A.K. Sharma, A.K. Singh, H.K, Badola
& B.K. Singh. 2006 Action Plan for Disaster
Mitigation, Prevention and Preparedness-
Building a Safer and Prosperous Sikkim,
GBPIHED Publication, 44 p.

Maikhuord, B.K, 2006, Developing Eco-tourism in
Nanda Devi Biosphere Reserve (World Heritage
Site): Strategies and Action Flan (Brochure in
English), GBPIHED Publication.

Mandy, 5.N., PP Dhyani & P.K. Samal, 2006,
Informarion Database of the Indian Himalava,
ENVIS Monograph Na, 3, GBFIHED, Kosi-
Katarmal, Almora, Uttaranchal, pp. 1-95,

Pandey, A., P. Trivedi, S. Singh & B, Kumar, 2007,
Micrabial Inoculants for Improving Plant
Performance in Mountains, p. 14,

2. POPULAR ARTICLES

Agnihotr, R. K., N._Bag, %, K Nandi, & A, Kiimar,
2006. Bamboo: Meed for mass propagation and
planiation in Uttaranchal. Hima Faryavaran
18(2): 13-15.

Agnihotrd, . K. 2006, Himalayi krishi prabandhan
mein dhan ki paramparik prajativon ka yogdan,
ENVIS Bullesin 14 (1) §1.83,

Agnihotri, R. K. & 5. K. Nandi, 2006. Multiple
node cuttings: an alternate method for clonal
propagation of “maggar” bamboo, ENFIS
Mewsiarer 3; 2.3,

Badola, H.K., K.K. Singh, G, Lepcha, 8. Kumar
& B. Pradhan, 2006, Rare and threatened plant
conservation park in Gangrok-Sikkim. Ein.
Farvrvaran 18(2): 15-16,

Butola, I.5., 5. Pant, & 5.5. Samant, 2007
Diversity, distribution and indigenous uses of
the Hyperfeum species in Indian Himalayan
Region. Etwobotanical Leaflers 1.9,

Doflo, M, 2006. National environmental protection
laws and tribal societies. The Aroachal Times
17(150) 2.

Dollo, M. 2007. Traditional farmers groups
supporting sustainable farming. [EIS.4
Mugazine. 2301y 22.24.

MECELLANEOUS

Popsiar Aticles

Dollo, M., PK. Samal, & K. Kumar, 2006,
Traditional ecological knowledge in
sustainable agricultural practices of the
Apatanis in Arunachal Pradesh, Hima-
Parpavaran 18(2):18-2(.

Ghosh, P. 2006, Flame vines: potential plant for
landscaping and apiculture in the hills. M.
FParvavaran 18 {1): 15 -16.

Ghosh, P., A. Anthwal, & K. Kumar. 2006,
Rehabilitation of degraded land through hio-
energy block plantation for uplifiment of rural
economy in Dobh-Srikot watershed, Hima-
FParyavaran 18(2):17-18.

Joshi 8., Dumka B, & K. Kumar, 2006, Cuarernary
plant fossil from precambrian rocks of the lesser
Himalaya. Hima-Farvavaran 18 (1) 10-11,

Joshi 8., Dumka B. & K. Komar, 2006, Erozion
problem in lesser Himalaya: A case study in
Chiathi, Kumaun Himalava, ENFIF Bulierin 3
4-5,

Joshi, 5. & M. C. Pant, 2007. Information
technology — A ool for forecasti ng, simulation
and knowledge dissemination, Mofe Expressinng,
GBPIHED Researchers Newsletter 1:9-10,

Kimothi, MM, & V., Joshi, 2006. High resolution
IRS data For disaster monitoring and fts
manigement in Himalayan mountaing, f5¢
Newsletter 12 (3.4): 71-78,

Maikhuri, R.K. & V.5, Negi, 2007. Paryavaran
Sanrakshan Evam Saras Vikas Hemn
Sahabhagita Evim Jan Sahayog, Apargpiza 1:
33-35.

Maikhuri, R.K., V.8, Megi & L.S. Rawat, 2007,
Global Warming Par Vishesh Rapat. Aparafita
3: 1817,

Maikhuri, R.K., V.5, Negi & L.S, Rawat, 2007,
Nanda Devi Biosphere Reserve Mein
Ecotourism Ko Protsahan Hetu Rananit Evam
Nivojan. dparaiiea 2; 22-25.

Miral, M.5. & K. Kumar, 2006, Jalyau Parivertan
Ke Sanket: Uttarkhand Ke Simere Himalaves
Glacier. Him Ustarayss, Mew Delbi, 31.33.
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Mandi, 5.K., 5.C.R. Vishvakarma & U. Dhar,
2006, Intellectual property rights: Himalayan
context, Curr S QI4)413,

Mautival, 5., A. Nautival, K.5. Rao & R.K.
Maikhuri, 2006. Madhy Himalay Ke
Paramparik Krishi Tantra Mein Adhunic
Fasalon Ka Krishikaran: Ek Vaigyanik
Adhyyan. ENVIS Bullctin: Himalayan Ecology
142 B5-87.

Negi, G.C.5. & D.K. Agrawal, 2006. Measur-
ing and valving ecosystéem services:
Himalayan mountain context. Curr 5ei. 91 (5):
573-575,

Pandey, A., B Trivedi, B. Kumar, B. Chaurasia &
LMS Palni, 2006. Soil Miceohial diversity from
the Himalaya: Need for documentation and
conservation. N84 Seientific Bulletin No. 3,
Mational Biodiversity Authority, Chennai,
Tamil Madu, India. &4,

Pant, 5., I.5. Butola & A. Singh, 2007. Traditional
food and beverages of Kullu valley, Himachal
Pradesh. MoRe FExpressions, GBPIHED
Researchers Newslemer 1: 14-15.

Pant, M. & K. Kumar, 2006. Landslides:
Introduction and meteorological effects. L&
PROBE Newsterrer, GBPIHED, Kosi-Katarmal
Almora, 2 p.

Fande, G., G.C.5. Negi, P.I} Pant & C.5. Chauhan,
2006, Rock art in Uttaranchal: Some socio-

cultural, geological and ccological aspects.
Hima-Paryavaran 18 (23 1013,

Sen, P 2007, Indian Noni (Morfeds citifolia L.):
The wonder plant. Ecko of Ammachal £8; 8.

Purchit, V.K., Prakash C. Phondani & R.E.
Maikhuri, 2006. Propagation of Ginkeo Biloba
Linn: Living fossil tree, Hima Parwnsaee 18 (1)
13

Rawat, Y.5., 5.5. Oinam, 5.5. & 5.C.H.
Vishvakarma, 2006. Willow (Salix fugilis L)
a multipurpose free species ender cold desert
agroforestry system. northwestern Himalaya,
India. Him-Peryavaran 17 (2% 1012,

Singh, K.K., A P Krishna, L.K. Rai & Y.K Rai,
2006, Farm based appropriate technolegies for
capacity building of mountain farmers and
roral women: Case study from Sikkim
Himalaya. Mo Tech, Agenda- Stoins, Gaps and
FPossibilizies. Science and Society Division, DST,
Government of India. 100-115.

Sinha, 5.K. & Samant, 5.5., 2006. Climate change
in the higher Himalaya-A case study in Lahaul
valley, ENVIS Newsletter 3: 34

Singh, V.K. 2006. Santulit Paryavaran Ke Liye
Jaiwik Kheti (Hindi). Hime-Parpavaron 18 (1)1
16-18.

Sundriyal, Manju, 2007, Training on bamboo and
ringal far women entrepreneurs of Uttaranchal,
MuoRe Evressions Mewsletter, Vol 127,

Participation of Institute Faculty / Project Staff in Different Events

Events Units Total
HQ NE  Sikkim Garhwal HP
Mational
& Symposia/Conference/ 34 21 14 14 21 104
Workshops
* Training courses 11 01 06 03 g 30
s Meeting i5 0z 17 03 28 63
« Participation as 17 02 7 03 28 67
TESOUTCE PErsomn
International 0g o0 01 3 02 15
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ACCOUNTS

Singh K. V. Gupta & Co.

Chartered Accountants

07438, Ansari Raod, Darya Ganj

Mew Delhi-1 100 002

Tel: 01 1-23275713, 13260728

Branch Office: Mall Road, Almorn-263 601
Tel: 05%62-233170, 233270

To

Members,

Govind Ballabh Pant Himalava
Parvavaran Evam Vikas Sansthan
Mew Dethi.

We have audited the attached Balance Sheet of G.B. Pant Institute of Himalayan Environment &
Development { A Institute of Govind Ballabh Pant Himalava Paryvavaran Evam Vikas Sansthan)
as at 317 March 2007, the Income & Expenditure Account and the Feceipt & Payment Account for
the year ended on that date annexed thereto. These financial statements are responsibility of the
Institute's management. Our responsibility 15 to express an opinion on these financial  statements
bazed on our audit.

We conducted our avudit in accordance with auditing standards generally accepted in India. Those
standards require that we plan and perform the audit to obtain reasonable assurance about whether
the financial statements are free of matenal misstatement. An aodit includes examining, on a test
basis, evidence supporting the amounts and disclosures in financial statements. An audit also includes
assessing the accounting principles used and significant estimates made by management, as well as
evaluating the overall financial statement presentation. We believe that our audit provides a
reasonable basis for our opinion.

We report 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 opimion proper books of accounts as required by law have been kept by the Institute so far
as appears from our examination of these books maintained at Head Office at Katarmal, Almora.
Expenszes at units have been verified from the vouchers received from Units time to time,

1. The Balance Sheet, Income & Expenditure Account and RKeceipt & Fayment Account dealt
with by this report are in agreement with the books of accounts except difference of
Rs.190125.10.

IV, In our opinion and to the best of our information and according to explanations given 1o us, the
sald accounts read together with the notes and Significant Accounting Policies thereon give the
information in the manner $o required and give a true and fair view in conformity with the
agcounting prncipals generally accepted in India subject to that

1) Institute has not deducted tax on varnows payments covered under the provision of TDS,

2) Non provisions of sales tax hability for wrong issue of “[}" form against purchases.

Comtd......

~




m Annual Repart 2006-07

3) Mon provisions of Bability towards income tax of Bs. 48 43, 744.00 for AY 2004.05. The
Institute has filed appeal against above demand which are pending with the Appellate
Authorities.

4) Mon adjustment of outstanding entries in bank reconciliation statement since long time.

3} Men provision of liability for not gening registration with Provident Fund Department &
not following the rules laid down under EPF Act.

6) Subscription paid in earlier years up to 31.03.2006 under the ENVIS Centre require
capitalization,

7} Imstitute 15 not having any Internal Aundit Systern at present which in our opinion it sheuld
have keeping in view its size and nature of activities,

B) Institutional Charges (Income) are shown after reducing expenses towards salary of tempaorary
staff and other miscellaneous expenscs,

9) There is a difference in books of Rs. 190125, 10 lying under current assets, Efforts should be
miade to locate the difference in next year.

1) 5Ne. PARTICULARS AMOUNT (IN R5) NATURE
1 Salary & Wages under Various Projects 159254.00 Expenses
Z. Advertisement Expenses 24691.00 Expenses

1) Non - Provision of liability under Service Tax Act (Finance Act 1994) for late deposit &
short deposit of tax & late Rlling of retum.

12) Non- provision for write off of advances/ deposits outstanding since long in which recovery
is doubtful.

13) Grant released under LERP project are treated as wrilized on payment of grant irrespective
of actual expenditure incurred by grantee organization during the vear. Refund of unutilized
grant i’ any, is credited under the said project on acrual receipt basis,

i)~ In the case of balance sheer, of the state of affairs of the Institute as ar 31* March,
2007.

i) In case of Income & Expenditare Accounts of the excess of income over expenditure
of the Institute for the year ended on that date.

iif) In the case of the Receipt & Payment Account, of the receipts & payments of the
Institute on that date.

For SINGH K.V. GUPTA & CO.
CHARTERED ACCOUNTANTS

Sd/-

CA. RAKESH K. AGARWAL SEAL
(FARTNER)
M. NO, 85908

DATEID: 08-08-2007
PLACE: ALMORA

&0



Singh K.V. Gupta & Co.
Chartered Accountanis

07738, Angari Raod, Darya Ganj
New Delhi-[10 Qo2

Tel: 011-23275713, 23260728

Branch Office: Mall Road, Almora-263 601

Tel: 05962-233170, 2133270

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
KATARMAL, KOSI ( ALMORA ) Uttarakhand

BALANCE SHEET AS ON 31ST MARCH 2007

SCHEDULE

PARTICULARS CURRENT PREVIOUS

e S A——— S m M
CORPUS / CAPITAL FUND 1 ITR4IRTE 66 Z46TER2S 59 |
RESERVE AMD SURPLUS 2 IBI62RIN0.51 35444252197 |
EARMARKED / ENDOWMENT FUMDS 3 BISHTED AR TES0009, 38
SECURED LOANS & BORROWINGS 4 i 20
UNSECURED LOANS & BORROWINGS ] 0 0,00
DEFERRED CREDIT LIABILITIES & o .00
CURRENT LIABILITIES AND PROVISIONS 7 Z2T00255. 86 34007932 25
TOTAL 4324303 14.51 AZOTREZES. 19 |
ASSETS

| FIXED ASSETS 8 IB1A1608Y,53 I5567R760.97
MVEST, FROM EARMARKED/ENDOWMENT FUND 9 B256750.45 TEI0009. 38
INVEST. OTHERS 10 ] 00
CURRENT ASSETS , LOANS, ADVANCES ETC 11 H2557444 50 5744851584

| MISCELLANEOUS EXPENDITURE

|_TDTAL 43243031451 42078628919
SIGMIFICANT ACCOUNTING POLICIES 4
CONTINGENT LIABILITIES & NOTES ON ACCOUNTS 5

AUDITOR'S REPORT

As per gur separate report of even date annexed,
FOR: SINGHK VGUPTA & CO.
CHARTERED ACCOUNTANTS

G-

(CA. Hakesh K. Aggarwal)
PARTNER

M No. Q55208

DATED : 08-08-2007
FLACE : ALMORA

SEAL

S -
(DR UPPEANDRA DHAR)
DIRECTOR

Sds-
(Dr. 5.C.R. Vishvakarma)
D.D.O

5d/-
(K E. Pandc)
Finance Officer
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G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

Singh K. V. Gupta & Co.
Chartered Accountants

07/38, Ansan Raod, Darya Gang
Mew Dethi-110 002
Tel: 011-23275713, 23260728

Branch Oiffice: Mall Foad, Almora-263 801
Tel: (5962-2331 70, 233270

KATARMAL, KOSI ( ALMORA ) Uttarakhand
INCOME & EXPENDITURE A/C FOR THE YEAR ENDED 31ST MARCH 2007

PARTICULARS SCHEDULE CLURREMT PREVIOUS
YEAR ' YEAR
| INCOME
| Income from Sales/Services 12 FLRG0.00 24985,
Grantsd Suhsidiesnet off exp) i3 T2179450.19 BAE62681.48
Fees/ Subscriptions I4 .00 .00
Income 1t from Fixed Assets fund 14553151 46 14934239, 14
(oo the exvent of depreciation & WY of asset sld) 0,00
Income from Rowaliy Income from Ins. Publication etc, 1§ .00 Loga.on |
Interese Earmed 7 1771720.07 579088238
Orbrer Income (}] L325473,00 F12T04.23
Inercase {decrexse) In sock of Findshed goods and 19 [eRILA] ban
work in progress)
TOTAL {A) E9BTTO54.72 T08B26492.21
EXPENDITURE
Establishmsent Expenses:  a) Instiouce 20 1940235 (K} 2219272400
b Projects B34B4865. 00 T44Ta02.q0 |
) BC (Projects) TOA09, (4 20A5TRT .00
Adminstrative Expenses © a) Iastinute b1 | 21560306, 25 I65FI065, 58
b Prajects (As per Annexure] 233549200 1131795408
) FC (Projects){As per Anmexune) 46T 00 184448600
| Expenditume on Grants, Subsidies ete = 736422096 FLA505%.4
| Inberest .00 0.0
| Depreciation {Met Total 2t the yearend-as per Sch. B) 14531151 46 14906118.%
I TOTAT (B E6T10600 .65 POTABEND.42
{ Balance being excess of Income over Expenditure (A - B) 3187033.07 F037E91 .73
| Transler 1o special Reserve oo .0
Trarsfer to/ from General Reserve oo U]
. BAL.BEING SURFLUS TRETO CORPUS/CAFITAL FUND 3167053.07 HSTER]1.TY

SIGHIFICANT ACCOUNTING POLICIES

CONTINGENT LIABILITIES AND NOTES ON ACCOUNTS

AUDITOR'S REFORT

Az per our separate report of even date annexed.
FOR: SINGH K V GUPTA & CO.

CHARTERED ACCOUNTANTS

-
{CA. Hakesh K. Apgarwal)
FARTNER
M Mo, DE5908

DATED : 06-0E-2007
PLACE : ALMORA

nE

Bds-

{DR.UFPEANDEA DHAR)
DIRECTOR

Sds-

(Dr. 8.C R, Vishvakarma)
Do

Sl -

{K_K. Pande)
Finance Officer
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Singh K. V. Gupta & Co.
Chanered Accountants

07/38, Ansari Raod, Darya Gang

Mew Delh-110 0032

Tel: 011-23275713, 23260728

Branch Office: Mall Road, Almora-263 01
Tel: 05962-2331 70, 233270

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
KATARMAL, KOSI (ALMORA) Uttarakhand

ANNEXURE FORMING PART OF BALANCE SHEET AS ON 31 MARCH 2007

OTHER LIABILITIES

ANNEXURE"E"

PARTICULARS CURKENT YEAR
Electriciry payable 113169060
Salary Payable 10750724
GELI Payable SRE1.90
Security deposit 1251900
EMD 159964117
EMD DST GCSN 1500-00
EMD LD 20850:00
EMD MAF DASD 3150000
Service tax payable 0.00
Expenses payable (PCIL) 0,00
Expenses payable (Contingency LDA) 0.00
Incorme tax payable SHS00.00
Caution Money A3825.00
DeklS Ban FO[ adc) 1900 00
Security (F.C. ale) 450,00
Cautien Money (F.C) 17340.00
Security Services payable HrT541.00
Audit Fee payable 30337.00
Insatutional charges payalle 21050.00
Gratuity Payablo{Dir H C Rekhard) 43598.00
EMD (Biotech-X1IT) Project 2887300
Telephone J9ETe.00
[ Mukesh Joshi (Biotech-XII) 0.00
Salary payable(FC a/c) 0.00
Dr. G5 Satyal (DST-EE-II GPS) 36,00
Sh.RK. Dumbka (DST-KK-II GPS) 17500
HESCO Drebradun 11,00
Wages payablef LDA) 1758400
Field Rent (LDA) 4000053
B5LIC Payable IHe7.00
C.PF. Payable Tak0GE. 0
WTL Bank Loan 240
Revenoe Stamp 47.00
Wages payabiel Insi) 4726800
POL Payable{ FC} 1707.00

357959331
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Singh K.V. Gupta & Co.
Charrered Accountants

07438, Ansan Baod, Darva Ganj

MWew Deihe-110 002

Tel: 011-23275713, 23260728

Branch Office: Mall Road, Almosa-263 601
Tel: N5962-233 17, 233270

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
1 KATARMAL, KOSI (ALMORA) Uttarakhand

ANNEXURE FORMING PART OF BALANCE SHEET AS ON 31ST MARCH 2007

AMNEXURE™C"
CURRENT ASSETS
FDR'S & L/C MARGIN MONEY
| PARTICULARS CURRENT YR.
General Fund FDR'S 13602921 .00
Interest accrued on General fund 155339800
[nscitute TA9SIT.00
[nterest acorued om LO Masain money 8381.00
Bintech X1 Project 577.00
153594994.00
ANMEXURE" D"
CURRENT ASSETS
BANEK BALAMNCES [SAVINGS ASC)
i PARTICULARS CURRENT YR.
5.B.0 Almora ASC Mo 01170003258 24X31646.11
5.B.I Tendong Adc Mo, 00000k 16l S
5B Kullu Ase Mo, 08 LO0O78038 53321782
5.B.1 Itanagar A e 01100050337 21506482
- 5.B.1 Srinagar Ade Ma, 01 0030453 1080630.53
S BIAlmora Adc Mo gl 170003257 (F.C) J01801.36
2710096823
ANMNEXURE"EI"
DUE FROM STAFF
PARTICULARS CURRENT YR.
D Subrat Sharma (TTA) e
Rec GU Staff 0.0
Rec ME Sqaff 21404.73
Recow Sikkim Uit Stail (999382
; Dir. Varun Joshi (TTA} 500000
- Eh. B.A Mchra TN, M)
1 %h, Somai Kang Jeshi T0000.00
Ms. Sneh Joshi 00,00
l 15711091
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G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

KATARMAL, KOSI (ALMORA) Uttarakhand

ANNEXURE FORMING PART OF BALANCE SHEET AS ON 315T MARCH 2007

DUE FROM OTHERS

PARTICULARS

MRSA Hyderabad (ISRO GBP)
MSs OTT Messchate

NICST MNew Dielh:

CAPART Morth East

Security Deposit CET Sikkim

M/ sEmployment MNews

Post Master GPO Admora

Sigma Aldrch Chemicals

NESA Hyderabad ([SROD GBF)

R K Nanads & Sons

Siltap Chemicals Lid Biotech-1H
MRSA Hyderabad(DST KE i)

M/z Bio-Rad Laboratories, Ausealiz
NIC Delhi

CCLE NEW DELHI

M5 Hind Motors, Dehradun

EMD {DET ¥5) M, Nadeem
Security Deposit NE Unit

IMSA New Delhi

M5 Elementar Anzlysis Sve. Germany
MYS Varian BV Nethertand

Ady. Against land lease to Stare Govt (0 Unit)
Fost Master Sikkim Cangtok

ANNEXURE"E2"

CURRENT YR.

350000.00
o0
35106.00
0.00
11000
4828700
2060100
10590,00
2230000
2851700
408 00
T400,00
000
BT14T.00
TORGE.00
192100
420000
175000
10400,00
19414300
LeS308.00
21500
2154.00
J585537.00

SEAL
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INSTITUTE SUPPORTING STAFF

HEAD QUARTERS

| KK Jashi Administrative Officer
Neena Kapoor Finance Officer (Upto Nov. 26, 2006) |
K.K. Pande Account Officer |
Surya Kant Office Superintendent (A)
| & Higgins Estate Manager
| M. Anand Library Assistant [
| Sarita Bagadwal Stenographer
| Jagdish Kumar Stenographer ‘
i L.M.5 MNem Uurnc.
| Mamta Higgins unC,
| Heera Singh UD.C.
| K.E. Pant D,
| Hema Pandey LG
| 5.K. Gurani L.IC.
Surgj Lal 0 1
Jagdish Singh Bisht I 2 el
R.C. Bhan Driver
Chandra Lal Diriver
K.M. Pathak H.E./ Art.
Pan Singh Peon
G.D. Kandpal Peon/ Mali
Mathu Ham Peons/Mali
Ganga Joshi Peon
Kashi Ram, Chaukidar/Mali
STKKIM UNIT
EK. Das L.D.C.
Sabita Krishna 118 0
Musafir Rai Peon
Shyambir Peon
Jagnnath Dhakal Field Assistant
BE. Tamang Peon
| GARHWAL UNIT
D.P. Kumen LBC
M.P. Nautiyal Driver
JM.5. Rawat Diriver
R.C. Namwal Field Assistant
R.P Sat Peon
HIMACHAL UNIT
3.F Maikhuri Office Supenntendent
Daulat Ram _ Peon ) .
B
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HEAD QUARTERS
U Dhar

L.M.5 Palni*

PP Dhyani

Kireer Kumar

Amita Pandey

B.F. Kothyari

DK, Agrawal

D5 Rawar

F.C. Sundrival

5 K. Nandi

S.C.R. Vishvakarma
G.C.5 Megi

R.C Prasad

B.5 Rawal

1.1 Bhatt

Subrat Sharma
Rakesh Kumar Singh
B.S. Majila

Ranjan Joshi

E.G. &ingh

HIMACHAL UNIT
5.5 Samant

5.C Joshi

T.C. Kuniyal

SIKKIM UNIT
H K. Badaola

K K. Singh
Varon Joshi

L.E. Rai

Y. Rai

GARHWAL UNIT
BLE. Maikurei

MAL Faroogques
Paromita Ghosh

NORTH-EAST UNIT

K. Samal
Gopi G.V.
S Arva T

S — .

INSTITUTE FACULTY

Director
Scientist-E
Scientist-E
Scientist-E
Soientist-1?
Scientist-D
Scientist-0
Seientist-D
Scientist-I
Scientist-D
Scientis-I
Scientist-C
Scientist-C
Serentist-C
Scientist-B
Scientist-B
Sciennist-B
Technician-B
Technician-B
Technician-B

Scientist-D & Incharge
Sceentist-L
Scientist-B

Scientist-C & Incharge
Sedentist-C
Scientist-B
Technician-B
Technician-B

Scientist-D & Incharge
Scientist-C
Scientist-B

Scientist-1) & Incharge
Scientist-B
Scientist-A

Flant Taxonomy; Conservation Binlogy

Plant Physiology: Biochemastry; Biotechnology
Plant Phvsiology; Restoration Ecology
Environmental Engineering: Hydrology
Microbiology

Plant Pathology, Restaration Ecology

Soil & Water Conservation Eng; Impact Assessment
Settlement Geopraphy; Rumal Ecosystems
Plant Ecology; Rural Ecosystems

Plant Phy=iology; Biechemistry

Plant Ecology; Rural Ecosystems

Forest Ecology; Watershed Management, ELA
Informartion System

High Altitude Ecology; Conservation Brology
Flant Fhivsiology, Fhvtochemistry
Agroecology, Remote Sensing/GLS
Information Technology

Farest Ecology; Restoration Ecology

Matural Resource Management; Econametrics
Applied Arts; Photography, Social Seience

Plant Taxonomy; Conservarion Biology
Plant Physinlogy; Stress Physiology
Development Geography, Waste Management

Morphoanatomy; Conservanon Biology
Plant Physiolopy: Stress Phivsiology
Environmental Geology

Plant Taxonomy

Rural Ecosystems

Flant Ecology; Rural Ecosystems
Soaila Science; Indigenous Knowledge Systemns |
Plant/Soil Science

Social Science; Anthropalogy
Wildlife Biology
High Altitude Ecology




HIMACHAL UNIT
Mohal, Kullu

Ph: 01902 225329
Fax: 01002-226347

GARHWAL UNIT
Upper Bhakrivana,
Srinagar, Garhwal
Ph: 01346-252603
Fax: 01346-251169

HEAD QUARTERS
Kosi-Katarmal, Almora
Fh: 05962-241041 /2410157241154
Fax: 05%62-241150/241014

Pangthang, Sikkim
Ph: 03592-237328
Fax: 03592-237415

MORTH EAST UNIT
Vivek Vihar, Itanagar
Ph: 0360-2211773

Fax: 0360-2211773




