; G.B. Pant Institute of Himalayan Environment & Development
" <= A tAn Autonomeus Insfitute of Ministry of Environmentt and Ferests, Govt. of Indial
- . Kosi-Katarmal, Almorg 263 843, Uttaranchal, India

|
|
|




Ty members.of Pafament nominaed
by i Gosvesmmenl of Inda

Miregler-in-charges Govemmenl of |
Jammi & Kashmir, Skidm, Hirrschal
Pradach, Uzranchal, Anarachal
Pradesh, West Bengal, Assam, Miznrim
'P@mu.mmw-ﬂ
npura.

T MLA from the State o Utamnchs
nomiated by the Govemmant of irdia

Five non-official members
Mominated by the Governmant of
Imdla

Vice Chancelor
Meorin-Eastizm Hil Unvareiy
NEHU Campus
Shillang-T13 022, Meghalaya

Vice Chancelior
Kumaan Liniverety, Mainis-263 001

Caplain M.5. Ko, Padea Bhughan,
[N, [Rat). AVEM, FRGS

Charmean

The Himalayan Envronmenial Trust
The Legend inn. E-4, East ol Kailaah
Hew Dehi-110065

" Prof GMA. Raeo, FRS

ane
Chermistry and Pysis of Meticals Uit
dmwharial Nohn Garwrs for Acvanced

Bentiic Research

dakkar, PO, Bargalons-560 054
Sunil Panl

j arud Member

T Gawing Baitebk Panl Memaria

“Bodaty
20, LBk, Certral Secretarial
Hew Cebi-110 011

A representative of the Indkan
Institite of Forast Management

ot Gaw. o I

Chiel Secrefary, Govemment of
Utararechal

Dientdnr Gereral indian Coundl of
Frresing Researh and Education,
Dehra Cun

Direscdor Geeral of Fonists
Dvrector, Batanical Survey of inca

Chaimean, indlan Coundl of Socisl
Sclence Resssrch

Director, Wikdife Insttuls of Indis,
Dehra Dun

Member Sacratary

Direor

G.B. Pant Insdtute of Himaayan
Ervdronment and Developmenl
Kosi-Katarmal, Almora-263 B43,
\Haranchal

GOVERNING BODY
Chairman

SeemtangBpecial Secmbany
Kinklry af Eswimnmant and Forests
Paryavaran Brawan, G0 Comple
Leadi Raad, Hew Dedhi-110 003

Kembers

Chied Secrgtary
Gowemment of Uttaranchal
Dizhradun

Dredtor Goneral (Fomsis)

Bnistry of Enironment and Fomsss
Pargavanin Bhiwan, 0G0 Complax
L Road, Mew Dedhi-110 000

Autditional Secretary & Financal Adviser
Minislry ol Ervifonmen] and Forests
Paryavaran Bhawan, CE0 Comples
Lodi Roed, New Delh-110 003

Addtional Secretary (C5)
Miristry of Environmant and Forests

Paryavaran Brawsn, CG0
Lodi Road, Mew Daki-110 003

Secretary

Dapartment of

Block-, 7-8ih Floce, SGO Complex
Lok Road, Miaw Dethi-110 003

Prof. 4., Moben Bam, FNA
194, SF5, DDA Flats
SP. Mukheries Magar
Mew Dol
O M. Sanjapns
vy al India

[Miniiny of Emirenmant and Forests)
Kotkata

Frol. .8, Trigam, FMA, FNASS
10058, Ircira hlagar
Lucknonw

D, B.G. Praesad

2444 New Patipura Calony
Palna-&00 (12, Binar

Joink Secrelary [ C5-1}
Minstry of Ervironmant and Forests
Paryavaran Bhawan, CGO Gomplex
Lodi Riaad, Mew Delh- 1704003

Member Secratary

[iirecior

G.B. Pant Inzfihie of Himalayan
Errsironmant and Develcpment
Kosi-Hatarmal, Almora-263 643,
Utlaranchal

SCIENTIFIC ADVISORY
COMMITTEE

Chairman
Or. K.F. Smgh, Friase

Varanasi 221 005 UF
Mambers

Dir. Ramesh Chandra

Daputy Director (G}
Anthropoingical Survey of India
Governmenl of India

Pdorth Weest Riegional Canire
15211, Kaulagarh Road,
Derradun-248 001

Er. .5, Gonl

Narmada & Tapi Basn Qrganization
CWE, Secor 10-4

Gadinagar, Guaat-302 (43

DO, P.5, Ahuja

Divechor

Instilule ol Hirmalayan Sloresource
Tes

Palampur 176 061, Himachsal Pradesh

Prafessor Yogendra Singh
Prodezsor Emertus (Hetirad)

16 . Rastway Boerd Officars’ Fis
Charbyagur

ey Diadhi-10 (21

Dr. J.5. Bali
21548 Rajpur Read
Dehradun- 220 000

Professor 25, Aoy
Dy, Direckr, |RSIGIS Agplicssion Aaa)
Matiorsal Remote: Sensing Agarcy,
Esdanagar

Hyderatad-54) 137

oLp wm

wm Resssarich slitule,
Faria Pratsp Marg

Luckrew-226 001, LP.

Dr. R. Raghaverdra Rao
Seierfis! '

Gantal stitse of Medicinal & Ammatc
Plant:

Eich Stason, Alldlasandra

GK VK. Posl Bangakorn-560 065

Members

Shii PP Bhojwed
Dircior ]
Fiorest Resaarch instiute
P Now Fams!
Dehradun-248 108
Dn' M Kaul

M&wmm
Rregfunn! Rissansh Labuoratery (IR
Jammu-180 001

[ABK}

Dv. DK Sigh

Joink Direclor
Botanical Survey of India

(JB-154 101

Dr. &K, Gupta
Asmstan Profssar

-

DepanantfCi Engresi™—"
NE Regional rstins of Science &

Tachraiogy

Bbruli, Banagar-T31 104,
Arurachal Pradesh
Prod. RN, Gohi

Hesad
Departest of Balaty

University of Jam
Jarrered - 180 006

Representative of MoEEF
Member Secretary

{foimines o e Directn: GBPIHED).
Or. PP Dhyan




Annual Report

2005 - 2006

N

G.B. Pant Institute of Himalayan Environment & Development
{An Autonomous Institute of Ministry of Environment & Forests, Govt. af India)

Kosi-Katarmal, Almora 263 643, Uttaranchal, India




m ANMNUAL REPORT 2005-06

CONTENTS

Major Achievements i
Executive Summary I
Introduction 6
Milestone Events &
Research and Development Programmes 9
= Land and Warer Resource Management 11
*  Sustainable Development of Bural Ecosystems 2%
s«  Conservation of Biological Diversity 42
* Ecological Economics and Environmental Impact Analysis i)
= Envirenment Physiology-and Biotechnology 75
= Instmtoenal Nerworking and Human Tnvestment 83
= Indigenous Knowledge Systems BE
R&D Highlights from Regional Units o4
Application of B&D Outputs in Demonstration & Dissemination o0
Dissemination Through Interactive Forums . 117
Miscellancous Items 1IN

Statements of Accounts 128



FOREWORD

The complexity of biophysical and socio-econemic milien of Tndian Himalayan region (ITHR) calls for in-
depth understanding of interdisciplinary issues related ro environment and development,

In order to address such issues, the R&D acrivities, during the reporting period, largely focused on
strengehening and consolidation of datasers on water resources, land restoration, seil fertdlity maintenance,
biodiversity and indigenous knowledge practices:  Also, the [nstitute developed environmental management
plans for selected hydropower projects, ficld demonstration trials on wasteland rehabilitation, warer conservation
and cultivation of medicinal planes. And the ourreach was promaoted through capacity building of 2 range of
stakeholders on. Training of Trainers {ToT) mode at the Rural Technology Complex of the Institute.
Infrastructure in terms of instrumentation and other facilivies were further serengrhened to achieve the desired
restlts,

Initiatives, such as, (i) implementation of village environmenr acricn plan {with Matonal Cader Corps);
(i) conservation education and biodiversity assessment campaign (with Eco-Clubs of Uttarakhandj; {iii)
conservation of Bhimtal lake catchment (with Lake Development Authority, Gove. of Urtarakhandly; and (iv)
training on disaster management {with Govt. of Sikkim) were promoted o turther increase the Instimuce's
demonstration and outreach activities. New methodologies and approaches were refined through organization
of scminars, symposia and workshops ar Instieuge Headguarters and Units. T this direcrion, among others, the
twar brain storming sessions namely, “Ecosystem Services and Ecological Economics: Himalayvan Mountain
Context™ and “Intellecrual Property Righes: Himalavan Context”, organized by the Institute were notable.

The Institure duly recognises the importance of application of research results in the field so that the socictal
needs are addressed.  In this context the Institute, in consultation with stakeholders, reorented the existing
approach of conceprualizing and undertaking R&D activities. As a result of this excrcise, the core priorities
were identified 1o suit stakeholders” needs,  Upscaling of R&TY findings through various mechanisms was also
felt incvirable during the course of introspection.

The RE&TD outcomes of the Institate is gradually finding place in the Government programmes and policies.
The Institute will highly appreciate receiving periodic feedback from the pser agencies and individoals engaged
in adopting the best practices/technologies offered by us. We aim to serve the user groups betrer,

The Members of the Scientific Advisory Committee (SAC), the Gowerning Body (GB) and the G B Pant
Saciety for Himalayan Environment & Development provided suggestions and directions for effective
implementation of Institute programmes. Alsa, various cxperts and representatives of stakeholder groups provided
inputs during reorientation of Institutes’ R&D priorities. The Institute thanks them for continued <O-Operiton

and support.

(Uppeandra Dhar)

Director
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Major Achievements

Rehabilitation of approximately 225 ha community wasteland through application of SWEET, sacred
forest creation and silvi-pasture development. Integrated resource-use and conservation activities in
Garurganga watershed, Kumaun Himalaya.

Strengthening of data-sets for developing area-specific Natural Resource Management (MRM) strategies
through: (i) inventorization and development of biodiversity indices (6 states) and assessment of NTFPs
(7 states) of ME region; (i) investigation on dynamics of change in traditional farming systems and
livelihood patterns of tribal communities in Arunachal Pradesh; (i) promotion of medicinal and aromatic
plant cultivation in the buffer zone areas of Nanda Devi Biosphere Reserve (Uttaranchal); and (iv) Kuhl
irrigation studies in the Cold Desert areas of Himachal,

3. Expansion of research on: (i) glaciers, through establishment of two monitoring stations and data generation
on glacial retreat using kinematic GPS survey In west Himalaya; (i) assessment of biodiversity and
resource utilization pattemns in protected areas, including Cold Desert areas, of north-west Himalaya; (iii)
nutrient-use optimization by improving soil biological processes in upland jhum farming systems in NE
region; and {iv) Lantans mulching and reduced tillage in hill agriculture.

4, Execution of collaborative participatory action oriented programmes on: (i) conservation of Bhimtal lake
catchment through wasteland plantation and cultivation of aromatic herbs (with lake development Authority,
Mainital); (i) implementation of Village Environment Action Plan (VEAP) through PARADE [with National
Cadet Corps of India); and (iii) conservation education and biodiversity assessment campaigns (with Eco-
clubs of Uttaranchal).

5, Improvement of seed germination and quantification of bisactive molecules (aconitine and pseudoaconiting)
in tubers of medicinal harbs, such as Aconitum heferoofium and A balfoord.

6. Documentation of Indigenous knowledge on — (i) post harvest practices and seed storage techniques of
agricultural crops; (i) weather indicators; and (il biodiversity and natural resource management in Arunachal
Pradesh.

7. Environmental impact assessment studies of: (i) hydropower prnjec‘ts in central and west Himalaya; (ii)
vehicular traffic on ambient levels of atmospheric gases in Himachal Pradesh; and (i) sodo-economic and
environmental impacts of tea cultivation in Uttaranchal.

8. Improved outreach through: (i) capacity building tralnings on cost effective and environment-friendly
rural technologies across IHR (>3700 participants from different stakeholder groups); (i) orientation
course, training workshops and exposure visits on biodiversity conservation (Uttaranchal- 68 schools; 62
students, 68 teachers; ME region — 75 students, 37 teachers; Himachal Pradesh -102 beneficiaries); and
(iii) trainings on disaster management (Sikkim Armed Police personnel — 190).

i

B

Publications:

Peer Reviewed Jourmnals Matianal - 22 »
Interpational - 30

Book Chapters - 26

Popular Articles = 14

Fund Generation {=xtarnally funded projects): 325 lakh (Rs)



# Study of irrigation systems

* Studies on glaciers &
watersheds

* Demonstration of
wasteland restoration
models

* GPS Geodesy for tectonie

+ deformation

EXECUTIVE SUMMARY
Research and Development Activities

The rescarch and development programmes of the Institute are essenmially
multidiseiplinary in nature. Through a holistic approach in R&D
programmes, the [ostitute attempts to address the issues of sustainable
development in the Indian Himalavan Region (THR). The emphagiz on
interlinking of natural and social sciences is the major thrust of all the
programmes. In this effort, special attenton is placed on the intricate balance
berween fragility of mountains, indigenous knowledge and sustainable use
and conscrvation of namueal resources. A conscious cffort i made to ensure
the social acceprability and participation of stakeholder communities for the
sustainability of vardous R&D programmes. A brief summary of R&D
activities of the Institute during the reporting year 2005-2006 is as follows:

Land and Water Resource Management ( LWRM)

The efforts of LWEM core during the current year were focused on research,
demonstration and dissemination activities. Researches were focused on
traditional land and warer management systems (ie., bench terrace SUSLEIS
of central Himalayan region, Thum land in NE Himalaa and irigaced lands
of cold desert in western Himalaya), water sustainability studies (warer
availability and use pattern), laciology studies {retrear partern, discharge and
sediment yield) in Gangotri, Thelu, Dokrivani and Milam glaciers, Global
Positioning System (GPS) geodesy with permanent and campaign mode
surveys for quantification of recronic deformation rare and landslide
menitoring, etc. The work was initiared to strengthen the Institute’s
capabilities of GP'S dara generation through a nerwork of permanent GP'S
stations. Under demonstravion acrivities the Sloping Watershed
Environmental Engineering Technology (SWEET) package for rehabilitagion
of community and privare wasteland was cxecuted and revised suirably, Based
on the Village Environment Action Plan (VEAP) carlier developed by the
Institute a joint project with NCC namely *Operation PARADE" was
initiated in village Railakor (Distt. Almora, Uttaranchal), in collaboration
with other core groups of Institute, Dissemination of Core findings through
ficld trainings on soil and warer conservation [SWC), mursery development,
plantation under SWEET package, and publications was also carried out,

Sustainable Development of Rural Ecosystems (SDRE)

The SDRE Core activities documented reseurce dependency and use patcerns
for rural development planning in the Himalavan region. In addition, <rop
ficld soil fertility enhancing practices, such as the fallow MABREEMENt, pest
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control practice in the waditonal societes of Manipur and NE region were
studied. Scrategics were devised for people-centered land use development
in Arunachal Pradesh. Income generating activities such as cultivation of
medicinal and aromartic plants {MAPs), value-addition in wild edibles and
bambeo resources were also extended. Attempts were also made 1o understand
the impact of global climate change on land use /cover. Lake carchment
protection throwgh execution of resource management models involving the
catchment people and their capacity building was another focus.
Strengthening the Rural Technology (BTC) and demonstration centers at
Kosi-Almora, Garbwal and NE Units for training and extension of
environment-friendly and cost-effective technologies among & range of user-
groups continued to be one of the main activides. Through this activiy 35
training programmes covering a total of 2914 people at HQs and 246 people
in Garhwal were trained by SDRE core during the reporting period.

Conservation of Biological Diversity (CBD)

This core group, while continuing with the umbrella activities, focused o
(i) consolidation of information on temperate plant endmics; (i) biodiversite
soadies in provected areas (1.¢., Cold Desert Biosphere Reserve and Manali,
Fais and Ehokhan Wildlife Sancruanes); () up-gradation of e sie sene
banks; and {iv) prometion of conservation educaton through participatory
mechanisms. Analysis of temperate plant families of the region revesled
richness of Himalavan endemics = 37%) that increased with altitude. The
database on Himalayan bicresources was further strengthened through: (1)
updating informartion on plants from Trans, North West and West Himalava;
(11) diversity assessment of pollinators, avifiuna, and fishes; and (iit)
biodiversity database for Himalayan Biosphere Beserves. Uninterrupred flow
of information from protected and disturbed areas improved ecological
understanding. The study completed for selected parameters of coosystem
functions at disturbed mid-altitude forest sites provided valuable datasess. The
cxisting ex sin gene banks of the Imstruce [e. Arboretum (HOQs & Siklam
Unit); herbal pardens {HQx, Sikkim & HI" Unit)] were firther strenprhened
through new introductions and area expansion, Up-gradation of gengbank
at HOJs, as nature interpretation site, has been initiated. Experiments on sced
germination { Hypericem pevfivatiem, Swertia angustifolia, 5 chirayite) and
propagation provocols | Aedvelineme sproatum; Malus s Selinaeen renaifolinm)
complemented the initiatives of gene-bank establishment. Promotien of
conservation education in school /college students and teachers through
atienation courses and maining workshops continued o be the most effective
disseminarion activity. Further, the participatory programmes, such as,
biediversity assessment campaigns for coo-clubs; development of school-
campus conservation models; and involvement of vouth in real dme weather
observations, improved the outreach of core group.
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Ecological Economics and Environmental Impact Analysis
(EE&EIA)

The core R&D activitics during this vear focused on owo themes: *Ecogystem
Services and Ecological Economics’ and *Environmental Impact Analvsis of
Development Initiatives”. The major studies under these two broad umbrella
themes were focused on impact of urbanization and tourism on air quality
in selected destinations in HE, social and ecalogical considerations in EIA
and formulation of environmental management plans for a fow brdropower
projects in UA and HP, impact assessment of tea cultivation in Utraranchal
hills and impact of soil amendments on soil fertility, soil and warer
conservation and crop vield, land wse and land cover change on water vield
of springs in western Himalaya., Valuable data ser was generated on soil and
water quality under different land use practices and cultvation toials, The
study on the impact of vegerable caltivation was successfully completed and
analyzed the factors those influence the spurr of this activity. Through
extemnally funded projects wasteland restoration work aimed ar soil and water
conservarion and enhancement in biomass production was also executed in
different locations of Western Himalaya. To plan the svstematic studies on
ccosystem services and ceological economics a brainstorming session un
“Ecosystem Services and Ecological Economics: Himalayan Mountain
Context™ was organized by the core and experts on the subjects were invired
and useful points were drawn for farther RS work,

Environmental Physiology and Biotechnology (EPB)

During the reporting perind, R&D efforts of the core group continued 1o
develop propagation protocals for selecred economically important plants,
some of these were adopred for large-scale multiplication and field
demonstration. Understanding the impact of climatic facrors and
physiclogical and biochemical basis of plant’s adaptation in relation to warer
seress deserved attention in order to screen suirable plants for field plantation
programmes. Considering the need of improving plant growth and survival,
focused studies on microorganisms were carried out, Several bacteria, isolated |
from various types of soil were developed as inoculants, which improved
survival of in viere raised plants and influenced plant growth, The
microorganisms isolated from various seurces are being maintained in
laborasory for farther investigations. Keeping in mind the importance of
active ingredients of medicinal planes, such compounds were quantified for
selection of elite stock plants, which are being maintined in a high altrude
ficld station. The wse of chemicals on improvement of root formation in
curtings and seed germination of Podephullse bevandram and P peltarim
has been realized and applied extensively for plant propagation. A bambono
nepwork programme improved the outreach of the Core activities in rerms
of ¢lite stock mising and its distribution to user groups and plantation,




o Continued Ré&D funding
through IERP
Blending of science and
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& conservation
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* Data base on indigenous
crop diversity and weather
change indicators

* [Initiated study on IKS of
Tribal communities of NE

* Updating digital library on
Himalayan IKS

Training and demonstration of different hill-specific technologies was also
contnued L!uring this vear,

Institutional Networking and Human Investment (INHI)

The Core, through its RE&TDY projects, focused on environmental management
and socio-cconomic development by rehabilitating degraded lands and
conserving biodiversity with the blend of science and religion and capacicy
building of the local communirics, During chis year, the impacts of the [ERP
became visible with receipt of hundreds of projects from prospective
organizations all across the 1HR, and funding of 34 new  projects for
execution of locarion-specific RE&D activities, In all, 114 projeces are
currently on-going in [0 Stares of THR. During the reporting period, the
coordinated programme on “Saced values, coo-retaration and comservation
initiazives in the Indian Himalayan vegion (IHR)" was strengthened.
Conducting IERF workshops to identify prospective PIs in the THR and on-
site fraining programmes are the regolar activides of the Core. During the
reporting year two IERP workshops were conducted, one ar Palampur
(Himachal Pradesh) and the other at Srinagar-Garhwal {Urtaranchal).
strengthening of Library and Information Centre through subscription of
Besearch Journals and Books, publication of ENVIS Buolletin and ENVIS
Mewslerter and upgrading of the Institute website are some other activities
that were performed to fullill the goals of the INHI Care,

Indigenous Knowledge Systems (IKS)

Well established indigenous knowledge (1K) of Himalayan people secures
their survival in the Himalaya, Value addition in IKS through integration
with modern scientific eechnigques will create enterprising potential of TK for
eeonomic upliftment of the indigenous people. To address these issues, the
1ES Core has imittared: (i) docomentation and analysis of indigenous practices
of high altitude societies; (i) analysis of people’s perception of indigencus
communitics; and (iii} documentation of the cradidonal ccological
knowledge on biodiversity management in selecred ethnic communitics of
Arunachal Pradesh, The study on IKS of pastoralism documents preferred
crops, crop yield and annnal income from crops and highlights means of
earning of transhumant women using their 1K, The study documents
traditional agro-biodiversity of different crops, fodder and fruit species of
Mana and Niti valley areas of high altitude of Garhwal Himalaya. The
perceptions rtgard.mg indigenous wses of selecred plant species records the
usc preferences of medicinal herbs, wild edible fruits, ete. The study on
traditional knowledge of understanding indicators of weather consolidates
the vast indigenous knowledge of senior citizens, particularly about rainfall
and snowfall in high altitude of Kumaun Himalavas. The study on
documentation of the raditional ecological knowledge with reference o
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biodiversity and natural resource management in an ethnic community of
Arunachal Pradesh has been initiated to complement the objectives of the
core programme. The TES digival library has added more datasers based on
published lirgrature on TKS in the Himalavan remon,

Completed Projects / Activities
{Year 2005-06)

o People-Centered Landuse Development in thie Biodiversioy Bich Areae in West
Fameng Districe of Arunachal Pradesh {Mac Arthur - URESCO, fiinded)

o  Commercial Ltihzaton for Sustainalie Reral Development and Conservation
of Some Porenoal Wild Edible (il Plants of Garhwal Region of Ustaranchal
[CSIR, Mew Delhi funded)

& Assessmene of NTFDs Potential and Harvests and Local Value Svstem (In-
Hose ).

s  Conservation and Management of Pollinamors for Susminable Agricolore,
through Ecosystem Approach (FAQ /GEF PDE-B funded)

¢ Studies on the Flomstic Diversty of the Hamta-Jagatsukh Catchments an
Himachal Pradesh (WA, New Delhi funded )

®  Management Plan for Medicinal Flantsin the Carchment Arvea of Farbati Hydro
Electric Project Stage - 11 (520 MW} in District Kolle, Himachal Pradesh
{MHPC, H.P finded)

= Dwnamiics of Structueal and Functional Fearures of Biodiversity in Respanse to
Disturbance Gradient in Forests of Kumaun Himalaya (DST, New Delln
fanded)

* Cenrrally Sponsored Scheme- -Macremanagement of Agriculoure
Supplementation /Complementation of Staces’  Bffors Throwgzh Work Plans-
for Drevelopment of Medicinal And Aromartic Plants (DASD, Kerala funded)

& Assemment of Exisong Stock and Scaling-up Productvary of Selected High
Value Himalavan Medianal Plants Through Baolegrcal and Biotechnologieal
Approaches [ NMPB, New Delbi funded )

® Vegerable Calovation in Khairma Valley and its Impact on Envirormens {In-
Husse:) :

o Genetic Profiling and Pilor Production of the Tdentified Elite Spedes and
Cuantificanion of the Active Biomolecules { BT, New Delhi funded )

— & Terformance and Adaprability Analysis of Sloping Warershed Envieonmental
- Enpineering Technology (SWEET ) in the Hills of Kumaun Himataya (DOLR,
' Mew Delhi funded)

& Community Wasteland restoration of Village Bantoli (Bageshwar, TIA) [ In-
House)
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& Annual Day Celebration 8
G, B. Pant Memorial
Lecture

1. INTRODUCTION

The year 2005-06 is seventeenth financial vear of R&D activities being
exccuted by the Instinute at different locations of the THR. All through these
years Institute has made cfforts to execure its mandate and provide
envirenment-friendly, cost ¢ffective and locally acceptable solutions 1o
mountain-specific environment and development problems. The Instimre
implements its R&D acrivities through the core funds provided by the
Ministry of Environment and Forests {MoFEF), Gevt. of India, and the R&D
projects funded by various external agencies {National and International),
The Insttute is also supporting activities of various partner Institutions in
ditferent Himalavan states through Integrated Eco-development Research
Programme (TERP). The Scientific Advisary Committee (SAC) of the
Institute reviews the progress of existing projects and provides guidance and
help to develop new R&D programmes every vear,

At present, the R&D acrivitics of the Institute are centered on seven
designated core programmes mentioned carlier. A number of activites/
projects were concluded during the reporting vear. Summaries of these are
included at appropriate places in the text. In due course detailed documenss
will be published and made available to the user groups / individulas. The
progress made during the year 2005-2006 on vanous ongoing and newly
initiated projects and @ beicl account of the academic and other activites,
along with the statement of accounts, have been presented in this report.
Institute would welcome critical comments, suggestions for improvement
and for indication of shortcomings in our effort to achicve the tarzet set by
the MoEF, Geve. of Tndia.

2. MILESTONE EVENTS

The Institute celebrated its Annual Day on 118% birthday (Seprember 10,
2005] of Bharat Ratna Pandit Govind Ballabh Pane, at its headquarters Kosi-
Katarmal, Almora and all the four regional Unies. Chief Guest, Shri Suresh
Chandra, Special Secretary, Ministry of Environment and Forests, Govt - of
India and Chairman Governing Body of the Institute inaugurated the
function. At this occasion | 1* Pandit Govind Ballabh Pant memorial lecture
“Bamboo, Basket Weavers and Paper Mills”, was delivered by Padmashri Prof,
Madhay Gadgil of Indian Institute of Science, Bangalore, He stressed upon
the need of establishing Biodiversity Management Commirtees at each gram
Panchyat level to prepare People’s Biodiversity Registers. Mrs. Veena
Upadhayaya, Joint Secrerary, Ministry of Environment and Forests,
intredueced the speaker.

Bealizing the need to accelerate the process of establishing State Biodiversity
Boards {SBBs} and Biodiversity Manapement Commirtees (BMCs) in the



« State Biodiversity Board Hinlnlayan_gcginn, the National Biodiversity Authority (NBA) and
Worksop & Helease of a GBPIHED joined hands to organize a Lonal '\-mG,shc-p (Scp[cmbcr 11-1%,
Bookler 2005) at the Institure HQs. Prof. 8. Kannaivan, Chairman NBA inaugurated

the workshop, Mrs. Veena Upadhayaya, Joint Sccretary, Ministry of

Environment and Forests, Prof. Madhav Gadgil, Indian Institute of Science

Bangalore, Mrs. Vibha Puri Dhas, Principal Secretary, Govt. of Uttaranchal,

Dr. Venkarariman, Member Secrerary, NBA, and representatives of

Himalayan State Government attended the workshop, Among others, the

major recommendatons incuded: (i) strengthen awareness programme on

biodiversity conservation for different stakehelders; (ii) consider location/
region specific considerations of land resources while formulating BMCs and
implementing PBRs; (iii) clearly define the role of different Govr,
departments (for instance role of NBPGR can be highlighted in registering
farmer's plant varieties) and NBA; (iv) develop a very strong framework to
implement PERs through parricipatory approach; (v) ensure flow of
technical guidance from SBBs for the formation of BMC as well as PRRs,

At this occasion 1 bookler “Facilitating Formarion of State Biodiversity

Beards and Biodiversity Management Committees in Indian Himalayan

Begion was released by Profl Kaniyvan.

|« sac Meeting & Visit of X1 Meenng of the SAC of the Institute was held during December 22-23,
SAC Members to BRED 2005 under the chairmanship of Prof. K.I. Singh of Banaras Hindu
Demonstration Sites of University, Varanas, Prof. 1.5, Bali, D, Ramesh Chandra, Dr. IS, Roy, Dr,
the Institute

LLC. Chaube (special invitee) were the other members present-in the SAC
mecting. At this occasion the Institure’s RE&D demonstrations /experiments
and Rural Technology Complex of the Institute were visited by the SAC
members. The SAC members provided inputs for improvement of ourput
efficiency of Insticure’s R&D activities. The Chairman, while appreciating
the efforts of the institre, sinee the last meeting of SAC (July 2004,
mentioned that the Institute has created its special identity in national and
international sdentific community, which in turn bas raised the expectations
from the Instituce, ' d

{' G.B. Pant Society M“S] The XIT Mecting of the G.B. Pant Socicry of Himalavan Environment and .
Development was held (14 February 2006) under the Chairmanship of Thiru
A, Raja, Hon'ble Minister of Environment and Forests, Government of India.
Among others, the Hon'ble Minister (Incharge) of Forest in States of
Utrtaranchal {Shri Nav Prabhat), Sikkim (Shr 5.B. Subedi} and Mizoram
iDr. B. Lalthangliana) and Hon'ble Members of Parliament {Rapya Sabha
— Shri Harish Rawat; Lok Sabha - Shri K.C. Singh “Baba’) artended the

meeting. Shri J.C. Kala, Director General and Special Secretary, Ministry
' of Environment and Forests welcomed the President and all the members
and representatives of the Society. In his opening address, the Hon'ble MEF
and the President of the Societv took note of the actvities and initiatives of

i _
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the Institute during the reporting peried.  He exhorted the Institute to build
up stronger linkages and strategic symbiotic partnerships with other
Institutions and State Govts. to multply its strength and to fulfill the
expectations and aspirations of the people in the region and called upon the
Institote to focus on: (i) sustainability of water resources including glacier’s
response to climate change; (i) promotion of rechnelogies aimed ar
upgrading the living standards of the people; (i) pramoation of
biotechnological applications, and (iv) dissemination of traditional ethno-
boranical knowledge. The society members provided useful suggestions and
direcrions for further improvement in outreach of the Instirure.

; :;ﬁ:?;;i;ﬁfmﬂ Realizing the importance of integrated watershed management a best oprion

Framework Ear sustainable prilization and conservation of natural resources in the
mountains a training programme was organized (20-22 February 2006) at
the Instionte HQs for the senior officials of Warershed Management
Directorate, Gove, of Uttaranchal, Emphasis was to impart training
an “Environmental and Social Management Framework™, which was framed
by the Institore. In this programme following aspects were covereds (i)
watershed management: A methodological approach; (i) secial mobilization
and community driven decision making; (iii) capacity building of Gram
Panchayety and local community institutions; (iv) Seurce — centered approach
for water resources management; (v} farming systems improvement and
income generating activities for rural poor; (vi) management of arable lands,
wasteland afforestation and silvipasture development; and {vii) medicinal
plants for income generation,

# Brain Storming on
Eeosystem Services and The increasing understanding of ecosystem services has begun 1o occupy the
Ecological Economics forefront of natural resource conservation programmes wocldwide, To scr out

systematic R&D programmies in this direction and inviting viewpoints of the
regional /national expertise the [nstitute organized a beain SLOFMINE SEssion
at the HQs (24- 25 February 2006). Over 50 resource persons and delegates
from different institutions attended the event. Three main ccosystems of the
region (viz., forests, agriculture and warer) were discussed in details for their
goads and services. Approaches for valuation of these goods and services were
elaborated. Resource persons from different Institutions, e.g., 1150 Bangalore;
INU, New Delhi; [IEM, Bhopal; ISEC, Bangalore; ATREE, Bangalore and
GEB Pant University of Agriculture & Technology, Pantnagar delivered on
theme areas. The action points emerged from deliberations included: (i)
promote collaborative studies between active centers of learning o natural,
economics and social sciences, particularly for standardization of
methodologies for quantification and economic valuation of ES; (i) develop
expertise on ecological aspects of ES and their measurement / quantification;
and (iii) use ccological science as a tool 1o better manage the environment.
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o Workshiop on Inteilecrual To safepuard the interists ::-E'stah:hnldn:r'ls coOmmiities :3.11_.1:i Enpq:::i'[.!.' bulding

Property Rights of user groups a workshop was organized at the Institure HQs (26-27
February 2006) with the objectives: (i) create awareness among researchers
and other stakeholders of the IHR, and (ii) identify 2 mechanism for cnsuring
legal protection and benefit sharing in IPR related issucs, Experts and
participants from 1ISC, Bangalore; Patent Office, New Drelhiy CSIR, New
Dielhi; Sher-c-Kashmir University, Srinagar; DET, New Delhi: GBPUAT,
Pantnagar; D ¥S Parmar University, Solan: Uttaranchal State Council for
S&T, Dehra Dun and others deliberated on relevant aspecrs, The major
recommendations included: (1) awareness campaigns be continued, with
more emphasis on local peaple, students and other stakeholders: (2%
formulation of projects should have inbuilt IPR component including prior
art search from patent darabase; (3) GBPIHED should act as nodal agency
for documentation on 1KS in THR; (4) CSIR medel may be adopted for
developing mechanisms for benefir sharing amongst the stake holders; (5
coordination amengst instirutions involved in IPR related issues; (6) enhance
knowledge base of the scientists for interpreting and analyzing the techno-
legal information on patents; and (7} IPR and patent related information
should be incorporated in University curricolum,

o Satellite Symposinm on To join hand.s with .Nm.imwl- level programmes to foster scientific af:m-in':s
Himalayan Biodiversity the Institute contribured towards the Platinum Jubilee celebrations of
National Academy of Science, India by organizing 2 two-day (March 27
28, 2006) satellite symposium. The goal of symposium was 1o gauge intensity
and relevanee of biodiversity researches being pursued in the THR, The Chief
Guest, D DR Gauram, Dircctor Horticulture, Uttaranchal, elaborated
upon the importance of biodiversity studics for improvement of fruir and
erop verities. Dr. G.5. Rawar of Wildlife Institure of India and Dr. Asha-
Chandola Saklani from H.N.B. Garlwal University, Snagar delivered the
keynote addresses. The major issues flagged were: (i) biodiversity rescarch
needs improved interactions and interfaces (i) researchers should be alert
about recent developments in the field of biodiversity; (iii} traditional
curricula for teaching on subject require revamping through integration; (iv)
seio-economic aspects and impact studies on biodiversity; and {v) improved
understanding of behavicural ecology and human resource development.

3. RESEARCH AND DEVELOPMENT PROGRAMMES

The BR&D activities of the Institute are essentally multi-disciplinary in nature.

- All the activities are based on conscious efforts o inter-link namaral and social
sciences to promote sustainable development in the region. Institure's
' activities are centered on seven core programmes, viz., Land and Warer

Resource Management, Sustainable Development of Rural Ecosystem,
Conservation of Biological Diversity, Ecological Economics and
f Environmental Impact Analvsis, Environmental Physiology and
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Biotechnology, Institurional MNerworking  and Human Investment and
Indigenous Knowledge Svstems. The achicvement of goals and the progress
made under varicus projecrs during the vear have been placed under
appropriate core programmes in the rexr, The project sites are spread over
different parts of ITHR and have been selected carefully keeping in view the
biophysical hererogeneity and locaton-specific needs of the fnhabitants, All
activities are need-based, rarget-oriented and time-bound. To meet the targets
and o accomplish the objectives, the Institute HQs and the regional Units
are well equipped with lab. facilities and support services. Research,
demonstration and dissemination are underlying clemenss of all project

activities toe develop technology packages. During the reporting vear 13
projects were completed and some new projects were initiated. Highlights
of the progress made during the vear 2005-2006, along with a brief,
conceptual background, specific objectives and major achievements are
summarized for indiadual projects,
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LAND AND WATER RESOURCE
MANAGEMENT (LWRM)
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Hr.nnlajmn eegion harbours rich biological and cultural diversity with

protperous land and warer resource. Throughout human hiszore the
availability, distribution, use and dccess to these basic resources have been
major drivers of civilizations and socieny development, As a CONSEgUEncE,
Matagement of land and water resources i becoming more important each
day a5 human populations increase and naruril resources and habieaes become
Limited. Sustainable management of these resources aims o help balance the
needs of perople with the ability of ecosystems support and mainrain soil,
water, forests and wildlife resources. Ir s increasingly recognized that land
and warer osers have valuzble knowledze of environments| sustainabiliny
themselves. There is also a need for appropriate valwation and promoting
the use of the existing traditional knowledge. Ecosystem approach integrazes
ccological protection and restoration with human needs o strengthen the
essential connection berween economic prospenity and envirommental well
being. Therefure, the need fir an Consvstem appioach was felr to conduct
long- and- medium term R&D studies focused on quantification of the
resource use pattern. These asemprs: will help in developing strategios for
sustainable use of land and water resources




LWRM I: Traditional Land and Water Management Practices
in Himalaya and Critical Ecosystem Linkages

Background and Objectives
Studly of region- specifie Iraditional Himalayan region is well knewn for it traditional, time-tested and cost-
SWC practices eftective land and water management practices. This study attempts to explore

some of the region-specific traditional land and water management praclices
and its critical ecosvstem linkages in Central, Western and North-East
Himalayan region. The objectives of the study are: (i) identification and
assessment of traditional SWC practices in Himalava; (i} quantificarion of
soil loss in different land use practices with and without SWC measures,

A. Bench Terrace System of Central Himalaya
Backaground and Obfectives

Study on natural Boundary erosion The bench rerraces, specific rrademarks of steep agriculture hillsides in

piot coneep the region are generally considered to constitute an excellent method of SWC
and watershed management. For the quantification of resource linkages in
bench terrace systems in Central Himalaya, Kuwagad micro-watershed, was
selecred and the stady is conducted on the namural boundary erosion plot
(MNEEDP) concepr.

Beswlts and Achicvements

[ L. Ploswith lower slope {< 3%) generared less rune ffirrespective of its leneth.
® Impact of slope on rusoedf & ety RE= A i : P A

R i Whereas, outward sloping longer plots generated high runoff (cocfficient
T ——— = 28%). Increase in the slope of rerrace greatly influenced the runoff.
from terrace risers Soil loss from the plots rnges from 0.1-2 ¢/ha, excluding the effect of

riser. Terraces with greater slope gencrated more soil loss (= 4 t/ha}
than gently sloped erraces,

b

{mean £ SE)

[
=

Runoff coff {7%)
o i

T2 3 4 &5 B 7T & 85 W W 2
Plat riser No,

Fig. 1. Bunoff cocfficient of riser
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2. The terrace risers contmbute to a large part of runoff and soil loss n
terrace cultivation (runoff coefficient up to 20% and total soil loss up to
0.26 1/ha) (Figs. 1 & 2. This suggested thar specific attention should
be paid to terrace niser protection in SWC programs in such areas,

050
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Taotal soil loss tiha

Plot riser No.

& Soudy of Pheik & Hade

® Comparative assessment of
corrent jhum fallow

Fig. 2. Toral soil loss from riser
E. Shifting Cultivation (Jhum Land) in NE Himalaya
Backgrownd and Objectives

In the North-East region land is the vital component of all socio-
eeonomic activites and the soil and water Iosses from shifting culrivation
remains a significant socio-environmental issue in the region. Tribal
communities across the N-E States follow different rypes of indigenous SWC
practices. This study envisages analyzing traditional SWC practices of Nvishi
tribe in Scnkhi warershed of Papum Pare district, Arupachal Pradesh,

Resudts and Achievements

1. Five villages having different socio-cconomic and ecological parameters |
across the Senkhi watershed were selecred for detailed study (Table 1),

In phadk system (an indigenous methed of SWC), tee trunks, branches,
bamboos and stones are used as barrier across the slope and weeds are
put alongside. Besides this, there are different cropping systems such as
Haude, that improves soil fertility through crop misture.

[5¥]

Comparative soil loss and runoff studies (berween 19 June and 30
September 2005} on current jlhium fallow (Nwibi), wraditional SWC
practice (Phaik) and control (control Jhum withour SWC pracrice)
revealed that soil loss {10.12 ¢ hat) in the maditonal Pheik and current
jhum fallow svstem was almeost half of the control (Fig. 30, Surface runoff
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was also higher in control, compared to carrent jhum Gllow and Phaik
system (Fig. 3). Total rainfall during the sampling period was 1154 3
mm.

Table 1. Agricultural plot size, slope and demographic protile of
selected  villages

e = '
| ~ S { ; Lobc
Altitude (m mal) 200G 4510 454 B6 8 432
Culrivated plot size (ha) 023 | 0.2-3 | 08121 02168 | D2zas
Cultivared plor shope {Degree) | 30,2 9.6 1826 33.25 1068 I
‘Towal population 73 w0 | € 51 58 '
Haouscholds 12 23 48 = 1n
Family size i ki Q I o
s | B Soi oss (ha | A
= - Runalf (m'ha) 488
18 o
=
g 45
12 T
o 480 =
2 10 E
= 440
- IE
0 =
430
B
4 420
3 410
0 440
Phaik Control S alkow

Fig. 3. Sail loss and runoff under chree dilferent plor systems

C. Kubl Irrigated Land Management in the Cold Desert in Western
Himalaya &

Background and Objectives

Under prolonged severe winter, short xeric summer and VEIY SCAnty Or oo
rainfall conditions of cold desert of Lahaul valley, indigenous people have




* Land use statistics of the
watershed

® Caorrclation of secpage loss
vs Kuhls length (r=0.71})

Faricipatory sclion research for
improved livelittood aptions,
dalabase development &
strangthening of community
institutions

| m;m

standardized traditional off-tike warer chinnels (hubi) o bring snowmelt
from higher reaches of the hills to the agricultural ficlds. The kbl is
collectively constructed, repaired, managed and warer shared among the
village community. Cash crops like porato, pea and hops and maditonal crops
such as buckwheat, barley and beans are cultivated under such snowmels
irfigation during summers. The study focuses on Aow of watér and nuikents
ont warershed level and mapping of the landuse trpes of Jahlmanal watershed
on the right bank of river Chenab thar harbours six villages. Elevarion of the
watershed ranges from 2723 m o 6081 m.

Resulte and Achievementy

L. Out of 3300 ha area of the watershed only 6:6% is under possession of
the villagers. Out of this 3.9% is agriculture land, followed by cultivared
grass lands {2%), willow plantation (0.7%), cultivable waste (0.1%),
kitchen garden (0.1%) and residential arca (0.1%). Agriculture felds
developed on glacial soil deposits in the valleys had = 200 cm depth, well
drained, loamy skeletal soils,

2. Seepage losses among the kubds varicd from 69.2% 1o 14.4%, Longer
length of kuwid and porous sodl structure were main cause of higher water
seepage from kubls. Correlation between length of main kbl and water
seepage (f = 0.71). Under cement lined kubis seepage was very less.

LWRM 2: People and Resource Dynamics in Mountain
Watersheds of the Hindu-Kush Himalaya ( PARDYP)

Backaround and Objectives

PARDYP, a regional collaborative programme, was initared in Tanuary 1997
as 4 R&ED project in the middle mountains of the Hindu-Kush Himalaya. In
India, the project was taken up in Garurzanga watershed in Bageshwar district,
(UA} Due o its multidisciplinary approach and acceprability, the PARDYD
has completed its three phases and is presently in its wrap up phase. Apart
from generating long-term database on resonrce dynamics, strengthening of
community institations and farmers groups, adoption,/adaptation of oprions
ensuring improved livelihoods of the marginalized groups and families through
participatory dction research and skill improvement have been the major
acrivities.

Results and Achievements

L. Integrated water harvesting linked with pisciculture has helped over 52
farmers of 25 villages with an income of Bs 1, 44,500.00 {Table 2}. The
water harvesting linked with off-season vegerables and cash crop
cultivation, high-yielding agricultral crops, nursery development, erc

&
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Technology Adoption

Integrated warer
harvesting with
pisciculture {Beneficiries-
52 farmers of 25 villages)

Integrated water
harvesting with vegetables
crop cultivation

{ Beneficiries- 145

farmers of 39 villages).
Rehabilitation of degraded
commumnity lands- 4 sites
improved

Hydrological mondtoring
af rehabitation siee -
slgnificant reduction in
sodl loss & surface runoft

I

have been adopred by 145 farmers of 39 villages and earned Rs. 2,1440-
39,550 during the year. In addition, rehabilitation of degraded community
lands at 4 locarions significantly improved the ground cover and produsced
arcund 65 tonnes of fodder grass, costng Bs. 67 600100,

2. The mongcurve (Fig. 4a) for Lobard hwdrologieal station shows significant
variations in monthly as well as seasonal discharges. The minimum daily
discharges (0.0010 m?/sec) was recorded in June and maximum (13,27
m*sec) in Seprember 2005. A similar trend was recorded for the monthly
total water discharges ar the outlet of the main station,
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Fig. 4a. Raring curve for main hydrological staton H4 {Lohari), 2005
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Fig 4b. Mean daily discharge for main hydrological station H4 {Lohard ), 20085



Water respurce managemen!
through damand supply assassmer!
& scasysiem management

4. The hydrograph for daily mean warer discharge at Lohari station | Fig. 4
b shows that during the dry season, mean daily water discharge remained
= 2000 1/sec, and dropped to <100 1 /sec during June. The peaks were
observed during the rainy season. The erosion plot monitoring showed
the highest surface runoff for bare land (155.17 m*/ha), followed by
pine forest {12542 m/ ha) and rainfed agriculture (17,39 m® hal
Rehabilirarion sive showed sipniticant reduction both in rerms of soil Joss
and surface runoff,

Table 2. Adoption of Integrated fish farming and earning over a period
of 6 years

Na, of firmers

itngaged

Mo of vallages 2 9 15 23 24 25
covered

Total o, of nks. | 3 22 A5 6l 67 70

Tonal inpues (s 25900 | 18300 | 32 800 43,200 44,5040 | d&000
Total sngvame {Rs.) | 6,200 | 67,700 [ 9F 620 178,370 | 183F00) 120500
MNer incame [R5 3,300 4 400 a4 220 135 170 1392001 144,500

LWRM 3: Water Sustainability Studies in Central Himalayan
Region

Backaround and Objectives

Water is the basis of life and development, Keeping in view the enormous
spatial and temporal variations of precipitation in Himalavan region,
kaowledge of the amount of regional rainfall is essential for planning of land
conservation strategios and water resources management. The perception of
local inhabitants abeut the water availabilicy; rainfall parcern, forest cover
change, and water demand and water quality helps to investigate the critical,
linkagres of land and water resources with socio-cconomic and environmenal
factors. The objecrives of this study are: (1) assessment of availability, demand
and consumpsion pattern of water; (i1} water budgeting ar micro-carchment
scale; (iif) selection of practices evolved mainly for coping with water stress
through ceosystem management, and (iv) analyse cost- effective technical
options for increasing the opportunity time for infileearion of water,

Results and Aclieréments

L. The preliminary assessment of water availability, warer demand, rainfall
change pattern, forest cover change and water qualiny was carried out in

s
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* Reconnadssaince of resource
status and GIS nnp
preparation

* Monitoring of
meteorological parameters
at seleeted sives

tower Kali valley of Central Himalaya. Digital GIS maps were prepared
using Arcview and ERDAS Imagine to depict the patterns {Fig, 5).
2, Mercorological dara and discharge measurements were taken reglarly

at 3 selected sites, Soil moisture patterns were studied in winter months
ter assess the water availabilite regime,

Quantification of el waler discharge
& 55 load; role of tibulany glacier &
thair £ it

a e e - 'I::In.l s w0 -y & Lt W o
| % L
i i S E
4 i
= H £
: E
ki o
n Bl
i d
3 Bl
Kand_gac-n N
Elala!mt 4
1 S“'- ri Band ?}
MH:.I'E'-"-‘H’H' Legewali %
Banlakh mpawat I - 2
a |:| Klsdren, -
Amen &

“ehaini .

* . I:I ofe Dars %
* Shukhidhang [ =
Tanakpur 10 0 40 20 &= ¥
* s s -

e e Ly F%w L5 - [ i I?l:l' - l;'ll I?l:r

Fig. 5. Warer availability pattern in lower Kali valley, Cenreal Himalaya

LWRM £ Geohydrological Studies and Quantification of
Sediment Load of Thelu Glacier (Gangotri Glacier
System ), Uttaranchal Himalaya { DST funded; Period:
2005-2008)

Backgronnd and Objectives

Snow and glacier covened mounains in the Himalaya are the perennial sources
of most of the north Indian rivers and streams, 1n every ablation season ( June
to September) large quantity of melt water flows down from the glaciers
along with suspended sediment (55), The seasonal vanation in the amount of
runoff’ derived from snowmelt, is however affecred by meteorological
parameters. The present investigation is focused on the discharge and S5
transport pattern in the melt water stream draining the Thelu placier {a
tributary of Gangotri glacier), The objectives of the study arc: (i) quantification
of melt water discharge and 85 load; (i) role of wiburary glacier in temporal



e

distribution of the 55 lead of Gangotr gladier; (i} monitoring rate of recession
of wibutary glacier of Gangori (ie., Raktavarna, Thelu and Chaturangi
placiers).

Resslts and Achievements

i ¥ Ve I.  Prefiminaey survev of the study area was conducred for finalizaton of

e e the monitoring sites and subsequently base camp was established ar Thelu

momitoring  plan ~Raktavarna valley {about 4500 m asl) for 24 hour Aow monitering and
*  Melt water discharge and 55 sampling.

55 mml'lh:lring for Theln

2. Melr water disclarge and 58 was monitored during June to Septembee
2003, The average seasonal discharge was recorded 0,37 and 38.31 m?/
sec for Theln and Gangotrd glacier, respectively, The average value of 58
for Thelu glacier (0.29 /1) was much lower than recorded for Gangomd
glacier {1.58 /1) (Fig. o).
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Fig. 6. Suspended sediment load (g/1) for Gangars and Thelu glaciers

LWRM 5: Quantification of Tectonic Deformation Field in Kumaun
Himalaya -A Basic Framework for Landslide Hazard
Modeling Using sub-em Precision GPS Survey (DST
funded: Period: 2002-07)

Backgronund and Olfectives

Sludy of N-S strain gradient & In erder to monitor the erustal motion aleng the ™wo major N-§ transects of
manitoring of femporal evaluton of  Kumaun Himalaya i, Kali valley (Lipulekh 1o Tanakpur) and Gori valley

! land shides & gisciers (Dung to Almora), GI'S monitoring nerworks have been set up since 2002,
which include various GPS sites that are situated in cach tectonic block along

these ransects, Data generated through annual GPS campaigns in these
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transects since 2002, have been provessed using GAMIT-GLOBE software,
Study of active landslide of Balia Nala (Nainital) using GPS survey in seatic
and kinematic mexde i the another focus under this project. The abjectives of
the study are: {a) study of -5 strain gradient using high-precision GI'S survey,
to determine the annual strain rare field in Kumaun Himalava: and (b)
monitoring the remporal evolution of some landslides and glaciers using
kingmagic GIS survey.

Resrelts and Achicvements

1. GPS field campaign was carried our covering 10 stations in Kali valley
{Dharchialy to Lipulekh) and 14 stations in Geori valley for menitoring
the strame-rate accomulation for different physiographic zones and
baseling shortening (Table 3). Raseline shortening is significantly larger
in these valleys berween GBIK (lesser Himalaya} and higher Himalavan
sates, indicating differential movement berween different zones.

2. Landslide monitoring was carried out in 1 Kmxl Km area of Balia Nala
landslide through kinemanic survey ag every 10x10 m grid area. The
processed co-ordinates are used o generate the sorface of the landslide
tegion usitg programs like Surfer and GIS softwares {Arc view and
ERIDAS Imagine} with cm level accuracy (Fig. 7).

Fig. 7. Balia Nala landshide surface plor (2005)
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Table 3: Zone wise strain rate and baseline difference in two sites of
Fumaun Himalaya

D098 = 0022 | 5.06=2.04

GRIK-Higher 0109 0012 | -I1.275+ 20

Himalavan sites

GBPE-Tethys 01131 G005 | -I585 =24 | 01T & DO 119 = 2.03

H:im:h.].':n SIS

LWEM 6: Installation and Owperation of Permanent GPS Station
for the Quantification of Tectonic Deformation and
Assessment of Stability of Himalayan Urban Centers
{DST funded; Period: 2005-2010)

Backgrosend and Objectives

This study is focused on the quantification of the rectonic deformations and
strain rates through continuously operating GI'S recetvers installed across five
towns of [THR: Maini Tal { Kumaun Himalaya), Sonagar { Garhwal Himalaya),
Gangtok [Sikkim Himalaya), Zero (Arunachal Pradesh) and Kuallo (Himachal
Pradesh ). Two permanent GI'S stations are already operanng in the GBPFIHED
Campus, Kosi-Almora and Pangrhang (Sikkim}, These station cover the E-W
transect of Himalaya and are part of the DST National Network of permancnt
GI'S starions, The results of this stody will help o reveal the toral accumilition
of strain across E-W Himalaya, and its effect on the smbilicy of Himalavan
urban centers to determine the areas volnerable o natural hazard, and w
identify areas for creating a minimum risk land use plan. The pwin objecrives
of this study are: (i) guantification of cectonic deformation field by
displacements of the above bve fixed sites using GPS geodesy with high
resolution; and (i) measurement of slip rates across reported faults in the area
towards improving assessments of the stability of different parts of the
mountain urban centers.

Results and Achrevensents

1. Trama generated from the permanent GPS starions, ar Kosi-Almora, and
Sikkim was rinexed, archived and processed using GAMIT /GLOBK
software and also submirted ro Survey of India, The precision of position
solutien s 2-5 mm for north component, 3-6 mm [or cast component
and 10—40 mm in vertical component for the vear 2005 — 2006 (Fig. 8).

2. Geological maps were digntized for all the areas where these permancent
GPS stations are established (Fig. 9). The Srinagar station underlain by
the Garhwal thrust is sitnated over the rocks of Chandpur phyllites and




, v
m | ANMUAL REPORT 2005-05

will give the movement along the Garhwal Thrust, The Nainital GPS
station will estimare the movement of the Main Boundary Thruse, while
the Kullu station will estimate the movement over the carbonaceons
slates, schists and phyllites. GPS stations at Zero falls above the Main
Central Thrust and established over the schist and phyllites of Bomdita
and Se-La group.
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Fig. B. Morth east and vertical components of repeatability for permanent GFS stations




Fig. 9. Locarion map of permanent GI'S stations with site gealogy

LWRM 7: Nutrient Use Optimization by Improving Soil
Biological Processes Using Available Resources in a
Marginal Upland Jhum Farming System on the
MNorth- East India (CSIR fisnded; Period: 2004 - 2007)

Background and Offecrives

Shifting cultivation in Arunachal Pradesh has been practiced by majerity of
sesaaumunn of fRrming ystem  gopie groups since time immemaorial for their livelihood sustepance, There
slgtug & sledy of rutrient relaase = ; ot 3
spnchrony are many compelling scenarios where shifting cultivators have developed eco-

fricndly practices for sustanable management of agro-ecosystems. However,

there is a need to bemer underscand these best management practices and
incorporate this knowledge with scientific rechnologics 1o optimize the
resource utilization for berter agronomic vields. This study carried out in the

Senkhi watershed area inhabited by the Nyishi community of AT focuses on;

(i} characterization of farming system and land and water quality in the

subtropical region of AP and (i) to supplement farm vard manure through

bic-compost and manipulate synchronization of nutrient release and crop
uptake for cfficient nutrient conservation in Thum farming system.

Reswlts and Achievements

1. Sail physio-chemical paramerers for all the six villages in Senkhi warershed
revealed that the forest soil was berrer than the soil of other land uscs.
The soils were characterized by low phosphorus {Table 45,




Table 4. Sail physico-chemical prpoperties of different land use systems in Senkhi watershed villages

fhum § Chimi | 4346 003 ) 849182 583 | 14.67= 204 | 201= 001 (2312007 Ofho= (001 | 000 GO0 | BO00.00.000]
Batan Gffx DX | T3554= 947 | B37= 158 | 162: 000 |ERZ2003 | oods 0001 | 007 om0 02 W L
Dama 55 40 | 10569+ 1530 | 27060 166 | 132 008 |0FF0.14 | 005 001 080062 [ 0.005- 00001
Lt 287 127 | #9320 BUBG | 25.30s 233 | L31= 009 |0FR004 | 006 001|009 000 (.0S 2 D001

Liowwer EdT= 012 | 115300 Taed | 3238 175 | 1.31= 13 [ 07F5=0.13 05 0] D08z 00 |02 Do
Bt

Gangs | 6.0 048 | 86.530= 42688 | 34.54= 243 | 1132 010 (060006 | 0052 000 | 007 000 | 0002 G000
Fallow | €himi | 3:73= 0.03 | 81.58:2246 | 23.23= 018 | 155000 [262=017 | 0,022 0001 | 606x 0:002 | 0002 00002
Badur | B.51s 003 | 83301 927 | 1067= 0.03 [ 186-000 |188= 0.00 | 005+ 0001 | 0082 0.00 | 000800001
Dora | 5.83= 012 | 74152 837 | 23.31s 106 | 171,006 |081= 0.01 | 011= 001 | 0082 000 | 000506001
Lobi [ 681s 022 | 756821605 |2581= 1,17 [213:009 |0.75: 001 | 009 0.02 |0.07= 0.00 | 0.002-00001 |
Fower | 587= 002 [ 8089902 | 3885 100 | 1602007 079« 001 | 0.11= 001 | 0082 0.00 | 000300001

Ganpa | 5.5 023 | 8256 567 | 31.06= 132 [ 1432007 |073= 001 | 0.0= 0oz |o07- 000 | oooimont

Forem | Chime | 4.54% 004 | L0RF: IBF37 | 17972003 | 290=6m 254w W26 [ 0.09= OOR] | O00EE 04KF | SN = CL0NH02
Eahar 5.14s 002 | F784e lBSE H43e 186 | La7=001 186 001 | 006 D051 | 008 006 | 000600001
Dona  [5.31e 040 | 075 1373 [ 27552158 | 204enng L% 002 | 07 401 | D10= (.00 | 000 (001

Lk 668> 019 | 119237 S0.00 | 3708« 158 |235:002 [097= 001 | oue9= 0ot | oioss o0 | oeoz00000
Lower - | 6.43¢ 041 | 117772 2589 | 3268100 | L7232 0037 | 1262 002 006 DAL | s CLimE | Do =000L

Gangn | BEle (19 | 130000 5465 [ 3248165 |201-002 |005= 0oL] odo- 001 | 9000 |00 001

WRC | Chimi [ 482« 003 | 11859 1706 | 2410025 | 10550000 | 1904 0,08 L9 0001 | DOT00 | 0,001 00002
Rahizr 302004 | 890022400 | LLODOGS | L9000 [ 184=006 | 002=n000 D000 0022+ (001
Cangs | 492+ 004 | 762606850 | 25565 0,255 | 102+ 001 | 194008 | 0.08= 0001 | 007000 | 0.000- 00002

] # 11 T 1 L -1 -
Tl moe dcicsmaiig 2. The rraditionally wilized important soil noerient enhancement pracrices

by soil quality attributes include: Crop residue left after harvest, wse nr? common weeds
| *  [dentification of (Espmturisent .n.d'u'?‘.s.]:mi_u,, -d.-.“'"m": comvsorder, Mikawin seendences, Teeis
e sl Sl aspere and Fimbristylis spp.), Piggery wastes, bamboo and rree leaves,
practices paddy husk and ash application in home gardens, wet rice cultivation

and Thum,
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CORE PROGRAME-TT

SUSTAINABLE DEVELOPMENT OF
RURAL ECOSYSTEMS (SDRE)

e SDRE Core aims to address major issues in susminable development
of the rural areas of IHR through identification of development
botdenecks and formulation of R&D strategies for selving location-specific
problems as well as providing inpues for policy formulation. Identification of
problems, assessment of existing strategies, and devising of corrective
approaches appropriate to cconomic, social and environmental needs are the
basic perquisites for this. Te achieve this, it is necessary that resource
dependency and management strategies adopred by much of the communities
in the THR be assessed for their appropristeness. It is also necessary o be well
acguainted with the issues influencing livelihood security in the 1HR and the
menu of options available to the mountain community in this regard,
Appropriate strategies for resource management resulting in livelihood security
can come about only when the above factors are well understond. Although
factors influencing livelihood security are many; an important aspect where
the SDRE Core can take a proactive action i technology development,
demonstration, and the capacity building of the rural mountain populace by
adapting them to these technologies. In the reporting period the core has
taken up RED works on following thrust areas /topics,
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Study of nuteient feplenishment &
crop paid

SDRE I: Sustainable Resource Management Strategies for Rural
Development in the Himalaya

A, Fallow Management Practices among the Tangkhuls of Manipur

Background and Olrpeceives

The cultivarion phase of shifting agriculture a5 practiced by the Tangkhuls
of Ukbrul district, Manipur is a three vear cycle, sometimes stretching bevond.
This prolonged cultvation phase is unigue apart fromn normal shifting
cultivation, which has 3 cultivation cvele of 1-2 vears. The longer cultivarion
phase implics that the soil fertilicy levels of fields must be good enough to
support crop yield for more than rwo years, The better fertility levels SlgresT
that fallow management musy be of a higher etficiency than in other parts of
NE. This investigation was focused n soil fertility replenishment Processes
within shortened Fallow periods and the resulran vield of erops with the
objectives: (i) documentation of preferences of farmers for the species retained
in the field during land clearing; (i) assessment of crop vield under shifting
cultivation fields; apd (i) estimation of optimum soil nurrent requirement
of crops,

Resulty and Achizvements

1. Based on field investigations, PRAs and interviews (386 frmers aAcToss
eight villiges ) conduered for about 75 shifiing cultivation plots  and a
total of 73 species were recorded those vary from village o village
(Table 5.

Table 5. Species nurtured and retained in the shifting culrivation
plots during plot clearing

R I R
fll:l.'b";'j T rc'-grﬁwth
1 5 Il'h:;.ﬂ't_qr I
m m;:-‘ﬁa} m (plantsha)

Kalhang .30 8 124.73 74 11782
Munghl Khullen 3,59 £ 15724 18 241.38
Lonzpd Ksjui 2.42 12 108.16 19 201 .08
L. Shimphung 2.24 7 35.16 20 291 31
Tagiei B.65 11 1886 21 82
Paoyi 300 P 11,39 34 4962
Phungeharm 2,78 13 20089 13 154.46
| Toea)/avernge 30,38 34 82,83 61 19643
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2. Based on the utility, Afwes mepalensis is the most preferred species amd
peophe assigned highest importance to it for its nutrient enrichment value.

» PRAs & interviews
® Identification of species left

during dleaning Other such species. were: Querens pachypfilla, Kxdin calysina, Albizia
" L. guelibessin and Fews semicordara cec.
preferred plant for sedl

3. Soil analysis (representative plots for 3 different cropping years) revealed
o Chrganill Eton it of higlest _nrganin: _v:arl:nan amil nitrogen in 1% year that Ireduc:s with

cultivation phase progressing cropping years. Highest phosphorus and potassium was found
in 3* year, and least in 2 vear of cropping,

enrichment

B. Land Use Models for Himalaya

i) Case Study - Centval Himalayn

Bachgronnd and Objectives
o ) Land degradation, in broader sense can result from any causative factor
Impact of rehabilitation on soil biviag £ hich d Al e "aJ b
physi Sl E or comminanon of Factors, wihig AmagEs the pysical, chemical an ClOZEC

status of the land and s productive capacity. Stmulation of natural processes
in fvour of mankind in a long-term perspective, minimal possible dependence
on the external inputs and interlinkages of the diverse subsistence needs of the
human beings are the key considerations in ecological approaches of
restoration. Biophysical interactions within and among the ecosystems, nurricnt
cveling and stabilicy under varied disturbance regimes and management
practices constitute the basts of formulating restoration strategics, This report
deals with a detailed soll analysis at three poines of time to asess the impact
of rehabilitation on soil plysico-chemical properties,

Results and Achievemenits

= = 1. Ar the time of plantation, and after 5 and 15 vears of reatment, soil at
# [Plantation resulted in b alasa i it I 2 Y e
improvement in soil the abandonec :tgru:u_cura] and ':MIT1 site had sugmh:_anEIy higher
properies ar AAL & DFL concentration of organic carbon and cations ar the degraded forest land
s Changes variod with species, {DFL). At borh the sites, organic carbon, cations and nitrogen improved
site & management significantly after 15 wears of plantation. Differences in pH and |
practices phosphorus between sites were not gignificant, however, phosphorns

concentration had improved after 15 years at both the sicés.

2. The degree of seil ferrlity changes induced by plantation may vary
depending upon the eco-physiolopical attributes of plantation specics,
site characteristies and management practices. In the mixed plantatdon a
stgnificant improvement in soil nurrients was observed in both the sites,
though the magnitude of change vared between sites { Table 6],
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Table 6. Soil physico-chemical characteristics before and after 15 Vears
of plantation at Banswara (Rudraprayag)

Parameters Before plantation 5eyiars after plintation | 15-vears after plantation

AALaste | DFLsite | AALsite | DFLsite |AALdie | DFLshe
pH G089 60090 | 6085 | 63068 602093 | e3080
Orgaic carbon | 09440018 0712013 | L6407 | 1012004 | 240204 195433
(k]

Teal aitregen OL5+0005 | (0002 | 0250005 | 025005 L:39=0040 (950,35
i)
Togl 006003 | 005+0.04 | 0,080,038 MIRL002 | 8606 [ 04020003
phosphomus (%)
Exchangeable I74080 12045 | 6432145 | 4504 12.2:21 FA04ER
POICAsEIETy
(g Likg)
Exchangeable SOLLAAAR) 3060663 | A7.034.3 | 26,89 | 120352 7369
calelbm
[z 100y
Exchangeable. | 5.041.8 3403 E6ai03 | 4514 184408 | S4:06
ARERCsm
cimg Tty
BOX-1
Summary of the Completed Project
(2002-2005)

People-Centered Landuse Development in the Biodiversity Rich
Areas in Wm Kdmangﬂ:ﬁh# of Arsmachal Pradedh
(M Artluer - UNESCO funded)

This sty investgated the dyoamics of change in maditonal faming systems
and livelihood pattern of the indigencus mibal communities in the western
Arunachal Pradesh. It assesses potental of agricultural systems, livestock,
forest and NTEPs with a focus to evahiare the crops and CrOppINg parterns,
and apronomic yield of settled and jhum practices, farm income and
expenditure, changes in wadinonal farming systems, and the land use /cover
change; role of livestock in local economy a1 high elevarions and indigenonus
management of rngelands; impact of different forest management TEEimes

O Lree Structure, species association, diversity, regeneration, along with

economic benefits derived from them: and role of NTEPs in local socio-

ceonomies along with regencration of selecred over explaited species. The
main findings were:

*  West Kameng districe of AP (area = 7422 km?; population = 74,595
persons), inhibited by Sve major ethnic groups, viz. Mony, Sherdukpen,
Ada, Bugun and Miji that praceice sertled as well s shifting cultivation.
Nearly 71% of total land arca of the districe is under forest cover, 9%
degraded forest, 3.2% wastclind, 2.8% snow cover, 1.9% alpines, 3.8%
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settled agriculrire, 4.4% shifting cultivation; 2.6% jhum fallow, 0.8%
homiculture, and 0.7% under sertlements,

Agriculure 5 the primary sector in which nearly 63% of ol workforee
ts engaged, Use of high viclding and commercial crops, such as fuits
(apple, kiwi, orange, and walnur) orchards and vegetables 15 maining
momentum in recent imes and selecred progressie farmers are PrOCUnng
village community knds to cover such plantasions,

Livestock based econemy studied i 9 villages (14003300 oy amsl) and
lour pastures, vig,, Lubrang (3500 m), Chander (2800 m). Baisakhi { 3400
i, and Sela (4100 m ) revealed thar there is gross inconsisteney in revenue
earned from livestock. To ger more benefit from this sector the vererinary
facilities need 1o be extended ro refmote areas.

Thiere is a large vareey of forest MAnagement regimes, i Rescrve Forest
[EF}, Anchal Reserve Forest (ARF) and Unclassed Stare Forese (USE).
and all of them have different vegetation characteristics (Table 7). Most
o the “Unclassed Stare Forests” {LISFS) are under shifting cultivation and
regulated by local custonury laws, however there is an increasing conflice
of ownership for such land with the Foreer Department, Diiversity of
LISE and RF was much better compared to the ARFs. Since TSFs CECLY
about 79% of the total geographical area of the distict, mree plintagon
and timber forestry could be a betrer livelihood oprion anid nead palicy
focus,

Our of 3 total of 257 NTFP screencd from West Kameng distrier and irs
viciniy, 32 species had high local valoe while 14 species had high marker
demand. Species like Towws baceatn, Pinwsspp, Wiciwm griffiht, Suerria
chiryane and Calawmis spp. were found 1o be most IMPerant commercial
species generating high revenue. All tibal communities wse different
HTFPs for diverse purposes (Fig. 10),

No. of spocies

NTFPS used by communitios @ Medicingl plants O Mushrooens

W Wild fiuits B Wild vepetible |
B ey

a5 7

a0 4

Fig. 10. NIFPs tsed for different purpases by the five major tribes of West Kameng

district
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Analyses of data on land &
agricuitura! productions & base awap
preparation

l = Fone wise assesament of
muarket dependency to food
supply
& RS data based land usel,-"
land cover map

Table 7. Some paramcters of vegetation at five sampled forests

Caregory RF ARF-1 | ARF-2 TSE-1 | USE-2
Arca (km?) 730 1.40 EREL 4064 4004
Trees

Mo, of species B3 & 3 122 4l
Densiry. of the stand

(oo /ha) 411 252 341 65 ]
Total basal area (m? /hal 35.38 la52 11:35 .52 EENE
Sapling: + Shrubs

Fo. of species 130 11 9 139 48
Drensity (nos.Aha) Gan0n 710 5236 L1742 | 31100
Tatal basal arez (m? /ha) 2.34 200 1.38 4.79 827
Seedlings + Herbs

M, of species 74 Il 1& 30 a0
Densty (nes, of ssediings/ha) | S1500% | 244310 | 4268500 22857 | 2323+

*Values for seedlings oy,

SDRE 2: An Assessment of Agricultural Production and Strategy
tor Sustainable Development of Bioresources

Backgrownd and Objectives

The Himalaya constitutes 4. unique geographical and peological entiry
comprising a diverse secial, culmeal, agro-economic and environmental serup,
In this region limited life supporting activities are available; land constitures
the most precious resource for its inhabirants as it is the main source of
livelibheod. The ever increasing population of human and lvestock in this
region, has made it imperative to assess the production of bioresources such
as agriculoureal, fuel and fodder in the different geo-cnvirenmental conditions.
With this in view, forty village of Hawalbagh development block of Almaora
district were studied across three altitudinal zones (e, less then 1400 m, 1200-
1600 m and more than 1608 11 ). The main objectives for this vear were: (i) to
study the population pressure per unit of land; (i) w study the agricultural
production; and (i) base map preparation

Results and Achicvements

1. The middle albtude zone was found o be very peoor in terms of food
production and depended on market for abour 30% of the food supply.
The dependency for food on market was about 453% for third zone and
only 15% for first zone (Fig. 11
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3. A map of land use land cover based on remote sensing data revealed
that the maximum cultivated land was present in the Hrst alttodinal
zone, maximum waste,” under utilized land was found in second zone
and the maximum forest land in the third 2one.

ORice O Wheat & Miliat
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1 Fig. 11. Contnbutien of agncultural produstion o the toral food requirement

SDRE 3 Conservation and Sustainable Management of Belowground
Biodiversity in Two Altitudinal Windows of Garhwal
Himalaya { TSBE/GEF funded; Period: 2005 -2(h6)

Backgronnd and Objectives

Identification of meso faunal diversity Soil organisms are directh and indirectly responsible for the successtul

In agro ecosystems of NDBR &  saympletion of pedological and nurrient cveling in any given ecosystem. The

FRaCHTIE T, ability of these organisms 1o feed upon waste material and Litcer make them
an important component in the cveling of nurrdents. Soil faunal community
showsa variery of reactions 1o changes induced by land management pracrices,
Their abundance and diversity are indicators of the guality of sails and influence
soil organic matrer dynamics, nutrients contents and physical parameters, This
study was focused on to identity the meso faunal diversity, particularky termites
and ants in forests and major agroccosvstems of Nanda Devi Biesphere Beserve
[NDBR) and Kedarnath valley of Garhwal Himalava.

a Results and Achievements
. 52‘:‘::_‘:;":::& . l. Populatdon study on termites and ants at both the sites revealed thar
l B higher aintmde was devoid of any termites populanon but at lower altimade,
population — Tuly with r:rrnirr_f.l were ﬁ':un.r:i i all the land ugey and Fm?‘_l:: t‘l.']:l-l‘_'z The maximu]l'n
highest population in  pine population of termives was found during July, with highest population in
forest) pine forest and minimuam in irdgated land.
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= Ant population
Lower altdtude - maximuam
under rainfed conditions,
-Higher altitude-maximum
under Cedros forest

The ants population was found higher at lower altitude site with MHdximm
number under rainfed conditons as compared to higher altitude with
highest population under Cedras forest. A seasonal comparison at both
the altitudes indicatcs that across the season ants populatdon was higher
in April followed by July and Ociober,

Conservation of Some Potential Wild Edible O:f Plants

This project aimed to prepare an inventory of wild edible oil plants,
documentation of indigennus knowledge refared ro oil exrraction,
consumption pattern and oses, comparison of eil exrraction from traditional
and maodern techniques, analysis of nutritional, physico and bischemical
properties of oil and seed kernels, and propagation of these species for their
large scale domestication and comservation. The project concluded with the
fellowing major achievements:

= Adetailed survey in Pinder, Wi, Mana and Urgam valleys of the region

BOX - 2 —|
Summary of the Completed Project
(2002 -2006)

Commercinl Utilisation for Sustainable Ruval Development and

af Garlwal Region of Uttarasnchal
(CSIR funded)

reveated that important wild edible plant species such as Meolirem Paliens,
Prénsepia utili, Prusus persics and Pranus avmanisce are valued for
their edildle odl fruits, and medicinal properties,

Indigerous uses of these fonr species were documented. The oil s used
in body pain as well as massages ( P persica) in rheurnatic peiins [P persica,
P wrsmaniacs), and to cure the skin discases of Ivestock / human beings

[N piclfens) ere,

Unlike other species, P armanisce is 2 semi domesticated species

extensively used for edible oil and for coring bodyv ache. The fruit is

cither eaten raw or processed for preparing pickle; jam, jelly and many
other indigenous cuisines,

Physico-chemical studies of uil 2nd seed kemicls of these species revealed:
oil of seed kernels of B sty oil of persica comparatively rich in fary
acid compaosition, iodine, saponification and acid value folloraed by B
Pullens.

Multiplication seudies by means of vegerative propagation (through stem
cutting ) in B widlis were found quite promiising. A strategy for the
conservation and application through value addirion in foood, cosmetic
and medicine industries were recommended for these species. J
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SDRE 4: Natural Resource Management — Seasonal Migration
of Livestock in the Central Himalaya

| 5DRE

Backgronund and Objectives

Stucly of practices during seasonal Seasonal movement of village livestock in search of fodder and livelihood

fivestock movement & lemporary s an age-old phenomenon in the Central Himalaya. Livestack activities and

i varions products of these seasonal dwellings were integral part of the village
life and provide opportunities for additional income gencration.  Therefore
studies on this livestock-based livelihood practices and functioning of
temporary dwellings it imporrant, The objectives of this study were (i) 1o
document the seasonal livestock movement practices and temporary dwellings
in the middle mountain region; and (i) resource-use partern (grazing lands)
amongst different temporary serlements in the forest.

Resulty and Achievements

L. Along an aldrodinal gradient (2200- 3000 m } forest Blanks and grasslands
used as grazing lands for livestock of 15 remporary settlements ( Tior)
# Identification of grazing were surveyed in the Dudhatoli region (UA), In total 131 grazing ficlds

fields of selected Thars were identified which were used for daily livestock grazing by different
& Study of grazing pressure T,

MALLI PANYALI
SEEMAR ]
ANGRAKHET
DANKHALL
BICHRAMEKHOR
KHARAK | f'
KODIYABAGAR !
MALLI KHOR]
MRBHATEMNA
BHERAPANI M
FULBARI
RAIGUTHAN ’J‘
AMGLAGA
TALLA KOTHA
MALLA KOTHA

I 1 T | 1
LR k2 0.3 0.4 0.5

1T

1.

Distance

Fig. 12. Resource sharing by variosss Thor for livestock grazing in the Dudhatoli region
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2. Along the elevation zone remporary setdements total number of grazing
langs visited by livestock of different Thers of three elevation zone varied
From 24 to 47, and usually with increase in elevation total numbers of
grazing lands per elevation zone decreased. Individually for cach Thor
rotal number of grazing ficlds may vary from 8 to 18 different locations
in the forests. The resource sharing by different Thees is depicted in Fig.
13

SDRE 5: Global Climate Change Studies in the High Altitude
Himalayan Ecosystems ( Department of Space funded;
Period: 2003-2006)

Backgrownd and Obfectives

Situdy of aspaiees of high aiilide H.s.a mnsoqunfm:c of the green house effect and global climate change,

ecosysiems, subsyslems to climate  VCECIAUON Cover is expected 1o respond to changes in temperature and

ehange precipitation. There are continuing efforts worldwide to build a strong
interagency focus on global change impacts on managed and matural
ccosystems. However, there is a large gap berween the Indian studics and the
knowledae that exists in other parts of the world. Observarions and monitoring
from space of the changing landuse and landcover can be used effectively 1o
collect and update information, and to devise corrective steps for mare
sustainable land use. The objective of this study therefore, is 1o advanee our
understanding of the structure and funetioning of the high altitude ecosystems,
subsystems of the Himalaya, their response o physical, biological and
anthropological forces.

Results and Achicrements

1. Satcllite image from LISS-IIT for regional mapping of entire Kumaun
& apecies distribution H'Lm_aia'_lm, ﬂ.nd LISS-IV_imagcs for higher :!Futinns i:u CAILER, :I'I'lid:ﬂll:’

o Chentientiin. of vk ata/ and inner Hlmlnknya.n region were used for detailed mapping of vegetation
Taiicd - cesbes DiE DiEF tvpes and species diseribution,

Himalayan region

& Mapping of vegetation type

2. Deriled classified map of ourer Himalavan region reveals that in the
areas above 1900 m elevation agriculture is very less represented landuse
{0.1%], and oaks are predominant species in different landcover types.
Among the different community rypes oak mixed conifers occupy 15.4%
of the total arca, while oak-mixed deciduous species and oak-mixed
evergreen are spread in 14.6% and 13.1% of the total area, respectively.
Exclusive dominance of Banj-oak, Tilonj-oak, and Kharsu-oak was
abserved in the 2.5%, 2.2%, and 3.2% of the rotal area, respectively {Fig.
133
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SDRE 6: Identification of Elite Genotypes of Hippophae
rhammnoides for Multiplication and Large Scale
Domestication in the Higher Himalayan Region of
Uttaranchal (DST funded: Period: 2003-2006)

Background and Obfectives

Hippaphae vhammoides L. (Seabuckthom), locally called ‘Ames® is one
of the few potential wild resource native of higher Himalaya that offers
multipurpose benefits to the hill people: It can help to improve the degraded
environmental conditions, as it has strong soil binding, water holding and
atmospheric nitrogen fixing abilities, It provides firewood of high calorific
value, and fruits, rich in vitamin C, In Uttaranchal this species still needs -
intensive screening and sustainable harvesting so that its full potential could
be harnessed. The objectives of the study therefore were: (1) study of vegetative
propagation potential of H. rhamnsides, and (i) awareness building amongst
local people abont its potendal, conservation, and management.

Rernlis and Ackievements

1. Rooung in stem cuttings of H. shasmusides following treatment with
growth hormones across four populations in Garhwal Himalayva revealed
that 50 ppm of concentration of growth hormones i¢., Indole Buryric
Acid (IBA), Naphthalene Acetic Acid (NAA) and Indole Acedtic Add
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(IAA), results in good percentile of rooting in  stern cuttings as compared

= Impact of different

concentration of growih to 500 ppm. IBA has shown the best results followed by NAA and TAA
hormones on rooting (Fig. 14],
® Awarcness & training 2. Indigenoustraditional knowledge about the uses of Aswes fruits and fruic

- ati el ;
_Du-.'umcnuum-. '?’i: jutce were documented. It is wsed to cure severe cold. cogh, throat
indigenous traditional uses .

of Amves Froit & fruit jujce infections, and to reduce the poisonous effects of some plants grazed by
livestock, mainly cartle, sheep and goart,

3. Awareness camps and training workshops organized in the study arca.
About 54 houscholdsin |1 villages in Nitand Mana valleys were trained
in method of exrracting Ames Fruit joice.

Fig. 14, (A} Nursery of Ames; {B): Profuse sprouting and rooting of stem cuttings

SDRE 7: Technology Development, Demonstration, Training
and Monitoring for Capacity Building in Rural
Technologies

Background and Ofjectives

Demonsirations, dévelopmant, Agricultural development, globally, is moving wowards organic [arming
‘monitoring & training of simple, focal  with increasing awareness and consciousness about the deleterious effects of
o Rt i, ol chemical fertilizers and pesticides. In the conrext of North Ease India, where
most of the farmers are subsistence farmers, technologies and practices that
are based on high excernal inputs, become inappropriate and inaccessible,
Technologies, therefore, teed to be adapred 1o local conditions and based an
the principles of Low External Input for Sustainable Agriculture {LEISA).
The inputs should also be based on locally available resources and be essentially
simple, low cost as well as locally appropriare, The present activity aimed for
maintenance and application of variows rural technologies in the demonstratdon
farm at Midphu and ME Unit campus; scientific monitoring of technologies
and soil and water management models for their efficacy assessment in relation
to physico-chemical paramerers and production indicarors, technology




upgradation/revision and their monitoring and assessments and technology
demonstration and traming to framers, NGOs and government officials,

SDRE

Results and Achicvements

s Doitonsicktion: o selamed L &:]l.:l:tf.:d m:hnn]ngicls (weed cmupo;ti:_ug_, x'l:lrmi--:mnpnsting, quuid.
technolopgics & their MANUILNE, Water nuttient management ), irigation technologies | bagnds
ASEERSINENT technology), molsture management and nutrient inpuits ( poby-filming,

# Technology experimentation poly-tunnels, poly-pies), vield enhancing and maximizing recarns per unit

* SWC impaces of area mchnﬂlng.-ie? (rrellics, mud[ﬁ_m{ jhuming, moln-ticr cmEpinE,ﬁ, furel
combimtion of bunding saving technologies (hio-briquerting) and bamboo propagation, efc, are
specics being maintained, upgraded and scientifically monitored for their efficacy

AssesEment,

[ B5)

. The modified jhum plot showed increase in vield of Curenmse fonge
{rurmeric), Zingtber offfcinalis (ginger) and Cafanas cajan (arhar), Other
technologies also had significant impact on vield enhancemernit as well as
improving nutrient release efficiency,

3. Astudy on the runoff, sedimentation and nuerient loss to see the impact
of combination of bunding spedes in the modificd jhum plot in the
following combination: (i) Ginger, Colocasia, Pineapple (GCP, (i)
Pineapple, Colocasia, Ginger (PCG), and (i) Colocasia, Pineapple,
Ginger (CP'G) indicated that runeffand sedimentation and nutrient losses
were low in the plots reated with GCP (Fig. 15),

12.000

[mcrec moce mPoc oot mcs|

106004

5.000

G000

4,000

2.000

o oo L. |_.
P Math % {94 IS

HNutrients

C= Colocasia  P= Pincapple  GeGinger Cl & Cl=- Coatrol
Fig. 15, Nurrient loss in modified jhum syseem during June 1o September, 2005,
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SDRE 8: Traditional Pest Management Practices Among the
Indigenous Tribes Practicing Shifting Cultivation in
Morth East India; Documentation and Validation ( 25T
Sunded, Duration 2005-2007)

Backgronnd and Objecrives

Documeniation & validation af The importance of increased food arain production as well as protection
radilional  pest managament  ftom pests and discases is of top prioricy w the resource poor farmers Jike the
prachices of selected fbss ones in upland areas of NE India.  Agricultural productivity is constrained

due o irregular rains, poor seil quality and loss duc to pests and discases.
Abour 45% of the potential vield is lost to pests and diseases. As of now, the
most comimon answer to this problem lies in the use of chemical (Inorganic /
synthetic) pesticides, The consequences of pesticides use are well cstablished.
Therefore, the need of the hour s alternatives to chemical pesticides, which
are environment-friendly and biodegradable. It this context, the traditional
methods of pest management followed by the indigenous communizies in
NE Indiz may be vseful, The present study is an attempt o document such
eeaditional pest management practices amongst the selected ethnic
communities of north- east India along with validation of the same:

Besnlts and achievements
1. Five villages were selected for in-depth investigation in the Harangajao

* Documentation of pests & block of MNorth Cachar Hills district in Assam and Amlarem BElock of
Cicasc: oomteal practoss Jaintia Hills district in Meghalaya where the average fallow period for
® Examples of practices based shifting cultivation was recorded 5.1 years.

on bological means

2. Begular cleaning and weeding, complete drying of rerraces m case of
worm infestation are some of the cultural practices, Manual picking of
slowly moving insects like caterpillars, beetles; use of kitchen smoke for
post-harvest storage, use of differcnt types of traditional eraps to caich
larger pests like rats and monkeys were some of the mechanical methods
emploved for pest contrel.

3. Some biological pest control practices are- Use of crabs to artract
Leprocorssa sp. in wer terraces; use of “Thing Sapu® to control termites
and other insects; use of *Ar’ 1o control chilly pests and use of tobaceo
leaf extract for repelling kivchen garden pests as well as stored grain pests
were recorded.

SDRE 9 Augmenting Economic Security of Rural People Using
Indigenous Bamboo Resources in the Indian Central
{Uttaranchal) Himalaya ( DST Women Scientist Project;
Period 2005-2007)

Background and Offectives

World over bamboo is slowly but steadily gaining importance as a raw
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Documertation of indegrious users  marerial for comage industries and ocher prodocrs, Bambeo plays an importane

mp;:;’:if i;amﬁymﬁ role in the socio-cconomy of mibal and rural people and has been intimately

on bamboo based livalihoed  Associated with I'I‘lﬂ.l.'lkll'ld since ancient r'u:m:. The Manning .C.nmmissipn,

options Government of [ndia has launched @ massive programme *MNartional Mission
om Bamboo Technology and Trade Development’, Accordingly the Gove, of
Uttaranchal has also initiated a program on bamboo and taken step for
plantations of selected species by establishing the Urtaranchal Bamboo and
Fibre Development Board, The radinional knowledge on the use of bamboo
by amisans and the constraints they are facing to improve the made remains
largely undocumented, which if done properly could make a wseful
compendium of information and development of this secror. Therefore the
present study focuses on: (1) o document local pracrices bamboo resources
management; (i) the current and past urilization patterns along with
regeneration and propagation practices of selected species; (iii) capacity
building of local people and possibiliny of development and introduction of
bamboo-based liveliboods for small-seale craft industries.

Results and Achievenents

: inw rof 1es of Th 7 . Wi 3
Ty aF TS A l.  Aninventory of bamboo species of Urtaranchal (8 spp. with 5 genus) as

across THER well as other Himalayan states was prepared (79 spp and 22 gencra).
; Survey in 5 villages in Hawalbagh block (Almora distr.) revealed thar
& Reconnaissnce on bamboa i g 2 3 p
usc in Hawalbaag block bfﬂ.mbﬂl:l and ringal amc]_cs made by the local people and sold in nc_a.rbg.r
R N :-f]!agcs:.—’mwns am.i carning ':J‘m%'f"' Bs. 12{!0_-30{!&} nug:ar}'tlyfamsm.
Tl s A The prices of the items are not fixed and maximum profic is carned by
middlemen.
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Fig. 16. Quantum of bamboo harvested and annual revenue generated in the Lansdowne

Foresr Division, Urtaranchal stare
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Secondary data collected on quantum of harvests and revenue carmed
from bamboo in Lansdowne Forest Division { Paori-Garhwal) indicate
that the maximum felling was done in 1988-89 when nearly 2.85100
culms were liarvested that generated 2 net revenue of Rs. 28 .4 lakh; the
quantum of harvest and income declined in the following years (Fig.
16).

BOX -3
Summary of Completed Projects

Asessment of NTFFy Potential and Harvests and
Local valne Svtem (Tn Howse)

Torth-cast region of India is of exceprional biogeographic interest with high
floral and faunal diversity. The region is also home to over 100 tribal
communities, majority of whom are dependent on various types of NITFPs
for their day-mo-day needs as well as income generation. NTEPs have also
wide potential to be commercially exploited ro meet the induserial denands.
In this investigation efforts were made (i) To screen oot important NTFDs of
Morth-cast region that have got wide marker potential; (i1} To assess
distribution, wrilizaton and natural staws of sclecred species; (i) To analyse
composition of sclected species; and {iv} To idenrify conservation strategics
for the selected MTEPs so thar their natural stamss can be known and suitable
strategries can be formulared for their conservation along with scentific
cuploitation.

& Inventorization of the MTFPs was carried our through review of forest
revenue records of seven states or North-east India, three Autonomous
District Councils of Meghalaya and one district council of Assam; local
market suevey ar Tura, Gars Hills, Meghalaya and Haflong, N.C. Hills,
Aseam; and fkom government agencies, viz. NEDFL APEDA.

&  The review of forest records from 1993-2003 of seven states revealed char
55 NTFP items are being marketed from different states. Manipur has
the highest (31 numbers), follewed by Arunachal Pradesh (26 nos. |, Assam
(9 1wos, ), Magaland (5 nos.), Meghalaya (4 nos.), Trpura {3 nos.) and
Mizoram (2 nos. ).

8  The NT¥FPs collected from the region can broadly be clusified as bambaoo
and canes, medicinal planes, spices, resin, fibre, edible produces, tharch,
dye, broom grass, agar, karha, sandal wood, honey, etc. Of the 55 marketed
species, the whole plant (12.7 %) o plant-parts such as scem (9.1 %), Tack
(9.1 %), leaves (309 %), llowers (5.5 %), seeds,” fruies (164 %), roots (3.6
%), rhizome (1.8 %), resin (3.6 %) and other parts (7.3 %) are used for
diverse purposes (Fig, 17). Apart from these MTEDs, irems such as stone,”
boulders, sand, carth /clay thar are equally imporeant forest resources ferch
considerable amounts of revenue in all the seven stares,

e Local market survey for NTEPs in Tura, Garo Hills, Meghalaya revealed
that 28 itemns are being marketed mostly for use as food. All these irems
are collected from jhum fields, home and kitchen gardens.
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CONSERVATION OF BIOLOGICAL )
DIVERSITY (CBD)

he importance of maimtaining Himalayan Biodiversity for human well-

being not only in the region but across the world is well recognized. With
this understanding, CBD s strengthening its acrivities in [HR through location
specific as well as cross cutting programmes. The activities are responsive to
contemporary global thinking, especally the provisions pertaining to Mountain
Biodiversity, under Convention on Biological Diversite, The aim is to harness
potential bio-resources and minimize the pressure on biodiversicy assers. The
umbrella  programmes include: {i) Bioresource inventory of the Himalaya |
which focuses on decumentation and priontzation of important components
of biologieal diversity; (i) Studies on Biodiversity, which includes in-depth
assessment and monitoring of the important components of biodiversity and
the processes responsible for depletion of biodiversiry; (i) Establishment of
gene-banks - to compleément in situ conservation with the help of ex sitn
methods; and (iv) Peoples' Participation in Biodiversity Conservation - to
promote participatory mechanisms for Himalayan biodiversity conservation,
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CBD
CBD I: Bioresource Inventory of the Himalaya
Background and Objectives
Davelopmeant of inventary for Bealizing the fact that adequare bascline informaton on binlogical
big-resource dalabase resources at different levels (i.e. species, population, community, habitar,

coosystem, eic. | can help in identfication of priorites for conservation and
ensuting sustainable use, the secondary darasers svailable from different
published and unpublished sources are being compiled and analvzed for
development of an authentic darabase. In this contexe, preparation of inventory
of Himalayan bioresources (Bamily, group and area wise) has been initiated
o (1) develop systemaric database of native /endemic species and their habitars;
(i) draw information about various amwributes of specific habitars /species:
and (ifi) priodtize species and sites for conservation.

Resnles nnd Achicvements

A, Floral Inventories

o Svit - uf cointiod ke 1. The temperate dicomvledonous t:'frui.f'scs were anal:.-z,q:fl fur t_h.,: diversicy

temperate dicotvledons (3333 species, 532 genera) and distmbution of endemics, which revealed
37 7% endemismy (endemic 13.0%, near endemic 44.7%). Proportionately
enderaics in temperatc fimilies increase rowards high alpines | Table ),

® Endemic richness

# Inventory of angiosperms
l and woody specics

Table 8. Altitudinal representation of endemics in temperate plants

Subtrapical (=1500] G - 5B (692
Temperare {1501-2000) | 201 {10.5) 894 (467} 218 (42.8)
Alping (3001-4500) 244 (1538 1046 (59.3) 473 (26.8)
High Alpine [>4500) 48 (9.4 336 (65.8) 127 (24.9)

2, Acrows Ife forms, endemic nchness is more in herbs, followed by shrubs
and trees (Fig. 18], Among biogeographic provinees, in Trans, Nortlwest,
West and Central Himalava the majority of endemics are represented by
herbs. On the conurary, in East Himalayvan province tree and shrub
endemics are prevalent.

3. Inventory of angiosperms (4,300 species) of the Trans, North-West and
West Himalaya was prepared, which includes information an over 3000
spucies from the Himachal Pradesh. Also, information on 600 woody
species. of Sikkim was compiled.
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Fig. 18. Distribution of temperare endemics in life form categorics

Faunal Inventories

A study on ichthyo-faunal population and diversity in Senkhi stream,
Papum Pare district, Tranagar, (AT revealed presence of 47 specics (16
familics, 32 gencra) of fishes and 2 species of crustaceans [i.c., prawn-
Macrobrachium sp. and crab-Baryrelpbusa (Maydellindhel phisa) lngnbris
lagaebriz]. The families showed an even partern of disrribution except
that of dominant family Cyprinidac comprising 49% of total ichthyofauna.

Baritins bendelisis, 2 column feeder, dominated in population. The
seattered graph plotted for Barilinr bendelisis (2702), with respect to
lengzth and weight and breadeh and weight showed significant relationship
(Fig. 19 a & b). Similar relationships were obscrved for Prilarfvmecbus
balitora (607, a dominant bottom feeder (Fig, 19 ¢ & d). The
enumeration of ichthyvo-faura, has confirmed two mew records for the
State | Ghyprathoray relchivta and Balirova fruses).

An inventory of 738 species of birds (64 Bamilics and 20 orders} has been
prepared across the Himalavan Biosphere Beserves (HBR), OF these,
209 species fall under different TUCNH categories of threat [eritieally
endangered - 115 endangered - 43 vulnerable - 297 low sk near threatened
- 20 loww risk Teast concern - 30 and dara deficient - 135].

CBD 2: Studies on Biodiversity

Backgrownd and Objectives

Need for in-depth studies, o understand the parterns and processes at

different levels of bindiversity, is being stressed across the world. In the THR,
a region representing richness and uniqueness of biodiversity elements, such
needs assume greater significance, However, lack of anthentic datasets at
different levels has emerged as major impediment in formulation and
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implementation of appropriate strategy. /plan for oprmal use and maintenance
of biodiversity, In view of this, the study focuses on: (1) investigating
distribution of bioresources and their use patterns in biodiversity rich areas,
(i) srudying dynamics and functional features of biodiversity in response to
disturbance, (i) assessment of diversity of important [ecologically and
cconomically} species across altitude and disturbance gradient.

Results and Achicvements
{a) Biodiversity Rich Arcas - Protected Areas

Khobban Wildlife Sanctuary (KEWLS)

1. Dam generared from 65 sites (berween 1640-2400m ) revealed presence
of 17 forest communities. Cedrtes deodara with RN representition
in sites (n= 19, followed by Quercus levcorrichophora (7), Abies piadrow
(6), Quercus semecarpifplia (5) are most frequent forests.
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BOX -4

Summary of the Completed Project
[September 2004- March 2006]

Conzervation & Mawagenient of Pollinators for Sustainable

Agrivaltire, throgh and Eosystene Approach
{FAO/GEF PDF-B funded)

The: Instinnte, as Wational Implementng Agency, completed the PDE-R
phase of the projece. The major cutput of the PDE-B for India (foous arca
- TH R} was the Stockraking Report on following components of the project
(i) Kmowledoe base: (2) deseription of agroecosystems,/ farming systems
{53 Tedormation on crops and their pollinators, () information on insect
diveraty and distriburicn; (d} general status of pollinators in relation o
crops; (c) declining populaticns of tatural insect pollinators; (F) informa-
tion on pollinators interction; (&) best management practices; (ii) Ca-
paciey building and pparenes saiing {a) Government departments and
rescarch organizations; (b frmers associatens, khadi mission; crc., {c)
SUPPEIT progeammes; (i) Shvsing expericncer and disemination af reswits
{a) means o sharing expeniences imong experes, (b} conveving with firm-
ers and public, {c} Interdisciplinary and inter-regional exchange, (d) ex-
isting data base and. other informarion neeworks.

The seockraking report was an oetcome of twor stockraking workshops -
(i} Mational Stakeholders Workshop (Ocr, 8-9, 2004) and (i} National
Pareners Workshop (Nov, 29 - Dec_ L, 3004, and extensive review of ex-
isting information.

The major signals of PDF B Stocktsking include: (i) relarvely pooe dara:
base on wends of population decline and causes of decling; (i) inadequate
efforts to promote indigenous pollinators (c.g. Apés, eompne) populations;
i ) fewer investipations on availability, conservation and management of
non-Aps¢ pollinators; (iv) fragmentary data 5e1s an proportionare contr-
butions (pollination service) of pollinatoss o different crops; (v} lack of
ecological dats sets on crop-poflinaror-wild habitat ineerlinkage; (vi} inad-
equate taxonomic information o pollinators and their food base (foe);
i) relatively poor knowledge buse on pollinators and their services in |-
cenrrilSeasrerny Himalava; (vii) lack of vser fiendly (muln stakeholdery
dara base on pollinators /pollination services.

Considenng the inputs of parmers and field visits by the representanives of
executing agency three sites have becn identified as potential STEF sites
for Global Full Size Project: (1) Upper Kosi warershed {Distr. Almeora,
Utraranchal j; (i) Upper Kullu Valley { Thser, Kulle, Hinvachial); (i) Mamlay
watershied (Sikkim ).

Rased on the information generated and documents prepared during PDF-
B phase. Institute participated in the process of development of fill size
global preject that has been endorsed by the Government of India.
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Among plant resources, 68 species (35 trees, 9 shrubs, and 24 herbs) fall
under different use caregory (medicine-23; fucl- 24, wild edible /food-
20, fodder-22, timber- 4, religious-7, agriculoural 1eols (3), and other
purposes (15 spp.). Probability of use and resource use index of highly
preferred fuel species has been anabvzed (Table 9.

Table 9. Mean collection, probability of use and resource use index

of preferred fuel species in KhWLS

ey - - il | Bevource Ust
e pepiens el oy
Abier pindrow 1138.0 .51 G000
Cedrur dvadara Ta6.0 0.31 455 .04
Clarnus mincropivlia 4320 (23 11724
Depmodiven elggng 4740 027 147 45
Picea mertiienn 1204.8 052 20604
Piss waifichian 13375 .43 720038
Pyrus mnlnis 144 8 0.1 52.80
memﬂnnbund’n 1593.0 046 897.75
Chercus grlaner 1392.0 0.55 76560
0, Fwarrichiira 1812.0 049 908,70

Kni: Wildlife Sancruary (KaWLS)

Survey revealed presence of 9 forest communities [ Afier pindrow
community is mest frequent) and 400 species of vascular plants, OF the
tocal plant species, 37 are used as fuel. C. déadars (PU=0.60;
RUI=792 08}, P mwitbiana (IMT=0.52; RUI=742.05}, Praus walliciuans
(PU=0.61; RUI=642.68), Alnur nicida (PU=0.44; RUT=404.03);
Aesewdns ndicn (PT=0.40; RUI=291.90%, Berberis vaum (PU=0L36;
RUIL = 231.48), Celtic australis (PU = 0.34; RUI = 145.69) and I3
clggans (PU=0.33; RUI=114.30) were among most  preferred fuel
species,

Demographic structures of A pindrow, the most frequent commumity,
are presenied (Fig, 200,

Manals Wﬂd’ﬁ_& Sanctuary- MWLS

i

Sampling across 34 sites (2218-3300 m) resulted in identification of 9
forest communities. Of which, Presa saftbiana and C. deadizrg ane most
frequently distributed. Tree density of forests ranged berween 70-1160
ind, ha-1
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Fig. 20. Topulation structure of Aber pémdronr communicy in Kais Wildlife Samcnary
(TD=Total densing A=A, pindrows, A= Acer aonneine o TR= Tgadites ripta;
PhalPicea smithiana; (5= Cheerens semecarpifolia, ST=8qlix tetvaspersna; and
Th= Thxns baceata subsp, wallichions)

2. Begeneration patterns of C. desdara communities are presented

(Fig. 211,
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Fig: 21. Populadon structure of C, dendara community in Manali Wild Life Sanctnary
(TD=Total denaty; Al=Alver prodrom, Ad=Acer gesmsnasnm, Al Adculng
indice; AN=Alsus witida; Cl= Corving jegremonss, CD=Cedrns deadar;
TR=Trardiaens bpaing PS=Proen smithiane; and PW=Pinss wallichiana)

Propased Cold Desert Biosphere Reserve (MoEF funded)

I, Resource urilizarion pateern of the reserve showed use of plants as: fuel-
42 spp., fodder -27; medicine-84; wild edible-44; relipious-14; imber-
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i 11, and miscellancous-34.  Fuel exeraction trends in 13 villages were
| assessed,

2. PRegeneration patterns of wees in A pindvow, © dendere, P oonithiena,

i 1FLES § ¥ -h b i .

o Fepiaic i gttt aak ;rld Emdu.unpfwl-:;ymmumms_ i::dhl:an:d Lt-. :rmgll:lﬁ 1.'1'_¢II1{[S in sFrL.L-:[_un

successional changes fn e 1o possible repl acement of uiﬂm:nartrs v co-dominant species (ie.,

] population composition, A. pradvow by I wallichina; C. deadava by Juniperns polyearpens and

Pinus wallichiana; P.oonithiena by [ pobvarpus, and Besnla esilis by A
pindrmw),

# Enumeration of plant use.

(b} Biodiversity patterns along disturbance gradient

Study on structural and functional fearures of vepetation diversity across
different intensities of canopy disturbance in three forests of Kumaun (west
Himalaya}, has been completed. The outcome of the studv is summarized
[Box 5],

(¢} Studies on sensitive species

® Investigation into distribu- . Eleven natural populations of Swertia chirayita were investigared in
tion and demography of 5, Sikkim. MNon-significant correlation (1= 0.1997; p<0.05) obrained
SRR T Al berween alitude and average plant density. Identification of 14 micro-
habirats revealed rock erevices support maximum plant density (37 ind/
m2}. Stem height (r= - 0.464; P< 0.01) and collar diamerer (r= 0.272;

I'= (.01} significamtly correlaced with aldmude.

2. Study in west Himalava on 5. ebirayite (5 populations) revealed density
af plant ranging between 1.65 to 2,35 ind, m? (Fig. 23). The frequency
of occurrence was high (90-95%) in all the populations and either
marched or exceeded the frequency of other dominant species in the
plot. It was noticed that the specics performs berter on a southwest slope
under conifer mixed broad-leaved forest. Specific popularons, Kanchuta
locality in present case, with highest biomass (above and below) and
maximum density exhibic plus ateributes for consideration for mass
multplication.

CBD 3: Establishment of Gene-Banks Across the Himalaya

= Backarownd and Objectives
Enrichment of germplasm &t In order to develop 2 germplasm bank of Himalayan plant species and
institute Hds unite crose IHA ensere ex sith conservation of rarc-endangered, endemic and economically

important specics, endchment of germplasm in arboreta (HOQz, and Sikkim
Unit), herbal gardens {HQs, Sikkim and HP Units) and demonstration sires
(Lata - Disrt-Chamoli, UA) have been developed. The activity tocuses on: {i)
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establishment of ex situ gene bank of Himalayan species including
economically important ones; (i) development of propagation protocels for
locally acceprable plants; and (iii) large scale multiplication of importang
species and making the saplings available ar local level,

Considering the need of baving detailed inventory of biediversity resources
in a porential hydropeswer project areas for assessmeént and prediction of
the Tass of biodiversity: die 1o construction of dany, mnnels, erc., this short
term study was initiated with the objectives to: (1) assess the flonstic diversity;
(i} assess the communitics of the potentially high project impact areas; (i)
assess the human dependence on biodiversity; (iv) identify the ranty of the
species; and (v asses the corrent impace of local communities on horistic
diversity of the carchment. Major findings of the project are:

& A total of 619 specics {trees- 445 shrubs- 86; herbs- 438; ferns- 51)

BOX -5

Summary of the Completed Project
(2005- 2006)

Studies on the Flovistic Diversity of the Hamin-Jagatsukh
Carchiments in Himachal Pradesh
(WPA, New Dellii funded)

belonging te 258 penera and 116 Fnnlies of the vascular planrs wers
recorded.

Sampling across 54 sites resulted in ddentification of 23 communitics
[Forests: 14; Shrubs: 2; Alpine Scrubs: 45 and Alpime Herbs: 3).
Amongst the identified communitics, Picen smitbiana with presence in
12 sites revealed maximum freqoency of occurrence. Commumgies in
the petentially high inipact ancy were assessed (14 communities: Forests-
12; Shrubs- 2.

OFf the total, 441 species are being used by inhabitants as medicine, wild
edible, fiodder, fiel, house building, making agrdcultural tools, religions
and various other purposcs, =

Considering TUCN threat categories, 27 species have been idengified
under different threar categories.

Current impace of local communitics on floristic diveesity assessed.
Floristic diversity ar different levels discussed and appropriate straregy
and action plan suggested for the conservation of floristic diversiy of
the high project impacr arcas.




| cep

BOX -6
Summary of the Completed Project
(2005- 2006)

Management Plan for Medicinal Plants in the Catelient
Awea of Pavbati Hydro Electric Project Stage - TIT (520 MW)
i Dhistyicr Kalla, Himachal Pradech
(NHPC, H.E funded)

The Stage IT1 of the Parbari H-E. Project i & run of the nver scheme on rver
Sainj dewnstream of Power House of Parbar H.E. Project Stage 11, The
catchments harbour unigue’ biodiversity including medicinal plants {MPs).
Due tor development of ninnels and reservoar, the bicdiversity of the area is
being affecred. Therefore, the project has been initated o) (i) prepare an
invencory of MI's of the dam submergence area; (i) identifi status and habi-
tar preference of the MPs; and (i) develop management plan for the MPs.
The ourcomes include:

®  The carchment hirbours 104 species of MPs [ie, trees (23), shrubs (223,
herbs (57) and ferns (2}]. Of the idenrified species, 30 (29%) are Hima-
layan native; 9 species native to Himalayan Region and adjacent coun-
tries. Among natives, % species are near endemic,

*  Amongst the MPs, Zanthoxylom armarum has been categorized as en-
dangered and Valeriana wallichii as wvulneeable. The other species iz,
Bhus javanica, Thalictrum foliclossum, Salvia lanata, Rubia cordifolia,
Bergenia ligulara and Hedvehinm spicatum may also be considered as
threarened due to their over exploitation for made,

& Considering the mode of propagation, over 86% species propagare by
means of seeds, 7.7 species by seeds and rhizomes Sroots tubers, and 2.9
species by sceds and cuttings, and a fewer species (2] by son.

#  Management plan for the cultivation and conservation of the MPs af
Dam submergence area and commercially viable MPs of the catchment
ared has been suggested, which includes ex situ conservation of specics of
the dam submergence zone, prioritization of species for culdvation and
conservation, provision for MI's nurseries, capacite building plans, ¢,

Results and Achicvenents

A. Enriching Gene Banks

Arboreta & Herbal Garden (HQs; Sikkim & HIP Unir)
1:

The exsitwe genc-bank site of HQs (arboretum, herbal garden ) and nursery
was enriched with expansion of infrastructure. The site is being upgraded
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BOX -7
Summary of the Completed Project
(2002- 2005)
Dywamics of structiwenl and funcrional featwres of Fiodiversity in
vesponse 1o distnriance gradient in forests of Kumawn Himalaya
(DT, New Dells fanded}

The study focused on assessmene of responses against increasing level of
disturbance i three different oak forests. Attempts were made to {1} assess
biodiversity patterns (strocture fcomposition) acnoss varions dismarbance
ineensities of idenified foreses, (i) analvee impact of distarbance on selected
ecosysten propertics (.. litter fall, decomposition and nutrient release ete.)
and [iii} examine the rélative role of forest disturbances an recovery and
maintenance (regeneration) of species diversite in different foress ccosystems,
The ourcone of the stady include:

=  Development of a maerix for characrerizing disturbance level in Qwercns
Tesrcotrictopiora and ) foribanadi forests of Kumaun Himalaya on the
basis of different anthropeagenic disturbance ateribures (i lopping,
grazing, and practices of management. exch

& Across disturbance intensities compositional parterns in three oak forests
vatied considerably. (i} in banj-cak [0, lewcarrichophora) forest, mean
tree density, ‘total basal area (TBA), shrub density and sapling density
Jin degraded stands was significantly fow (p<0.05) as compared to
protected site. Whereas, the herb density increased  from protected (4813
ind. ha-1) eo degraded (83666 ind. ha-1) but increase was not significant
A(p=L05); (i) in case of mora-oak (O Feribenda) foress, tree densiny
and TBA declined towards the semi-degraded thereafter showed an
increase towards degraded stands. Seedling, sapling, shrub and herb
density did not show specific parterns: (1) for kharsu-oak { Q.
sesmecarpefolia) torests sipnificane decline from: protected sites to d.cgﬂdcd
sites was observed for tree density and herb densin., On the contrary
significant increase was recoded in shrub densivy.

# The demographic parterns showed variation towards high disturbance
sites of ), fmm;ri:fm;*pﬁu torests. The domunant, Q. fewcotrichoplora,”
exhibited accumulation of individuals in young tree class. The co-
dominants Myrica esculénia in semi-degraded unprotecred and Eyvonia
ovalifolia in degraded sitl:_s was responsible for change in overall
demographic profiles. For Q. floribunda forest, the dominant species
showed change in patterns in semi-degraded unprotected site where 2
greater accumulation of sapling was revealing. Chm:rcnsncaﬂ;.r declining
population [with absemee of recruits) of dominant species in high
disturbance site of (), semecarpifolia forest was recorded.

»  Across disturbance level, in all the studied vak foresee, liceer fall was
recorded highest in protecred stees. which decreased owards the higher
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disturbance sites. The decomposition data revealed highest rate of
decompaosition in protected size of € lencotrichoplara and O faribanda
forests,

» The specific investigations on mistlétae infestarion across disturbanee
gradient revealed thar Taxillus infestation an banj-oak forest is associated
with higher lopping intensity. On an average, across lopping intensity,
the infestation on ) fewcotrichophors varied between 21.6% (low
lepping) to 45.6% (high lopping). Results revealed that infestation is
affecred significantly {p<0.01) not only by lopping intensicy bur also
by the size of trees. Mean infestation was siymificantly (p=0.01) more in
high lopping sites (45.6%) as compared to moderate fopping {29.9%)
and low lopping (21.6%) sites (Fig, 22),

m 3 Wi -saem
an B vi-isaem
W -zicen
B 50 M =10
A0
al
i
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LL ML, HL
Lopping intensity

Fig. 22, Infesration by Taxillus resticnr on Onercns lesensrichaphors ar different
bopping intensities and across different CRH classes. Bars with different
lovwver case letters are significantly ( P<0,03) different
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Fig Z3. Plant density in populations of Swertia chirayita in Sikkim
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. as nature interpretation sive. The oursery remained a major source for
# Enrichment and up ; bk ; ilikilies g e i o e
gradation of gene banks E‘.“JSLLELI:J,}_; planting ma_Tr:rmJ m-lm iliry to ‘.-:I.l'll:]ll!-. - |:.51|:-Im[|<_:-n s1les 11
¥ the Instimre. Ower 7500 saplings were made available for internal use in
& Cataloguing and assessment ; : 4
of woody taxs. and the Instituce and over 2000 saplings of multdpurpose trees (MITs) were
establishment of Pt .5, distributed among the schools and other stakeholders in the region.
Pant Smriti Vatika at o) KES ; , .
Sikkim campus 2. Ar Sikkim Unir (Pangthang), in view to catalogue and monitor the
w Land scquision for the existing woody gene resource in campus, all taxa = 10 em dia, have been
arboretum at HP unit targeted to map, measure and tagging, Over 1725 individuals covering
=50 taxa were tmpged and assessed, A 'Smriti Varika' (area, 0.6 hal in
the memory of Pr. G.B. Pant was initiated (Fig. 24).
LAY
Fig. 24, Smriri Vatika ar Sikkim Unit campus, Pangthang
3. The HP Unit took possession of the 1.94 ha land for the esablishmen:
and maintenance of the fitnetional arbaretum, Herbal gardens at different
locations |{Kosi-Kararmal, Almora; Pangthang - Sikkim and Mehal -
Kullu) were further enriched with new accessions (over 40 sppe).
E. Propagation protocols and cultivation packages
Medicinal Plants {HQs)
» Experimentation an 1. At HQs, cxperiments to improve germination of Swertie angseifolia
' germination response of 8. i family Gentiznaceae) revealed variation in germination responses MO,
sagumifelia populations in contrelled condition {16-32%), KNO3 (200 mM)
‘ significantly improved germination (5a1-81.3; 5a2-80.0%) as comparcd

to control. However, in other three populations KNO3 (100 mM}
improved germination {Table 10}. The trearments also significandly
reduced mean germination time (MGT).
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Table 10: Effect of different concentrations of KNO3 on germination
of 8. angustifolia seeds froun different provenances

Sal 31.33 7266 81.33 53.33 13.21 3302
a2 2266 73.23 &0.00 | 35.33 1316 55.31
£a3 1866 5866 2466 | 4400 1692 1272
Sad 32.00 67,33 2333 29,33 17.55 15.41
a5 23.33 76.00 37.33 | a0.00 13397 32.79
LSIY [ Peh05) Tl 1062 1742 1710
F S48 .46 29,56 3. 75
o ‘Scady, of gerarinaricn 2. At HIP Unit, seed gmnm:mon CXPCriments Were conducted on Hy;:nf:afm
response of H. gerforatum perferaraen, Among different teatments (2., GA3, Indol Aceric Aad,
and monitoring of seed ENG3, Thiourea, and Sodiom Hypo Chleride) highest germination was
E-::z:aﬁm aff potential observed in GA3 (70.0%), followed by KNO3 (71.1%) and Sodium Hypo
Chloride {44.4 %) (Fig. 25). Sced germination of Trichesanthe

erfensprdarn, Hedveliisom spicatum and Hvescywier siger was monitored
in the germinavor ar 25°C. H. niger showed highest permination {i.e.,
93.3%), followed by H. spicaron (90.7%) and T tricaspidate (62.2%).

—— Cantral —— A, 150 pm
60 | 4 kMO, H00mMM  —se KNO, 150 mM
= - NaHCIOy 15min "
2 50 -
E % |x
E 40 ]
L ] .
S =
L T 7
= 20 | :
I 10 |
0 - ; T v T - T T - v T ™ T
1 T 4 & % '3 4 4 5§ & T T3
l Days after sowing

Fig, 25, Germination performance of seeds of Hypericnm perfiramos in differcnr

EFCATmcnTs
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Seed germination of Diswcorea deltoiden showed highest germination
lie., 78%), followed by Heraclesm candicans (43.50%), Grewia
eppasicifolin (40%), and Artewicin parviflave (15%) in the nursery beds.

- g CaA ; ; . ) -
& Didiveuant o prowiet 'FDT] 3. Under a CSIR bdxm:. ar BQ&,.pm:cnl TF:r somatic embryogenesis and
somatic embryogenesis and synthetic seed production in Selwsm renuifolinm was developed, Marure
synthetic seed. leaf explants induced 87% callus in M5 medium containing 3 pM 2,4-I.

Maximum production of globular stroctuee, their differentiation into
embryas and germination occurred with 2 combination of 2 M BA and
2 uM IBA. The addition of M5 medium to the alginate capsules {3%
Sodium alginate and 100 mM calcium nitrare) improved their germination
rate to 77.8% as compared to control {57, 8% ). Over 66% plantlers survived
under nursery condition (Fig. 26),

Fig. 26, Somatic embryogenesis and plantler regeneration via syntheric seed in 5.
tenuifolinm. | A- embryogenic calfus, B- different stages of somatic em brvas,
- eneapsulated seamatic embryos, D- germination of synthetic seed. E- plantlet
from synthetic secd, F- acclimatized plantler] ’

High Value Trees

iy witrey propagation of appls o 1. While attempting propagation and impravernent of apple root stock
Girean Sweet Al {under DRT Funded project), in vitro propagation of cv. Green Sweer
monitaring of transplantations has been achieved. Well rooted shoots (plantlers) taken our from roaoting
medium transferred to the pots containing a poting mixture of
vermiculite: perlite: soil (2:1:1). In spite high morealiey, the survived
plantlets remained healthier tll 8 weeks of transplantation (Fig. 27).
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Fig- 27. Invitro propogation of apple o Green Sweet. A- Callus, raised through nu-
cellus; B- Shoot induction and multiplication; C- fn vigrn rootng; [3- Sixwecks
old 1m wires raised plandes
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BOX-8

Summary of the Completed Project
(2002- 2006)

Centvally Sponsored Schewie- Macromanagement of
Agvieslture Supplementation/Complementation of States’
Efforis Throwugh Work Plans- for Development of
Medicinal and Avematic Plants
(DASDY, Kerain, funded}

This project covisaged ro: (i) establish and maintin medicinal and aromatic
plangs (MAPs) in the herbal gsanii.':n_s at different altioedes of Uttaranchal,
Himachal Pradesh and Sikkim, (i} develop nurscries for distribution of
plamting rearerial of selected high valie medicnal and spomatic plants in i
Uttaranchal and Himachal Pradesh, (i) promote wansfer of wechnology |
through national, state and district level seminars and farmers training, and
i) establish 2 regional anatyrical laborarory for quality resting, The major
cutcarmes of the study sre:

o  Established herbal garden in 3.5 ha area {1.0:ha ar Doharnala, HE; 0.5
ha ar Pagthang, Silckim and 2.0 ha ar Kosi-Kagarmal, UA ). Owver 120
species being mamtamed in these gardens. Producoon of MAPs and
disribmrion of plantng marerial was ensured from these gardens.

»  Established a Regional Analytical Laboratory (RAL) ar Kosi- Katarmal,
with updared infrastructure including adalytical egquipments 1.¢. Gas
Chromatography, Clevenger appararus (essential oil extraction,” aromatic
oil exeraction ), microwave extescton sistem oo, The laberatory is fally
functional and provides analyical support to the differenr stakeholders:

o RAT has started penerating authentic darasers for high walue medicinal
planis.of the region, For cxample, analysis of different species of Berberis
was conducted o estimate Berberine alkalods across altoede and forest |
types. The study revealed thar the lower altitude populations have betrer
guantity of the alkaloids and pine Forest 8 the best habitat for optimal
berberine conrents.

o Two state- levels Seminar on Mainstreaming Medicinal Planss for the
Development of the Region organized for States of Umtaranchal and f
Himachal Pradesh and onc district fevel meeting on Anddiipe Padapon i
B Vikas Mein Blsoniba: Sambbavamnes Evam Kavlaaims was organized
in Champawat district { Uttaranchal).




‘ I:GIFE =EEGEFJI-1E

CBD
BOX -9
Summary of the Completed Project
(2002- 2006)

Amessment of Existing Stock and Scaling-up Productivity of
Selected High Value Himalayan Medicinal Plants
Through Bislogical and Biotechmolagical Approaches
(NMPB, New Delbt funded)

The project was initiated with the objectives to: {1} quantify the availability of
identified species in-selected representarive sites of Uttaranchal Himalaya, (i)
develop propagation protocols through conventional and #r-ritre approaches,
(il ) develop herbal garden of propagated plants for e -diew conservation and
demonstration, (iv) inventorles of selecred medicinal plams of Uiraranchal,
{vh miainrain a heebarium, and (vi) organize State-Level Seminar. The project
outcome includes:

&= Population asesment of target spedes in selected sites (Picrorhiza kurroca
= 11 Acomstnemn balforerss -6} of taranchal was conducred. B krroos
populations occupyan alticnde range berween 3340-3880 m asl and prefer
mcast sopes. Deénsity ranged Fom 143 md. m-2 [Valley of Flowers) o
535 md m-2 (Bhujanikhan). A falfeesii prefees moise slopes between
3300-3700 m and density of species varies from 0.48-5 55 ind m-2.

*  Darasers generated on morphological variabilive (L. plant height: oot
fength and diameter; leaf number, lenath and widich; below and above
round biomass, ete: ) of these two selecred specics,

® Improvemnent in seed germination achieved using vanous plant growth
regulators. For both the speces maximom improvement {2 baurrson-
42 5% A. baffonrii-4] 6%) was achicved under GAS {2000M ) treatment
and response was best in agropest substrate. Vegerative propagation
‘protocol through stolon curing in case of P esprose and through milter
curting for A, falfosrdid was also achicved,

s [n-vitre propagation protocol for P kerrose nsing cpicoryl segment and
mature cxplant and A birlferis using epicoryl segment was achicved.

® Herbal garden (1.5 ha} and demonstration plot has been established at
Lata { Diasericr- Chamedi] for ex sitt conservation of high altitude medicinal
plants. Aceessions of 22 high value medicnal plants have been mainmined. i

® Trepared deeailed inventory for 22 seleered Bigh value medivinal plants
and r.'lﬂ’ﬂopcﬂ herbaria of selected important nmdi,cin:}l plant of
Uttaranchal at Kosi-Katarmal {Almera),
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CORE PROGRAME-IV

ECOLOGICAL ECONOMICS AND
ENVIRONMENTAL IMPACT ANALYSIS
(EE&EIA)

n the Indian Himalayan region the people's nced and aspirations press the
I]'ltiliC'_-.-' makers and Government implementing agencics to continue
developmental acrivities despite several undesirable environmental UTIPRLCES.
Hydropower projects, expansion of road network, commercial croppding that
entails introduction of hybrid crop varietdes, monoeculiures and fertilizers and
biocides, increased urbanization and vehicular traffic, ere. are some of the
examples. There has been a continual conflict between man and nature in the
funcrioning of the developmental projects that grossly disregard the narure's
law, Symproms of such an approach are encountered as, soil erosion and
landslide mriggering, water and air pollution, loss of forest vegerarion and
biediversity, migration of people ete, Every vear Government purs lot of funds
and effores for mitigating the ill-effects of these developmental projects.
Theretore, there is 2 need w analyvze the environmental and socio-economic
impacts of these developmental acrivites ro come up with remedial measures
for mitigation of the negative impacts. Further, the cost-benefit analvsis alse
need 1o be worked our considering the cost of ecolagical and fon-tangible
benetits and losses aceraed fom such projects to facilitate the decision-making
inan cnviromnent-fricndly way. Durng the reporting period the Core activities
were focused on ETA of hydropower projects, impact analvsis of tourism
induced vehicular craffic and air pollutdon and alternadve land wse pracrices
{tea and vegerable cultivation) and other crop management interventions.
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EE& EIA 1: Tourism: Impacts on Ecosystem and its Ecological
Economics

Backgrownd and Objectives

Azseagment of lours! influx, By some estimates, tourism is now the world’s largest industrv. It s

ARk the oaly economic area where developing countries consistently run a trade
surplus. Bur the industry’s rapid growth has placed a heavy burden on logal
econontics, cultures, and environments. Uncontrolled tourism developmient
is stressing many of the planet's meost sensitive locarions. The Himalavan
region presents a paradex, While it is ong of the richest regions in the world
in terms of biodiversity resources, it is also home to some of the world's
poorest people.  There are immense epportunities for tourism in the THR;
narure, wildlife, adventure, religions and letsure tourism are some of the
options. Therefore, tourism sector needs urgent attention to reap the benefits
of sustainable tourism which includes revenue geoeration as well as
sustainable livelikood for the locals, Studies were therefore focused on solid
waste management, tourist influx and infrastructure, air quality monitoring
(TSI, 50, NO, and surface ozone in Kaollu (H.I%) and Almora town
{ Kumaun Himalaya).

Resnlts and Achievernents

s Dama development on I. Fhallg:ing Behaviour of Ambient Air Qualiry ?.nd Snfrf‘aoc Ozone
tourist & vehicular raffic in Hill Spots: A Case Study of Kulla-Manali Tourist Complex
* Air guality monitoring for {EMTC), Northwestern Himalaya (partially fended by DST: Perfod:
TSP, SO, NO, & surface 2003-20006)
orone

1. The per day incoming visitors, based on 12 hourly census (6 AM-6 PM)
on an alternate day for ten months, ranged from 14,377-23.578 in Kullu
and B28-8 558 in Rohtang Pass {Fig. 28). The number of plying vehicles
ranged from 1,632-2,927 at Kullu and 128-1,273 Rohoang Pass.

2. The highest total suspended particles (TSP) concentration at Mohal was
267.1 pg m? in June 2005 and 2474 pz m? ar Kodhi in April 2005,
PM*™ ar Mohal was 112.7 pg m in January 2006 and 75.0 pg m™ ar
Kothi in Aprl 2005.

3. Among the gaseons pollutants, SO concentration in April 2005 at
Mohal was 12.3 pg m® and 14.5 pg m™ ar Kothi. NO, concentration
at Mohal was 22,1 ug m™# in February 2006 and 7.9 pg m at Kothi in

Tune 2005, On an average, O3 concentration at Mohal was 30.4 ppb,

L while the highest was 67.3 ppb on May 6, 2005 (Fig. 29).
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Fig. 29, Monthly values of surfice Ozone 10, ) eoneentration at Mohal during April

II.

* Compilation of tourise
statistics

* Imitation of work on solid
WASE management B aip
quality monftoring

25 -March 2006

Impact of Urbanization and Tourism Development in Almora

Town

Secondary database on number of Indian and Foreign tourist infux
(1997 to 2005; Fig. 30) and the number of registered resorrs, hotels
and guest houses in different price segments along with their capacities
in-and around Almors town was compiled,

Methadology for condu CHng primary surveys and sampling locations
in Almora town was finalized and field work was initigred o
categorization and quantification of municipal solid waste, air qiraliey
monitoring (SPM, RSPM, NOx, 50}, vehicle pressure and water
availabiliy,
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Fig. 30. Tousist milow in and around Almora ciry

EE& EIA 2: Environmental Impact Analysis of Hydropower
Projects

Baclovound and Oijectives

ESA 2 EMP od & iptining The Himalaya carries rremendous potential 1I'm-r dcx—ch:pl:n-_‘l:l[.uf i'n-il':.“ﬂtinn and

hydropower projects hydropower, Development of hydropower in terms of mini ar micro-hydel
projects, and through large and smiall dams, is an uneapped area thar has
potential to fevolutionize the economy of the Himalavan States. While the
development of mini and micro hvdel projects is always eco-friendly, the large
ar small nver valley projects have widespread implications that include loss
of agricultural land and bio-diversity, displacement, alienarion, structure
failure and risk of flash loods eec. Besides the choice berween largre and small
dams, which shrouds in controversy, the rehabiliviion and inter-boundary
disputes are the other debatable issues. Experiences of upcoming hydro-power
projects in Himalaya can bemter clucidate the subject and help finalizing the
priorities. The major objectives of this study are therefore 1o undertake ElA/
EMT studies on already proposed ‘or upcoming projects and suggest suitable
remedial measures,

Resulte and Achirvements

L. People surrounding Parbat 1T {100%) and Parbari 111 i 14%) perceived
® Impact-development of road new road network as one of the major positive impacts of hydropower
network, water crises, projeces. More than 60% respondents acknowledged financial benefies

wneereh Raxasile, nie through compensition and possibilities for farure rourism development.
pollution, crop damage

b

* Alr quality- Increase is TSP Among the negative impacts, =73% respondents outlined water criscs,
over permissible limits occurrence of natural hazards, nodse pollution, air qulity deterioration,
crop damages and tree felling due o the hydropower projects

{Fig. 31). People suggested preventive measures such as, prohibition of
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blasting in the vicinity of residential areas, afforestation, proper disposal
of muck as well as debris and water sprnkding 1o control the blowing
dust.

3. TSP from July 2005 onwards showed that during winters TSP
concentration crosses its permissible limit, The highest ever values so
far recorded was 1847 pg m™® (Fig. 32).
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II1. Comprehensive EIA and Formulation of EMP for Nandprayag-
Langasu & Tamak-Lata Hydro-Electric Projects (Uttarenchal)

(UTVNL funded; Peviod: May 2005 - Aprif 2007}

Resnlts and Achievewcents

L. Secie-cconomic survey of the villages and landslides falling in the project
aren were conducted to develop landslide restoration plan and reservoir

rim treatment plans.

Based on the R5-GIS data, a COMpPOsiCe
catchments area map of the project site is shown in Fig. 33.

FALES COLOUIN CONPCETRE GF BTUlY

.

S

Fig. 33. False color compuosite map of the study arca {Tamak-Lara HE prajuce),

Table 11. Phytosociology of influence zones of two hydroelectric projects

| Vegetation parameters | Abundance | Density | Frequency | Toml Basl Cover {m2)

Mandprayag-Langasu HEP

Trec 444 1.556 163,889 2639, 750
Saplings 46.153 2139 108,333 54140
Seedlings 20.552 L.167 G000
Herhs 424532 21431 448 611 -
Shrshs 130, 194 536l 131 944

Tamak-Lata HEP
Tree 143 1.597 38889 AHOR.7T
Saplings 04 0986 31944 639
Seedlings a8 (L5568 25
Herbs 404 4.750 #6111
Shruhs. fla F472 186.111 -




F=

| ANMUAL REPORT 2005-06

2. Survey of flora and fauna of the projecr sites have been completed
involving 77 sampling points in Mandpravag-Langasu hvdro-clecrric
project site and 67 sampling points in Tamak-Lara HE project site
(Table 11).

IV. Comprchensive EIA and Formulation of EMP for Lakhwar-Vyasi
HE Project (NHPC funded; Peviod: March 2006 - Asgnse 20006)

® Compilation of land records Detailed information was procured abour the Jand acquisition under the
of affecred fumilics. & data Lakhwar-¥vasi HEP. Land acquisition dara collected was verified
ﬂim;’ ::r"?l;n;'::‘ el through the land record officer | Penpard) for identfiing parially and
fully affected families. Our of the 212.7 ha private land required for

S 1 P i e
’ f;;-:::ra-rjun it construction, 98,8 ha is irdgated and 113.7 ha is non-irrigaced.

[

2. Ficlds surveys were conducted for listing flora and fauna across the
project area. The list of fauna found in the project area during early
2006 is given in Table 12. For the vegetation surveys more than 83
sampling points in project influence zone were sampled falling under
different vegeration tvpes (Fig, 34). Dara on soil, warer quality and
aguatic life have also been collected from the project sites,

3. Al the required BS/GIS favers and data base has been creared for the
catchments area and inflaence zones of the Lakbwar-Yvasi HEP for
erosion incensity classification.

Wivad Dwci Fosar Agricatan
- ::a“ n!.:....
G P EdTRe
E Temparns Wisad Lasssd — W eer
—CarHen - fcerh
-t Raad
- iipiae Fastais Dandma Ladniia

Fig. 34. Quadrate study map for influence zone of Lakhwar-Vyasi HE project
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Table 12. Wild animals present in Lakhwar-Vyasi project site

Black bear Selewvacates Haibetams Rare
Commeon langur Precvies enrellus Commaon
Spotted dear Axtr auis Vulnerablc
Fux Vialpus valpus Vulnerable
Himalayan goar antilope Nemorabasdus goar Vitlnerable
Samber Caryus wmicolar Vulnerable
Leopard Panthera prrdus Yulnerable
Common mengoose Herpeszer edwards: Vulncrable
Moaonkey Maccx mwlata Common
Porcupine Hysrrin indicn Commaon
Trian hare Lepusnigricoliis Common
Wild baee Suscrofs cristus Vulnerable
Leopord car Felis begalensic Viulnerable
Wolf Clesdsarseres. indiests Vulnerable
E TR ———

Drard's Commeon
Karize Bungnrits casrulens Commin
Kabra Naja naja Crmman
e vipes Viper varmpells Common

Common lizand @mhmﬂ#m [ Comman
Great lizard Varanus besgalends Commaon
Girgit Calates wersicrley Commaon

EE&EIA 3: Impact Assessment of Alternative Land Uses

Backarownd and Olbjectives

In the Himalayan mountains cultivable land is a precious resource. The
traditional agn-silvi-pastorzl mode of livelihood of the local inhabitanes is
gradually shifting to alrernative land wses, such as cultivation of cash crops
(e, tea, floriculire; vegerables, coltivation of medicinal plants and high
viclding crop varieties ete. ) under the influence of efforts pur under various
Government programmes and market economy. The implications of these
changes may be scen on nutrition and health, loss of traditional crop varictes,
soil and water pollution, land use and land cover change, sodio-economic
milican ete.  Similarly, the changes in land use/cover taking place in the
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cold desert areas are affecting the surrounding ccosystems. Therefore, the
impact of these changes needs to be analyzed from the standpoint of
ecological and socio-economic cost and benefiss. Agriculeural praciices those
are favourable with regards to soil fertlicy management and SWC need to
be investigared. Efforts are also required 1o find out the mitigation measures
to enhance the efficiency of the alternative land use practices and reduce
the ill-effects of these changes an the environment. During the reporting
period studics were focused on the following.

{I}) Impact Assessment Studies on Tea Cultivation in Uttaranchal

Hills
Besults and Avlicvenents
- : . Mean annual pH, organic carbon and total nitrogen in the soils of
* Comparison of soil qual d
mmf"m ufidi,::} .ﬂlqr selecred tea gardens of Kausani (Kumaun hills, Untaranchal ) were found
garden sites and adjacent significantly low as compared to adjacent non-tea garden soils {contral),
e garden sites of Total phosphorus was found significantly high in tea garden soils as
sl compared 1o control. Toral potassium was found almost the same in
* P:.l'a:rl'fet,ar compared pH, both the conditions (Table 13).
organic carbon, total
Nitrogen, total Potassiunm
L;dqga,p?,_.., am’:'_.hﬁ;_ Table 13: Mean annual concentration of different soil quality
el parameters in tea gardens of Kausani (UA). The range of

values across the year is given in parcntheses

pH 5.00:004 3.59:0.04 =16 T (10K

[4.01-6.05) (5.02-8.57)

Organic Carbon (%) 1 21=0.03 L 4520.04 =48 P 0.001
(0.53-2.4) 0.71-2.42)

Tostal Mitrogen (%) 02520000 025001 t=2,14 P= 0.05
(0.14-00.30] (0.22.0.36) )

Toral Phospharus (%) [T G T QG502 t=F 14 P=0.001
(0.01-(LDE) (0.01-0, 10

Teatal Pl:_bmsium (%) 1.32:0.0a 1.27=00.05 el = N5 =
(h46-2.113 (39 2.04)

2. Mean annaal concentration of lead (PhY in the water [ treatment)
draining tea gardens (0.19+0.02; range= 0.0-0.45 ppb) and the water
leontral) collected from adjacent non-tea garden area (0.18:0.02;
range= (L0-0.61 ppb) was similar (Fig, 35 A). Copper (Cu) in the
treatment (0.50=0.20; range= 0.0-5.51 pph)} was markedly low than the
control {0.92:+0.42; range= 0.0-14.63 pph) water (Fig. 35 B). Similatly,
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Fig. 35 A. Lead in water of Kausani tea gardens
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® Laying out experimintal
design; 13 treatments of
tillage & 3 tvpes of mulch
on wheat ceop

® Study of soil quality &
rumoff impacts

Arsenic (As) in the trearment (0, 1920.07; range= 0.0-0.68 ) was low than
the conreal {0,27=0.07; tange= 00-0.71). Tron (Fe) in the teatment
water (7.51£1.88; range- 0.0-40.95) was found high than the control
(5.:46£1.19; range= 0.0-29.16) (Fig. 35 C).

3. Mean annual concentration of chloride and nitnte was significantly high
(t=2.18; P<0.05) in the wearment warer than the contral; whercas pH,
nitrate, sulphate, total hardness and phosphate in both the conditions
were alike (Table 14). In the weatment water, the concentration of
phosphate (1.25:£0.04; range= 0.9-1.6 pprn ) was lower than the control
{1.2820.04; range=1.0-1.7 ppm .

Table 14: Mean annual concentration of different water quality
parameters in tea gardens of Kausani (UA). The range of
values across the year are given in parentheses

pH (n=37) 7.a20.08 T57=0.00 t=thdd = NS -
(6.2]1-8.23) (6.22-8.23)

Chlorde {n=14) GET 20,70 B2 0,85 p=llBd = NE 5
{24-11.1) {1.5:12.6)

Nitrate (n=31) L&7=0.15 1.87+0.2] =077 = NS
{0.02-3.9 [.2-6.7)

Mitrite (n=37} (r.0E20.04 (05002 t="2.18 P=D.0S
(0.02-1.08) (0-02-0:8)

Phesphate (n=37) L2500 | 1.28=00u e=il i = MY =
(0.9 1.6) 0175

Sulphare {n=10) BO.50£12.60 924231374 1= 156 < N¥ =
{20-164 ) (42-196)

Toral hardmes (=1 5) ALE3=2 93 30 Bael 66 1=084 < N5 =
[I4-62) [12-42) |

(I1) Impact of Reduced Tillage and Mulching in the Central
Himalayan Cropfields (funded by DST; Period: 2005-2008)

Resnlts and Achivvements

L 1In an abandoned cropficld {Kosi-Almora, 1152 m asl) 39 experimental
plots {size 5x3 m?; slope <5") prepared for 13 treatments of tllage and
mulching (replicated thrice in 3 RBD design), Oak, Pine and Lantana
leaf Litter was mulched  afer sowing wheat in early November
(Fig. 36). The initial soil physico-chemical characteristics ((-15 cm
depth) revealed: seil rexture (19,7% sand, 61.4% sile, 18.6% clay), soll




moisture (17, 1%}, water holding capacity (52.4%), soil OC (0.44%), soil
pH (5.6), toral N (0.14%), P{0.07%; and K (0.77%).

SROG

EE&ELA

Fig. 36. A bird cve view of cxperimental site of the project

2. Among the 13 different sreatments mean soil meisture ranged from -

P1.6% and mean soil temperatare (range = 16.7-18.2°C) across wheat
crop cycle (Movember-May),  Available N [Nl’.)s-N and NH_‘-N], P
(PO -P), WPE, rae of C and X mineralization and microbial biomass
(€ and N} were determined in all the 39 plos (Fig. 37 A-B).
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3. Qut of the total 10 rainy days (rainfall 50.4 mm) during the wheat crop
cycle, runoff (L plot) was found (range = 0.66-2.1 L/plot) and silt
lesss (range = 7.68-18.08 g/plot). Rare of panicle mitation (range =
98-224x107 /ha) and grain vield of wheat {range = 1105-1494 g /plot)
was recorded varable across the treatment plots.

(I} Land Use Changes and its Environmental Impacts in Cold Desert
Environment: A Case of the Lahaul Valley, Northwestern Himalaya
(ICSSR funded; Period: 2004- 2007)

Besults and Achicvements

 NSC spplication & its 1. In the cold desers of Lahaul valley night-soil compaost [ NSC) preparation
impacts using human cxcrera, tree leaves and grass, ash and dung from cantle,

. Quantum of N5C use sheep and goarts is an age-old practice.  Annually the quantity of NSC
.o ised NSC was computed about 25 MT in Hinsa and 17 MT in Jahlma villages.
= ' The per ha use of NSC was 8.0 and 7.2 MT in Jahlma (in 64% of the

cropped arca) and Hinsa (in 15 4% of the cropped area) villages,
rcspec:.imiy. Que of the four villages surveved, two \'jliagr,s do not
pracrise M5C.

2. The impormant cash crops and raditional crops where the NSC used are:
pea { Pisum setivasm), potato ( Selanwm twberorwn), barley { Hordeusn
drimeaelayense), wheat { Trivicnm gestivan) and hops { Huseslis lepadier)
{Fig. 38).

Fig. 38. Some valuable tradivonal crops: {a) buckwheae, mustard oil, (b) maize, (c}
buckwhear, (d) badey, and (e} use of night-sodl compost in crop fields in the
Lahaul valley



* Preparation of geological
maps of recharge zone: 14
springs

& Monitoring of WHC, water
discharge & heavy metals
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(IV) Impact of Geology and Land Use / Land Cover on Spring

L

Discharge in Western Himalaya (MaWH fesded: Period: 2004-2007)

Geological maps (lithology, landuse /cover, slope and aspect, soil profile)
of the recharge zones for 14 springs located in different geological
conditions in the Western Himalavan region were prepared. The mcan
water holding capacicy (across 0-15 em and 15-30 cm soil depths) of
the recharge zone soil of these springs varied ffom 34-60% ( Table 15).
Warer discharge of all the 14 springs was monitored ar monthly intervals.

Water quality analysis of the springs for Cu, Pb, Fe and As (ppb) for
stimitier and winter scasons using Aromic Absorprion Spectrophotameter
[Make: Varian, Model AA 280 Z) revealed that the concentration of
Fe was highest (range =2.83-26.63) followed by Cu {range =0.232-0.96)
and Pb (range =0.51-0.71). As was absent in most of the water samples.
In the warter samples of winter 2005, the pH ranged from 7.4 -7.9 acrass
the springs,

Table 15: Soil water holding capacity (WHC) at two depths for the

selected springs

| Mean WHC (%) |

Batula 40
15-30 41

Maithana 015 S Fl
15-30 @ik

Karas 0-15 47 a6
I5-30 et

Kamera -15 3R 39
15-30 i}

Teendhara 0-15 53 47
15308 4]

Charwapipal {1-15 a2 50
15-30 &7

Jeshimatk =15 57 55
15-30 53

Bharal 0-15 58 533
1530 a7

Kothar 0-15 +2 A9
15-30 35

Bhaktivana (15 a5
1530 33

Bidakor 15 52 44
15-30 45

Giulabra: 15 G5 6l
15-30 56
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BOX - 10

Summary of Completed Projects
(2002-2006)

Vegetable Cultivation in Kiairna Valley and it Impact
an Epnvivonment (Tn-Hopse)

The study area, Khairna valley is a rural regime loczted in Unaranchal | Kxmaun
Himalaya). It imcludes Khairna market 1.e., 2 place at nearly 30 kms distance from
MNaini Tal rown-and 190 setdlemenss distnbuted over an altirndinal range of 900 o
2000 m ash, To the lase few decades the valley has witnessed a sudden spart in
vegetahle cultivation. The study, therefire. was conducred o knew the underlying
reasons, driving forces, adoption, and the impacts- of this acovity, Nineteen
representative villages in the study area were surveyed to probe different scenarios.
based on distance feom the road-head, altivade (ageo-climatic sitations}, irigation
tacilizics, adminiserative unit evc, The major findings of the smdy are:

® A houschold sarvey {M=777) revealed that average househeld size in the valley
s 7. 16 and average landholding is 0.54 ha. Mearly 88% of che househalds prow
viegetables and the average gross area under H.'gcuhl-:s per Bouschold 15 39.6%
ofthe landhodding. Only 17, l%ncf"&:-agnm!m:nll:nd is irrigated, a:l:ldrmgated
huhjmg per houschald is merely 0.092 fa. Agriculiure is predominandy rainfed,
and most of the veperable cnltvarion & confined to rainy season, however small
scale off-season cultivation is alsa praviiced,

* The sverage vield of vegerables weorked out on the bass of houschold responses;
fist tesmiato, pea, canliflower, capsicum, biean, and chilly were found o be 91 38,
1525, 306,67, F07 .3, 24.9, 17.1 and 64.67 q,/ha, respecrively:

& Analveds of vegerable coltivation in che valley inrerms of three categones of
distance from road head i.e., < 2 km, 2-5km, and = 5 km, did not indicare a
linear erend ‘in vegetable production with the distance. Yet, the vegerable
cultivation was found to be mostintensive in villages within 2 kin range from
the road {gross area under vegstable to landholding mee = 51.9%), Also, the
adoption {aumber of vegerable culdvating frmers) was maximum 38.8% in
the zone, suFgestng road COMIECHviEy v to 2 kim distance a prompting fictor
for vegerable cultivation.

& Sipulardy, different agro-climatic conditions.did nor exbilr 2 rrend with vegetable

“producton. The middle alntade arcas Le. 120001500 m altitede, seemed o
be the most preferred sites for vegetable cultivation {adoprion = 901.3%; gross
area o lndholding size < £1.53%).

& The analyses of poople’s perceprion revealed thar casy cash and easy and
maximized use of land as the two most important reasons for spurt © adoption
of vegerable cultivarion. The toral affirmations recemved in support of these
reasons [easy cash - 54.76%, casy and maximized use of Tand - 4+1.64%) were
over 95%.

8 Teople perceived both positive and negative impacts of vegerable culrivarion.
Increase in wordoad for women, bess tme available for them for childears
househald chores, nutrirional impaces as result of switch from cercals to
vegerables, loss of radinonal landraces are the main negatve impacts. Fowever,

casy cash ingoane, employment, nutritional benefits and production relared
agricultural selutions were stme of the positive impacts.
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CORE PROGRAME-V

ENVIRONMENTAL PHYSIOLOGY AND
BIOTECHNOLOGY (EPB)

he application of conventional rechnigues along with the sophistication of

binzechnology is all set to increase the efficieney and productivity of plangs as well
as enwvironmental heatrh, Over the pase decade the nesearch activitics of this core group
has focused on studics relared to understanding of ditferent factors that govern the
productiving and funcooning of plants. Microorgantans are known to play 2 significant
ol in infueneing plant growth, and therefore actvines continwed on microbial diversicy
in Himalavan soil, plant growth pronwoting rhizobacrenia, and nvveorrhizal assocations
in Himalavan trees. A number of bacteria,. isolated from soil, have been used ay
inoculants which resulted in improvement af plane groweh and seed germinacion. The
microorganisms isolared from vinous sources ane being mamtained under lab conditons
and being characterized for Biorechnological applications, There has been an
averwhelming demand for high qualite plant propagoles and continuous effores are
urwderway 1o develop propagarion prozocels, using beth comventonal as well as i pitee
techniques, for economically important species. Large scale multplication of sclecred
specics, particularly ‘maggar” bamboo and Rbudodendron madensi, has been taken up;
field plantation and subsequent growth performance based on physiologacal, biochemical
and molecular parameters ave been initated. [nview of the increased biotie pressure
that has threatened the survivil of several important high value medianal plants of the
region; elite clones have been seleered based on content of active biomolecules and
been conserved in the high alimude field stadons, Due te harsh climate conditons
and crratic rainfall pattern in the Flimalaya, planes are subjected 1o varioos types of
stresses affeeting the overall growth and productivity, and such invéstigations leading
o enderstanding of mechanism of adapration is in progress. The relevance of hill-
spetific technology transfer in the hilly region has been realized and attempts have
been made to impart trainings o villagers, farmers, marginal growers, erc. for long
term benefit and economic uplifiment of the rural peaple.
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EPB I: Rhizosphere Microbiology of Himalayan Plants

Backgronnd and Cfectives

Isoigtion & characterization of With a view to study the microflora in Himalavan soils studies have been
’“_'Sr‘:"}?"ﬂ-?-"'iﬁf"nsl and microbial  initiated based on the isoladon and characterization of three mronps of
Givarsny i1 Himaldja microorganisms, i.e., bacreria, actinomyeetes and fungt (including
mycorrhizae ), While the temperate and alpine locarions have been explored
for enumerating the diversity of free-living bacrerial, actinomyceres and
fungal communitics, the svmbiotic assodations between selected trees and
the AM (arbuscular mveorrhizal) fungt have also been investigared, Thesc
investigations manly include the microbial diversity, plant-microbe and
micrebe-microbe interactions with special reference 1o their applications. The
studies carried out in the reporting vear were locused on: (i) microbial
diversity in Himalayan soil; (i) plant grewth promoting rhizobacteria; and
(i) myveorrhizal associations in Himalavan trees.

Results and Aclicvements

1. Microbial diversity in Mana hill soils (near Badrinath; Chameli-Garlwal,

& Izolation of microbial ; z 5
Ultraranchal ), characterized b subeers temperatures due 1o snowfall

diversity in Mana hill soils

y =t iy WA LS W seamined, 33 species of bacrer: 3 i)
» Chirscherization. of difftrent hj‘lllll.g WARLET Was exi 1:II1L|.1: and ?_ species of bacrena, actinomyceres,
straing of Peademenar pactida ful:g1 and veasts were rassed in the form of pure isolates, lsolatons were

B conducted on selective as well as non-sclective media ar differcnt

emperatures.

F'Ig. 30, [‘hnsplw te solubilization I..'5||I and antifus 'E‘"I B |:l-:1|:-:||li.d -:1E'ﬁnm‘r.lm:mnrp}rf!in
BO.
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2. Characterizaticn of a fluorescent, psychrowrophic, phosphate solubilizing
and antagonistic strain of Predomonas purida BO, isolated from a sub-
alpine Himalayan location has been complered. The morphological,
physiological, biochemical and molecular properties of this serain is
presented (Table 16), The isolate showed maximum similarity with
Presdomonas putida based on 165 rBNA analyvsis and alse exhibited
several properties of bicrechnological importanee (Fig, 39).

Table 16. Characteristic Features of Pseudomonas putida BO

Colomy meorphedogy:

Fluorescent.: vellowish colomes {2-2 mm dia) on
Psendomonas isclation agar ac 25 °C afrer 48 b
incubartion

Micooicopic featares

Gram —ve; single, meotile rods, 0608 X 1.2-1.8 pm

Extra and intracelludar
ENEYTE a.q‘.lmq:'

Posizive for Catslase, Cirrate udlization. Gelatn
berdrobyeis, Cymachrome oxidase; Nepgarive for Casein,
Starch and Urea hydrealysis, WNirate reduction

Utilization of carbon sources

Pesitive for Arabinose, Dextrose, Frocrose, Galactoss,
Mannitol, Mannese, Trchabose, Xylose and negative for
Adonieol, Celiobiose, Duleitol, Inositol, Tnulin_ Lacrose.,
Malecse, Baflinse, Rhariniose, Salicin, Sorbitol

Temperatire walerance

0-35 °C, Oprimum temperatore 25 °C (perchregrophic)

pH wolernce

3-12, eptmum pH 8.0

Salt valerance

upin §% (W]

Antibaoee sensitiaty (pg ml

Arn]_:m:iﬂ:in 1506, Carbenicaltin 1504, Chlosoamphanicol
5, Genszmycin 5, Kanamyein &, MNalidic acid 200,
Penicitlin 1500, Rafampicin 2000, Strepromyein sulphate
1), “Fesracycling 204,

165 cRNA analysis and gene
SEQUENCES

Maximum similacicy with £ pasida (/62003358 /b
ATYSE253.1 1 other closely relaved 165 rRNA gene
sequences are (1) Prendomorar sp. SFdc [gif
58615858 /pb /AYEI0843°1); (2} Preademonas sp.
E22 (ei/51335025, /ub AV 625608 1) aod (3} P
patide srain PO 16 (5 /60202562 /b FAYH 180671}

Suppression of phyvropathogens, ¢,g--Afrorweris airermam
anid Erisarism avvgporeon; Production of chitinase, fi-1,3-
giucanase, salicylic acid, siderophores and hydrogen
cyamide

247 mg mi of T afier 15 days of incubation ar 21 *C
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EPR 2: Large Scale Propagation of Location-Specific Elite Plants
Using Conventional and Biotechnological Methods

Backgrowind and Obfectives

Large scale i vire multiplication & . La ree qunnthicaluf qu_alit.j.' pHintng m.n_{cr_i.ﬂ 41 Tequired .fm

parformance evolution  af afforestation, commercial cultivation and rehabilitation programmes. The

O hamiitonil, B, maddeni, ete eite  conventional methods of propagation involving sceds and vegerative /clonal

plants techniques have been quite successfully adopred nnder this activity, In
addition the methods of plant tisue culure has been gainfully urilized for
developing propagation prorocols, and using the developed protocols luirge-
scale #n vitro multiplication of Dendrocafamus bamiltoni and Rhododendyron
madenii is being carried our for field tansfer; subseguent ;h::t'cbrm:lncc
evaluation it underway on the basis of physiological and biochemical
PArameIETs,

Results and Achievements

|"'_ TV 1. Field twanster of i witre raised plants of 12 bamdltonsi indicated over
| D deeweditonid (70% curvival 70% survival and 3-fold increment in plant height during the 1st year.
& 3- fold increment in Increases in chlorophyll content (1.6-1.82 g g fresh we. for Chla and
:::r:;: height during the Lst 0,70-1.23 mg/ e fresh wt, for Chl b), feaf area (21.7-36 cmd), net

photosyithesis vare (3.535-5.44 pmol,/m2 /51 and transpiration rate | 1.12
1.70 mmal/m2/5) was recorded for these plants follewing field
transfer.

e Muldiplicarion status of R
madaenii & A, ragones
» Maintenance of in-vrifre
culture of spedes 2. Over 1800 in witro produced R. maddenii plants were transferred for
hardening and acchimatzaton in green house conditions an Sikkim (Fig.
4017, More than 10,000 multple shoots are ready for roor induction.
Field transfer of 30 in vitro raiked planes in the Dnstinse's Arboretum
resulted in cent percent survival and growth in the frst four months.
Fresh nodal explants of Arwndinaria racomose, an imporeant bambod,
produced more shoots (3.9 shoots per node) on MS medium when
supplemented with the cyrolinin, BAT

Fig. 40. In vitro shoot multiplication in 4. badfieri (A), and hardened in viteo radsed
plants of K. maddesd veady for field transfer (B).
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3. In vitro cultures of various plant species, namely Podophyilsm
bexqnitvisn, Picrorbiza burvoon, Acenizum balfouril, Themnocelamu
sparhifforiss, Gladioles sp., Orchids, and Sinwingia specioss are being
maintaired.

EPE 3: Impact of Environmental Changes on Growth

Performance of Plants
Background and Obfectives
Study of water sirass condilions in Among a variety of environmental factors, warer is one of the most
plants for identificetion af multi important variable that influences not only growth and productiviey of plants

puIpose free species for revegetz- bur also their geographical distribution. Mants growing in the rainfed areas

finer of einfied 4 are generally exposed o natural eycles of water deficit and water sufficiency.
Although plants: growing under rainfed areas can be considered 1o be well
adapred o drought, little is known abour the water relations of these
multipurpose plants, which support sustained agnculture production and meet
fuelwond, fodder and minar dmber requirement of locals. In view of this,
there is a need for evaluaton, screening and idemtification of mul ipurpose
tree specics (MITs) that could be successfully used for revegeration of rainfed
degraded lands. Studies were therefore, initated to evaluare: (i) effect of
water stress on growth and morphology; (i) effect on bivchemical processes;
and {111} effect on relative water potential, warer potential and osmotic
potential of important MPTs of west Himalaya.

Results and Achievements

L Leaf dry muarter content, relarive witer content, water sifuration deficit,
* Anmabyses of water content ) F o e 5 4 o sl
debaiin i B o Waler ConTent at saturation and contents proline and tot uble
different specics & changes carbohydrate in the leaves of different populations of Fiews glomerasa,
in soil attributes F. valurahii, Grewie apeiva and Boghwseria riggulosz plants were found
to be different. The soil of various population sites showed variation
with respect to organic carbon, soil pH, nitrogen, phosphorus and
POLIsSiUm CONEnts.

 Comparison of water 2. Twenty three MPTs of Himachal Pradesh were assessed with respect of
potential & STAD meter water potential and SPAD meter values during winter season (Nov -
values of multiparpose Feb), Significant differences in water potential and SPAD merer values
species

{an indirect assess of nitrogen,/chlorophyll status of plants were recorded
among the species). Differences were also recarded amongst the species
of the same genera (Table 17),

3. Measurements of water potential and SPAD merer values on 9 important
plant species prior to, during and after rain revealed marked difference
with respect to the lowest water potential values as well as their TECOVERY

Fﬂ.ﬂ:]’n.
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Slandardization & improvement of
Existing in-vitng profocos &
estimation of secondary
metabolites

e Oprimization of callus
culoure & assessment of
podophyllotoxin contents

& PBield trial of seed raived
p]:nl:.'.

Table 17, Water potential and SPAD meter values of three Quercus
species during winter season. Values are mean =5.E. of 6-12

abservations.
O Ienemericiigiora G454 0.56 B30+ 148
£ alasca 524 2027 47 152120
0. Aerifeenda -5.81 =0.32 4328 « (.85

EPR 4 In vitro Approaches Towards Commercial Cultivation
of Podoplyllim spp. (DST finded; Period 2004 -2007),

Backavound and Objectives

Fodopbylfsm spp. is important due 1o the presence of podophyllotoxin,
used in the preparation of drogs for teanment of different types of cancer.
£ hexandrwem has become critically endangered due o indiscriminare
collection from the natural habitar. Therefore, conventional and
biotechnoliggical approaches have been applied for propagation, conservation
and production of podophvllotoxin, The activity focuses on: (1) modilicaton
and standardizarion of existing in wirve protocol for 2 bewandrem (selected
elite plants) and I peltanss for large-scale multiplication; (i) biological
hardening of i pitro raised plants by microbial inoculations and evaluaton
of field performance of tssue culture rajsed plants; and (i) estimation of
sccondary metabolite in dssue colture raised plants, callus and suspension
cultures,

Resselts and Achievements

L. Improvement in multple shoot formation occurred on MS supplemented
with plant growth regulators. Optmizaton of callus culoure was carried
out by subjecting calli to MS medium containing different
concentrations of hormones, sucrose and antioxidants. M$ medium
containing #.0% sucrose in combination with 5.0 pM NAA and 1.0 pM
TDZ resulted in profuse callus growsh (Fig, 413, Calli grown on above
mediem were analyzed for podophyllotesin and maximum level was
detected in calli grown for four weeks.

2. Field trials were carried out on seed raised plants grown ar two sives
[ Ineirure’s nursery and Basoli village farmer’s feld, Almera), Over 90%
seedling survival was recorded ar both the sites,



Deveiopment of baclerisl & VAM
formulahion a8 biafardilizer.

® Assesament of microldal
diversity of tea rhizosphere

o Evalnation of soll based
consortwm o growth
pcrfu-ru'ta.u.ne

Fig. 41, In pirrs multiplicamon (A) and optirizaton of callus production (B in

Podoplnilvean spo

EPR 5: Characterization and Improvement of Tea through
Biotechnological Tools - Phase —I1 { Funded by [DBT;
Period 2005- 2007)

Backavonnd and Objectives

This is a multi-instrational project where the defined objective with this
[nsutute 15 development of bacterial and VAM formulation as bioferalizer
for tea. The three major objectives under this activity are: (1) microbial
diversity i tea rhizosphere (isolaton and characterization); (i) development
of bacterial and VAM inoculants; and (ifi} formulation and product
development.

Rerselts and Achievements
1. Microbial diversity (free living: bacteria, actinomycetes and fangi, and

symbiotic associares- arbuscular myvcorrhizal fungi) of tea rhizosphere
lias been worked oye.

2. A soil based consortium developed using rea associated miycorrhizae was

cvaluated through bicassays for growth promotion properties under
green house conditions.  Field tnals have been established at Kavsam,
Utraranchal,
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BOX-11
{(Summary of the Complected Project)
1 2003-2006)

Genetic Profiling and Pilet Produerion of the Tdentified Elite
Species and Quantification of the Active Biomolecnies
(DBT funded)

This acrivity is the 2nd phase of a project "Bioprospecting af Biokogical
Wealch Using Bistechnological Taels?, and focused on selection of elite
populations of some MPs based on their active bemelecule content,
mulsiplication, and conservation and set up demonscration plats of these
specics. The objectives were: (i) yuantification of bioniolecules from
Podoplilam becandram; (i) sering up of demonstration plots for 2
hessdrum, Picrovhiza kirvoon, Acowitum heterophpllum and A. belfosrss in
a high altitude field staon; and (fii] imparting training to farmers on
niedicinal plants cultivation, The major findings inchide:

= A wide vafdation in podophyllotosin was found in B hexendrnms
collected from different locations of Himalaya. Rhizome samples
collected from various populations of Kumaun and Garhwal region
indicared a range of 0007-545% (on dry wr. basis). Podophyllosoxin
detected in leaf and stem samples from the samie region also indicared 2
wide variation (0.004-0.106 and 0.001-0.486 %, respectively). Anather
study carried our in 22 populations of HP revealed g range of  0.0045-
#.133%.

s In the demonstration plots set up at high aldrode field stations
Khaljhuni and Thoni villages (2450 m amsl] in Bagessar district,
Uttaranchal, planes of B karroes, P Sexandrse and A, Eirlfouris
collected from varons locations were moltplied (viaseed, vepgetative and
ity vitro methods) and grown in abour 1 ha land (Fig: 42,

&  Marked improvement (60-70% germination V5 30-35% controlyin seed
germination of A, elfiwrd, T kurross and P bevandram following pre-
soaking rreatment with GA_, KNO, and thisurea was obrained.
Chemical treatments have also been used 1o excise tubers/rhizome 10
induce rooting and enhance plant multplication.

=



CORE PROGRAME-VI

INSTITUTIONAL NETWORKING AND
HUMAN INVESTMENT (INHI)

Nﬁm'nrk:ng of the existing instutional infrastruerare in the Himalayan
regicn is critical for optimal use of the available scientific talent.
Through Integrated Ecodevelopment Research Programme [IERP) of the
Institute, the infrastrucure, expertise and selentific manpower available in
the THR are being effectively complemented, This programme is also
complementing in achieving the mandate of the Insticute and in the
fulfillment of its broad objectives. The programme also supports [nstitume's
role as a fBacilitator of RED programmes in the THR and in establishment
of institutonal linkages. Besides this, the INHI Core s also actively involved
in eapacity building of the people all across the THR through on-site waining
programmes, Central library services and ENVIS Cenmre of the Instimne.

(¥ =]
Ca
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® Preliminary sodl status
assissment

& Development of bwo p]a.n.'t |
nurseries & three water
harvesting tanks

® Hosring of plantation 1
ceremonics. {16000 plants |
raiscd, 7O saplings 1
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INHI I: Creating Sacred Forest,/Hill for Eco-Restoration and
Biodiversity Conservation in the New Millennium

Background and Objectives

In the THE continued degradation of land and bologicil diversioy is 2
marter of serious concern. One of the basic reasons for ineffecrivencess of the
interventions adopred for land rehabilivation and  biological conservation
could be non-integration of sacred Sspiritual Sculrueal values, Keeping the above
in mind, the Core (INHI) executed *Badrivan Restoraton Programme® at
Baclrinath in the past thar lustrated the importance of blending science and
religion for the protection of environment and biodiversity conservation. The
present project ar Kail Bakriva (Lohaghay, Uttaranchal) adopting the above
mentioned innovative approach, envisages to! (i) creare environmental
awareness among the local people for coo-restoration and biodiversity
comservation; (1) sereen/identify promising plants For rehabilitation of
degraded lands, and (i} developa model for eco-restoration and biodiversity
conservation [with peoples® participation) by creating a sacred forest and
developing a mulopurpose tree model,

Resnelts and Achierements

1. Soil collected from mwo project sites in the months of June 2005 and
Oxctober 2005, revealed that the soil is very poor in plant available nitrogen
(NH,' and MO, organic carbon, and soif molsture contents.

2. Ar Kail Bakeiva Hill projece sice (Fig: 43) in the Kolidhaik village
{Champawar disericr, UA)Y 345 trenches and 3 warer harvesting tanks
were constructed,  Two *Plantation Ceremonies’ were organized ar this
site in which almost 700 well-established saplings of 10 promising forest,
hortieultural erees were planted with people’s participanion. The survival
was recorded =75%.

Fig. 43. Kail Bakriva Hill progeet site at Kolidhaik village in Loshaghat,
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3. Two plant nurseries were established, and 16,000 scedlings of 23
promising tree specics were raised,  Seed germinadon in the nurseries
ranged from 5U-59% for Querens fencoteschaplora and Sapandies swekorosst,

respectively,

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

Backaground and Objectives

1n the Central Himalavan region rescarch and policy recommendanons
are desired on: (i) situation of poverty and its ramibBecations and poverty
alleviating measures; and (i) relevance, adequacy and performange of existing

Develppment of palicy prescripbion
an poverly and status of poverly
allewviation measures in Utigrkashi
& Pawri districts, L4

# Sratus of prverty alony

altitude

= Powerty increases with
alvitude

- Mo relatien berween per
capita cultivared land and
poverty

- Percentage of bovine
popubﬁm‘l bears inverse
relation with poverty

TT% loaning of BPL

families in livestock
purchase

infrastructure, including social infrastructure and rural credic based on
assessment of the problems, needs and prionties of the pecple living in diverse
socio-economic and ecological serting. Therefore this stedy in two hill districts
of Uttaranchal; Uttarkashi and Pauri with 68 71% and 26.74% of their
p-c'npulmjon. befow poverty line (BPLY, respectively, was initiated o mvestigare:
(1] current situation of the poverty, policy and implementation issues assoclated
with poverty and poverty alleviation measures, rural infrastructure ineluding
credit, and their further development, (i) poverty vis-3-vis social infrastracture,
calmoral institerions, value svstems, and social exclusion; and (1) relativinship
beoween poverty and gender focusing on role of women to opumise the
management options for effective reduction in poverty,

Results and Achievements

1. Linkages of poverty with various resources along vertical gradients
[ through study of 2962 houscholds in 25 villages within altmdes of 1100-
2150 mamsl) revealed thar poverty increased with the increase in altirude.
Marginal farmers dominated in afl the alttudinal zones. The largest
percentage was found in S00-1800 m ams] zone, Mo distiner correlarion
berween classes of land holding along vertical gradients and poverty was
found [Fig. 44} .

3. Percentage of culrivared land and irvigated land varied in different
altitudinal zones. Higher percentile was found in the zone < 1500 m
{Fig. 45). Per Capita cultivared land was highest in the zone 1800-2100
m, followed by 1800-2100 m zone, Per capita availability of cultivated
land did not show any correlation with poverty.

3. Per capita livestock holding gradually decreased from lower o higher
zomnes with exception to the last zone {i.c.; > 2100 m) and did not show
any correlation with the poverty (Fig. 46). Categories of livestock varied
i differesnit alticudinal zones. It was observed that higher percentile
distribution of cows and boffaloes in the zone 1500-1800 m had a direct
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bearing on poverty a5 the oceurrence of poverty was lesser in this zone
(Fig. 47} as compared to other zones.

100
B % of BPL famifies
BO
Ed
w
2 &0
E
=
%l 40
Fiil
¥}
= 1500 1500-1600 1800-2100 = 2100
Altitudinal ranges
Fig. 44. Ocourrence of poverty in different altindinal zones
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Fig. 45. Per capita coltivared land v poverty in different altivudinsl sones
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Fig. 46. Percapita fivestock vs poverty in different altirudinal zones
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Fig. 47. Catcgories of lveszock distribution vs poverty in differene alerudinal zones

4.

Analysis of the fanctdonal aspecrs of the creditsystem through investiganon
of tvpes and nature of loans given ta 191 BPL houscholds revealed that

as mmich as 77% of the beneficiarics received loans for the purchase of

bivestock.
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CORE PROGRAME-VII

INDIGENOUS KNOWLEDGE SYSTEMS
(1KS)

];ndigclmus knowledge systems and cultural heritage play significant role
in susrainable usc, management and conservation of resources.
Restrengthening of culture and indigenous knowledge base should lead to
enhanced conservation practices, Well established TES of Himalayan people
secured their survival in difficult terrain of the Himalaya for generations.
Integration of 1KS with modern technigues will lead 1o value addition. Value
addition and validation of indigenous and raditonal knowledge will criate
potential for enterprises, which, in turn should lead te economic upliftment
of the local people. To address these issies, the TKS Core has iniviared
documentation and analvees of indigenous knowledge and management
practices of high altitude socictics, people’s perception on indigenous use of
selected medicinal plants, wild edible fruits and plants of religious importanct,
and people’s knowledge abour forecasting of local weather using climatic
indicarors. This integration will be one of the approach tor development of
Himalayan societies,
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TKS It Indigenous Knowledge and Practices of Pastoralism and
Transhumance in Kumaun and Garhwal Himalayan

Region

Backpronnd wnd Objectives

Ansiyses of resource use IKS of Amongst the high alticude transhumant pastoral communities of
high altitude villages in Darma, Bumaun and Garhwal region, women have been traditionally plaving a major
Byans, Mana and Niti vafiey role in the decision making for livestock management and subsistence

agricultural activities. With no viable alternative in sight, the search to reduce
the worklead of women has assumed 2 critical urgency, However, women
have managed to cope up with the new situation withour losing their
traditional knowledse base, Over the last few decades, the pressure on such
women groups has increased, due to the huge amoun: of male out migrarion
to the urban areas in search of employmenr. In addition, now market forces
have penetrared 1o the remote high altitudes, which has begun wo disrupe
the traditional practices, and has thus marginalized the pastoral and
transhumant communmities. The present study focuses on: (1} identificarion
of the traditional institutions, their resource-use IKS, and its economic,
cultural and environmental determinanis: (i) analyses of the process of
gradual disruprions of IKS in relation to changes in ¢conomic and sodal
systems; and (iil) verification of the findings through group discussions and
empirical observations. Six high altitude villages of Darma and Byans vallevs
in Dharchula in Pithoragach districts of Eumaon; and six villapes in Mang
and Nisi vallevs in Chamali districr of Garhwal were investigated under this

study,
Resuelts and Achievements
¥ TdéosBcation 5 tcoesed L In Mana valley, only three crops Pataro ( Sulemsm rudermem ), fhaphar
erops, spices & mm : i Fagopyrums tataricam) and Rajma ( Phasolus vielpiris) were prefermed
thar were markered for cultivadon (Table 18),
& Seares o Tosd andieiels | 2, The indigenous method of processing and marketing of availahle

resources was yet another method of survival of high aldmde pastaral
communitics. They colleet around 20 types of wild and cultivared
condiments, spices and herbs; give them minimiem treatmient, and sell
them 1o the local sedentary villages of lower altirudes [Fig. 48],

3. With integration of rraditional designs of wool weaving, /knitting with
i Ludhiana made varn the transhomant woman make local woollen
products such as Dan, Thulma, A, Pankiri, sweater and socks and

l earn abaur Be. 34000 10 47100 per vear (Table 19},
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Table 18. Average crop production in Mana village in 2005 (kg/

Nali)

Patanes 20-3k 30-50 1015 200240
Phaphar | 2-5 30-50 1015 108-150 20-35
HRaima 2B 2050 1015 F0-140 20-25

One Nl = 0.02 ha or 200 m?

Fig. 48: Sun drving of Janbe (Allfeen sp.) and gadic (Left) and packaging of aw

wonl lor colouring { Right).

Table 19. Average income from woollen products / family in Mana
valley (2005)

an 4-8 55 25 5-7 1800 1M T 264000k -
Thidma. | 3-6 7.5 17 a-h 1200 S00-7500
Asan a0-30 1.5 2 2030 158 AHI-5000
Pankhi 1025 25 K] 20-25 350 E000- B0
Sweater | [0-30 1.5 2 20-30 75 LOHOHDCr-1 26300
Socks Li-40 25 1 20-4i3 a0 TAIEHD - 200H)
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Documendaiion of values of plants
& spread of relafed ethno-botamical
knowledge
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TKS 2: Documentation and Analysis of Indigenous Post Harvest
Practices and Seed Storage Technologies in Garhwal
Himalava

Background and sbjectives

The maditional agriculture has proved 1o be productive, sustainable and
ecologically sound, especially under exvraordinarily difficulr conditions of the
Himalayan region. Most farmers in the Garbwal region rely on a wide range
of focal crops well adapred 1o the local environment. In this way they are
able to secure a diverse food supply and sustain their livelihoods by
mimmizing the risk of crop failure, Local and indigenous knowledge abour
seed storape and post harvest practices has contributed substandially in - the
continuance  of their oaditional  agriculre  systems. Such knowledge,
which has been accumulazed over the vears, is fundamental for food
production and cropping straregies in this region. The present study focuses
on: (i) idennfication of appropriare villagesfsites for documenting the post
harvest practices; (11} identification of varions seed storage techniques; and
(iii) wvenficanon of findings through group discussion and intervisws in
selected villages of Ukhimath (District-Rudrapravag) and Mina and Nit
valleys of Chamoli- Garhwal, Urtaranchal.

Results and Achicvenients

L.  Agriculrure is the mezin source of [velthood and the farmers have
preserved around 80 species belonging o food grains, pulses, olseeds,
vegetables, cash crops, fodder and Bruit species in the study areas,

2. The most common food crops grown in the area were rice (Orveg
sariva), wheat { Triticom aetivom ), maize ( Zea mas), potato | Seleas
tuberosume) Amaranths ( Awmaranting candatus), pigeon pea (Cagans
cajan) and hoose gram (Macronyloma wniflorum).  Jowar (Serghsm
bicofory, white mustard { Brawsren wiba), black mustard { Brassce sigra),
barley [ Hordensn enlgrere), fox tail miller (Secarin italica), black
sovabean (Glweine sz} and barnvard miller | Echinochlon frumentacen)
wiere less preferred crops by the high alritude peasanes.

1KS 3: Documentation of Perceptions Regarding Indigenous
Uses of Selected Plant Species of Uttaranchal Himalaya

Backovound and Oljeetives

The indigenous communities of the Urraranchal Himalaya hold a grear
deal of knowledge that is accumulated through gencrations about traditiconal
uses of various plant specics, The informanon on valuable species will give a
strong manifestation of people’s preference on oseful planr resources. The
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® ldeatification of important
plants

® Listing of preferred species
for different oses

present study focuses on: (1) what makes a plant species important from local
people’s perspectives? and (i) assess how cthnobotanical knowledge is
distributed ameng the population with respedt o age, gender and village.

Results and Achievements

1. Aol of 32 species of medicinal planes, 15 species of wild edible frois,
15 plant specics of religious importancs and 22 timber vielding species
were told important by 65 respondents across different district of
Uttaranchal,

2. OF the 32 medicinal plant species, Saverng clarayita, Plyllantbus embiien,
Pigrorkize barrose, Acoiim Betevaphyiliem and Ocimum ssrctiem were
most preferred species {Table 3). These medicinal plants were used for
curing a number of aillments.

Table 20. Preferences of medicinal plant species by indigenous people
of Urtaranchal

Swertia cheraite

48,

Plyllarsthins emlilica Awala 45
Prevoviviza fngrroca Karukj 42
| Acomisam heseropholinm | Avecdh 41
Cheamsum. surctung Tuld 33
Dinctyloriniza lazagires Salampanja 7
Kemeboylnm arsrntum Timur 25
Chrcima domeicn Haldi 22
Cinnamantun tamala Tejpat 2
Rbenm ascrale Drobu 15

3. Rubus ellipricns, Bevberis spp. and Myrica escudenin were preferred by
over 80 respondents.  Bensbamidia capitata, Fiens pabmate, Cariva
spp-, Ficws aurvicnlata, Acale marmelos, Musa spp. and  Ziziplas
asritiana were other imporsant wild edibles in descending order of
preferences.

4 Ocimum sanctuns, Prrus cerasides, Fiens religivsa, Cynodon dacrylon,
Aggle marmelos, Fieus bengalensis, Sansuren obvallatte, Rose sp., Mum
sp. and Nelwwibo nuciforn were the important plants used for religious
acrivities.




Docurrgniation of IKS an indicalor
of wadiher & its: cishnbution

= Compilation of perceptions
by age

& Documentation of
peroeption on temperatire-
bumidity- rainfall link and
snowtall
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IKS 4: Traditional Knowledge of Understanding Indicators of
Weather

Beackgronnd and olectives

Senior citizens of rural Himaleva have good understanding of their
natural svscems including indicators of local wearher, agriculture and
pastoralism. Historically, the natueal emvironment, particulardy physiographic
and climatic constraings, has strongly influenced their sertlement patvern 1od
their resource-use partern, Their proximiry with the natural sysrems led them
to understand the indicators of weather that have pargeular significance 1w
the sprarian societies. This study {5 an endeavour in this direction o
understand and document their knowledge of weather indicators. The miain
ohjectives of the study are: (i) investigation of wraditional knowledge of
indicators of weather; and (i) understanding the distribution of knowledge
among the population with respect to age, gender and village.

Results and Aclrievemients

L. A rotl of 333 persons from 42 villages of Bageshwar and Pithoragarh
districts of Uttaranchal responded about the weather indicators ( Table
21). If the remperature rises gradually and armosphere becomes
suffocating due o humidie, it is 2 sign of riafall. If the weather s
clovdy and wind blows, it is assumed thar rainfall will nor oecor, as the
clouds will be cleared by wind.

Ik

When vak stops chewing cud it indicates l-"":E'ri““E“F- of snowfall soon,
If spowfall starts in the evening and stavs and Ffreezes on tree branches
it is believed thar snowfall will occur for few more days. When snow
looks slightly bluish in colour it indicates the continuation of heavy
snonwfall.

Table 21. Age group wise distribution of respondents for indicators
of weather in the high altitude of Kumaun Himalaya

4 &2
160 114 (34.2)
61-80 159 (47.7)
81-100 46 (13.8)
Toital ' 333 (100}
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Medicinal plant
management plan
Base-line information on
impact of dam
Bindiversity elements &
resource use of CDRR &
wild life samctnarics

IKS of cold desert
environment

Ambicat air quality
database

Plant water refationship &
seed permination pravocal

Arboretum, herbal garden
strengthening

-

R&D HIGHLIGHTS

BEGIONAL UNITS

The Institute manifests its outreach through its four regional Units, at Mohal-
Kulla {Himachal Unit), Srinagar-Garhwal {Garhwal Unity, Pangthang
(Sikkim Unit) and Itanagar (North-East Unit). Adequate infrastrucrure has
been ereated at these Units to conduct the R&T) work following the Institute
mindate, The following five Pages presents some major highlighes of these
Units duting the reporting period. However, the demails of the Ré&D wiork
carried out at these Units appear in the main exe of this Annual Repore.

HIMACHAL UNIT

o Inveniorization and sratus assessment of medicinal plant species e, their
number, nativiry, endemism, rare, endangered and threatencd status was
carried out in the submergence zone and catchment area of the  Parbab
Hydro Electric Project Stage — III, Kullu district and a medicina) plant
management plan for their cultivation snd conservation prepared,

¢ For generation of bascline information on impacts of dam construction

as perceived by the affecred community, air quality changes ete., far
suitable EMP suggestions and fisturistic planning, survey of 25 villages
and monitoring of air quality was conducted in the influence zone of
Parbati 11 and Parbari 111 hydropower projects; also impaces of dam
construction on flordstic diversity was assessed in Hamra [agarkush
carchmens,




Inventory of Angiosperms (= 4,300 species, 3000 species listed from HT,
1100 parive 1o HP) for Trans, North West and West Himalaya was
prepared and assessment of blo-diversity elements, resource use pattern,
and preference of specics for fuel use was recorded for Kais, Khokhan,
Moanali wildlife sanctuaries and in the proposed CDBR in Labul and Spit
district.

The soil fertility management through use of night soil compest and
rraditional Kbl irrigation system practiced in the Lahul valley was
documenred; also efficacy assessment of Khul swstem in terms of flow
i1 channels, and sutrdent and seepage losses erc., was carmicd out.

Background database on vanons ambient air guality parameters was
further strengthensd through menitoring of TSE, PM . O, 50, & N0,
in selecred spots in Kullu-Manali region,

e Warer stress tolerance studies on important species of NW Himalaya was
conducted through measurement of water potential and SPAD-502 meter
values; species of genera Qwercns and Ulwens were studied. Seed
germination protocol for Hypericnm perfivazem, a vulnerable high valoe
medicinal plant with GA; (F0.00%), KNGO, (71.11%) and NaHCIO,
(4444 %) was achieved,

®  Medicinal plant nurseries at Mohal and Basol and herbal gardens ar Molal
and Dhoranala strengthened, and 1.94 ha of land for arboretum acqguired.

GARHWAL UNIT

e Reconnaissance on traditional institutions, their resource use [KS and s
eoonomic, cultural and emaronmental determinants carried out at high
altitude villages in Darma, Byans, Mana, and Wit valleys; information
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® [agroralism & trans
humanes

® Indigenous post harvese
practices 8 seed storage

® Impact of recession of
Himalavan glaciers.

& Cultivation of aromatic,
medicinal and wild edibie
plants

& Below gronnd diversity
& Rural pechnology trainings

on indigenous methods of processing, and marketing of available resources
collecred.

Preliminary work on identification of various seed storage technigques was
venfied through group discossions and vegerable species preserved have
been identified,

In Dokriani Bamak Glacier, CO, monitoring at base camp (ricar snout),
Bharwari, and Srinagar was conducted, and compositional changes in
yegetation, population attrdbures, TVT etc. were studied

Impact of protecred cultivation and biocompost application vielded 4 -
5 rimes below ground biomass vield increment for A, glawsa and A
bestlasmis. Seedlings (1.4 lakh of B Karrvoon, 30 thowsand of 5. cosrer,
and 10 thousand of L angusifblia) of MADPs were raised at village Ginotha
(Uttarkashi ) for large scale cultivation,

Indigenous uses of wild edible plant species viz, N, pallens, B wedlis P
persica, and B armanisca which are valued for their edible ol fruirs, and
medicinal properries, were documented, multiplication experiments
carried out, and conservation strategy throogh value addidon in foed,
cosmetics, and medicinal uses recommended.

In order to understand the link berween soil quality attribures and
belowground biodiversity population drtributes of termite and am
populations were recorded for two altitudinagl windows of Nanda Dev
Biosphere Beserve and Kedarnath Valley areas.

Experiments on impacts of groweh harmones on rooting in stem cuttings
of H. rhamusides were conducred and awareness camps and training
waorkshops about its mulople use values and economic potential srganized
in the Nid and Mana valleys,

Five training-cum-demonstration programmes on packages of rural
rechnologies comprising of vermiculture, vermicompost, vermiwish,
Azalla culture, zero energy cool chamber ete. organized; 246 persons
benehied.

SIKEKIM UNIT

Conventional propaganon method was developed for 8 chirayiza, and
maximum seed germination (T0%) was observed with NaHCIO, under
substrate trials - parural soil, clay soil, and CS+FH+Sand, all vielded =90%
germination. Also, # pirre mass multiplication of thododendron spp.-
particalardy, R, maddeni, and K. dafionsiae continued, multiple shoots
and rooted plantlets produced, field ransferred and growth performance
of rhododendron plantations monitored.




& Plant propagation research

* Hiodiversity eclements &K
database

® GPS study for recronics
® Lead BR coordination
® Gene Bank

® Training

Effores for preparing systematic database of specics and habirars, and 1o
priofitize taxa for conservation continued: abour 600 woody faxa and
20 MPs inventoried. Eleven populations of £ chiravite wers explored
and assessed for availability over 14 micro-habitats and their comelation
with physiographic amributes studied.

Detailed GP'S ficld campaigns were conducted in Sikkim and Darjeeling
Himalava and dara from reference GIS station ar Panthang recorded
for study of tectonic deformation and isoladon of zones of high
displacemnent and strains.

The institute was identitied 25 the Lead Bisosphere Reserve coordinaring
institution for Khangchendzonga, Manas, and Dibre Saikhuwa biosphere
reserves in the NE region; compilation of research based information on
these BRs initated.

Gene bank in the Institute campus strengthened, 1725 individuals (=30
taxd ) assessed for stem girth; Smnd Vatika in the memory of Tt G, B
Pant established in 0.6 ha land and one experimental medicinal plane
nursery also established in the campus.

Eleven technology exposure trainings organized, 442 persons benefired;
disaster mitigation trainings imparted to students, teachers, and Sikkim
armed police personnels.




NORTH-EAST UNIT
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o loventonzation of the MNon Timber Forest Products (NTFPs) for seven

NTEP fal of NE R W R : ;
- PUTEALA * states of NE India complered; 55 NTFP items miarkered from NE and

. ;h"d"ﬁ"“” practices under Manipur owns the highest {26 nos.) of NTFPs,
LTEL1)
& Invenrorisation: of Lesd BR o  Digitization of the fodistie elemenes of six states = Assam, AP, Manipur,
floristic diversity Meghalaya, Mizoram and Tripura and inventorisation of rare, endangered,

® Follow management of threatened, and endemic elements of NE India carried out.

Tangkhuls.

# Traditional pest management practices among the indigenous tribes
practicing shifting cultivation were documented for three stares of NE,
and traditional SWC practices (Phaik and Hade ) and nutrient enfichment
practices of under jhum farming system of Nyvishi tribe studied; resources
used For nutrient enbancement identified. *

e Soil nutrient dynamics and management pracrices under the fallow period
of shifting cultvanon, and crop vicld under 3 vear or above cultvation
phase is being smdied; preference of species during ground clearing for
fallow recorded,




APPLICATION OF R&D OUTPUT IN
DEMONSTRATION & DISSEMINATION

Capacity Building

The Insticute executes ity mandare through research, demonsiration and
dissemination sctivities across the [HR with the invalvement of a range of
stakeholders. During the reporting period the application of R&D QUL
was ensured through following main demonstration and disscmination
AcTivities.

(@) Livelilood Opeions
1. Farmers Field School-Cum- Training Programme

Demonstration, lraining, A eritical conseraint in rural development is access o technology, particularly

‘mplementation suppart and fing for productivity enhancement and income goneration. Demonstration of

luning of fulf - speeific technologies and training of users were identified two crucial steps in the

tecliologies 1o capacity buiding transfer of technology o remone rural areas where it is most needed. With
this rationale Rural Technology Complex (RTC), those cin act as nodal
points to collect information from various agencics, instrutions, individual
experts and to disseminate this knowledge to target growps in the region were
established at the Instiure HQs and ar the Garbwal Unit in the past, Au
these sites eivironment-friendly and cost-cffective technologies have been
demonstrated, and these are alsa continually upgraded through feedback from
other Institutions. Capaciry building through trainings, demonstrations of
technology packages and field exercises of Larget groups are carried owr ar
these centers with the main objectives of (i} Capaciry building of user groups
towards technology adoprion, management and development of CEROLITCES;
(i} Guidance and support for field implementation of rechnology packages;
and {iv) Technology fine-tuning based on the feedbacks of the user groups.
The achievements of this ACHVITY wire:

* Major technological 1. Information on abour 30 known, available and rested practices/

packages under BT technologies were collected, modified, and demonstrated under major ‘
* Trainings imparted {30 groups as: vield increasing, income generating, life supporting and value
mos; 2914 people) adding,
. Ef::'urf;‘hﬂu‘:“;:r:i'::'g“ 2. Trainings (30 nos_: toral 2914 people} were imparted on protected
capacity building cultivation, bio-composting, mushroom cultivation, vegerable
ctltivation, agroforestry, horticulture, miltipurpose tree plantations, cash -

crop cultivation, water harvesting, fish cultivation, bio-briquetting, soil
conservaton, watershed management, waste land development, erc, o
officials of different Government organizations (1200}, NGOs (209,
farmers, women (842 students (18), erc, (Fig, 49), Through these

trainings a total of Rs. 5, 18 475.00 were generared,
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Fig. 4% Tranings organized for different vser groups ar RTC

Technology packages wers also distributed among the people during
various meetings, Fisen Meles ar Block Head Quarters, trainings and
ficld visits, In addition technical and infrastructural help was also
provided to selecred farmers. Raising of multipurpose tree species and
its distribution on nominal cost generated Rs. 30,215, A number of
stakcholders /user groups visited the RTC during this year (Fig. 50).

k. o Male
B Famaia

TRENS

—1kL

Srasintrmng | Cousby
Univisity  Fppeesemaias aficakrsy
510 Yisfors ol

Fig, 50. Visitors to the Rural Technelogy Complex, Instmte HOs

Demenstration and Dissemination of Appropriate, Cost-Effective
Hill-Specific Technologies for Sustalnable Rural Development
of Garhwal Region (UA)

Technology change is an impertant ¢lement in the process of

development and lack of it is the main cause of poverry, which 15 commen




Technalegy developmant, in the rural sector of the Central Himalava. The region is rich in bio-resources

demonsiration & traintng through but it is Felt that the potential of science and rechnology has not been

Aural Techmaoiogy Cenlars s . ! i
adequately harnessed in overcoming the development constraines, Therefore,
development of technelogies and the reguisite training of target groups /users
are two important aspects required in the transfer of rechnology, The
achicvements of this activity were:

.. Demonstrations on different composting (vermicompost, biocompaost,
and farm manure) on sclected crops and vegerables on yield,

2,  Five minings-cum-demonstration programmes were organized and 246
persons (155 farmers and students) were trained (Fig. 51) on different
rural technologics. In these trainings feedback from academicians were
also soughe.

Fig. 51. Capacity building of the farmers/students/other user groups at
demonstrazion site inviting the subject experes

3. Promoting Cultivation of Medicinal and Aromatic Plants in the
Nanda Devi Biosphere Rescrve and Other Areas of Garhwal
Himalaya

The THR s a storehouse of unique and rich floral and faunal diversicy

with high cconomic potental. The use of herbal plants in - medicine
and for other purposes in Himalaya represents a long history of hueman
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interaction with the environment. However, over-harvesting of varety of
valnable MAPs has resulted in resource degradarion, loss of biodiversity, loss
of indigenous knowledge and  traditions. Therefore, there is a need to
emphasize upon selected MAPs with economic potendal for large-scale
cultivation. Urnder this activity impact of different treatmones on
belowground biomass vicld, raising planting materials of few selecred species,
and awareness creation among the rural people for large scale domestication
cultivation was amtempted, The achievements of this activity were:

1. Empact of protected coltivation (shade ner, polvhouse) and apphcation
of biocompost resulted inte 4-5 fold higher biomass vicld of Arwebia
beuthamii, Angelica glnuca, Rbeww emodi and Plenvagpermunt
angelicoides as compared 1o control (Fig. 523 A, glasea and A
beagtamii exhibited greater belowground biomass.

® £-5 fold vield increase by
protected cultivarion &
biowcammpraost

& Mass mull:ipliaﬁnu. of P
burrome, 8 costrr, & L
angiestifolia 2. Abour 1.8 lakhs of seedlings of three species i.c. Plerrarhiza krrons (1.4

lakhs), Sesisnren cogtus (0,30 lakhs) and Lavendwls anguaifolia (0,10
lakhs) were raised ar Ginothi village {Distr. Utarkashi) so as to meet
the growing demand for large scale MADs coltvation of the motivated
people of the region.

Fig. 52. Large-scale culrivation of MADPs at Ginothi { LTimarkashi

4. Capacity Building and Economic Uplifiment of Bural Women
through Livestock- Fish- Crop Farming

This activity addressed the complex issues of sustainable development,
emplovment generation, poverty alleviation and improvement in qu:ﬂit}.' af
life of rural folk, primarily women and children through: (i) Oprtimal
urilization of wastewater and underused land resources through integration
of fishery with livestack, pouliry and vegerable culvvarion; (i) Motivarnion
and capacity building of local people; (iii) Monitoring of phisico-chemical,

biological parameters of warer and management of fish health; and {iv)
i [neome generation by the sale of extra produce. The achicvements of this
activity were:
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* Establishment of models in
three villages

& Vield results nnder
differcnt models

Ecormemic vplitrrant of Wl farmers
commurtilies througlh fechnolgy
damartsiration & traising

In three models demonseraced at village Basoli and Manan {Distr.
Almora) and Haigad § Distr, Bageshwar) on tri-commadity approach of
fishery, poultry /duck tarming and vegerable cultivation coupled with
assured supply of safe drinking water through slow sand filtration about
140 women were trained.

2. Intensive fish coloere incorporating high densiey stacking of silver carp
( Elypophehalusictine weolitry Valenciennes), grass carp { Crenopharygpodon
sdella Valenciennes) and common carp { Chyprdnns cavpia Linnalus), and
Fertilization mainly through integration of chick “duck and cow, a yield
level of 4621 and 5650 kg havr was realized ae Manan (Fig. 53) and
Basali, respectively.

3. From a small poultry (30 birds) and duckery {6 ducks) unit, 2287 and
900 egps were obtained in a year. Besides diversified farm output ( fish,
chicken, eggs and fresh vegerabled for househald use, Eross income of
Rs. 22,936 and Rs. 29,360 was generated from integrated fish farming
system ar Basoli and Manan, respectively,

Fig, 53. A view of the livestock-fish-crop tarming model at Maznan Village

5. Vegetable Cultivation (Technology Vision 2020 Mission Mode
Project on Agriculture) in Sikkim

Under the broad objectives of Technology Vision 2020 Mission Mode
Project on Agriculture, the TIFAC Project in Sikkim executed by the NE
Unit has focused on socio-eeonomic upliftment of hill farming communitics,
through: (i) Training and demonstration of protective cultivation techiology
of vegetables; (i) Plantation of disease-free cardamom and citrus planes, and
(i} Training on cultivation of disease-free ginger crop. The achicvements

of this acriviry were:
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o ‘Tarter il B grawth 1 Mﬂp[.iﬂg the :c::lquw:: of selar 5_tcrj,li;'.:lmlm of ginger [pn:;sn\un:gj using
results throngh simple organic. manure, the farmers of three villages (Tarkw, Ceneral Padam
technigues & treated and Cham Gaon, Sikkim) reaped vield higher than thar reaped in
superior varieties previous fve vears. Simalarky, higher yields of vegetables were alzo

obrained at these three villages al.in.}'r'ting pulvhouse and simple
technologies (Figr. 54

2. Terformance evalbation of 1530 mandarin propagules (Central Pandam
village | and 9100 propagules of discase free cardamons |Lingdok and
Tumin villages) distributed to the Brmers indicared no report. of insect
or discase infestation in these plants during one vear growth.

Fig. 54. Cabbage cultivation in polvhouse (Arand a self buile polvhouse (B}, borh
at Central Pandam village, East Sikkim

6. Demonstration of Silvi-Pasture Model for Wasteland Restoration
in Western Himalaya

Wastsiand reslovation for fodder In the western Himalayan region culmrabie wasteland is increasing with
production and soif amd water the mounting pressure on forest vegetation in the want of resources such as;
conssrvation

fodder, fuelwood, wood for agricultural implements, minor timber and
NTFI's for subsistence livelihood of the rural populace. Large chunks of
wastelands around the villages are available for revegeration with suirable
miix of plants thar could cater to the need of the abowve resources. Siha-pasture
development is one such approach that invelves the plantasion of MPTs
suiting to the demand of local people and adapred well to the local
agroclimane conditons. In this demonstation 41 ha village wastelands across
three localives of UA were put under MPTs plantation and suitable cultural
pracrices that allowed the regeneration of fodder grasses.

1. Ar the Kararmal {Diste. Almora) site (5 ha) mean heighr of plants was
& Survival and growth records

of fodder plants resl:ﬁrded +.£2.U_: 7.2 cmy and Ihc average survival -II'?'}n after W Vears i
A foar of plantation in March 2006 (Table 22}, The maximum survival was
‘;’mu::r cuhsmd recorded for Basbinia rerns (90% ) and Cheeropes lencorrichophora (82%)

and the minimum for Saise alba (205%).




Table 22: Growth of plants after 2 years at Katarmal Village

wasteland

I [ "
Banj Ok {165) Civerenr descorrichaphara 63214 - I51)
Phalyane (40} Cieerens glsveca 30T (8 - 6E)
Uis (7] Adnaer mepalenss 216414 —41)
Pomegranare (4) Premicn granarmm TOLR (66 - 83)
Ewadral (35} Baubinie raricnats 26,7 (10 — 89}
Harar {6 Terminalin chebuia 120 (9 - 14
Shisham (27} Dalbergia sison 1.6 (7 - 180}
Sigis [5) Allfzda Iebbeck 194 (14 — 24)
Bitun {24 Meltie azedmrach Tre (19 - 210)
Bhireal (10} Giremrin aptiva 138 (9 =21}
Walnne [23) 15.1 (6 —25;
Eharik (19 Celeir musrralis 38 8 - 54)
Reecha (1E) Sapindus serbaros 535 (10 =122}
Bains {7} 95.7 (50— 150)
Total Manss = 390 430k 72

2. At the Katarmal sive 46 Q (dry wt.) fodder grass was harvested by the
stakeholder community, thus saved 232 women labour days (Fig. 53},
At the Dobh-Srkot site (Pauri-Garhwal) the grass at the silvi-pasrure
site (10 ha) was purchased by people of weaker section from the
stakeholders and later sold it at higher prices. Farlier these sites did noc
produce fodder to be harvested by the village people.

o e

R

Fig. 55. Silvi-pasture sites developed at Katarmal an

d Dabh-Srkor (LTA)




B
m;m%ﬁmm-m —

& Plantation of multipurpose
trees in community
wasteland

# Soil & water conservation
MEASUTEs

& BRain water harvesting in
pesly-ponds

7. Community Wasteland Development in Katarmal Village (Kosi-
Almora)

1. A community wasteland ( =2 ha area) of Kararmal village that was
severely grazed was taken up in summer 2005 and planved with fodder/
fuel wood species {1478 saplings of 25 spp. ), polvthene ined ponds (3
nos. ) and contour trenches for rainwater harvesting were dug our secking
commnity participation (Fig. 56).

2. After 9 months in March 2006, plant survival was recorded 64%.
Promising growth | = 1.5 m high) was recorded for Al nepalensis and
Grevitlen  robasta. In the polyponds abour 7,500 L of rainwater-
runcdt was harvested for irigation of plants. The trenches also harvested
warer to supplement the growth of plants. Protection and SWC
measures revived the grass cover leading 1o 61 O harvests dll March
2006, thus saving about 76 women davs, otherwise spent for collection
of grass from distant arcas,

Fig. 56. Katarmal village community wasteland restoration through rain water
harvesting and MPTs plantation

8. Community Wasteland Rehabilitation: Village Bantoli, Bageshwar,
UA

In this aceivity a communicy degraded grazing land by applying SWEET
and planting with MPTs (2 total of 7630 plants preferred by the village
community ) were planted, The average survival was recorded over 84% after




* Plantation of village
grazingland with
multipurpose tree species,

and improved grass

* Community participation
l for protection of plants

an initial mortality due to termites. The area was fenced and soil moisture
was increased through conrour rrenches, plugging of gullies and introduction
of grasses ete. Plant species like Q. lencotvichaphora, Q. glavca, Bawhinia
varicgata, Dallergia sigse, and Al nepalensis peeformed well, Broom
grass and Napier have been adopted by the villagers for growing on the terrace
margins and risers. The site is formally handed over to the Village Vien
Panchayar (Forest Council) for furure management. As a result of complete
Protection against grazing, the revived grass lots  has  been  harvesred
and distributed 1o all stakeholders under the rules formulared jointly by the
Vi Panshayar and Makbila Mungad Dal (women self help group).

Community Wasteland Restoration through Sloping
Watershed Environmental Engineering Technology
(SWEET) in Kumaun Himalaya

SWEET package developed by the Trstinuce was demonstrated at four representative
sites {113 ha community and 55 ha Private wastelands) in 5 villages of Almor diseser
i 2001 These sites experience 3 wide range of land degradation cavsed by soil erosion
from sloping community land, heavy grazing by domestic animals, sbandoned
agriculture land, scute waner shortage and gut-migration of land owiers. Mezsures on
in-situ SWC, siee protection through feneing, water harvesting through low-cos:
pelvthene lined tank, and selection af tree species based on multipurpose benefies
were implemented. After 5 vears of growth, Alnus nepalensie, Prinus cerasnides,
Classia nilorica, Albizria leebeck, Dalbergia sissony, Queres leucotrichophora perfirmed
better and can be promoted for wase land restomation, The annual increment-in
todder yield of thes: sites i presented in Fig 57 The cost of meatment per ha (Hs.
14,500} include coss af fencing and site protection (38%), biological interventions

{33’6},phyﬁmlinmunrjum:{15%} and ather costs. Cost can be reduced ifsocial and
biological fencing are adopted. A minimum of 5.7 VEAr's SUPpOrt is necessary at inirial
stage for successfol establishment of madel and geting land in verms of fodder ard
ather biomass. Adaprability of SWEET has bheen VErY encouraging.

Yearly fodder increment in different Project sites

25 ﬁq
3] =2002
g a8 02003
= 5 2004
é 15 B2005
P 1
0.5
]
Muinao Udiyari Panchgaon Bansgaan
Praject sites

L

—

Fig, 57. Yearly increment and fodder yvield 3 differens sites in the hills of District
Almora {UA)
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Aitarnative land use praciices'
impact on emaranmeyil

Growth fnals of feg undsr dilferent
fertilizers

* FYM treated plants yicld
mare leaf crop

& Plant moctality highest
under fertilizer treated
plots

(i) Narwral Resowrce Conservation and Management

1. Impact of Different Fertilizers on Survival, Leaf Growth and
Soil Quality of Tea Plantation

The Gowernment of Uttaranchal motivated the local people for rea
cultivation and as a result 2 number of small tea gardens have come up in
the region recentdy, Mostly abandoned minfed croplands and culrurable
wastcland of local inhabitants have been pur under tea plantations. To make
this activity environment-fricndly the possibilicy of usirig bie-ferdlizer and
locally made FYM was experimented as compared 10 chemical fertilizer, thar
coitld be adopted by the rea growers. An experimental plantation was
therefore, established to determine the impact of fertilizer ( NT'K), traditional
FYM and bio-fertilizer on tea plant survival, number of leaves {(owo leaves
and a bud), leaf mass and soil quality. A toral of 432 cutting raised plants of
UPASI-? varicty of tea were planred in 18 plos in a RED design in
Seprember 2003 and periodical observations were taken on different plant
growth parameters (Fig, S58).

Fig. 58. Expenmental tea plantation developed ar Kosi- Kararmal

1. Phenological studies revealed that during the growing petiod {April -
October 2005), FYM weared plits produced greacer number of leaves
per bush {1249} followed by bio-fertilizer (119.6) and NPE treated plors
(113.2). Dy weight of leaves per bush was obined maximum for bio-
Fertilizer {24.4 ), followed by FYM (17.5 g) and least by NPK wearcd
plots (16.5 g). Two peaks in leaf production and leaf drv weight per
bush were recorded for all the wrearments (Figs. 59 A - B). The



cumulative plant mortality for NPK treated plots was recorded
significantly higher as compared to FYM (t=3.16; P<.01), and bio-
fertilizer (t=3.49; .01 treated plots (Fig. 29 C).
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Implermentation af VEAP &
stremgthening of rural fivelihood
tectinologies WMrough invalvement

of NCG

2. Saoil analysis of the experimental plots revealed thar beah organic carbon
and organic matter were more in FYM treared plots as compared
other two treatments. Soil meisture and warer holding capacity was
found higher for bio-fertilizer treated plots as compared to the other
mwo trearments ( Table 230,

Table 23: Impact of different fertilizers on soil quality parameters
under experimental tea plantation (October 2004-March

2006)
Parameters NPE FYM Bio-fertilizer
pHS, 230,10 25011 5.51=0.12
0 {%) 0.650.07 68006 0359004
OM (%) L1312 120010 0.97+0.10
Moisture (%) 200024 34 1634291 20,4324 81
WHC (%) 55.38=1.88 55.10+3.22 ST AT21.91

® Preparation and

Railakot village

implementation of village
environment action plan for

# Training of trainer women's
o livelihood technologics
{45 master reainer traimed)

2. Operation ‘PARADE’ (Participatory Action for Rural Area
Envireonment & Development)

This programme is a joint venture of National Cader Corps (NCC) of
India and GEPIHED. The programme envisages implementing village
civirenment action plan (VEAT) and suengthening rural livelihood
technologies in adopred villages with the technical support of GBPIHED
and invelvement of the workforce of NCC. Initially the targer area is
Kumaun in Urtaranchal, subsequently ic will cxpand in other areas of the
region. The objectives of the programme are: (i) To train the NCC cadets
and officials of the region in training of mainers (ToT) mode on VEAD: (i)
Extension and awarcness camps organization by NOC eadets Sofficials in
respective rural areas for training the farmers/ villagers to foster this
programme; and (i) Implementation of VEADP demonstration models in
adopred villages across the region. The main activides were:

1. WEAP was prepared for Railakot village (Distrct Almora, Uttaranchal)
mvelving NCC Cadets and officials, which include resource maps,
priority problems and strategies for their integrated solutions. Biological
and physical interventions were initiated in this village that include
plantation of a community wasteland (1780 plants of 9 fodder species),
construction of ponds (3), Khal ¢(2), check-dams (2 and 580 trenches
for water conservation (Fig. 60),

2. 45 women of Railakor village (master trainer) were trained for various
livelihood oprions. They will be promoted to develop field models for
farmer-to-farmer trainings.



Participatory managemert af lake
calctimenis through imfenentions,
Insfitutions building & polcy
dialagues

® Restoration of degraded
community land by four
model approach

- seedlings of multipurpose
species planted

- Development of
aromatic plant model with
WOmn participation

- 1338 seedlings of fruies
planted

Fig. 60. Demonstrazion of paly-pond construction in Railaket village

3. Participatory Management of Bhimtal Lake Catchment, Kumaun
Himalaya

The Govi. of Uttaranchal has prepared a Lake Conservation and
Maragement Plan for four lakes Including Bhimtal lake {Distt. Naini Tal}
with a goal of soil conservaton and watershed management, The GRPTHED
has been identified the implementing agency for Bhimtal lake on a mutally
agreed scheme on “Participarory Management of Bhimtal Lake Catchment™,
The project has introduced and supported interventions that sustainably
improve the degraded areas of Bhimtal carchment vis-d-vis livelihood,
capacity building of the stakeholders and promotion of village-level
institutions in order to develop an enabling environment for sustainable
management of the Van-Panchayer lands. The project aims to develop a
few prototypes of land rehabilitation for upgrading management of natural
resourees in the lake catchment area (Fig, 615 The main activides executed
WEDE:

1. To restore the degraded community lands four models {viz. MPTs,
sibvipastoral, eromatic plant, and agri-horicoltre) an area of 7, 1.5, and
2.5 ha was rreated for these respective models in two villages of the lake
carchment. Four community interaction meetings were organized to
identify work elements, responsibilities and monitoring of the activities.
Trainings on contour making and hedgerow plantation were 2lso done
for local stakeholders.,

2. In the MPTs model, 4326 seedlings of Alnus nepalensis, Albizia
chinensis, Cedrns deodara, Bawbinia  vericgats, Chivercus
lewcotrichaphora, and Greviflen robnsre were planted. In silvipastoral
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Fig. 61, Altnedinal Zonation of Bhimral Carchiment
{ Based on survey of India Toposhest 1964 1963)

model grasses like Ponwisetiem prerprrenm, and Theanolacna maxima,
and fodder trees such as B rerusr, Lk fencotrichoplbora, and Mavees alla
were planted.

The aromatic plant model is being developed sccking participation of
mostly BPL women farmers groups. In this Lemon and Citronella
grasses (33000 slips“ha) and 500 seedlings of Tejpatta, Amla, Harar and
Bahera were planted. Ar agro-hordoulture model 1338 seedlings of fruir-
trees were planted,

MNetwork Programme for the Establishment of Demonstrations
of Bamboo Plintations in Uttaranchal

Besides a source of quality fodder particularly during winter, and

demanslration of bambog numerous traditional uses, Bamboos constitute a group of highly soughs after
industrial raw material for wse in pulp, paper, mat board, and handicraft
industrics. In view of the decreasing bamboo reserves in the country and is
much relevance to the hilly region, this project on field demonstration of
“maggar bamboo’, Dendrocalamus bawsileonii, has been midared in whicl
the propagation protocals developed ar GEPIHED are being used. This




activity focuses on: (i) Large scale muldplication by conventional and s
vetre methods; and (i) Serting up of demonstration plots.,

* Multiplication through 1. Abour 2000 plants of I, baseiftonis raised from nodal explant of an elite

nodal explants, vegerative bush and 1000 PL’I—IIH Were 5Ll|.‘l|.1ti.l_‘l'_:| for feld plantation and another 1000

propagation & secds are being hardened. In addition more than 5000 seed rased plants of
® NAA - an effective rooting D). srictsss were supplied for plantation (Fig, 62).

ﬂg!ﬂ'[

2. Vegerative propagation using culm cuttings (about 1.5 m in lengrh
comeaining 3-5 nodes) was carried out and the effect of two auxins ([BA
and NAA) and a systemic fungicide (Bavistn) was found effective for
NAA (60% rooting compared to nil in conral) for root inducton.

3. Seed germination improved (90%; control 60%) following pre - soaking
treatment with Bavistin and was subsequently used for large scale
propagation.

Fig. 62. Mass multiplication of bamboa plants for field plantation.

5. Peoples” Participation in Biodiversity Conservation

Bicdiversity conservalion by It is now well established thar proper understanding on conservation and
awarensess and [raining of sustainable use of resources facilitates participarion of local people in

- Students and teachers conservation programes. This has prompred various organizations to take
initiatives in this direction. However, the initatives in the Himalayan region

= are not adequare. In view of rhis, the Institute has initiated a programme ro
| bring the target groups into the conservation movement. This activiey wag

executed through the GRPIHED HOQs and Units ro: (i} Promote
understanding of conservation science especially among students and reachers:
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Linking of programme with
ecn-clubs

Organization of orientation
course & wm"lmhr,lp
Generation of field
information on agro
biadiversity

{ii) Impart on-site traming on assessment of biodiversity clements and
collection, storage and propagation of important species: and (i) Obtain
and analyze response of different target groups with respect to location-
specitic conscrvation option /pricritics. The main achievements were:

Institute Head Quarters

i

2

The ongoing initiative to promote outreach through conservation
education was further strengrhened by linking it with the existing cco-
clubs. An orientation course on conservation education was organized
at GIC Didihar, Pithoragarh (July 253-31, 2008), Representatives of eco
chubs {38) were imparted extensive training (theoretical & praceical)
on the various aspects of biodiversity conservation (Fig. 63), Orentarion
course was followed by a three day (July 29-31, 2005) training workshop
at GIC MNarayan Nagar, Pithoragarh, Workshop was attended by 98
participants (36 teacher and 62 students) representing 36 schools of
Lirraranchal,

L

Fig. 63, Vanous evenrs of orientition course and training workshop ar Didihat and

Nm‘!r‘-'ll'l N:Lpr A Iﬂ.lg_!__'l.!t’.ﬂ SEERION UFL‘UHM: B: 1n‘[r1_'3.|‘|u|_'r|)r:|'-5gmjgn of wark-
shop; O Teachers resource prsons imparting training; D¢ Field demanstrains

As a follow-up of above events, the trained participants of different eco-
clubs were invalved in field information generation through strucrared
questionnaire on agro-hiodiversity, A total of 725 response sheets from
178 villages in various localities of Kumaun region were received, Seeds




® Collecrion and
dissemination of weather
data under U-PROBE

#* Organization of exposure
visits

L Tnininﬂ and exposure
programs on labs,
nurseries, technologies and
habitar trek

of & rotal of L8 vancties of Wheat, and 60 varictes of Paddy were also
collected and being maintained in the laboratory of GEPIHED,

As 2 technical resource cenrer under “U-PROBE® (participation of
youth in real time/feld observarion te benefit the education
programme §, weather data from identified 9 schoals were collected and
compiled. For proper dissemination of information among different
stakcholders U-PROBE Newslerter was published and diseribured.

Himachal & Sikkim Unit

4.

an

Exposure visits / training programmes of students, teachers, farmers and
government officials were organized in hercbal garden,/mursery site of
HE Unit.

Ar Sikkim Uit participatory training,/exposure sessions were organized
for: (i) Villagers (28 male and 12 female), covering 4 villages (East
Sikkim), students and teachers (73], local folks (»100) and ‘Police
Jawans' (18) and ficld staff (40 of Forest Department with a focus
on exposure to herbal garden//nurseries, low-cost technological
interventions; *habitar ek’ i Fig. 64} biodiversity conservation,
medicinal plants and plantation at newly formed *Smrite Variba’ was
also carried out with the participation of the trainees,

et NS

Fig. 64, Habitar ek for school students in Sikkim
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6. Environmental Awareness and Short-Term On-Site Training
Programme

In this programme capacity building of rural inhabirans,fidentified target
groups was achieved by imparting on-site trainings on natural resource
conservation and management. To achieve this & three-day on-siee training
programme on nursery development, tree plantation technigues, and natural
resource conscrvation and management was organized at village Kumrora
[ Bageshwar districr, UA), in collaboration with a local NGO Fig. 65). The
training was imparted o 120 participants (of 12 villages) including farmers,
rural women, ex-army personnel, stodents and representarives of the NGOs,
etc.

Fig. 65. Traning programme at Village Kurmora on NRM

7. Training Programme on Medicinal Plants Cultivation

Two one-day Farmer’s trainings on medicinal plant propagation and
cultivation were conducred in Kapkot, Bageshwar (UA), About 60 persons
participated in both the mainings, which were amended by medicinal plant
growers, farmers, villagers, Gram Pradhans, NGOs and researchers. Tt included
deliberations on newer methods of plant muldplicazion, use of chemicals o
promote rooting, knowledge about pre-soaking mrearment of seeds to improve
and synchranize germination and methods of storage of plant marerials.
Lectures were delivered by resource persons and discussion on various problems
and issies were held (Fig. 66).




Fig. 66. Farmers training on medicinal plants cultivadon in Kapkot, Disst, Bageshrar.
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(1}: 104-108.

Samal, PK., L.M.S. Palni & P.F. Dhyani, 2005, Starus and trends in research
and developiment projects in the mountains: A situational analysis in the
Indian Himalaya. Tnternasivnal Jowrnal of Sustainable Developmens & Werld
Ercolygy 12: 479-488,

Samant, 5.5. & Shreckar Pant, 2006. Diversity, distribution pattern and
conservation status of planes wsed in liver discases/ailments in Indian
Himalayan Regmion. Jonrnal of Mowntain Seienee 3 (1) 2847,

Samant, 5.5., B.5. Rawal, & U, Dhar, 2006, Diversity, extraction and status
of fodder species in Askot Wildlife Sanctuary, West Himalaya, Internatipnal
foswrnal of Biedfeersity Seicace & Managoment 2: 29-42.

Oinam, 5.5, Y.5. Rawat, B. 5. Khoiangbam, K. Gajananda, J.C. Kuniyal &
5.C.R. Vishvakarma, 2005. Land usc and land cover changes in Jahlma

watershed of the Lahaul valley, cold desert region of the northwestern
Himvalava, India. Jonrnal of Mowntadn Scelence 2023 129-136,

Saxena, K.G., R.K. Maikhuri & K.5. Rao, 2005, Changes in agriculrural
biodiversity: Implications for sustainable livelihood in the Himalayva, Jowrnal
of Munntain Sefence 2 (1) 23-31,

Trivedi, I',, A, Pandey & L.M.S. Palni, 2005. Carricr based formulations of
plant growih promoting bactera suiable for use in the cooler regions. Wirdid
Jowrnal of Micrabiolpgy & Biarechnoloqy 26 (687 ) 941-945,

Purchit, V.K., M. Joshi, D.S, Bisht & D.5. Rawat, 2006, Biobnguerting: a
betrer oprion for controlling forest fire. Warformal Acad. Science Letter 29
(580 159-161.

Wakeel, A, K.5. Rao, RE. Maikhuri & K.G_ Saxena, 2005. Forest management
and land vse/cover changes in a typical microwatershed in the mid elevarion
zamne of Cenral Himalaya, India. Forest Ecalagy ¢ Managemens 213: 229-
242

(1I) Chapter in Books/Proceedings

Bisht, Deepa & D.S. Rawat, 2005, Facrors effccting mycoses in small fish pand.
In: Proceedings of National Seminar on “Aquatic Resource Management in
Hills™ held at Wardha, Maharashera, and pp. 133-139.

Bisht, 5.5., B.P. Kothyari, B.5. Bisht, A K. Mishra & S.K. Bhuchar, 2005,
Consolidation of farming oprions developed in earlier phase of PARDYP,

" In: Rempree Constraints ond Management Opnons sn Monsitein Watérsheds
af the Himelgyas, Proceedings of Regional YWorkshop (L White and 5. K.
I Bhuchar, eds.), ICIMOTY, Nepal, pp.19-31.

Bujarbarua, ., M. Dollo, P\ Sen & K.I. Singh, 2005, Medicinal and aromaric
plant resources of North East India; Tssues and concern. In: Workdiep sron
Extriliirion on Cwlsivation, Processing © Mavketing of Commercially Important
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Medicinal Flants of Avanachal Pradesh (DN, 5a2ha, ed. ) RRL., Isanagar. pp.
20-21.

Fandpal, B.[3. & G.C.5, Negi. 2005, Liner decomposition and nutrient release
studies in central Himalavan crop ficlds. In: Soil Biodiversity, Ecological
Processes and Landscape Management, GEF, TSBF, CIAT & UNED
Publication {I'S. Ramakrishnan, K.G. Saxena, M. ] Swift, K8 Ras & B ¥
Maikhuri, eds.), New Delhi, pp. 203-209,

Eothyari, B.P., 5.KE. Bhochar, 5.5. Bisht, B K. Joshi, B.5, Bisht & A K, Mishra,
2005, Participatory rehabilitation of degraded lands for rural livelihood
sustainability and improved biodiversity- A casc study from the Indian Central
Himalava. [n: Rewewable Nataral Resonrcer Management for Mountain
Commenmires (M. Strocking, H. Helleman 8 R. Whire, eds.), TCIMOD,
Mepal, pp 135-147,

L.M.S. Palni, )5S, Rawat & M. Joshi, 2006. Rural resource centers: need for
their establishment for enhandng hvelihood opportunities and ecological
keealth in the mountzins, In: Messsein Technolygy Aaende: Seates, Gagpr and
Prgritlicier (AP Joshi, &, B Agrawal & R Komar, eds.), pp. 277- 284,

M. Joshi, Deepa Bisht, D.5. Rawat & L.M.S, Palni, 2006. Appropriate
technolegies for hill farmers. In: Mosstais Techmsology Agesda: Statis, Gape
and Possibilivies (AP, Joshi, 5. K, Agrawal 8 R Kumar, eds.), pp. 79- 86,

Maikhuri, RE. & K35, Bao, 2006, Water resource management in the Central
Himalaya: A case study. In: Mo Technology Agenda: Srass, Caps and
Possililtier (AP, Joshi, 5. K. Agrawal & K. Kumar, eds.}, pp. 185-193.

Maikhuri, B K., K.5. Rao, Knsum Chaulan, L. Kandard, I Prasad, G.S. Negi,
& Mautval, A, Purchit, ©. Rajaszkaran & K.G. Saxena, 2005, Cultvation
and conservation of higher Himalayvan medicinal plants through participatory
and action research: A case study from the Central Himalaya {Uttaranchal ),
India. In: Howmalaves Medicinal and Avomaric Ploses, Balaniing Use and
Cronservation. (10 Yildiz, M. Karki, K. Gurung & D. Parajuli, eds.), People
and Plants [nitiatves, Kathmandu, Nepal, pp. 281-300),

Mishra, A K., B.P. Eothyari, 5. K. Bhuchar, 8.5 Bisht & Y.5. Topal, 2005, The
sustainable management of common property resources in the Indian central
Himalaya: A case study from Ganurgangza watershed. In: Rewnrce Consrainis
and Management Optdons in Mewnozin Waeterdheds of the Himalnvar (R,
Whire & 5. K. Bhuchar, eds.), ICIMOD, Nepal, pp. 227- 233

Nautyal, 5., K.5, Banjan, R. Shibasaki, K5, Rao, R.E. Maikhuri & 1.5, Bishe,
20035, Land use intensification and its ecological impacts, in Himalayas of
India - Lessons for seenario development in mountainous regions. In:
Proceedings of 31° International Symposinm on Remate Sensing of
Enpiromurent, St Perershurg, Russia, hogpowww [/ /isprs.ong/” publications,/
relared Msese Mhivml Spapers,” 928 pdf.
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Negi, G.C.8. & U, Dhar (2006). Cenreal Himalayan agroecosvstems: An
ccological outlook. In: A K. Seivastava e al. {eds.), Vivekananda Tarvativa
Krishi Anusandhan Sansthan, Almora. pp. 66-82.

Megi, G.C.5., P.C. Joshi, Vimla Bisht, K. Pant & DK, Agrawal. 2005, Tea
cultivation in Uttaranchal: Some socio-gconomic and ecological impacts,
T Wision and Strategies for Tea Development in Hilly Starcs. Urtaranchal
Tea Develepment Board, pp. 122127,

Palni, L. M. 8., B. Chandra, H. Pandey & M. Nadeem, 2005, Propagation of
medicinal plants of Himalayan alpines: selecred case studies, In: Naronal
Consultative Workshop on Medicinal and Aromatic Plants. G. B. Pant
University of Agriculture & Technology, Pantnagar, pp. 95-104.

Purchit, V.E., L.M.5. Palni & 5.K. Nandi, 2006, Conventional and
biozechnological methods of propagation of caks: & review. In:  Plant
Biotechnology: Perspectives and Prospects, (G, Trivedi, ed.), Paineer
Publishers, Jaipur, India, pp. 68-109,

Rawal, B.5., U. Dhar & 5. Manjkhola, 2005, Weaknesses of cxisting dara-sers
on MOoRRIIn ecosystems — evidences from natural terrestrial ecosvstems in
the Himalaya, In: Biodiversity and Quality of life (N, Sengupra & T,
Bandyopadhvay, eds). INSEE, Macmillan  India Lrd., New Delli,

Saxena, K.G., K.5. Rac & R.K. Maikhuri, 2006. Building on craditional
technelogies for sustainable mountain development. In: Mossein Techuology
Agenda: Statws, Gaps and Possibifivies, (AP Joshi, 8 K. Agarwal & R,
Kumar, eds.}, Bishen Singh Mahendra Pal Singh, Deheadun, pp. 129-139.

Verma, P.E. & B.P. Eothyari, 2005, Asscsanent of ranfall, runoffand sediment
losses in Bheragad warershed, India. Ini Proceedingr of Renional Warkdiop
o Resonrce Cassgraings and Managemenr Options in Mosntain Watorsheds
of the Himalayar. (B White and 8K Bhiuchar, eds.), ICIMOD, Nepal,
pp-155- 166.

Vishvakarma, S.C.R., Y.5 Rawat, 5.5. Oinam & J.C. Kunival, 2005, Kul
IFFgAtion; 4 community management system in cold desert of the Lahaul
valley, north western Himalayva, India. In: Proceedings of 1rd Inermatonal
Seminar on “Fermer Managed Irrigation Seccems and Governance
Alternasiver (I, Pradhan & U, Gawram, eds. ), Kathmandu, Mepal, pp. 425-
444,

{(I1I) Authored /Edited Books,/Booklets /Bulletins /
Monographs

Maikhori, R.EK. & K5 Rao, 2005, Nanda Devi Jaivimandal Arakshit Kshicera
mein Parvash Parvantan Ko Prossahan ( Booklet),

Maikhuri, LK. & K.5. Bao, 2005, Promoting Eco-tourism in Nanda Devi

Biosphere Reserve (A World Heritge Site), S0P, Dehradun. (Bookler in
English /Hindi).
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| Popular Articles

Maikhuri, LK. & K.5. Bao 2006, Developing Eco-rourism for Manida
Devi Biosphere Reserve (A World Herirage Site) — Strategies and Acrion
Plan (Bookler in English/Hindi}.

2. POPULAR ARTICLES

Badola, H.K. & 1.5, Burola, 2005, Ficld culdvation trials of Hermelewm
crudicans offers hopes in Himachal Pradesh. Hina-Paryavaras 17(1) 15-
16

Bisht A,, 5. Airi & M. Joshi, 2005 Bhararvarsh me Chay ka Itihas cvam
Uttaranchal me Sambhawnaven. In: U, Dhar, RS, Rawal, 8. Aird, G, Mahar,
.5 Caira & A. Bhatt {eds. ), Hinalew Ki Jair Vividbara Sarankdan Sikiba
Progsehan Me Rasteiva Harie Core Ki Bbagidari) (In Hindi) GBFIHED,
Kosi-Katarmal, Almora, pp. 36-39,

Butola, 1.5., V. Jeet & H.K. Badola, 2005. Himachal main sankatgrast
aushdhiva padapon ka sanrakshan avam krishikaran par kuch sujhav. MFEP
News, FRI, 13: 5-0,

Gaira K.S., A. Bhatt & H. Andola, 2005, Jalwaya evam Jalwayn Paribaran
me Green House Gaison Ka Yogdan, In: 1. Dhar, RS, Rawal, 8. Aird, G.
Mahar, £.5. Gaira & A. Bhawt (eds.), Himalayae Ki Jaiv Vividbara
(Saranksdan Sikdha Protsakan My Rasriva Harit Core Ki Bhagidari) (1o
Hindi) GBIMHED, Kosi-Katarmal, Almora, pp. 17-20.

Toshi, M., 5, Airi & V. Bisht, 2005, Kamikhad (Vermicompesting} - Taiv
Vividhara ke Sarankshan hemu Mahowapurn. I U, Dhar, B.S. Rawal, 5. A,
G. Mahar, K.5. Gaira & A, Bhatr (eds.). Himaleya Ki Juiv Vividhata
(Saramksien Siksa Propafan Me Rasteive Havie Core K3 Bhagidars) [In
Hindi) GRPIHED, Kosi-Kararmal, Almora, pp. 31-35.

Jashi §. & V. Bisht, 2005, Sitorsan Falotpadan me Jaib Pradvogiki ki Bhoomika,
In: U, Dhar, B.5. Rawal, 5, Air, G. Mahar, K. 5. Gaira, & A Bhatt (eds.).
Himalwra Ki Jaiv Visidbata (Savaxkshan Stkeha Protsaban Me Rastriva
Harit Core Ki Bbagidari) (In Hindi) GEFIHED, Kosi-Kararmal, Almora,
pp. 4340,

Kala, C.F. 2005, Assessment of biodiversity oss. Curvent Scisnee 89 (T): 1087,

Kala, C.7% 2005, The valley of flowers: A newly declared world hericage site.
Crrrent Scence 89 (6): 919-920.

Kala, C.P, (20051, Valley of flowers designared a world heritage sire, ENVIS
Nenrslerer on Hiwpdpven Ecolamy, 20 2.

Kumar, Kishor, 2005, Keet Nisechiko ka Sarar Krishi Vikas me Mabharwa, In:
1. Dhar, B.S, Bawal, 5. Aid, G. Mabar, K. 5. Gaira, & A, Bhau {eds.].
Himalaye Ki Jmin Vividhara (Savankshan Sikdhe Prosabion My Rastrive .
Harie Core Ki Bhagideri} (In Hindi) GEPTHED, Kosi-Eatarmal, Almaora,
pp. 40-42.
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Mahar, G. 2005. Uttaranchal ki Jaiv Vividhara — Mahtwapurn Tathva. In: U,
Dihar, B.5. Rawal, 5. Airi, G. Mahar, K. 8. Gaira, 8¢ A. Bhatt {eds.). Himalaya
Ei Jaie Vividbare (Swranhban Sikdha Prosseben Me Rasvive Harie Core
K Bhgidari) (In Hindi) GRPIHED, Kosi-Katarmal, Almora, pp. 28-20.

Maikhuri LK., V.5, Negi, 1. Dangwal 8 V. K. Purohir, 2006, Gevind Ballabh
Pant Paryavaran Evam Vikas Sansthan - Ek Parichay. In: Proccedings of Thind
Iuverciey Meet “Nav Sandesh”, Rotwry Clnb, Srinagar-Garhwal, pp. 29-30.

Maikhuri, B.K., R. Joshi, L. KEumar & D. Dhyani, 2005. Nanda Devi
Taivmadal Ksherra mein Parivesh Paryantan ko Protsahan - Marbhied Sudhar,
Jai Vividhata Sanrakshan Evam Samajik Aur Archic Vikss Ke Live Sudrid
Marg. ENVIS Bulletin on Himalayan Eeology 13(2); 65-72,

Mihin, D. & D. Choudhury, 2006. Eco-cultural heritage of Aranachal Pradesh,
In: B. Tandon (ed.), Proceedings of National Seminar on Interpresing the
Heritage of the North East. INTACH, New Delhi, pp. 42-59,

M. Dollo & Rubu Buker, 2005, Conservation through cultivation of high
value medicinal and aromatic plant species in Arunachal Pradesh, India. In:
Du.N. Saha {ed.), Workshop cuse Exbibivion on Crltivarion, Pracessing &
Marketing of Cosvmervinlly Importane Medivingl Plants of Avunachal
Pradedh, BRL, Ttanagar, pp. 10-11.

Miral M.5. & E. Kumar, 2005, Glacial lake outburst flood- a glacial hazard
in the higher Himalava. ENVIS Bulletin on Himalavan Ecolgay 2- 2-3.

Nandy, 5.N. & PE. Samal, 2005. An outlook of agricultural dependency in
the THR. ENVIS Bulletin on Himadgsan Ecology, 2: 4-5.

Mautiyal, 5., BK. Maikhuri & K.5. Rao 2005. Paramparik Sanskricik Mulvon
ko Paryavaran Sanrakshan mein Yopdan. ENVIZ Builerin on Himalavan
Ecolggy 13: 97-99,

Negi, G.C.5, & D.E. Agrawal, 2005. A shorr noté an the impact of tea
cultivation in Uttaranchal hills. ENVIS NewsLeeter (Envivensiens o Tea
Crardens), Assam 3 (3): 1-2.

Pandey, B. 2005, Satatposaniy {Tikau) Ban Parbandhan ke Mandand evam
Sanketak. In: U Dhar, BS. Rawal, 5 Airi, G, Mahar, K 8. Giin, & A
Bhatt (eds.). Himalava Ki Juiv Vieidbaoa (Saranbban Siboha Prosaban Me
Aaseriye Harir Cove Ki Bhagidars) (In Hindi) GEPIHED, Kosi-Katarmal,
Almora, pp. 25.27,

Pandy, B., A Bhatt, G. Mahar 8 5. Gairola, 2008, Van Parischitik Tantra -
sanrachnatmak Vividhata, In: U, Dhar, B.S. Bawal, S. Aird, G. Mahar, K. §,
Giaira, 8¢ A, Bhatt (eds.). Himalowe K7 Jaiv Vieidbata (Sovankdn Sikda
Protsatan Me Rastriva Harit Cove Ki Rhagideri) (In Hindi) GRPIHED,
Kosi-Katarmal, Almora, pp. 21-24.

Bujarbarua, P, M. Dollo, . Sen & K.I. Singh, 2005, Medicinal and aromatic
plant resources of North East India: Esues and concern. In: 13,3, Saha (ed.),




el ey

MISCELLAMEDUS
Porficipaticn

Worksbop cum Exhibition on Cultivation, Processing ¢ Marketing of
Commercinlly Importans Medicinal Plants of Avnnachal Pradech. RRL,
Iranagar, pp. 20-21,

R.C. Sundriyal, M. Dollo,, $. Chaudhry, K.I. Singh & D, Saha (2005).
Arunachal Pradesh: raditional and transformations in rural livelihoods- A
case study from a muld-ethnic area. In: A Arunachalam, 1. Adhikad and
B. Sharma (eds.), Namena! Conference on Arsnache! Pradedy Tradition in
Transition Linking Eeolagy, Econonsics and Exbice. UNESCO-MacArthur,,
Mew Delhi, pp. 6-7.

Rawal, B.S. 2005. Himalava ki Taib Vividhats ke part Jagrukta me Harir core
{Eco Clubs) Ki Bhagidai — Parvojna Parichay. In: U. Dhar, RS, Rawal &
Ain, G. Mahar, K. 5. Gaira, & A, Bhatt {eds.), Hinsalam Ki feiv Vividbata
{Serankiien Sibibe Proteabian Me Rasiriva Harit Core K Bhagidari) (In
Hindi}, GBPIHED, Kosi-Katarmal, Almora, pp. 7.9

Rawat, ¥.8,, 8. 8. Oinam & S.C.R. Vishvakarma, 2005, Willow | Salix Fraunidis
Lk a2 mulipuepose tree species under cold desert agroforestry system in
MNorth Western Himalaya, Endia. Hime Paryereran 17(2) 10-12.
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Singh K.V, Gupta & Co.

Chartered Accountants

K7 /38, Ansari Road, Darya Ciangj,

Bl Drelhi= 1100 (412

Tel: 011-23275713, 23260728

Branch Office: Mall Read, Almora-263 601
Tel: 05962-2331 70, 233270

To

Members,

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

We have apdived the arrached Balance Sheet of G.B.Pant Institute of Himalayan Environment & Dievelopment
{A Instivute of Govind Ballabh Panr Himalaya Paryavaran Evam Vikas Samiti) as ar 3 1"March, 2006, the
Income & Expenditure Account and the Receipt & Payment Accounr for the vear ended on thar date annexed
therere, These financial seatements are the respensibility of the Institure’s management. Our responsibility s
tor cxpress an opinion on these financial statements based on our audit.

We conducred our audit 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 Anancial starements
are free of material misstarement. An audit includes cxamining, on a test basis, evidence supporting the amounts
and disclosures in financial seacements. An audit also includes assessing the accounting principles used and
significant estimares mace by management, as well as evaluating the overall fnancial starement presentation,
We believe that our audit provides 3 reasonable basis for our apinion,

We report thar:

Il We have obtained all the information and explanations, which to the best of our knowledge and belief
were pecessary for the purpose of our audir ;

I} In our epinion proper books of accounts as required by law have been kept by the Instimre so far as
appeats from our examination of these books maintained a1 Head Office ar Katarmal, Almora.
Expenses at units have been verified from the veuchers received from Units time 1o Hme.

T} The Balance Sheer, Income & Expenditure Account and Receipt & TPayment Account dealr with by this
report are in agreement with the books of accounts,

IV} In our opinion and to the best of our information and according to explanations given to us, the sid -
accounts read together with the notes and Significant Accounting Policies thereon give the informarion
in the manner so required and give a erue and fir view in conformity with the accounting principals
generally accepred in India subject to thar

1y Institute has not deduceed tax on various payments covered under the provision of TIE,
2] Mon provision of sales tax liability for wrong issue of “137 form against purchases,

3 Mon provision of liability towards income tax, if any.

4] Non adjustment of outsanding enrries in bank reconciliation seatement since long time.

5} Mon provision of liability far not getting registration with Provident Fund Department & nor
following the rules laid down under EPE act.
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L)

11

13)

13}
14}

Subscription for various magagines for library under ENVIS Centre Bs, 1,24, 354/ charged to revenue
instead of capitalizing the same under Fixed Assets. Subscription paid in earier years under the ENVIS
Cenrre also require capitalization.

Institute is not having any internal Audit System at present which in our opinion it should have
keeping in view its size and nature of acHvities.

Arzention is invited 1o not goven in schedule No. 8 of fixed assers reganding capiralization of
subscription paid Bs. 89 53 053 00 rowards library books in earlier vears & depreciation Rs,
9.91,313.46 charges thereon during the year,

Institutional charges (Income) are shown after reducing  expenses towards salary of temporary staff
& other miscellancous cxpenses.

Praject expenses which were being accounted [or on pavment basis gill last vear now being accounted
for on acerual basis from this vear, Effect on Income:-NIL

Fallowing income/ expenses of the Institure pertains to carlicr yeir.

SMo. PARTICULARS AMOUNT {IN ES.) MNATURE
L. REDE) Instince Expenses 32.500.00 Expenses
27 Imr, O Term Deposics 25,92.765.00 Ineome
A Imstitutional Charges (DPAT Training) 2,76,404.00 Income
4. Prevvision bor Gratuity & leave encashment Amounr not ascermainable  Expenses

Nen provision of lisbility under Service Tax Act (Finance Act 1994) for lare deposic of tax & lae
filing of return,

Mon- provision for write off of advances / deposits outstanding since long in which recovery is doubefil,

Grant released under [ERP projects are treated as utilized on payment of grant irrespective of actual

expenditure incurred by grantee organization during the vear. Refund of unutilized granc if any, is

credited under the said project on actual receipt basis.

il Inthe case of balance sheet, of the state of affairs of the Insgoute as ar 317 March, 2006,

i) T the case of Income & Expenditure Accounts of the excess of income over expenditure of
the institute for the year ended on thar dare.

iii]  In the case of the Receipr & Payiment Account, of the receipt 8 payments of the Instinre of
that date.

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

5d/-

(C.A. RAKESH K. AGGARWAL)

(PARTNER)

M.NCLOBS908

DATED:; 22* August, 2006
PLACE: ALMORA

SEAL
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Singh K.V, Gupra & Co.
Chartered Accounrants
07,438, Ansari Road, Darva Ganj, New Dilhi-110 002
Tel: 011-23375713, 23360718
Branch Orffice: Mall Rosd, Almora-263 601
Tel: 05962-233170, 233270
G.B.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

KATARMAL, KOSI (ALMORA), UTTARANCHAL
BALANCE SHEET AS ON 31 MARCH 2006

OOREPLS / CAPITAL FLIND

2467 BE2559 15619133.80

1

RESERVE ANDY SURTLUS 2 35444252197 329316475.11

EARMAREED / ENDOWMENT FLNDS 3 FHE9009 38 723125290

SECURED LOANS & BORROWINGS 4 0.0 .00

UNSECURED LOANS & BORROWINGS 5 000 0.00

DEFERRED CREDIT LIABILITIES [ 0.0 (.00
7

CURREMT LIABILITIES AND PROVISIONS 3400793225 31528095,70

FIXED ASSETS 8 AR507ETON.9T 32931647811
IMVEST, FROM EARMARKED /ENDOWMENT FLIND o TaEI00E. 8 723125290
INVEST OTHERS i} .00 LRI
CURRENT ASSETS, LOANS, ADVANCES ETC, 11

5744851884 4T14FI2950

MISCELLANEOUS EXPENDITURE

STGNIFICANT ACCOUNTING POLICIES 24

CONTINGENT LIABILITIES & NOTES ON ACCOUNTS 25 .09
AUDITOR'S EEPORT
As per our separate report of even date annexed. Sds- 3
For: SINGH KV GUPTA & CO. (DR UPPEANDERA DHAR
CHARTERED ACCOUNTANTS (DIBECTOR)
Sd /- 84/
, (C.A. RAKESH K. AGGARWAL) SEAL (DR, 8K NANDI)
(PARTNER) (D)
| M.NO.0B5908
DATED : 22.08.2006 Sd /-
PLACE : ALMORA (NEENA KAPODR)
(FINANCE OFFICER)
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| Singh K.V, Gupta & Ca.,
" Charrered Accountanes
07 /38, Ansari Boad Darys Gang, Mew Delhi-110 002

Tel: 011-23375713, 25260728

Branch Otfce: Mall Rosd, Almora-263 601

Tel: O5%62-233170, 233270

G.B.PANT INSTITUTE OF HIMALAYAN ENVYIRONMENT & DEVELOPMENT
KATARMAL, KOSI (ALMORA) UTTARANCHAL

INCOME & EXPENDITURE A/C FOR THE YEAR ENDED 31ST MARCH 200

wiirk :il.'L.TlI'I.'IIF'Eﬁ}

EXPENDITURE

Income from: SalesServices 12 124598500 132488.00
Grants/Subsidies (equal 1o exp) 13 B4862681 44 FA141906.63
Fees/Subscrptions 14 000 0.00
Income ot from Fived Assets fond 14934239.14 - TERETIOR4.T73
(to the extent of depreciation & WDV of asset sold)
Incame from Bovalre lscome feorn Tnv. Publication etc. 16 L0000 4500
Inteiest Earped 17 STO0RR3 38 THE2RE 16
Oher Income 18 Bl12704.23 SOTR4G0.00
Increase (decrease) in stock of Finished goods and 19 0.(W0 .o

1 Establishment Expenses: 2] Instirore 20 15192724 .00 LEE0ED A5 00

by Projects T447a02 ) G 17400

c] B (Propects) 203578700 248532500

Adminssirative Expenses :  a)  Institure 21 268969 38 IT014913.13

b} Trojecrs (As per Annexure) 1131795408 BORIYEI. 00

; c) E.C (Projects) (As per Annextee) 184448600 2E49300.50

Expenditure on Grants, Subsdies ce, 22 & 1062227600

Interest L]
Diepreciatien (Mer Towal ar the vear-end-ax per Sch. £)

Hmnguflnmmcmﬂxpﬂ\dim{ﬁ-k}

TERTI0R4.73 /

187661216

Transfer to special Reserve

Transfer pey” from General Reserve

SIGNTFICANT ACCOUNTING POLICIES 24
CONTIMNGENT LIARILITIES AND NOTES O ACGOUNTS 1]
AUDITOR'S REP'ORT

As per our separate report of even date annexed,

L For: SINGH E V GUPTA & CO.

Sel -
(DR, UPPEANDEA DHAR

CHARTERED ACCOUNTANTS [DIRECTOR)
l 5d,/- SEAL Sdf-
(C.A, BARKESH K. AGGARWAL) (DR 5. K WNANDI)
- (PARTMER) (D300
M.NO. 085908
DATED = 22,08, 20106 Bd -
| PLACE : ALMORA {NEENA KAPOOR)
(FINANCE QFFICER)
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ACCCUNTS

l

Singh E.V. Gupta & Co.
Charrered Accountants
07,38, Ansari Boad Darva Ganj, New Delhi-110 002
Tel: 011-23375713, 232607258
Branch (Mfice: Mall Boad, Alniorz-263 401
Tel: B5062-333170, 233270
G.B.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

KATARMAL, KOSI (ALMORA) UTTARANCHAL

ANNEXURE FORMING PART QF BECEIPT/PAYMENTS A/C AS ON 315T MARCH 2006
STATEMENT OF OPENING & CLOSING BALANCES

o ETE T e et e Tl
e O

i
= S—

5.85 2376.85
L] 62410
123636 21836
| Ieamagar ; 19924 37 1162]1.52
Remittance in rransc Sikkim Unic .00 25500000
Grant in aid in transic MOWE GOSN 0.00 ZA0000.00
Aerane in aid in mansic ISR GEP 000 S0 00
Cash ar Bank Balances y
SBI Almora A/c No:01170003256 (Enda) 692095 3422454
SBI Tadong A/ Na DE000050044 59031592 4280508
SBI Kully A/e NOWOII00076038 12219532 - [ 135800 82
SBI ltanagar A/c Mo 01100050337 G310 40890527
SBI Srinagar A/c No 01100030433 1450850 210747 46
Advances
House Building Advance A167235.00 274342300
Maoror ovele Car Advance S00017.00 475364 .00
Fearival Advance 21750.00 1980000
C.PF 365,04 A6.00
Income tax deducted ac source .00 T15998 O
Units of Institoee r
Sikkim Ulnit 33120710 LT
HP Unit 3252700 004
Garbwal Unit [226665.59) .00
NE Unic 48972 62 (RS
FC Advances:
ET & NT Delbi {INDO SUMMER) 1.0 2EE0LOM
NESA Hyderabad (PARADYE) LITH 2EETI000
| Panr Nagar UINIV. (PDF GEE) 0,00 SO0
Fixed Deposit
With SBI Endowment Fund L1500 o7 1500
l Interese Accrued an FDR {Endowment Fund) Td9613:93 H5aibnm 84
loterest Accrued on FDVR (General Fund) .00 TEZT62.00
| cedsser under installation .00 123623904
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Singh E.V. Gupta & Co,

Chartesed Accountanes

738, Amsari Road Darya Gang, New Delhi: 110 002
Tel: 011-23275713, 23260728

Branch Office: Mall Boad, Almora-263 601

Tel: 05962-2331 70, 233270

FDR (Margin Money /LC AAC)

Instiuie 428341200 126874300

BIOTECH -XI 57700 RT7.M

BIOTECH -XII (k.60 .00

DST MM 1 840K (W0 .00

Drue Staff/ other IC A/c

D Mukesh Joshi (Bigech=X11} 1000, | 10000

Post Master GO Almora 2.0 1262900

M5 Bioerad Laborarorics, Sustralia H1344.00 B1344 00

Employment Mews 48287 .00 48287 .00

Stgma Aldrch Chemicals LE9k 0 1059000

Siltap Chemicals Led {Biotech -111) 408.00 40800

HESA Hyvderabad T58400.00 B4 00

EEMNanda & Sons 28517.00 2851700

NICSD Mew Delhd 0.00 AQ00H6E 00

NRSA Hydersbad (MOE 8 F-KSR) 150000 0,00

CAPART .00 3111400

Security Deposit CET Sikkin Unit ik | 10000, Ok

M5 DT Messachure .00 450000

Becoy Sikkim Unit Sraff ( Lead LR (LT L1680.00

NIC New Delhi G7 L4700 17 147 (W)

Sh. Chander Lal (LTC) BER,O0 LRV TH)

Dr Subrac Sharma (TTAY (L0 1 3000.00

D, Varun Joshi {TTA) 0.0+ GROD.M

MESA Hyderabad ([SRO GBT 855y (.04 2500000

NRSA Hydrabad (DST-EE-T) T, 40 T400,00

Bacow ME Unit Staff 0.4 32433.00

Recow G Staff (L.0H) 14695 .00

ECinter A7C 250000 250M0. 06}

DET U-PROBE : Princigal GIC: Danys ORI LR
Principal (GIC Khet GO0 000
Principal GIC Lamgara G000 .00
Principal | GIC Barechina LET R 0,00
Princpal GIC Hawalbagh GEHID. G0 (U4

DST NE Pantnagar Univgrant o 221398 (1) L

M TERI Mew Delhi 1S 06 (Lo0

M5 OO New Diella FO0000.00 FO89% 00

Mr "5 Bhakuni F444.00 0040

M5% Spectronic Corpn. 4800000 10,000

M5 Hind Mooors Deheadun A68815.00 1921.00

M= Ano Cosporation SE000.00 Q.00

TOTAL 19382146.15 18257 760,84

SEAL
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HEAD QUARTERS

Capr. KK Joshi
Weena Kapoor
E.K I"ande
Suryakant Langyan
Sanjeey Higging
Mritunjay Anand
L.M.S. Nesi
Sarita Bagdwal
Jagdish Knmar
Mamta Higgins
“Heera Singh

KK Pant

Hema Fandey
5K Gurani

Sueay Lal

Tagdish Singh Bishr
. Bhart
Chandra Lal

T'an Singh

K M Pathak

G.D. Kandpal
Nathu Ram
Ganga Joshi

Kashi Ram
SIKEIM UNIT
RK. Das

Sabita Krishna
Musafic Rai
Shyambir
Jagnnath Dhakal
K Tamang
GARHWAL UNIT
P, Kumen

M.T. Maundyal
T.ML5. Rawar
R.C. Naimwal

B, Sari

HI.MA_I;]H&_L UNIT
S.P. Maikhuri
Daulat Ram

INSTITUTE SUPPORTING STAFF

Administeative Officer
Finance Officer
Account Officer
0.5, {A)

Estate Manager
Library Assistant
LLDC.

Sreno Gd 11
Steno

u.ng,

S

W

LIx.C.

BB

LG

LG

Driver
Driver-Cam FAL
Peon

H.E. /A
Peon/Mali
Peon /Mali
Peon

Peon Ml

Tl
|l B
Peon
Pecn
Field Astr,
Peon

LD
Diriver
Diriver
Field Astt.
Peon

0.5,

Peon




Head Quarters

L. Dhar
L.M.S Palni*
E.P. Phyani

K. Kiamar
Anita Pandey
B.P. Kothyari
DK Agrawal
D.5, Bawar
R.C, Sundriyal
SE Nandi
S.C. R Vishvakarma
G.C.5 Negi
B.C. Prasad
B.S. Rawal
I.I». Bham

5. Sharma

B.S Majila
Ranjan Toshi
B.G.Singh

North East Unit

. Choudhury
P.E.Samal
5.C. Arya

Sikkim Unit
H.E. Badola
E.K. Singh
Varun Joshi
L.E. Rai

Y. K. Rai

Garhwal Unit

B E. Maikhuri
MN.A. Farooquee
Paromita Ghosh

Himachal Unit

5.5, Samant
5. Joshi
I.C. Kuniyal

INSTITUTE FACULTY

Dircctor
Sciennist-E
Sciendsr-E
Scientise-E
Scientist-12
Sciengisr-1
Scientise-D
Scientist-D
Scientist-1D
Scientise-D
Scientist-D
Scientist-C
Scientisr-C
Scientisg-(C
Scientist-B
Scienrist-B
Tech-B
Tech-B
Tech-B

Scientist-D
Scienust-1D
Scicnrise-A

Scienrist-D
Scientist-C
Scientist-B
Tech-B
Tech-B

Scicnrise-D
Scientist-C
Scientist-B

Sciennst-D
Scienrist-10
Scienost-C

Plant Taxonomy; Conservation Biology

PMant Physiology: Biochentistry: Biotechnology
Plant Physiology; Restoration Fcology
Environmental Engincering; Hydrology
Microbiology

Plant Pathology: Restoration Ecology

Soil & Warer Conservation Eng; Impact Assessment

Sertdement Geography; Rural Ecosystems
Plant Ecology; Rural Ecosystems

Plant Physiology; Biochemistry

Plant Ecology; Rural Ecosystems

Forest Ecology; Warershed Management, EIA
Infirmarion Svstems

High Altitude Ecology; Conservation Biclogy
Plant Physiology, Phytochemistry
Agroecology, Remote Sensing # GIS

Forest Ecology; Restoration Ecology

Natural Resource Management; Economerrics
Applied Arts; Photography, Social Science

Animal Biology; Entomology
Social Science; Anthropology
High Altitude Ecology

Marphoanatomy; Conservation Biology
Plant Physiclogy; Stress Physiolagy
Environmental Geology

Plant Taxonomy '

Rural Ecosystems

Mant Ecology; Rural Ecosystems
social Science; Indigenous Enowledge Systems
Plant/Soil Science

Plant Taxonomy; Conservation Biology
Plant Physiology; Stress Physiology
Development Geography; Waste Management

(Arvanged alphabetically within Pagtions; Presently on *Deputation )




HEAD QUARTERS

KOSHCATARMAL, ALMORS

PH: 03962221021 /241 015247 154
Fax : 05862241150 241074

HIMACHAL LINIT
NWIGHAL, KLUILLLY
FH : 018902225328
FAX- D1 802222720

FANGETHANG, SIKKIM
PH: 0E592-237 328
Fax 03532237415

LIPPER BHAKTIYANA,
SRINAGAR. GARHWAL
PH: 01346252603
FAX 01326252424

WIVEK VIHAR: ITANAGAR
PH; O3B02211773
FAY - O3E022+1773

Bt & Frinded of Bhiva OTeet Fivns, Dedes P Q13S0




