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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
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* [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
0.0
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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
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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
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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).

& Gangotri
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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
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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.

GEFK Morh Offsat I2BA282 604 m -|
wmeanimm)- 011 2 028 nemg = 3B wimis = 158 rmm £ 104
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GEPK East Offsal 7703614.028 m
winaan{mmi- 016 = 0.41 nims = 2,58 wims = 13.2 mm & 154

GAPK Up Offser 1258.088 m
wimgan(men)- <081 = 0,96 nrms = 090 wms = 137 mm # a7

| [ El 0 fan fa o aras Bt

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











































































































































































































































































































































