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Director's Foreword

The Institute, in the reporting yeor 2001-2002, mede considerable
advancement in its academic activity, infrastructure expansion, and
creafion of new facilifies. A number of froining and copacity building
pregremmes for farmers, NGOs, scholare and school children were held
ot different locations with emphasis on medicinal plant cultivetion,
protected cultivation, and conservation of biodiversity ond importance
of indigenaus krnowledge systems. In ol these programmes, o conscious
effort is made to supplement troditional knowledge and indigenous
practices, rather than introduction of olien concepts and technologies.
Cur Metworking with NGOs and educational institutions has steadily
strengthened. The creation of Uttaranchal as ancther important

Himelayan stote hos increased cur responsibility, and we have occerdingly streamlined and
focused the Institute’s activities to oddress the regional and other issues impertant for Uttaranchal.
However, difficult as it may be, the Institute hes an obligetion to explain its progress to the
public. We have placed prierifies for logical understanding of ground realities, developing ond
demonstrating opproprinte technologies for environmentally sound development, tagether with
influencing the decision making process ot all levels, Qur respansibilities have increased manifsld
in the light of new regime of world trade orgonizetions, glamerous concepts of ‘globol village’
and the new vistes and horizen of growing seed industry. The Institute’s horizontal end vertical
development depends en the availability of qualified maonpower and funding; beth of these ore
sure o grow and strengthen in the years fo come. Bilateral exchonge programmes and
colleborative ventures undertaken by the Institute have contributed fowards the copacity building
of the foculty.

Cne of the significant developments during the year wos formulation of strategy and acdion
plan for the conservation of Wild Plant Diversity in response to the initigtive 1o prepare Mational
Biadiversity Strategy ond Action Plan (NBSAP) taken up by the Ministry of Environment and Forests,
Govt. of India. The campletion and acceptance of Comprehensive Siwalik Watershed
Levelopment Strotegy by the Minisiry of Agriculture, Govt. of India, mokes it mandatory for
the Watershed Development Prejects in the Siwalik Region to follow the guidelines is yet ancther
significant achievernent of the Institute. The milestone events, mentisned in subsequent pages in
this report, indicate that o number of noteworthy echievements were made. The Institufe hos
increased its R & D octivities, in closs ossociation with the villagers and grass root workers fo
understand the real requirements and problems of the villogers before coming up with any

suifoble opfions for economic development of the region,

{Dr. Mohinder Pual)
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lant Diversi hlﬂln Himalaya Region under special srea and identifies
h@" region, Also a state lovel ersity strategy and action
g ihwluptd It will halp the policy ple & -
related activities in the state. w !

mﬂmhu«w "
Establishment of tunu&mt tissue culture laboratory facility at Sikkim Unit for multiplica-

md‘mum and threatened Himalayan tree species Including endemic W'

Regular diszemination of knowledge through training and demonstration of varicus tech-
nologies to farmers. villagers, NGOs and officials tor economic upliftment of the rural
papulace.

Buceesstul complution o Badrvan restotation programme ot Baddnath in Chamaoli Garhwal
andl revival of Badvivan by malnisining a number of zaplings of many high shitude trees/
ehrabz In Badhnath valkey.

The preparation of data base on Nanda Devi Blosphere Reserve in the nomination form for
UNESTO-MAR network has been sceepted by UNESCO.

Iitiation of a multi institutional, multi site project on blodiversity relations with sofl fertl-
fty mahagement has been inftiated with GEF support under TSEF-SARNET Programme of
the Instinute.

Standardization of Improved vegetstive propagation technigques of highly velueble medic-

wal plants on Tarmet's Felds te increase the screage and yield.

Capacity bultding oh concepts and fundanventals of scological economics for practicing
selentizn and voologists of Himalayan region in particuler and country n genveral,
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Executive Summary

Research and Development Activities

The Institute Follows a mulii-
disciplinary and holistic approach
in research  and  development
programmes (0 address the 1ssues of
sustainable development of the Indian
Himalzya. The emphasis on interlinking
of nutural and social sciences is the
major  thrust of all the R&D
programmes, In this efforr special
gtiention has been placed on
indigenous knowledge and cusioms, A
conscious effort is being made 1o
ensure participation of local population
for long-term acceptance and success
of various prosrammes, The B & D
#clivities of the Institute are centred

around  following  seven core
PrOSTEmImEs,
Land and Water

T

¢ Management

The activities of this core
programme during the current vear
were focused on both research and
extension werks related to study of
Eovernment and community managed
canal irrigation svstems, application of
Sloping watershed environment
engincering technology (SWEET)
medel for rehabilitation of wasteland,
soil and water conservation through
{EWC) slope stabilization, survey of
traditional  SWC methods, GPS data
eollection, suspended sediment study
and Wydrometry of Gangotri glacier and
{n-sifty moisiure conservation through
reduced tillage and mulching, ere. Use
of watershed approach in community
canal system was identified, which is
an example of efficient water
management butlt and operated by the
farmers of several villages. A technical
publication in the form of 3 folder was
released based on rthe successful

experiment of spring sanctuary
develapment for recharging they drying
springs in the mountains 1o popularize
the technology, An imporiant finding
of glaciology project was sirong
influgnce of winter snowfall on
meltwater dischirge of Gangoir glocier,
Reduced 1illuge and mulching with
Lantang (2 weed) leaves was found
beneficial in first two years over
readitionzl practices of crop cultivation
with regard 1o crop yield and soil and
WEIEr conservation.

During the reporting period sudies
on the mitural resoiree menagement
strategies of various indigenous
societies of Himalaya continued, The
focus of the study was on Monpas,
Akas, Sherdubipens, Khowa ind Majis
of West Kameng Dhistrict of Arunachal
Pradesh. Custamary [aws perlaining b
their viltage inssitutions, impact on focal
governance have been documented in
detanl. Contouy hedgerow technology in
noeth easten region and agroforesiry
practices in Western @nd Central
Himalavan region were studied and
given wider popularity in the region
Experiments with the agroforestry
establizhed that abowt 60% of branch
lopping is sufficient for achieving
optimum erop productivity with
selected species. Out of 175 Nitrogen
fixing species sereened, four could be
considered s most promising potential
hedrerow species for the conditions of
Noreastern region. The Earmers Field
School-Cum-Training Programme
increased our out reach to several
areas and the extension of contour

hedgerow technology and medicinal
plant cultivation on agriculmre] felds
is eneouraging.

During the year biodiversity
stisdies on the prolected areas (Nanda
Devi and Kenchendronga Biosphere
Feserves and Kanawar Wildlife
Surctuary), subtropical and temperate
Foreses, studies along disturbance
gradient and timberline zone were
carried out lo strengthen  the
biodiversity database. Inventory of
Orchids of the Trans, Norh west and
west Himalava was prepared and
analyzed for species richness,
distribution pattem. nativity, endemism
and rarity, Agrotechniques and post
harvest processing of medicinal plants
were brought out and documented.
Farmers, NGOs and Government
Organizations cultivatingfworking an
medicinal  plants  were  listed,
Arboretum was strengthened through
extension of the nursery and arboretum
siles, development of demeonstration
plot of @ virre propagated plants,
development of propagation packages
for Myrica epculenta and medicinal
plants. Responses of the participants
were analyzed for impact assessment.
Stedies on the population biclogy and
in virre propagation methods of high
value endemic medicingl plants were
carried ocut. Establishment and
strengthening of herbal gardens were
contineed. Development of database
for the Himalavan Biosphere Reserves,
interactions with the Experis and
Biosphere Reserves Managers were
comtinucd. Mational Biodiversity
Strategies and Action Flans for the
Wild Plant Diversity (Tndia) and Utiar




Pradesh State were developed. The
participatory biodiversity conservation
programme was further strengthened
through VTIT Teaining Workshop

During the reporting pericd, air
quality monitoring and solid waste
charactenization in and around tourist
destinations of Kullu valley were
studied. The level of tourist inflow and
the solid waste generated at Rohtang
Puss draws attention 1o the growing
e of solid waste in the Himalayan
region. Background levels of air
pollutants were monitored in the Kuliu
valley during the tourist season to
develop database. The study on impact
of economic condition and education
on the fertility behavieier of women in
the Central Himalayan region highlighis
the relationship between these faclors
among various communities of this
region. Study on resource use patlermn
and conservation strategies of nalive
communities of Central Himalaya
reveils that women are the repositories
of indigenous knowledge. Study on
vegetable cultivation both season and
off-scason in Khiima Valley, Nainital
district reveals that doe to vegerable
cultivation and though, the setilements
have diverse namral setting. most of
the villagers have adopted similar
cropping paitern as their economic
base. A comprechensive stralegy
document for eco-restoration and
socic-ceonomic development of the
Siwalik region was prepared lor the
Ministry  of  Agriculture The
assignment was undertaken to pul
tegether an analytical compilation of
the dats sets, and synthesize various
issues o imegrate the individual
working plans in a uniform manner so
4= to provide the broad guidelines. The
study on evaluation of landslide
hagards in Sikkim Himalaya has

provided RS/GLS framewaork for peo-

environmental

mitigation.

assessment  and

The Care activitics have in general
focussed on understanding the factors
which gowvern the productivity,
functioning and regeneration of plants,
in the light of harsh climatic conditions
of the Himalayan region. In keeping
with the need, use of conventional
methods alongwith the blend of
biotechnological techniques has heen
applied 1o meet the different B & D
ohjectives of the core.  Investigations
on plant responses o environment,
development of propagation protocols,
amalysis of active ingrediemts of
medicinal importance wnd plant microbe
interaction are underway. [ vitro
multiplication packages for several
plant species have been developed.
Isolation, screening and
characterization of soil microbes of
colder regions are in progress.
Microhial ineculants- are being
developed for ocontrol and improving
plant productivity. Furthermore,

demonstration of on-site simple
technology packages and impariing
trainings has contributed to improving
the living standard of some villagze
COMIMUnItes,

Under the Imegrated Ecodevelop-
ment Research Programme (TERP) of the
Institute seventeen RE&ED projects were
sanctioned and funded o the various
organizationfinstitutionsfuniversities
{for the execution of location-specific
action-oriented R&ED activities in
different parts of the North East and
North West region of the couniry)
Sixteen IERP projects wene completed

snccessfully duning the year and 46
projects were on-going in different
paris of the Indian Himalayan region
(IHE}. Two IERP workshops one at
Jammu University, Jammu, JEK. and
another one at Arunachal University,
Doimukhn (Itanagar), Arunachal
Pradesh for the creation of awareness
among the prospective PlsfGroops/
NGOs ete. for execotion of locition-
specific action-oriented R&D activities
int the (IHR) region were also organized
dhuringg the year 2001-2002 In afl, follow-
up action on almost one bundred and
eighty six (186) project was initiaed/
completed durnng the year. In addition
to the shove, central plant nursery at
Kaost Campus of the Institate served for
demonstration purpose for varioos hill
technologies for the upliftment of rural
populice of Central Himakaya, A three
day on-site lraining programme on
nursery development, tree plantation
technigoes, and natural resource
conservation and management was
also organized at Anandpuri village in
Almora district of Uttarenchal in which
siaty four (647 local participunts were
trained by the staff of the Institete, The
Central Tihrary of the: Institute was also
nutintained and strengthened properly
during the year al the hesdquarters of
the Institute. An addition of 776 new
books was done and subseription of
132 periodicals (80 infernational and 52
national) was continued in the library
during the year. Two volumes of Hira-
Paryavaran and two Instilule Annoal
Reports were also distributed during
the year to a number of organizations’
individuals'subject experis and others.
Besides above, Badrivan restoration
programme WS completed
successfully during the year H01-2002.
Almost 30,060 plants of various high
altitude treesfshrubs survived at
various Badrivan project sites and out
of these, 21670 saplings of various
treesfshrubs revived Badrivan (the
ancieni sacred forest of Badrinath
shrine) in Badrinath valley.
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During the year the core activities
have been focused on few selecied
thetnes, mumely, mdigenous methods of
mitking fermented food and beverages,
analysis of indigenous agriculiural
practices in the light of its efficiency
and sustainability, and indigenous
knowledge and wses ol medicinal
plants by Vaigvas in Uttaranchal. The
muin thrust of all these programmes has
been on the scientific documenation of
some of the traditional practices which
are on the verge of being phased oul
and s 4 result the knowledze can be
lost. Indigenous method of food
fermentation and making of aleoholic
and non-aleoholic beverages have been
docurmented, Similarly, the analysis of
indigenous agricultural practices in the
light of itz efficiency and sustainability
is also being analysed scientifically,
The documentation of various
landraces of traditional crops and their
robe in the agriculural systems is also
being analysed before they ane lost,

L. INTRODUCTION

The reporting vear 2001-2002 iz
thirteenth finamcial year of research and
development activities being carmied
oul by the Insiaiute ai various locations
in the Himalaya, in tune with regional
issues, and is endeavoring 1o seek
practical and warkable solutions 1o
specific problems, These activitics
inclede programmes supporied through
core funds provided by the Ministry of
Environment and Forests, Govi, of India
lo the Institute and projects financed
by external agencies (Mational and
International), The Institule is also
supporting activities of various pariner
Institutions in various Himalayan
states  through Integrated BEco-
development Research Programme
(IERP). The Science Advisory

Commitiess of the Institule reviews the
progress of existing projects and
provides guidance and help 1o new

programmes.

At present, the activities of the
Institute are centered on seven
designated core programmes. Several
projects were successfully concluded
during the year. Summaries of these ane
placed al approgriate places in the text
In dise course detailed documents will
be published and made available o the
public. The progress made during the
yesr 2001-2002 on various ongoing and
newly initizted projects and a briefl
account of the acapdemic and other
aetivities, alomg with the statement of
agcounts, have been presented in this
report. We would be most grateful for
crucial comments, sugpestions for
improvement and for indication of our
shortcomings in our effort to achieve
the target set by the Ministry of
Environment and Forests, Govi, of
fndiza.

2 MILESTONE EVENTS

Shri. B.5. Rawat, Hon"ble Linion
Minister for State, Science and
Technology, Government of India,
inawgurated a three day workshop (4-6
September, 2001) at the Instinme HQs,
Katarmal, Almora. It was organized by
the NRDMS Division of Department of
Science & Technology (DST) and was
attended by over 60 representatives
frosn various organteations, institufions,
universities and NGOs. The workshop
focused on the issues perfaining 1o
development of a focused programme
for the generation of sustainable
development plan for the state of
Uttaranchal. The Garhwal Unit
organized a mecting cum workshop on
Conservation of Crop Genetic
Resources with inhabitants of Urgam
village (22 September, 2001) and with
scademic expents representing the freld
of hiology, agroforestry, marketing,

socio-economics and policy issues,
who expressed their views on the
mocdeling of implementation of on-farm
conservalion al Snnagar on Sepiember
25 2001

A five-day Traamng Propramme on
Environmental Economics for
Practicing Scientists and Ecologists
wis organized in the Institute {(October
16-20. 2001} under the auspices of
“Indian Environmental Mainagement
Capacity Building Technical Assistance
Projec1™ with the World Bank
assistance. Professor 1.5, Singh,
Banaras Hindu University, Varanas:
inaugurated the workshop, and was
attended by the eminent ecologists and
ecomomists, The programmse deelt on
ecology and economics keeping in
view the varied biodiversity, bio-
climates and patural resources of this
country on one hand and interesis of

participants on the other

The Parliamentary Standing
Committes on Science and Technobogy,
Environment & Forests visited the
Sikkim Unit of the Institute at its
upcoming Panthang complex (Ociober
20, 2001). The Chairman of the
Committee Shei, B.P. Singhal, Member
of Pardiarment (RS) amd other Hom"ble
Members took keen inlgrest in the

and offered constructive suggestions.
Under the MNational Agricaliure
Technology Programme of ICAR. a.ope
day workshop was organized
(Movember 30, 2001) at Beragaon,
Chamoli districi (Uttaranchal). The
training focused on discussions about
issues of raditional crop zermplasm
conservation with local villapers, amd
nearly 350 participants aticnded the
POZTAmmE.

A two day workshop (December
28-29, 2001) entitled “Creation of
awarcness among the prospective Pls/
GroapsMNGOs etc. of the T & K region

3




was arganized for execution of location-
specific action oriented B & I activities
under the Integrated Eco-development
Research Programme (IERP) of the
Institute: Project presentation cum
evaluption” was held at the Department
of Botany, Jummu University, Jammu.
The workshop was convened by Dr.
LA, Hamal of Jammu University in
collahoration with the Scienist
Incharge TERP, of the Institnte, The
warkshop was inaugurated by Prof
B.B. Chattoo, Yice-Chancellos, Mata
Waishno Devi University, Katra and was
presided over by D K.K. Dwiveds,
Vice-Chancellor. Arunachal Usiversity,
[tamagar. About 124 delegates from
different parts of Jammu and Kashmir
participated in the workshop, :

A wwo-day  Imternational
Workshop on “Enclangered Medicinal
Plam Species m Himachal Pradesh™
was organized by the Instiute al its
Himachal Unit, Mohal-Buollu (March [§-
149, 2002). The workshop was jointly
arganized by the (G.B. Pant [nstitute of
Himalayan Environmen: and
Development, Katarmal-Almora,
Rothamsted [nternutional, Institute of
Avrable Crops Research, UK, and Centre
for Advancement of Susiainable
Agriculiure, New Delhi, It presented a
forum to scientists and various

stikeholders including industrialists.
farmers, NGOs and policy makers o
address core issues on medicinal plants
conservation by cultivaton, Around 40
identified experts from  diverse
disciplines atended the workshop,

3. RESEARCH AND DEVELOP-
MENT PROGRAMMES

In arder to achieve the sustainahle
development of the Indian Himalava,
research and development programimes
of the Institute are based on a
multidisciplinary and holistic approach
with particulor emphasis on interlinking
of natural and social science, In this
effort special atention is plaved on the
preservation of fragile mountain
ecosvatens, mmdigenoies knowledae
and customs. A conscious effort 1s
made w ensure participation of the
local popalation for long-term
acceptance and success of varioos
programmess. The B & D activities of the
Institute are centered on seven corc
programmes, viz., Land and Water
Resource Management, Sustainable
Development of Rural Ecozystem,
Canservation of Biological Diversity,
Ecological Economics and Environ-
mental Trnpact Analysis, Environmental
Physiology and Biotechnology,

Institational Networking  and Human
Investment and [ndigenous Knowledge
Svstems. The achievement of poals and
the progress made in various projects
during the vear have been placed under
approprigle core progrunmes in the
texi, The projecl implementation sites
have carefully been selecied keeping in
view the heterogeneous heritage of the
Himalaya along with specific needs and
aspirations of the local inhahitants, All
sctivities are need hased. targes
oriented and time bound: efforts are
mide o provide practicable solutions
rather than theoretical prescription. To
met the tirgels, and (o sccomplish the
objectives well equipped laboratories
and computes Tacilities have been
established. Rigorows data collestion,

development  modification  and
demonstration of  science  and
technology  inputs,  including

technolegy packages of the Instituce,
are underlving elements of all project
wetivities. While o number of projects
were completed during the year, a few
new projects were also mmitiated; most
projects are now i thear third or fourth
vear of operation, Highlights of the
progress made during the year 2081-
2002, along with a brief, concepiual
background, specific objectives and
miajor achievements are summurized for
individual projects.
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3.1. LAND AND WATER RESOURCE MANAGEMENT

undd anad water gre the importan: natral resources for providing socio-economic

nd ecodogical security o the mankind., With increasing pressure of humin
and animal population, the natural balance between these resources has heen
distorted. As a copsequence, serious problems of soil and waler conservation
havee arisen, Sparse popalation, vndulating terrain. tiny and scattesed land holdings
and inclement weather conditions are the typical characteristics of Himalayan
region, wiich have made the problem more complex. Lo this context integrated
resource management using watershed as the unit for development iz being
attempted widely in the region. This particularly attempis 10 solve the major
problems of land and wiater resources such as soil eresion, declining waler sources,
poor agncultural production snd vanishing fuel wood and fodder resources.
Therefore, the need is felt to conduce long and medium e R&D studies focused
on assesament of the efficacy of these amempls on swstainable vse of land and
WIET FesouTTes,
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3-11 Mmpmem of Trrigation

Fackground

Agriculture in most parts of the
Central Himalayan region depends on
rainfall, mainly due o poar
development of irrigation fucililies.
Irrigation is practiced on very small
scale, partienlarly in the valleys alonz
the streams and nuberal winer sources.
Irrigation systems in the region are
either managed by the community or
group of farmers {i.e, community
managed rrigation sysemsy or by the
stale governmen! {(govi. managed
irrigation systems).  Community
managed irmigation systems ure working
for ages. They are easy to build and
maintain because of its low cost. Under
thiz- project selected community
svslems are studied in detail foi
assessment of their performance, This
study also proposes to analvee both
seccessful and  umswceessful
expericnees in traditional as well as
modern Government managed hill
IETIERLLOn SYSIems.

(ijectives

. Identification and study of
operational and  institutional
aspects of different irrigation
systems and performance study
for their comparilive assessment
under different environmentad
comditions.

I

Study of springs with particular
reference to water availability,
growing water demand and
changing people’s perception
abol rural water MAnAgEmEnL

3 To develop guidelines for
integrated water management
based on cconomic use of available
water for irrigation and rural warer

supply.

Resilts and Achisventents

L The performance of community-
managed sysiems is found bemer
thun govl. managed schemes in
terms of irrigation intensity
tirrigation [intensity up o
[869248.37 %) and convevance
efficiency fmean = 5262 + [L65%)
mainly hecause of appropriate
ilignment and size of community
schemes.  Performance of these
syslems was consistent in both
CIOPPING Seasons,

-+

Commurnly mansged sysiems are
developed based on availahilitg of
fand for making eanal and
suitability of sources for divening
witter with least consideration o
design parameters such as canal
rtlio and channel slope.

A Weak co-relation amung different
paramefers indicated limited
influence of warer availability at
soarrces (Table 1)

4. In the Central Himalayan region

springs arc the mam source of
drinking and irrigation water.
Studies were conducted on six

springs emanating from differing
recharge fones. Geologically
these springs were fdentified s
fracturedjoint related (FRAT-1vpe)
and fracturefjointicolluviums type
{FRATACOLL —type). Rainfoll and
spring discharge are better co-
related in FRAIT/NCOLL —type
sprngs (r= 00,.396) than FRAT type
SPrings.

3.1.2. Study of Traditional Soil and
Wlur Conservation Practices in

Backgroand

In the Himalayan region many
researches have heen done in the field
of fiodern technigues of <oil und woter
conservalinmn Most of these
technigues have recently emerged in
the: face of water shorage (or inigation
und inadequate soil moisture Lo
suppon germination and grawih of
food erops.  But, the farming
community applies many traditional
siiegies in order to conserve soil and
water, Thesé practives have comples
linkages with the social and
environmental setting.  These lime-

Table 1: Co-relation between differen canal parsmeters

Parameters 1 villoes
Govl, system Commmmity system

Dty Rabi — Discharge (.822 06l
Dty Babn ~ CR-rabi 0574 (1436
CR-CCA-Discharge (604 (1061
Dty {av,) ~ CR-CCA HE L E 0424

R-Rabi ~ Dschirge 0264 0116
CR-Kharif- Discharge 0348 (66
Duty Eharif ~Discharge (855 [T
Duty Kharif = CR-Eharif (1548 (h447
Irrigation intensity - discharge 0653 035
Conveyance effi. ~ Dischurge (RN} LR E -4




tested and cost effective mdigenous
efforts could be important method o
build upon and suggest soitable
peactices  of soll  and  water
conservation i the Himalayan
MU

factives

I, To identifv and document
wraditional spil  and  waler
conservotion (SWCh practices in
Hirmalxyva

]

Quantification of =oil loss in
different land use practices with or
withaul SWC measures.

3 Asscssment of performance of
sebiected low cost bioengineering
measures and evaluation of s
teshno-goonomic suitability

Resulty and Ackievements

I, Based on interviews with the local
people and ground survey in
selected localites in the region a
number of indigenous SWC
methods were documented (Table
2a

fa

The swdy (3 year conducted in
crosion plots revealed that
Bioengineering measures in first
vear ire more ¢ffective in erosion
comtrol vear for all intensicy levels.
Checking the human and animal
erosional wetivities and allowing
natural growih of vegetation wis
found effective in erosion control
on steep slopes over thrée year
period,

1 Inwest and north district of Sikkim
Himalava, more than S0¢% formers
practiced terraced agricultine,
Maost of the rerraces were foand
with gentle outward skope of 2 to
5 degree. Use of agroforestry is
the predorminan SWC practice in
these stoping lands.

3. People and Resource
amics in Mountain Watersheds
of Hindu-Kush  Himalaya

Beackg riveind

Penple and Resource Dyvnamics Project
(PARDYP) & regionally collahorated

Table 2. Some indigenous methods of SWC in the Garbwal Himataya

- Activities X

Plowghing and keveling crop fields soon
after khatif crop harvest in post-
IHMAOON semson

AW advantages

Sodl mivisture and weeds arg buried i soil
and the decomposition of weeds and
moisture: retenlion in soll provide better
growth cenditions for the fellewing rabi crop

Irrigating ficlds so0m nfier kharif crop
harvest

Lew competition for imigation immediabely
after post-monsoon period makes casy
availability of water and soil moisture is
gonserved for the following rabi crop

Mubching vegetabla nursery/erogdields
with crop residoe fodder efiover by
the codtle

T escape from frost injury, provide
wargith to soil for seed germination.
mastuTs conssrvation and Loy increase soil
fertifity after décompasition

Soaking seeds overmipght before sowing

To supplement moisture for guick ssed
germination

Roofiop waterhonsehold waste water
is guided e flow in channels to
backyard

Supplements moistire to kilchen. garden
crops

programme which involve local,
national and internaticnal {(Univ. of
Berne, Univ: of British Columbia,
Chinesa Acadery of Sciences. Pakistan
Forest Institute, HMG of Nepal and
GBFIHED) partners is presently in its
second phase of operation. In this
phase, emphasis has been Juid on
people’s priorities and pereeplion on
development through addressing on
farm aceivities, demonstraiions,
communily based natural resource
mankgement and  conservation
programmes ete., and iowards
improving the livelihood conditions of
the marrinalized groups and families,
§kill improvement through trainings,
exchange visits and paricipatory
exgculion. moniloring & evaluation are
being exercised. Effonts are being made
1o approach  the research
development hy ensuring active
participation of the community and
different stakeholders.

for

Cfectives

I. To build on and senerale
knowledge and facilizaie the
exchange and dissemination of
information and skills in the middle
mounisins of HKH region.

& To  generate relevant and
representative information abom
water balance and sediment
transport related to degradation on
a watershed basis.

Lo

To enhance the capacities and
optiong.  of familics and
cummunities, especially
marginalized people, i the use and
management of naturel resources
in mountain watersheds and
thereby to increaze housahold and
community benefits.

Resulry and Ackisvenenns

1. Hydro-meteorological studies
copducted in the Bhetagad
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witershed for the year 2001
showed that the total precipitition
was 108,35 cm {with 71.1% of the
total rainfall occurning dunng the
maonsoon season), which was
about 4F% less than that observed
during 2000, Maximum annual
precipitation (1 16,7 ¢m) for 2001
was calculated for M3 station
lozated ar 1540 m amsl in Kausani,
Water discharge from the
watershed during the calendar
vear 0T was 02399 msec as
compared o 20619 mfsec during
200 Stodies once again
confirmed that the major
proportion of the total discharge
(about ¥ ) is in the monscon
season. Soil and water studies
indicated freconfirmed that the
highes: muneff and seil loss ( 19.3%
of total annual effective
precipitation and (L%33 vhalyear,
respectively) woek place from the
apen pine forest

On-tarm biofertilizer experiments
conducted on two varieties of
wheat {local and VL-T38) sown at
different altitudes showed positive
response af application of Ac W,
strain bio-fertilizer. In general. the
total bapmass of local and VL - 738
variety increased by [2.9 - 13.7%
and 14.2 = 14,6 %, respectively, as
compared 1o ther contrals, Simlbar
trends were recorded for rice
varieties (local and VL-81), weated
with Mutrilink { VAN fungi) during
their nursery stages. The wse of
bio-fertilizer had o significant effect
of the prodoctivity of a few
veretuble plunts. and there wis an
ingrease of ahowt 12.3% - TR.7% in
fruit produclion in vafous species
of pumpkin. brinjal, tomato,
capsicum, cucumber and beans,

Although the demand for
polyhouses by the farmers of the
siudy warersheds has increased
multifold, evaluation of a few cases

{studied earlicr as well) showed
that by adoption ol off-season
vegetable cultivation practices,
farmers camed a net gain of upto
R, 1958500 ina vear {20011

A few important livelihood
potentials for improving the meome
generalion capacities of the
individual families have been
identified as nursery, off season
vegetables, cash crop cultivation,
pisciculture, apiculiure and poultry
farmuing. In the field of psciculture
and apiculivre adequate raining
was provided to key farmers and
durning 2001, more than 30 fammers
adopted ane or mare of these
practices. On account of the
Facilitation and support provided
by PARDYP, the arca now has
more than 40 water harvesting
tunks for multiple purposes.
Furthermore case  studies
conducted ndicated that poualtry
farming could be one of the
possible luceative businesses for
the inhabitants. This 15 evideat
from the fact that the persons
carrying out this business sarned
a nel profit of Bs, 13,250.00 ~ Rs,
47 500,00 during the vear 2001,
depending wpon the carrxing
capaeity of an indivicdual,

In the common resouTees Seclon,
villagers continued to reap the
benefits from the rechabilitation
sites. There was Turther expamnsion
of plantation activities hy villagers.
and the idea of social fencing and
adopling  nalural  resource
managemeant sirategies gained
more popalanity as the number of
farmers involved mereased duning
the year 20001, At Doba more than
200 families are mow being benefited
from the commupity based water
harvesting and rehabilitation
programmes that were cormed out
under the PARDYF umbrelia.

3.1.4. Hydrometery and Estimation
of Sediment Load of Gangotri
Glacier in Garhiwal Himalaya

Rackground

The Gangetn glacier s the largest
glacier in the Bhagiraths basin, It is
30.20 km bong and its width varies from
k5 e 2.5 km, numeroes small sized
alacrers join the main Gangotn glacier
The toaal spread of the ice volume is
abour 39,18 km' and rotal glacerized
area s about 2538 86 sqkm. The main
Giangotri glacier drains in north-
westerly direction from Bhagirsthi
group of peaks. This project envisages
study of discharge and suspended
sediment transpoct 0 the proglacial
stream druning the Gngotn glacier with
a view (o identify relationship between
hydeological eharacteristics and the
sediment delivery. Study of sediment
wield rates and its correlation with melt
water discharoe is of immense
importance for the e of nover valley
projects down stream.  This study was
imitinted in year 1999 with financial
support from Department of Scignce
and Technology. Contingous
mognitaring is being done for fast three
WERrs,

Chjectives

I To collect hydrometeorological
data of Gangotri glacier and sudy
of ihe relationship between
discharge  variations  and
meetenrological parameters.

2 To measure the melt water
discharge and gquantum of
suspended sediment load of the
glacier and their relatiomship during
the mell water season and to
assess the rate of erozion of the
glacier through suspended
sediment load.

3 To evalume the sediments source
are. production mechanism and
transport  pathways of the




suspended and dissolved load of
the glacier.

Kemulis and Achievements

I. Total melt water yield from the
Gangotri glacier caichment was
estimated #s 696.64x10° cum during
the 2001 ablation season. The
discharge in year 200 was lower
than the discharge in 2001 for the
same period. In the vear 2001,
mesin air temperamre was slightly
higher in comparison to last two
veuars, which may have some

influenice on discharge,

1  During the 2001 ablalion season,
tetal suspended sediments load
wis high m July and Awgust as
147.19x10% and 86.04x10%,
respectively, and fowest in the
month of October (0,36x10%),
Total suspended sediment yield
from the glacier during the
ohservation period was estimated
as 287.86x10%, which is higher
than the sediment vield of year
1959 and 200, High discharge and
higher thermal component are
responsible for increase in
suspended sediments load in this
YeAr.

3.1.5. Hydro-Ecological Linkages
of Carbon Dynamics in Relation to
Land-use/Cover Change in a
‘Himalayan Watershed

Backgrowmnd

There has been a large scale
conversion of forests to other land-uses
in the past few decades from the
Himalayan region. This has disrupted
the hiydrological cyele and a great loss
of carbon is envisaged. This study will
cover change of land-use from forest
to agriculture and wastelands and in
the process study carbon dynamics and
hydrological process change in various

land-uses. The hydrological purameters
such as stream discharpe, sediment
concentration, overland flow, sediment
loss, partitioning of precipitation
pathways and notrient loss from
different land-uses will be estimared.
The soil organic carbon, carbon in litter
and humus layer and in various plant
components will be estimated. Carbon
is u good indicator of sysiems stability
and change in land-use and its carbon
dynamics will reflect its sustenance.
Watershed is regarded @2 a umit for
development in hills, The resounce
mobilization and senlement pattern in
hills iz governed by watershed
functioning. Therefore, this sowdy on
hydrology and carbon dynamics in a
series of transformed land-uses will he
studied in a watershed in Sikkim
Himalaya,

Objeciives

Estimation of land-use/cover
change detection over period of
time using satellite imagery in a
selected watershed of Sikkin.

Budgeting of carbon in various
ecological compariments in
different land-uses. Carbon [lux
between these compartments
along with carbon fixation, losses
through respiration, harvest flux,
land cover change combustion
emission and agricultural change
emissions will be estimated.

Hydrological studies such as
averland flow, soil erosion, carbon
loss through soil erosion, sediment
concentrition in stream water, and
discharge will be carried out on
land-use basis. Hydrological
processes will be correlated with
ecological dimensions.

Land-uze sestenance will be
studied taking sail carbon levels as
an indicator.

N

Resulrs and Achievemengs

L

The total biomass for different
types of forests and agroforestry
systems were measured. The total
hiomass varied from 18 Mg ha'! in
mandarin based agroforestry
systems to 472 Mg ha’ in
temperate natural dense mixed
forest. The total biomass of large
cardamom based agroforestry was
47 Mg ha™'. The total biomass was
28% higher in the Almes-cardamom
stand and tree blomass slightly
higher for Alnoy despite its lower
stand density. The contribution of
cardamom biomass to stand total
biomass was 34% in Alwes-
cardamomn and 18% in the fores:-
cardamom stand.

The floor litiers in different land-
usefcovers were also measured o
quantify the total carbon pool. The
floor litter was highest (13 Mg
ha'y in temperate dense mixed
forest followed by cardamom
based agroforestry systems with
11.6 Mg ha™. Temperate natural
open mixed and subtropical
degraded forest had almost equal
quantity of floor litter and the
mandarin based agroforestry
systemn had the lowest (0.4 Mg ha
¥, The total carbon content wag 52
Mg ha"' in cardamom based
agroforestry systems, followed by
42 Mg ha’' in temperate natural
dense mixed forest. 30 Mg ha” in
subtropical degraded forest, 26 Mg
ha'! in temperate natural open
mixed forest and 0.8 Mg ha' in
mandarin based agroforesiry
systems.

The soluble carbon in the different
stream water of the watershed was
analysed. The soluble carbon in
different streams varied from 096
Mg yr' in Rangrangkhola to 814
Mg wr' in Fockcheykhola,
Rinzikhola being the cutlet of the
witérshed had highest (2025 Mg
vr'} soluble carbon content.

B
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4, In order 1o see the total carhon
pool on land-usefcover basis; soil
samples were collected and
analyzed Lhrough CHN analyzer
upto Im depth. The total carbon
values for the soils ranged from
2895 to B.01% in the surface layer
(0-15 em), slightly decreased to
1.10 10 6.42% i 15-60 cimand then
drastically decreased o (L83 1o
2.63% at 1 m depth. On the land-
usefcover hasis the highest value
was recorded in lemperate natural
dense mixed forest and lowest in
wastelund ares subtrapical.

3.1.6. A continuous Refercnce
GPS Station at GEPIHED, Kosi-
Katarmal, Almora {

Backgrownd

Global Positioning System (GFS)
wllows one o detgrmine the location of
any point on the plobe with an
aecuracy of 4 few millimeters, Repeat
measurements of the coordinates of
s fixed points in a deforming region,
thus yield changes in their position
with time and thereby knowledge of
therr velogities with respect o some
fixed reference points,  These
illerninating knowledge bases shout the
rates and siyle of groond deforming
processes can help in designing
effective measures o enhance our
resilience to inevilable natwral hazards
and therehy mitigate their disastrows
impacts: A hagh precision Global
Positioning System (GPS) instalied in
the campus of the GBPIHED. at
Katarmal, has recorded dats
continususly since Cotober 1997,

Cihjectives

1. Quantifying the space gradicnts of
strain rates right through and
across the ereat Himalaya rom o
denser data set from closely
spaced peints and to define the
space e strain accumalation and

relense mechanism in the Central
Himalaya identified as a seismic
gap, preparatory to, during, and
after & moderate of large
earthquake, based on real time
observation of baseline changes
between the Indian Shield
{ Bangalore/Kodaikanal/Dethi)y and
Almaora, in the event of @ moderate
ar great earthquake.

2 Studying the land slope evolution
of some critical landslide areas in
Kumaun with 2 view to modeling
the processes preparalory to amd
culminating into landslides, and
attempling 1o develop an Advance
Warming System using real time or
near real time GPS monitors.

Results and Ackieveniants
I, Dtz generation and archiving was

done for permanient seation located
at GRPIHED Campus.

L

A status report on the role of GPS
surveys in landslide studies was
proepared for DST. The swudy
revealed significant co-relation
between landshide activities and
distance from the active [uull zones.
In tectonically active zones,
geolopy and land use played less
significant role in controlling
lundslide activities.

3.1.7. Ecology of Reduced Tillage
and  Mulehing in  Central
Himalavan Crop fields

Background

Sail femility improvement and fn-
site poistre conservation in raimfed
farming of the Himalayan Mountains is
an imponant step lowards increasing
crop vield m the hill agro ecosvsiems,
Therefore, anempls are required o
investigate the traditional methods of
crop cultivation vis-d-vis redueed
tiltage and mulching 10 bring out betier

management praciices, The SWC
impact of improved practices fbas also
to be experimentally worked out far
sustainable hill farming.

Oibjectives

1. Quantification of runofl, soil loss,
crop yield and nuirient loss
through munoff amd soil loss under
different treatments of &llage and
mulching in companson with
traditional farming practices.

2 To suggesy beter practices of
ullage and mulching for improving
goil Tertility, crop yield and
conservabion of soil and water in
rainfed farming.

Resulis cnd Achievements

L A (wo-year study indicate that
Lentana mileh turns oot to be
better with regard (o agronomic
yield, conservation of water and
rapid improvement of oil fertility
a5 compared to Oak and Pine leil
litter mulch and traditional
cultivatiom practices.

2. While no-tillage practice loose
more water theough runoff but
conserve soil compared o other
tillage and mulching treatments.

3 Redvced ullage tonce tillage) and
mulching with Lantana (3 weed)
combination was found beneficial
over tradiional practices of crop
cultivation with regard 1o crop
yield and SWC.

318, Environmental Hazards and
- Optimal Besource Use in the
Alaknands Valley, Garhwal
Himalaya Using Remote Sensing

Backgrommd

In the tectenically active
Himalayan Mountains landscupe is




fragile and sensitive 1o land wse and
land cover changes (LUCC), This
sensitivity is ofien seen as recurring
landslides and activation of old
landslides in response 1o LUCC.
Anempis are therefore required 1o
pnderstand  these linkages o
recommend LUCT for the stability of
the landscape without compromising
the dependence of local inhabitants on
forests for fodder and fuel wood
requirement and other land uwses
maintained by them.

(Hhjectives

L Survey of represemative villages
for suitability of fodder and fuel
wood lree plantation in the
surrcanding wastelands.

2 Prepration of geclogical map Tor
landslide hazard sonation study.

Resuliy and Achievemenis

L In some represemtative village
ithose short of Fodder and fuel
word) in the Alaknanda valley
survey work was conducted to
look into the land resource
availability and suitability/
desirability of fucl wood and
fodder trees that could be grown
in such villages, People mamly
prefer broudbeafl fodder species 1o
other fact growing inferior species.

[

Imegration of stroctural and
landslide maps of the stady area
i collaboration with Space
Applications Centre, Ahmedabad
was comploted.

Management in Takoli Gad
~watershed in Garhwal Himalay:

Background

All the watersheds in the Central
Himalaya hoth small and large are

being subjected 1o variety of changes
ranging from rapid extraction of all
available nateral resources 1o
environmental impacts of different
types of development intervention.
The Takoli Gad watershed in the
Crarhwal Himalayan is one such
watershed where the foss of natural
resources has affected the entire
population inhabited there. The poor
whoe were supplementing their menger
agricuitural incomes from various
natiral resources activities are fnding
it increasingly difficull to find these
natural resources. What is needed is a
multi-dimensional approaches to
devising means o restore there
commnrons and build new socio culiural
Processes and institutional
mechanisms that can effectively
manage these natsral resources in a
sustainable manner.

Objecitives

I To colleet primary and secondary
information related to socio-
economic conditions, agriculiure,
livestock, witer resources, mtural
resource uiilization pattern,
employment, ireigation, gic.

]

To develop planning and
manggement approaches with
emphasis on the needs of local
pecple for integrated natural
rescurce management of the
witershed.

Resulty and Achievements

I In-depth agro-ecozyvstem studies
including cropping pattern, crop
roations, crop yvield assessment
has been carmied oul.  Besides, the
traditional ecolagical knowledge
related o agro-ecosystem
management has also been
documented.

b4

The ginger is coliivated as a cash
crop during the kharil season in

A

both irmigated as well as rainfed
terraced [ands in the form of mized
or mone crop in the watershed,
The detail agricultural practices
related o ginger cultivation Le.
agronomy uses, marketing and its
impact on forest resources have

been worked ot

3.1.10. Performance and

Adaptahility Analysis of “SWEET™
in the hills of Kumaun Himalaya

Backgrmend

Community wasteland of hill
villages is heavily grazed by the
livestock and 1s severely degraded.
The s¢il iz generally poor in quality
and had low water holding capaciry.
Due to sloppy land and sparse
vegetalion cover under ¢ontinued
SraFng pressure acule soil erosion 1s
apparent in all part of Kaman Himalayo.
In this project such village community
land was proposed o be sehahilizated
through SWEET tlechnology for direct
benefits such as fodder and fuel wood
and sl and water conservetion. el as
well as the other associated benefits.
The project is funded by Depe. of Land
Resources, New Delhi.

Objectives

L To identify potential sites for
wasteland development that can
successfully be applied for soil
and water conservation in
Komaun Himalaya.

2 To test the performance and
adaptability of SWEET through
field demonstrations and (o
generate awareness and skill
amang the farmers, exlension
workers and  villagers  {or
reclamation of wastelands through
freld training.

3 To modifly and suggest
appropriaie technology package




based on performance report and extension of SWEET model. tested before plantation {Table 3),
cost-benefit ratio for future Improve-ment in soil quality will be
application  in  wasteland 2 The =0il of the selected site was monitored every year.

development and soil and water
conservation programme in the

: Table 3: Soil physico-chemical characteristics aof the community wasteland in Munao

Himalayan region. village.

Results and Achisvements 'l-_ . T

L In five selected willages of = - — S,  Emnmaml] =,
Kumaun, where the farmers pH 6.5340.17 6.13 03
depend upon adjoining community e T S ; P
lands for their fodder and fuel | n condnchvity (us em) i e 2
wood requirements, which caused Cganic carbon (%) 0.4740.13 0015 123
degradation and making the land PO, {ma/L) 0430001 0.4 112
prone to soil erosion, about 44 ha Water holding capacity (%) 46,524.09 9.0 610
of such land were taken for 3




3.2. SUSTAINABLE DEVEL
ECOSYSTEMS

' he Programmes under the mandate of this core are designed o provide some
solutions o location specific problems of patural rescurce management. To
study the availability, use, requirements and prospects of managing currently
availahle resources mode judicrously so as to reduce the pressure on limited
resources. [n Himachal the abitity of pine forests 1o provide reguired organic
rescurces needed for crop production and horticulture are being studied. In
Uttaranchal efforts are continuing 1o assess the impact of restoration models on
soil physico-chemical charactensies o test the suitability of selected species for
agroforestry systems. A focused study on Nanda Devi Biosphere Reserve buffer
zone villages was undertaken on people’s urilization of agriculiural diversity and
landusefcover change database for analveing its impacts. Similar sirategies are
being tested in 2 development block {Hawalbagh block) where conservation
pricrities e ol imposaed 1o assess the natural resource hased plannifg prospects.




a) Natural Resource Management for
sustainable development

Background

This study is in continuation to
the work dose in past an the Natoral
fesource manegement for sustainable
development by the tribal community
in Narth East Indra. 5o far Adi
community from East Siang districl,
Miyshis from Papumpere disirict and
Apatanis from Lower Subansin district
Rave been covered. For last two years,
the work has heen concentrated in
West Kameng districl. In the reporting
year an aiempl has been mide ro swdy
the demographic profile, eceupational
structure, land wse pattern  and
dependence (with particular reference
e agriculiure). and socio-cconomic
profile of the Monpss. Sherdukpens,
Akas, Khowas and Mijis bused on the
data collected from vwo villages of each
of the community, Further more
Sherdukpen community wis studied in
more detail with reference 1o their
customary  laws  and  village
imstEtutions, its continity and chinges
over the years, Impact of customary
laws in lecal governments and
decision-muking was also assessed.

eciives

[ To assess matural resources and
COMMuUniY structure and
sustainable management practices
amang xelectid tribal communities.

j

To quaitify the stuis of resources
and traditional urilizstion peaterns,

L. To assess village instiations and
effectivencss of Customary Laws
in system  Tuncioming  of
eposyslems ol local level.

4 To quantify and assess the
ecological efficiency of traditional
natural resource management
practices.

Eesults and Achievenuirs

1. Swmdies in Wesi Kameng district
(HOs, Bommdila) were initiated, The
district has three sub-divisions,
viz.. Kalaktang Community
Development (CEY Block, Nafia-
Burngon CC block and Dirang CD
hiock.

2. The district inhibits five major
tribal groups, namelv. Monpas (in
Darang ¢ircle), Akas {Jamiri circlel,
Sherdukpen (Rupa curcle), Bagun!
Fhowas {Singchung circler and Mijis
(Mefia cirele) and two minor sroups, iz,
Lishpa. Chugpa (they are found around
Drirang). The totsl population of districy
i 74,505 porsons (2001 census), with.a
populition density af 10 persons per
59 km. The estimated growih rate
doring 1591-00 was 3221, literney rate
weas B2% and the ww atio is 749 female
per 1000 males, The propoetio of mral-
urhan papulation of the district is 9010
persans. Dhring circle showed highest
population with 17827 persons whereis
the Balermu circle had the lowest with
1.224 persons, Monpa is the mosi

O Census 1957

O Census 1981

dominant tribe while Khowa (Buzun)
hisd lavwviest population (Fig. | ).

A Monpas and Sherdukpens are
mzinly agriculiurizl communities
and generally do permanen!
cultivation. They, however, also
raise yaks, which mainly fed an
alpine pastures. The Akas,
Khowas and Mijis live in the eus
of Sherdukpens in bamboo hopses
built on wooden posts, practice
shifting agriculture and rear
Mithuns, All the communities are
highly depended on natural
resoirces feodbection of fuel, timber,
wild edibles, medicinal plants, wiid
animal poaching and fishing).
Demographic profile vares from
viltage to village {Table 41.

4. Of the tosal tand area of 7422 km'
i West Kameng distncl. a major share
of land 15 aider [orest cover: However
due (v extensive use of forest
resources. the considerable area has
degraded. Most of the hizh altinde
areds are either under pasture or
barren. Broadly, the Evergreen forest
comprised TLE?S ol tolal area in the
district and [1:51% is under degraded
forest. The Settled agriculture is just
277% while the total shifting
cultivasion ares is 3.2 1% (Fig, 2),

O Census 1871
OCensus 1891

e
==

iji

Fig. 1. Girowth in the wribal papulaion of West Kameng disirice




Table 4. Demographic profile of the study villages
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Tribes Study Villages Nu ol Total persens Maoles Females Literines

House Holds | Males Femalis

-M.lji L# Drzang
UiDzang
Khowa Kuspi
| Ak £l Janasi
Mew Jamir
Muna
Sherdukpen Shergaon
Jign.lm
Maonpa - Dirang
(E2L]
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which provide a varicty of much
needed non-timber products 10 the
farmers. In agroforestey, the particular
interfaces that need w be investzaied
wre those hetween trees and crops,
Light and temperatisre sppear 1o be the
most [imiting factors beneath the tree
canopies for cmp productivity and any
benefits from improved soil ferility and
malsture in the proximity of the rees
are purweighied by the reduced light.
f Iy this siteation some management

fechnigues wre required o optimize the

crop productivity  with  MPTs,
Approprinte thinning (mandpulation of
- the canopy) of the MPTs could be one
such way by which the optimum
surilight could be made avalable for

Fig. 2. Lund e patiesn of the West Kameng Disirici the growth of understorey crops. No

5. The shifiing coltivation (jhum) s
focally known as Plasghling by Miji
tribe. sibe by Buguns and sibey by
Akas, The arca under shifting
culiivarion varies in different circles
(Fiz, 3}, For shifting cultivation, the
activities started in the month of
lanuary or February when the
veretation of @ selected arca is cut or
slushed and thergafter burned in
March- April. The crops ane sown in i
mined way, which incledes maize and
miblets a5 main crops with many minos

study has =0 far been reported from
crops. i, chilly, pumipkin, corumber  this region on this aspect of canopy
and other vegetables & spices. The manipulation of agroforestey IrecH {m‘
crop harvesting is done from September  the management of shade to optimize
rwrarchs il Movermbir, crap vield in the waditional as well as

developed agroforesiey sysizms.
(k) Land use models for Himalava

{(a)Central Himalayan Case Study

Beackgranmd

(Hafectives

In traditivnnl agroforesiny systems,

farmers manage s number of [ To identify agriculiural land wse
mullipurpose tree species (MPTS) on praclices suited to the ccologizal
the raised merains of cunfed termces and socio-conomic annbues of
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Fig. 3. Arca under shifting cultivation in different circles i West Kameng disirict

the area and their implemeniation
i the field on experimental basis.

To evaluate the acceptability of

the identified management
practices by the people.
Te uwndertake fundamental

researches 5o as 1o design refine-
ments in the existing fidentifed
agricultural land ase practices for
sustainable development.

Resulis and Ackievemenis

MNine plots were andomly selected
for creating each of five lopping
régimes: mtacl canopy, ie., oo
fopping, and remaoval of 25%. 50%,
75% branches starting from the
canopy bass and lopping of all
branches (100% or full lopping).
All these plots of & given lopping
regime were randomly allocated o
three major raditionsal winter crops,
wheat, mustiard and fentil, s0wn in
Movember 2000 and harvested in
March/April 2001. Similarly, three
Majar rainy Season crops, rice,
barnyard miller and foxtail miller,
were sown in May 2000 and
harvested tn September/October

2001, AlE agronomic operations
{ploughing, manunng, sowing,
weeding,  harvesting and
threshing) followed traditional
practces (Table 5).

Total fodder and fuelwood
availability from the tree
component increased from 4015
and 3285 kp ha', respectively, in
the 15% lopping treatment to

17492 and 17950 kg ha',
respectively, in the full lopping
treatment. Afnus nepalensis
provided the highest amount of
both fodder and luelwood from
lopped branches, Pyrus pashia
yvielded the lowesy amount of
fodder. The lowest amount af
fuslwood was available from P
paskia and Celtis australis with
insignificant difference (P=0.05)
berween them (Table f),

thi Northeast Himalaya Case Study

Cinjectives

L

To evalvate impast of contour-
hedgerow -farming-system-
technology on crop vields and
overall land productivity

To evaluate performance of local
proywing M.-fixing hedzerow barrier
species againsl pruning infensity,
their nitregen fixation ability and
mulch biomass production

Teaszess cover and barmier effect
of hedgerows on soil properties,
and control of runoff, sail erosion
and nutrient loss

Table &, Important features of cultivation of raditional crops in experimental site
#l Bangwara in Central Himalavan Region, India

Crops
Seed Manure
imput inpit
(kg ba'y | (oha™
Winter season crops
Wheat 150} m
Mustard 45 20
Lanetl 10 20
Kainy season crops
Paddy 90 0
Barnyard millet 48 i}
Foxtail millet 45 n

FEH].IJI'L'S

Ploughing Weeding

(M. af

(Mo of times)

Limes

[

d

Omce in January
Omce In January
{hnce in Juouary

Omece in June and onee in
Angust
e in Jume amd once
Alagusd
Cnce in Jons and once in

B




Table 6. Tree fodder and fuelwood availuble from mixed plantation over a period of one year due to different intensities of

lopping (mean, n = %) at Bunswars, Cenrral Himalayan Region,

Species
25%
Albizrrn lebbek 261
Alrticr napalensis na
[ Hndlm:nn ruguilosa .EI:I.i
l'."r.l‘?r.r aestralis . 251
Dialberpia tissn 0]
Ficus plomeratg (i
Cirewia aplivin 50
Prienaey cerasoides 32
Pyrus pasiia 194
Least significant difference 1
berween species (P = 0L05)
Tostal N5

4 To study the impact of contour-
hedgerow species on insect
infestation and crops damage, if
any, and also on soil micro-faung
and flors

Reaults and Achieverenrs

I Ower 175 local No-fixing species
have heen screened so far and a
few important ones are being
tested for thewr germination and
grodh performance. Germination
amd growth performance of few
impartant N -fixing species is
being monitored in the nursery.
Hedgerows are being planted in
contours along the slopes.

L 5o far more than 5000 m length of
hedgerows have been established.
Hedgerows have attained good
growth and bicmigss. The impact of
hedgerow muich on the selected
crops is being monitored.

3 Four nitrogen fixing hedgerow
species (viz, Tephrosia candida,
Flemingia maerephyilo,
Desmodivm rensondi and

Fodder (kg ha')

505 5% 100% 5%
71 803 1012 472
2302 1150 3964 1654
1123 202 M1 523
602 1061 1303 13
900 1502 180 71
1351 2444 3021 652
83 1581 1970 305
481 931 13 N
408 613 852 24
81 10 1 66

8423 14128

17492 5285
fmeligefiera anif ). which are already
recommiended for NE region, are
also being monitored for their
performance in nine-different soil
types. One set of experiment on
Flamingia, Tephkrosle and
Desmaodium species has already
heen ininated and for Indigafera is
I Process.

4. To observe the impact of promng
intervals on the performance of
hedgerow species, an experiment
has been initated in pot culture
under ficld conditions with four
prusing mtervals die. 1, 2. 3, 4-
monihs interval between two
RUCCESSIVE PTUNInEs ).

3 Impact of hedgeérow species as
imsect-pest repellentfatiractant is
being manitored by wsing 20
leaves of each of the four
hedgerow species on quarterly
biasis 10 estimate the amount of leaf
damage by insect feeding. Inseet
specimens of different species are
being collected at different
locations, esch observation 1 in

Fuelwood (kg ha')

st 75% L00%
™ 1071 1235
55 4782 5732
473 1378 1623
457 685 352
1411 2007 2502
1216 1752 2207
38 959 1219
016 1328 1657
447 673 a3
105 2 I3
W26 14635 17910

the process of identification for
further studies,

Background

Ower the last hundred years there
has been a varigty of anempts o find
a solution o the vexed problem of jhum
culltivation {Shifting agriculture) in the
north eastern region, The project
focuses to  contribute towards
designing strategies for sustainahle
livelihood and developmemt af
traditional hill societies in the region,
linking environmental ¢concerns with
sustainable development in selected
locations in Arunachal Pradesk, [1 alzo
i 1o contribute for capacity huilding
of the community through reseanch,
training and ecosvstem managament
and conservation, and awareness
progeiammes, and also to design and
develop site-specific in situ strategies,
explore  ex  sire  conservation
possibilities and bring Logether




scientists, managers, planners and local
communities together with a view 1o
design stratesies for buffer zone
management particularly in Namdapha
national park, and community areas in
Western part of Arunachal Pradesh. It
is a multi-institutional projest, cleaned
by MOEFs, Goad, of India. and major
collaborators area the Arunachal
University, the State Forest Research
Institute {SERI), MNorth East Resional
Institute of Science and Technology
(WERIST), and the G.B. Pani Instituie
of Himalayan Environment &
Development (GBPIHED), with
seademic co-ordination from School of
Environmental Sciences. JNU, New
Deelhi, The GBPIHED is working in the
West Kamang district while all other
organisations have taken their sites in
Numdapha area.

(Mefectives

. To study landuse pattern and
chamge,  natural  resource
management, rofe of shifting
cultivation in socio-cconomics of
local communities. and assess
village instilutions, socio-cultural
dimensions and traditional
ecological knowhedge.

P

Ter understand Torest ecosvaiem
dynamics, particularly of Reserve

Table 7. Protected Arca (PA) Network in the study area

Forest (KF), Anchal Foresis (AF)
angd Unclassified State Forest
{LISF), and identily its linkages
with the community

3 To identify and estimate the
quantuny of NTFFs harvests and
their potential tor futurs use. Also
see the possibility of value
addition toa few NTFPs.

Results and Achievemenis

. All forest svpes of Easiern
Himalaya, except for
Dipteroearpis tvpe, are. present in
West Kameng, and are rich
species diversity. Among different
canopy layers the major nmber
species are found at canopy level,
fuel and minor forest produce in
the middle layer, whereas the
grovnd flora consisied of
ceonomically  important  and
medicinal herbs.

[

There are many rare and
endangered plams species found
in the area. The aren also
comprises large variety of
unexplored plants which feeds o
he studied.

3. The Forest Department mimbiins
different categories of Tarést

considering the interest of the
government as well us the local
communities {Tuble Ty, The muapor
categories ang- the Reserve Forest
{RF}- An area notified by the staie
government through gazette
notification; the Anchal Forest
(AF- MNoaified area including for
one o many villages, revenue
share on 50% basis between
Forest Depte. and commumines: the
Vilkage Community Forest (VCF)-
Motified area for a village on map,
and the community has certain
rights: and the Unclassified State
Forest (USF- all forest area other
than above category having
traditional rights of communities,
and state govi does not have
rights on that.

The species compasition vary in
all these forests dee to dilferent
level of pressures on them.
Besides shifting culiivarion, fire,
grazing, medicinal plant eollection,
paaching, NTFPs harvesting nre
major threats to the flora and
fauna.

Forest structure and anthropo-
aenic pressure 15 being mensured
at Reserve Forests (RF). Anchal
Forest { AF) and Unclassified State
Forests (LSF) stands, The biotic

t PA Neiwork and locution Forest Division Total area (km) Major animals/plants of interest

5 Wildlife Sanctuaries: _ _ - _ _
| Fa;ﬁmwm Sejusa WL Div. 86195 Elephant, Tiger, Gauwr, Saqmblar, Barking Deer, i
| | - Lo P 3 |
| Eagle nest WL5 Seins WL Div, 21700 Vegetation and willife !
! Sessy Ovchid Sanct. SejusaWLDiv, 10000 Orchids and wildlife :
i Reserve Forests: | .
| Doz Kheilong FD» M50 Timbers and wild amimals

T —— ke |

| Amatula eli- 204,23 -

3 Togn ~ Bomdia FD 96,60 | Topeme specin




pressure wis high a1 USF areas
thar AF and RFs. however the tree
density was recorded maximum at
USF (360 tree ha'y, followed by
AF {429 tree ha'y and RF (180 trees
bt '3,

Background

The Himalaya constitutes a unigue
peographical and geolongical entity
comprising a diverse social, cultural,
agro-gconomic and environmental
setwp. In this region limited life
sUpporting activities ase available; land
constitules the most precious resource
for its inhabitants as 1t s the main
source of livelithood, The ever
mmergasing population of human and
fivestock in this region has made i
imperative o assess the production of
bioresources such as agricultural, fuel
and todder in the different geo-
enviroamental conditions. With this in
view. Hawalhagh development block of
Almora district was selected as a
sample amd 158 being studied in detail.
The entire hiock has been divided into
three altitudinal zones {i.e. less then
1400m, 1400-1600m and more then
LB00m ), and sboot fory villages of the
block are being studied. During this
vear various information on fuel
favailabilily, sources, type, uses, eic.|
were collected and analyvzed,

Oifjectives

. To study the szources of fuel
energy for howsehold fonctiioning.

2 To quantify the todal production
and consumplion of fuel in the

differenl ge0-EnVIronment
coendition.
3 Ta swdy the population

dependency on different fucl

energy in  different
environment condition.

Zoo-

Resnlr and Ackievemcnts

I.  In all the three zones it was found
that the mural inhabitants are wsing
fuel energy for cooking and
liphting through oul the year, In
addition during the winter season
they are wsing fael for warming the
caitle shed. rooms and water,

I

Fuel wood 15 an important form of
energy in all three wones which 15
collected from different forest ancas.
and from their own furm lund bu
the percent of comsumption
decreased  with  decreasing
altitudinal zones. [t was ahout 985
in zone 11 and about 785 in the
zone L The remaining fuel enerpy
is Tossil fuel based keroscne oil
andfor cooking gas purchased
frain the market.,

3 The percent coatribution af
karchen fuel supported by the farm
itself increased with increazing
altitude! zones as it was aboul 5%
in zone | o about 36% in zone 111

4, Women of the 1 zone covers

nuwcimum distance for fuel wood
collection whereas the women of
111 zome covers minimum distance
for the same.

5 Electricity is mainly used for
lighting purpose for all the three
zones but in case of kerosene ail
it iz used for lighting, cooking and
water heating.

Borckground

Froviding sustainable livelihood
teshnelogy  rraining  through

participatory technology transfer
method is & major activity of the
programme, To be able to reach the
rural imhabitants the communication
mechanisms has o be down to earth:
The core under this programme
atempted training trainers from the
local inhabitants who have potentials
of training others and understanding of
the intricate detatls of scientific
imerventions.

Obfectives
I, Todevelop simple ficld manuals for
z

To tram tramers in technologies
described in the manualk.

4 To impart training through
participetory learning
methodology.

Resulrs and Achievemenis
{e) Central Himalayva

. Three field manuals were prepared
and published [or the benefil of
trainers in the Tield on various
aspects of sustainable livelihood
technologies,

-4

A wotal of 150 local farmers were
traingd a1 Phapharsali village of
Hawalbagh Development block.
These farmers were provided with
opporfiunity to intcract and
discuss with proressive farmers
and trainers on the methods of

improving the soil fertility, package
of practices for improved
cultivation,

1 Demonstration models on bio-
composting, polvhouse
technology and water harvesting
technology for management of
growing period and planting swck
and soil fertility stams along with
life saving irrigation manapement
were shown to the farmers.




(b} North-castern region

L. Training programmes were
organized ot Doimukh and Midphu
in Arunachal Pradesh on contour
hedgerow technology and various
aspects of sustainable livelihood
technologies.

|-

A toral of 83 local farmers were
invited for the training programmes
and these farmers were provided
with opporunity 10 interact and
discuss with progressive farmers
and trainers on the methods of
improving the soil ferility, package
of practices for improved
cultivation.

Background

Himalaya is distinguished as a
global brodiversity hotspot where
cocological and evolutionury tactors
favoured huge species diversity with
over 1740 species of medicinal and
aromatic plant species (MAPs) with
various traditional and modern
medicinal uses, Almost ull medicinal
plants collected, either legally or
ilegally all over the Himakayu or even
ather parts of the country for differant
purposes, are from the wild and very
smazll number of species are cultivated.
Lurge scale over exploitation has
resulted in the reduction of population
af many of these species in their natural
habitat, leaving ltle scope for their
naturzl regeneration. However, a
constderable knowledze hase exiss
with the indigenous communities.
which traditionally cultivate 4 few
medicinal and aromatic plant species
(MAPs) in smaller scale for their
domestic use, local market and
bartering purposes. All these MAPs

are cultivated under the low input
system through indigenous techniques
which provide low vield. In the wake
of growing concern in relation o
monetization and commercialization of
the medicinal plant economy, acemss
the globe, there is a need to promote
cultivation of MAFP: and develop
appropriate agro-lechnigues of some
potential species using simple and
cost-effective technigues. This will net
only provide the employmem
opportunities to the Jocils of the region
bait will also help in conservation and
management of natural resources
including MAPs of the region,

hjectives

L Toidemify appropriate site for the
establishment of demonstralion
models for cultivation of medicinal
plants having huge ¢conemic
potential aed market.

1 To develop agro-technalogy for
economically suiteble species and
also  document  mdigenous
agronomic practice and wses of
these medicinal planis which are
already brought under cultiviation.

3. To work out cost-benefil analysis

of cultivation and their rolein local

SCONDILY.

4. To create awareness among the
villagersifarmers 1owards
cuitivation of medicinal plans and
their role in economic opportunicy
generation and conservation of
natural resources.

Resuliy and Ackievenents

1. Seed germiniion and improvement
studies were carfied out for
fellowing medicinal and aromatic
planis  species Aconitum
hererophylivm, Arnebia
bentlamii, Saussarea costus,
Kelimum vaginanon, Riewin enodi
and Carwm carvi. Among the
species, seed germinalion withowt

uny treatments ranged belween
46% 10 To%:. Hot water treaiments
significantly  improved the
sermination in casc of B, emedi
{1006), A, heteraphyllum (915%)
and 5. costus (5% ), However, the
application of GA, (200 ppm)
exhibited 93% germinalion in A.
benthamii. the seeds of C corvi
showed 1009 sermination in cold-
water treatments,

[

Wegetative propagation studics
were carried out in few selected
MAP: P& Selinum vaginarum,
Rliewm emodi, Doactylorrhiza
hatagirea. Armebia benthanii,
Allium species, Anpelica glauca
and Plewrospermmn angelicoides
fior their large-scale multiplicaion
/! cultivaiion, while using simple
and cost effective technigues. It
was ohserved that when rhizome
of each species cut ino single or
twio equal pieves exhibited 100%
sproutingfemergencs as well as
survival. Bul, when rhizome of
these species cul 1o three or four
equal picces, sproutinglemergenie
and survival decline upto 10 o

Background

Anmnachal Pradesh is inhabited by
over 26 magor and | 10 sub-tribes. These
communities intimately dependent on
their natural resources for their survival
ind basic needs. and possess huge
knowledge about the utilization and
management of various resources.
Diversity of Pood resources and
traditional knowiedge regarding their
use play a vital role i fulfilling the
demsands of proper mourishment of all
including the nursing and expectant
mxothers of the indigenous communities.




which is being practiced since time
immemorial. Unfortunately doring
recent years due to large-scale
deforestation and decline in sodl fertility,
many such important food sources
along their knowledge base are eroding
Fast. There is an urgent need 10 screen
out the available information on such
plants, explore them in their natural
habitats, docoment indigenous
knowledge about their utilization and
management, and taking necessary step
for their in-situ conservation with
identifying new species of potential
use becomes imperative [0 conserve
such resources. Some of the species
must be conserved through large scale
multiplication (ex-zite), should be
distribated 1o the local Farmers o aviad
their over exploitation, using some low
cost technelogies that are easily
accessible to the local people.

Cibjectives

I Tomcrease the socessibility of the
rural populace to traditional food
and nutnitional resources, both of
plant and animal origin, partcularly
those, which are impartant
supplementary dictary sources of
protein, minerls and vitamins for
cxpecting and nursing moghers.

2 Ta  augment agricaltural
productivity by introduction of
simple scil ferality enhancement
ieasures such as by  the
introduction of hiocomposting.

Result and Achivvemenis

L A total 157 houschelds from two
villages of Nishi and tao from Adi
arcas were surveyed. Analysis
showed that most of the sampled
population  of mothers is
predominantly illiterate, and only
22% women were found 1o be
educated. The education bevel had
a definite impact on the farmily size
and penerally educated mothers
{families) had less number of
children. As the education Tewvel

increases, the reproductive health
stutus of village women has also
improved. Level of education of
the village women has been found
to have o clear positive impact on
all other aspects as well, General
spacing trend, which includes 9
months of gestation period,
showed that most of the women
have an average spacing of 2-2.5
years in between two children,

Nearly 3% of the tofal surveyed
women have been found 1o have
conceived their first child in less
than 15 years of age, and almost
T5% of total women gave barth o
thieir first child at an age below 18
years. This teen-age motherhood
had a direct relation to mean child
mortality and complicacies during
birth, About 35% of total surveyed
women had 1-3 number of
children, while 22% were found (o
have mean number of children
above 5.

Early marriage, poor reproductive
health status and teen-age
motherhood are very common in
the community, which ultimately
leads (o many complexities n
warnen during birth tme, al Gmes
is dangerous o both the baby and
the mother.

The Nishi community of Papam
Pare district does not have any
specific food items for the
expecting and nursing mothers. So
a detail survey of all types of
edible plants has been done. In
total information regarding 159 wild
edible plants has been collected.
From the listed plants it has been
foud that leaves of Cleredendron
viscoyum, pith of Angiopteris
evecta and Cvthea gigentio and
leaves of Piper pedicellosum are
very common in their diel. Besides
five Dinscorea species were also
reparted as very common edible
items of the villagers.

Background

The Environmental Information
Hystem (ENV1S) on Himalayan Ecology
was setup as a part of ENVIS network
in Indin by the Ministry of Environment
& Forests, the nodal apency in the
country to collate all the information
from these Centres o provide national
scenarios 1o inlernatlional setup
INFOTERRA Programme of UNEFR
ENVIS essentially help in handling of
huge and varied information relevant o
cnvironmental management and
development.

Cbjectives

The ENVIS Centre on Himalayan
Ecology 15 the sale Cenire in the entire
Indian Himalaya, which is trving 10
intggrate the available information in
the ready 1o use form for the users of
remote hilly regions in particufar and
for regional developmental planning in
broader perspective. The Centre
currently engaged in collecting.
compiling and  disseminating
information throagh viable daabazes.
Resules and Achievements

I.  ENVIS Bulletin Vodume @ No. [ and
2 were published.

2 160 gueries were handled during
the year 2001 to provide response
SETVICES.

3 Altempts were made to update the
demographic data base with 2001
census information,

Background

The TSBF is o programme of
collaboratve research with the overall




objective of determining  the
managemean options for improving the
fertiliy of tropical soils through
hiological processcs. The South Asian
Regional Network (SARNET) of this
programme is co-hosted by this
Inztitute and Jawaharlal MNehru
University, Mew Delhi since 1993 and
i facilitating centre for infurmation
collection und disseminzation.

CHhjectives

L To conductiencourage callabo-
ritive roscarch  withfamong
parmicipaling scientists

L To coordinate research networks
and projects

3 To develop test methods

4 To offer advice and assist
scientists in the preparation of
rezeirch proposals und obtaining
funds

Resulis and Achieventents

I. Compilation of abstracts and
bibliography was continued,

2 Collaborative project submitted for
possible funding from GEF was
pursued and the sanction was
abtaimed for starfing the activity
from 2002

Backgringmd

The slash and burn agriculiare
shifting cultivation (jhum} is the
predominant form of land ose in NE
region and nearly 43 thousand families
practice jhum agnculiural svstem that

hus a very close linkage berween foud
production systems and natural forest
censystem, The jhum practice involves
slashing of the vegetation of a
desicgnated plot that is dried and burmt
hefore rains for immediale release of
nutrients, Unfortunately the rapid
depletion of the natural resources
during recent years, particalurly the
deforestation has adversely affected
the productivity of the lunds. This has
decreased lood production and also
enhanced soil erosion. The conlour
hedgerow inter-cropping svsiem based
on the planting of N,-lixing hedgerow
species along the contours and
allowing crop production in alleys
holds promise as hedgerow species
provide biomass availability for
mulching and alzo reducing =il crosion
o @ greater extent. It can easily he
duplicated by upland farmers with the
use of local resources, require minimal
laboar, thus is economically feasible
and eazy to be scceptable culturally.
The present study focuses on the
impact of hedgerow incorporation and
hiomass mulching on crop productivity
and s0il fertility in shifting agricolaral
fields in Arunachal Pradesh. The
project has heen sponsored by DST
under its Fast Track Young Scientist
Scheme,

Ciectives

I. To study hedgerow species
hiomass accumulation, pruning.
and [requency and assess impact
of mulching on soil moisture and
weed proliferation.

2. To assess notrient release from
leaf litker and mulch biommass,

3 To study root nodulaticn in
hedgerow species and impact of
pruning an its frequency.

4. To study fitropen agpe activity of
different hedgerow species, and to
assess the impact of soil an oot
nodulation.

Results and Achievemenis

L

Growth performance of the
sclected hedgerow species (i.e.
Flemingia macrophviia,
Desinodivi rensonti, Indigofera
anil and Tephroshia candida) is
being menitored. Date collection
of culling [requency snd biomass
production at 40-50 cm height
above ground for all hedgerow
species al monthly, bimonthly, tri-
monthly and quarterdy mntervals is
under progress

Soil meisture content and
iemperature as affected by
hedgerow incorporation is being
studied for sieep and gentle slopes
at twa depths (0-15 cmn and 15-30
criv). The soil moisture conlent was
higher a1 upper soil layers (0-15 cm
depth) thai the lower soil depths
(1530 cm). 5wl between double
hedgerows had highest moisture
comtent than the soil of alleys and
control site, Contrarily, the control
site showed muximum  soil
temperature, followed by alleys
and minimum in between the
double-hedgerows.

Impact of mulching of shedgenow
Biommass vn crop vield and total
production was assessed using a
randomized block design for
cabhuge crop (45x 6lkcm plant o
plant and TOW to row
diztance ). The best plant growth
wis recorded i plots applied with
heavy mulch [ollowed by light
mulch, The per plunt production
wits more thun double in treated
pots than the control plot. Mere
hedgerow incorporation increased
the crop production by 20% than
the control plots. Application of
green mulch @5 t ha'! increased
crop production up to 35.409-44 84
t ha', while mulching @10 & ha',
the crop increased to 38.00-57 47 1
ha”. For no mulch with hedgerows
the teal crop yield wis recorded
was 24.0014-26. 889 tha,




3.3. CONSERVATION OF BIOLOGICAL DIVERSITY

fe imponance of maintaining Himalayan bicdiversity nol anly (or the present
but also for pesterity 15 now well recognized. The core i strengthening is

actvilics by developing both short (location specific) and long (hroader spatial
seale) term programmes. All activities are responsive to confemporary global
thimking on the subject matter, 11 is in this context that the frame work of differen
projects is developed as per the guidelines provided by National Action Plan
(NAP) and AGENDRA 2§ in conjunction with the convention on hiodiversity. It
aims in harnessing potential bio-resoosces equitable and also in hakting the
incrensing pressure an bological assets, Following resewrch programmes are under
progress: Decumentation and prioritization of important compenenis of biclosical
diversity: programme o wdentify and momtor the processes and activitics
:I'E\ipl::lﬂ!‘lhll.' for depletion of biodiversity; and identification of |'|'r'i|::-r||i¢-_-, {4l
maintenance of existing bivdiversity in the Himalaya and assessing threats to
Binliversity in selected prodected arcus, Efforts are also on to complement fn-siu
conservation with the help of ex-sitn methods ond ensure people’s participation
in biodiversity conservation,
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