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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,

«ﬁ




!;:Sﬂ#,Shlﬂlﬂ on Biodiversity,
it Fragmentation and
ln_ﬂ:e.!'mtenadm

Background

The identification and
characterization of habitats of the
Himalaya, especially those supponing
sensitive biota is of paramount
imperiance for identifying the
disruptions and magnitede of
pressures  leading 1o habitat
degradation and extirpation of
important species, Index of change in
a system can effectively be momitored
and conservation measures adopted
when habitats are taken as stedy umils,
The project was initizted to study the
habitat diversity, distribution pattern of
native and non-native specics. resource
ubilization pultern, and monitor changes
in protected and unprodected areas of
the Himalay.

Objectives

1. ldentification, classification and
mapping of important babitas

2 Identitying degree of biotic and
anthropogenic pressures caosing
fragmentation

3 ldentifying habitatz thar suppon

imiportant taxa

4. Namoaing the gull betwesn in=situ
and er-situ conservation by
developing  techniques  for
enlunced econamic wilization of
in-sity resources in  Fxresiju
situations

Resuliz and Achievemenis

{a) Biodiversity studics of sub-
tropical and temperate forests

l. Compilation of the vascular plais
and analysis of the data Tor

various ecological parameiers
including delineation of forest
communities recorded from a
number of forest sites has been
imitiEted.

2 Soil samples were analysed for
phyvsical and chemical parpmeters.
The soil moisture content of the
forest sites ranged belween 200-
38%; pH between 3.90-6.80:
organic miatter between 0.92-
17.17%, organic carbon (.53
9.96%:; nitrogen between 0.03-
098% and C/N ratio between 5.30-
3500,

3 Besource utilization pattern of the

Dhyoli and Bhargaon villages
indicated that over 50 specics of
vascular plants are wlilized by the
inhabitants of the villages for
medicine, food (wild edible), fuel,
fodder. house building, fiber,
religious and various other

PUTPOSEs.

4. Ower 15 species of crops. 20
spectes of vegetables and 15
species of fruits have been
cultivated in the villages. Among
these species Citrus sinensis, C.
reticalara, C. Hmen, C.
aurantifolia, Pyrus commuenis,
Solanum tuberesum, Raphanus
sativas, Allim cepa, A, sativem
and Colocaszia esculenta are
trsded,

(b} Biodiversity studies
disturbance gradient

along

. In thres sclected forest tvpes e,
Pine, Mixed and Oak forest in cach
site (Le., Syadevi, Kukucheena
anmd Aincholi) structuralf
compositional details of vegetation
during winter and rainy season

have been completed.

2 Data were analysed for stracturald
compositional patterns across
different disturbance gradicnts.
Preliminary results suggest that in

(c)

Syaidevi forest the index of
diversity (H') ranged from 0.0
{Pine forest semi degraded site) 1o
[.81 (Mixed forest-pristine site). In
Kukucheena forest it rnged from
0.26 (Pine forest-Semi degraded
forest) 1o 1.98 (Mixed forest-
pristine zite), and for Aincholi
forest the total diversity (H')
ranged from (.20 {Pine forest-
pristine site) e 1,52 (Mixed forest-
pristine site).

In Pine foresi maximum nchmness of
free species was found in
Degraded site {3-9 species) and
minimum in pristine sitc (1-4
species), in Mixed and Cak forest
mukimum richness of tree specics
wis found in pristine site (4-8
species), and in Mixed and Oak
forest maximum richness of tree
species was found in Pristine site
(4-8 species-Oak forest; 7-12
species-Mixed forest)  and
mimmum in degraded site (3-6
species-Oak forest: 4-7 species-
Mixed forest).

The total herb and shrub density
in all the foresis were maximum in
Degraded site and minimum in
Pristine site.

The: soil wis acidic in natwre in all
the study sites, pH ranged from
393610 in Aincholi Crak forest
and Svyaidewi Pine [orest,
respectively. Organic carbon
ranged from 0.502-7.056% and
moisture content {5-25% )

Studies in sensilive habirats -
tumberline

Compositional  [(eatures of
timberling  wvegetation were
analysed for thres different siles
(1., Lata and Tungnath in Garhowal
and Pindari in Kumaun) at three
altitudes (., 2800, 3200 and 36000
m amsl}). The total forest stond tree
density (843 ind'ha) was highest st
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2800 m in Luta site. Across all siteg
it was noticed that both tree
density and todal Torest busal area
decreased considerably with
ncreasing wltitude.

Seedling and sapling densilty wuas
relatively high in mid elevation
(3300 m) ploas of all the sites (Lata
site seedlings & saplings density!
ZR00 m — 4400 & TOM, 3200 m -
A0 e BIOC), IGO0 1 = 2000 G 2000
Tengnath sile seedlings &
saplings density: 280 m - 2300 &
S0, 3200 m — 2E00 & 4 300, 3600
mv - BOO0O & 2200: Pindari site
seedlings & saplings density: 2800
i — B & 47500 3200 m— 9500 &
S350, 3600 0m - 300 & 73N ind D),

Densivy-distribution ¢urves wepe
prepired for different wlttudes and
sites (Fig. 43

Kanawar Wildlife Sanciuary-
FWLE (HLF)

Using quadrate  methods,
populagion stadies in Hedvelem
spicetum were made in KWLS,
[nially, six siles (3 sub-sites ecach)
located afopg 1600 - 2000 m
altitndes  were rargeted for
different topography and canopy
COVETagE.

Denzity and frequency of the
individuals was obtained fov each
sub-gites.  Sainple hasvesting of
imdividuals was made o assess
potentinl sites for targeted taxa.
Qualitative and quantitative
observations were made for plant
morphology and biomoss,

A total of ten microhahitats were
identified for H. spdeaner, of which
Moist Moss Laden Boulder
{eanopy) showed maximum
density (B8 plants'm’) and Rotten
Maoss Laden Log (canopy ) showed
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Flig. 4. Population Stnsctare ot dilferent altitude and sites,

the minimum (4 planisim®), Cther
miiceo-hiabitats with high density
were Forest Spring, Muoist Moss
Laden Rocky Slope (canopyi.
Muoist Moss Laden Rocky Slope
{Open) and Dripping Moss Laden
Rock, ere,

4, Highest frequency (33.89) of

individuals was obtained for Moisi
Mozs Laden Rocky Slope
(Canogne) amd minimum {167} for
Bonen Moss Laden Log (Canopy).

H‘a:'kfrrrurl-’!

Adequale base line data on
bislogical rescurces of  any
hiogeographical region help in the
iennifivation of species, population,
communinies, habitats, landscape
glesnents and ecosysiems. As such, it

is imperative 1o develop o computerized
dutn base of existing bioresources of
the Himalava, So fas, comprehensive
baseling data for the Himalayan
bioresources s not  available.
Therefore, preparation of inventary of
bioresources (family wise, rare-
endangered, ethnobiological, endemic,
key stone species, orchids, ete.) has
bezn i,

Ojeciives

I,  Dhevelop a computerized database
of all species and their habitars

o

Identify gaps therein

3 Draw information shout various
aupibutes of specific habitass
spedies

4 Priomtization of specics and sites
for conservation

b



Fesults and Achievenenis

Inventory of orchids of Trans,
Northwest and west Himualayva has
been prepared. 244 species of
orchids belonging o 5 sub-Families

4 Maximum speeles (Le. 211y are

distrabuied in the sub-tropical 2one
(< 1800m), Followed by the
lemperaite sone, 1801-2800m (103
<pp. b sub-alpine zome, ZH01-3800m
(63 sppid, and adpane zone, > JR00

st conservation. enrichment of
germiplasm in arboretum at Kosi-Almar
(Kurnaun Himaloya) and maintenance of
Rhododenrdron arboremm.at Sikkim are
cotinuing, The project is envisaged 1o
be extended w Himaehal Predesh and

and 72 genera huve been listed. m Zispp.). Norh-Enst region of Indian Himalaya.
The wetivity will not enly sarve a5 a
gene bank of differem Himalavan life
forms but alse provide opporiunities

for facililating résearch, tramning -and

5 155 species ure native 1o
Himulayan region and 13 species
are native o Himakiyan region and
acighboring countries logether. 19

1=

Among  the  subfamilizs.
Epidendroideae (19 gepera and 01
zpecies) showed the richness

in  species, fTollowed by epentes sre: endemlc and $3 development aclivities,
Orchidioideae (538 spp.l Tl 3 '
Vandoideae (50 spp, ), Neattioideae RpECIL e sl ety Objectives

(21 spp.) and Cypripedicideas (3 o

15 species huve heen recorded in
spp-l,

the Red Data Book of Indian Planis -
{ Tahle &),

Developing & zeme bank of
Himaldyan species including
3. Among the gencea Habenaria (17 economically Impommt maxa,
spp.), Pendrobimm (15 spp.).
Bulbaplvilum (11 sppch, Qberonia.
Lipariz and Peristylus (10 spp..
cach), Erie and Ewlopdiia (9 spp..
eachl, Cyetbidiwe, Hermininm and
Catanthe (8 spp.. cach), and
Mularis and Nervitia (7 spp..
each) are species rich.

L]

Developing propagation protocols
forr locally scceprable spécies for
sastenance and conservalion
value.

Buckgrownd

In order o develop a germplosm bank 3
of Himalayan species and ensure ex-

Lorge scale multiplication of
species and makiag the saplings
available 1o local people and also

far rehubilitating degroded linds.
Table 8: Rare-endangered archids listed in the Red Data Book of Indian Plants S !

3 ! FETEEEEE e — Rexulrs and Achievernenty
range {m}
{a} Strengthening of arboretum at
Calwathe eipima Hk. L ex LindL 2200-3600 Rare Kosi-Almwira.
€, muranii HE, T, IEﬂU-le_J_ﬂ_ Rase
Cymbiadiiom hoakerimmm Reickb, £ 1566-2500 Yulmerabie I Extension of the nursery and
— arborcium area for the intoodection
Syprdedd 1 - 3000 - E
Cypripedium conligenmn 0, Den 2500 Rz il estabiisfmest of germiplas
G elegans Reichh, 1. ZAG0=a000 Wi ingluding orchids, fems, medicinal
£ inimatatcaim Ruile | 2e00-5300 Blan: | and wild edible plunts. and rare-
Diglaméri hirsic (LindLy Lind, | Upwo 1000 | Vilserable endangered. species was. camied
E L,
Eein oveidenialis Séident. | E2RI-1500 Rane
Flickingeria hexperis Seidend. §500-2000 Endangered 2 Propagules of over 30 species
Nestin microghomiz {Duthde) Schiir, LEON-2 60 Rare (Kamaun, Gartwal b inclusding reme-endangered species,
; : : ; T hids. fems, medicinal and wild
' Enlophta wgekinuontl Dt | Upofon | Rae e -
i it "rm:m - e bl s — edible plants were collected and
Neartia ingyaeii (Tfie) ey | ZiXhn Rar accessioned. Germination and
Apkllorelis gellam Duthie 2400-300 Endamgered/Passibly grovwth performance of the species
- entine wiere monitored.
A, parviflore King & Panstl 3600 Faari:
Cofarshe poclrenir Reickb, £ & Hk £ | 2000 Ersdunzered I ahe oursery eits geéds of
Fravings micrantha showed

2
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6.28% germination whereas in
polythene bhags seeds showed
pooe germination (e [6%), and
seeds of Dalbergia sisson showed
A3.50% germinalion in NUCsery
heds. Seeds of Holboellia lanfolia
and Hippophae salicifolia
shovwed no germination.

Developmental responses in
melation e diameter, height and
numhber of branches of the
saplings of 19 species estiblished
in the arborelum siles were
menitored,

Dreer 5000 eedlings were planted
in the arboretum sites and [nstitute
Premises. Seedlings af
multipurpose species were also
distributed to local inhabitants
through various projects of the
Institte.

Propagation prosoools for MPTs

Myrica esculenta, o high volue
multipurpose ree species in wesi
Himalgva, was investigated for
source dependent varialion in
seed perminsion, Seed e
obizined from three different
altitudes, forest types and tree size
classes, were compared and
potential effects of pre-sowing
treatments on seeds of different
sources assessed.

exhibits
significant adipiive germination
variation scross seed spurces of
different alttudes. In contrelled
condition high altiude seced
source (2200 m amsl) responds
40 3% ) marckediy betier than the
segds from |owess (L4000 m-amsly
altitwde source (20.9% ).

Myrica  esculenta

Prechilling (20 d, £'C) improved
germination significantly (p<{L03)

4. Sced germination

over control for seeds from all the
altitudes. However, mean
geemination (78.3%) obtined for
high altitude population under this
treatment was significantly betler
than the responses under other
treatments.  Prechilling  also
reducad (he mean germnsition Hme
iMGT) compared to contral in all
the ciases,

[EEpPONSCS
varied markedly ameng habitats.
Prechilling and mechanicat scari-
fication plus GA, improved the
germination of seeds from atl the
habitats. However, significantly
higher germination (70.3%) was
observed for seeds from pine
forest {under prechilling).

S Variations in sced germination

responses for unireated seeds
aeross habaat and CBH Chasses are
presented in Fig. 5. Compared o
seeds of lower pirth class (A} sced
from higher girth closses (B & )
exhibited better permination.

i, Crermmnation of three montl sored
seeds, under prechilling (68.3%)

Backgrowand

Biodiversity conservation
programs dre being pursued across the
Himalaya by both the Governmen! and
Non-Government agencies, Presemly.
such initiatives are resiricied to
identification of sites, surveys.
tnventorzabion of brolegical resources,
strengthening the network of Protecled
Areas, conservation of threstened
species and  er-sie germplasm
maintenance. It has been argued that
conservaiion action neéeds to be
promated and implemented by bringing
local peaple into the consgrvation
movement and considering them as
potential allics. Since these aspeets are
not  adeguately focused in the
Hamadava, an initiative in this direction
was faken 10 bring the target groups in
10 the conservation movement,

Chijectives

L Promuole and strengthen
interactions with the targel groups

2 Promote conservation science
wis better than fresh seeds especially among SchoolCollege
(OB, students
Eermination %

=i
an —
43 | =1 Alived
a5 3
Elriereiil

s ] o
<)
p, P
K&~
By

]
(Rt

A B =
oI E—

Fig. & Germination responses of untrested . esoulenta seeds across habitats und CBH

A bk Bral-9 C: =900m CBH)




3 Impart om sile training oo
collection, slorage and
propagation methods of targes
species focusing on eachers and
students

4. Obtain and analvze response of
different target groups with
respect 1o location specific
conservalion option/priorilies

Resulis and Achievemenis

l. A twoe-davs Training Workshop
(W1 in this series) was organized
at GIC Syalde, District Almora. on
February 2-3, 2002 [Fig, f), Over
111 partcipants {79 stedents, and
32 teachers) representing 31
educational institutions of Syalde,
Bhikvasain and Salt Blocks in
Disirict Almosa, participated in the
Warkshop.

b

Following aspects of biodiversity
conservation were inirodoced 1o
the participants  through
deliberations amd demonstrations:
definition and dimenzions of
bicdiversity, traditional and
contemporary approaches of
sssessment/monitoring; linkages

Fag. f: Participation of
comservatien

of bindiversity with soil and other
environmental factors; importance
of traditional knowledge system:
technigues of i sl and ex st
conservaiion; value of hiodiversity
ard value addition; and relevance
of genetic diversity studies.

3 Group discussions were arganized
with students and teachers
separately 1o identify the area
specific biodiversaty relmed issues,
Possible approaches of addressing
these 1ssucs were also discussed,
A structured guestiondaice was
circulated among the participants
o @ssess the impact of training
and their response was obiained.

335, Studies on the Structure,
Composition and Changes of the

Vegetation in Nanda Devi
Biosphere Reserve of West

{Swrmmary of the completed project)
Background

The protected areas of the
Himalaya represent unigue specics,

school children ka the teaining Workshop on Biodiversity

habirats, communities and ecosystems.
In most of the protected areas
comprehensive studies have not been
carried out so far. Therefore, focused
studies on  the struciure  and
composition of vegetation. delineation
of f[orest communities. human
dependence on the biological resources
including the extent of extraction,
species preference, changes in the
structural and compositional patterns of
vegetation and identfication of rare
endangered species and their hobitats
ure required, The project was initiated
1o undertake smdies in these
directions in Pindari, Mitam and Lata-
Tolma- Phag argas of  Nanda Devi
Bigsphere Reserve in Uttaranchal.

Qinectives

. To delineate plant communitics
along an elevational gradients and
assessing their compositional and
structural patterns

[

Ta aszess human dependence on
different plant commumnities

3 To analyze changes of the
vegetation

4, Toidenhfy conservation prrociies
and mappLg

Bevnfte and Achievemeinis

I, Twemy three forest communitics
reprosenting five habitats and 62,
alpine communities . representing
nine hubituts have been identified
Froan: Pindari, Milam and Lata Tolma
Phagti areas of tye Reserve,

|

In the forest zone, in general, the
toeal tree densaty ranged from 406-
123} inekfhng 1atal hasal area ranged
focwrrs D60 164 81 mi*/ha; wocal shrub
density ranged from [480-6605 ind/
ha, and total herb density ranged
from 24.2-391.2 indm”

H




3. From the forests communities 309
species (trees: 51 spp; shrubs: 79
spp.: and herbs: 379 spp.). and
alpime communities 421 specics
(herbs: 387 spp.: and shrubs: 34
Spp.) were recorndied.

4. In general, among the communities
the richness of trees ranged from
5-27, shrubs from [0-3] and herbs
from 30-79, Species diversity (H)
for rees ranged from (L45-2.50,
shrubs from 0.76-3.14 and herbs
from [L81-349.

5 Alpine wegetation has becn
analyzed for density, distribution
partern, species diversity (H',
Species richness. and
concentration of dominance.

f.. GL.67% species of the forest zone
were native, 2.50%. species of the
natives were endermic, and 44.51%
specics were near endemid:
whereas 65.56% species of the
alpine zone were patives, 3.26%
species of the matives were
endemic and 52.90% species were
near endemic,

. .-4 336, Ehangchendzonga
wwz Landscape
il keﬁunnre Status and

Background

Recent  conversion of the
Khangchendzongza Biosphere Reserve
in Sikkim through the up-gradaion of
the erstwhile Khangchendzonga
National Park has opened up a
completely new horizon ¢alling in
attention and concern from mone mufti-
pronged approach, 5o Tar, the
biosphere area is virtuully undisiurbed,
rich in natural diversity and represents
one of the hiodiversity hot-spats from
the eastern Himalayan region,
Khangchendzonga 15 a  unigue

mauntain ecosvsiem falling in three
different national boundaries of Indis,
Nepal and Tibetan Autonomous
Region (GIS gencrated Fig. 7). This
mountain coosSysLem EnCOMpasses
subtropical to alpine zoncs housing a
large number of flora and fauna and
makes it o hot-spot of biodiversity. In
this mountuain ecosystem we find great
variations in elevation. climate,
landscape, habitat and vegetation
types. [t has a rich ethno-cultural
diversity and the socig-ecopomic
attributes of the people living in and
around this mouniain ecosysiem are
location specifically variable and
Uk,

Objeciives

1. Assessment of landscape change
and specizlized habitat monitoting

frud

far identification of keystone
species with respect to habita
change

Man-aniimal-bicsphere interaction
on specific places

Functional understanding of
vegpelation types based on
almtudinal distribution

Evaluation of buffer uand
itamiplilation sanes for sustanable
TESOURCE Manggement

Resilts and Achievenments

In the buffer zone/fringe areas. a
comparison of tree densities,
regeneration and biomass across
the degraded and wndegraded
sites way. underiaken. In January

CHINA (TIBET)

o b

Fip. 7. Geographical Information system (GIS) generated map of Ehangehendronga Bio-
spheere Reverve in Sikkim showing its components ax well ns important glaciers, Inkes and

peaks
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2001 weody tree biomass for
degraded forest was 41213 1on
ha'', whersas undegraded forest
had 1619 on ha'' biomass, This
difference is attributed 1o the larzer
DBH class sizes of the trees of
degruded forest stand although the
tree density was less whilg in
undegraded site, the tree densiiy
was more with lower DBH class
sizg of rees.

The mean tree density of degraded
forest stand was 350 trees ha''
while it was 700 trees ha™ in
undegraded forest stand. Low tree
density in the degraded forest
stand was due 10 more
anthropeganic pressure, This was
found o increase with an
altimadingl gradient and could be a
pointer of pressure on Tesources in
future,

The number of saplings in the
degraded stand (2103 sapling
ha''y was lower than the
ondegraded Torest stand (3258
sapling ha''\, Similarly. number of
seedling in the degraded forest
{4842 seedling ha 'J was also lower
than the wndepraded lorest stand
(678E seedling he'). The fow
fatural fegeneration of sapling
was primsarily due to the: impact of
grazing animals and heavy
trampling by animals.

Survey in the selected sentlements
close 10 bufler/fringe wreas was
done on the preferred fuelwood,
fodder and mmber species. 1t was
found that there are nearly 23
fuslwoud and 20 fodder specics of
diverse ‘nature used by the
infabitants,  Such estimates
should serve the plrpose of
baseline information for
assessment of changes and
pressures due o fringe area
hurmzn-animal actvides:

The preferences and usage of
fuelwond, fodder and other non-

uimber foresi produces (NTFPF)
including medicinal plants in the 6
sample seitlements close o buffer
zone (Fig. 8) showed thar the
annual consumption of NTFP by
different settlemems was [ower
then fuelwood and fodder.
Resources (fuglwood, foddar and
other NTFP) used by settlements
of Thangu, Mensethang and
Sakyonz was about 1.5 times (1.5
ten ve'') mere than the other
settlements of Lachen, Peniong
and Chongthang ¢ 10 ton ¥’

337, Evaluation and propagation of

Backgrownd

The Himalaya i known 1o support
4 large number of endemic medicinagl

plants. Such taxa possess maximom
number of aitributes for pricrity
conservation initiatives, Considering
the conservation imperiance and 1o
harness the economic petental of these
endemic medicinal plams, the project
énvisapes Lo assess population
density, anglyze inter-population
vanability and evolve conventional and
in virre methods of propagation of
selected (ie., Angelica glawca, Swertia
ungustifdia, Amelbia benthamii and
S ssurea obvallan) species in west
Himalaya_

(hfectives
I To quannfy and assess population
shee of selected species m natural

habitat

2 To anslyze morphogenetic
variahility in selecied species

kg per year

Dihes NTFRP

—— —

Fig. 8. Fuelwood, fodder and caber NTFP usage pattermn of sample setilements of KBR

fringe area in Norh Sikkim




To identify constraints in
conventional  methods. of
PIUPRgaiian

To develop fn virre propagation
protoceis in sclected species
particulurly those of narrow
peographic range

To develop permplusm bank af
proposed taxs in selected sites

Resulry and Achievemenis

L,

-

Distribution pattern and ecological
stams of different popalatons of
Amebia benthamin, {10}, Angelica
glauca (8), Swertia angustifolia
(9 and Sawssurea obvallats (3) in
Ustnrunchal and Himachal Pradesh,
have besn investigated (Fig. 9).
Armebia benthamil reveals high
level of genetic vanehility among
differemt populations.

Improvement in seed germination
using various plant  growth

regulutors have been achieved in
Arnehia benthamii, Angelica

Fig. 9. Armebia fendfemmii it naaral habiat

glonca, Swertio angustifolia and
Sausswren ohvallata.

3 Vegetative propagation through
terminil growing goint of root has
been  achieved in Armebia
Benthamii.

4, Iw-virro propugation proaocoi fos
Swertia angustifolio (using leaf.
rocl and epicoiy! segment),
Armebin benthamil (using terminal
poeint of root) and Saussuren
obvgllara  {using  epicory]
wegment) has been developed,

% Live specimens and seedlings of
Arnebia benthamii, Angelica
glauca, Swertia angustifolia and
Sauszures obvallarg  rased
through conventional methods are
maintained at the Instatute
arboretum.

338 Lead/Coordinating
Dibru-Saikhowa and Dehang-

Backgrowmd

To advice and oversee
implementation of varipus research
projects in designated and potential
sites, Central Government has
constineted & National Expert Advisory
Group, Various relevant organizations
have been encouraged to develop
inngvative, interdiseiplinary research
proposals. for Biosphere Reserves
including medeling system for
integrating =ocial, economic and
ecological data. The Central
Governmen! has designated Lead!
Coogrdipating Institution for each
existing Biosphere Heserve (o serve as
1 facal poine for formulation of research
projects  and  collection  and
dizsemination of research based
information for use in  better
management of Biosphere Reserves. G.
B. Pant Imstitme of Himalavan

Environmen! & Development, Kosi-
Katarmal, Almora had been identified
#% a Lead®Coordinating [nstinution for
Manda Devi, Manas, Dibru-Saikhowa,
Dehang-Diebang, and Kanchendzonga
Binsphere Reserves.

Cbjectives

14

Collection, synthesis  and
dissemination of research based
information in respect of Biospherne
Reserves fram all sources

Interaction with regional research
organizations for development of
suitable rescarch projects

Interaction with Biosphere
Reserve managers (o assess the
research needs and crecial issues
requiritng research efforts

Fublications of compendium of up
ter clate information and bringing
hiannual pablication aimed at
cducating stakeholders

Resulis and achieverments

[

Literature survey was curried ol
and rescarch papersfarticles
published in journals, books,
magazines, and alse in technical
reports, ete. were collected.
[nformation was compiled,
synthesized and documented.

Interaction/Coosdination with the
State and Central Government
organizations and XNG0s was
carried ot through
correspondence, and project
proposals on variows gap areas of
the Rescrves were mviked from
these organizalions.

The Himalayan Brosphere
Reserves Biannual Bulletin, Vol. 3
{ [ &2) was published. The Bultetin
ineludes comprehensive data base
aft the fauna of Manda Devi
Binsphere Reserve. floral diversity
of Valley of Flowers National Park

3



and Manas Biosphere Reserve,
management issues of Dehang-
Debang  Biosphere Reserve,
abstracts, project and Ph.D.
Aummaries, news items,

bibliozraphy, eic.

4 Comprehensive database wias
prepared for Nanda Devi
Biosphere Reserve |n the
Momination Form for UNESCO
MARB network.

. Studies on Species and
mmunity Responses to Habitag
Alterations in Timberline Zone of

pm;pmad Uttarakhand Biosphere
e Reserve: Management Implications

Burkgmmm.f

On account of the sensitivity 1o
climate change, unigueness in
biodiversity elements, along with the
sovio-religious significance. the
Timiberline Zone (TLZ)} of west
Himalaya has been identified as
potential biodiversity “hot spot”
However. due to regular intervention of
hurmin and natral faclors, the nawral
habitats at TLZ are changing fast apd

consequently affecting the various
bicdiversity patterns. Studies, so far
wonducted in TLE, are subjective in
nature and fack effective dara base for
specilic issues like habitat biodiversity
FE!ﬂli‘JI‘thipﬁ. The present investi-
gation attempts 1w address this issue.

LMyfectives

1. To identify and charscterize TLE

habitat  refalionship  with
biodiversity elements focusing on
oristies

X To assess habitn alierations and
consequent change in native and
nen-native biodiversity elements

3. To identify and prioritize sensitive
TLZ habitat apd biodiversily
elements

Resulss and Ackizvements

L. Compositional features under
different disturbance levels g TLZ
of UKBR were studied and
analysed (Tabde 9.

2 Demographic panerns of three
dominant communitics vig, Abics

pindrow, Betula urilis and Aeer
mised were obtained under
different disturbance catepories,

3 Becondary information from Forest
Warking Plans obtained and
compiled.

4 Seasonal monitoring of recruitment
patterns  and  diversity of
herbaceous flora is continuing.

i Experimental designs and data set
for litter dynamics studies were

developed.

3.3.10. Establishment of Herbal
Garden at Kosi- Katarmal, Almora

Backgrownd

The wse of medicingl and aromatic
plants in Avurvedic, Unani and other
traditional systems has increased the
demand of most of the high valoe
species  growing in the [ndien
Himulaysn Region, The increasing
demand of Medicinal and Aromatic
Planis has increased pressure on most
of the wild populations of high value
species. This has caused decrease in

Table 9. Compositional features of trees, shrubs, herbs and recuitment pattern under different disturbance levels at timberline

zone of UKBR
Parameters - I
I A
| Stand Density (ind ha') 1206
Tatal Basal Aren {m*ha) 33,45
I Diwersity Index (H 3 0.35
C'm:enL.n;linn of Daminance .82
| Shrub Dlensity I,h'bd-l.'m"? 4810
| Herb Density tind ha') 26000
| Sapling Density (ind ha”') | 27000
| Seedling Density (in by 'y =11

A — Prisuse (Inside Villey of Flower PA)

Betula wilis Abies pindraw Fa——y

| = ¢ A B e A B c
Tab R20 20 533 26 1ik2h o e 4]
3508 | 17ed | 6222 | mer | sa0T | 3439 | 2040 | 3057
o | am | oms | oo | a8 | 12| 12| e
060 | 046 D49 | o048 | 830 | om | o3 | om:
30 | 1350 | ams | mm | s2r | 1o | 1w | 9w

IS0 | S2000 | 128400 | 194800 | 73300 | 162000 | 163000 | 3000
24500 | 7200 | 18900 | 16600 | 7000 | 23600 | 21500 | 4100
16800 | 4900 | 14600 | 20000 L.m.xl“ 17200 | 13900

B - Semi-degraded (Relatively less human impact / small grazing)
C - Degraded (High human impact § prazing)

oan |
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the popolation of most of the species
te @ great extent. To maintain and
conserve the germplasm of high value
Medicinal and Aromatic Plants,
establishment and maintenazace of
herbal gardens s various locations
have been encouraged by the
Department of Agriculiure and
Cooperation, Ministry of Agricolore
under Centrally Sponsored Scheme for
Development of Medicinal and
Aromatic Plants through various
OrZaniZations.

hjectives

L. Toidemify suitable species of
medicinal and aromaiic plants for
cultivation

2. To establish and maintan berbal
gitrden at Kosi- Katarmal, Almom

Rernlic and Achieventeny

l. A Nursery waz developed
approximately in | ha land.
Mursery beds were prepared for the
estivhlishment and maintenance of
miedicingl and aromatic plars,

2 Propagules of over 200 Medicinal
and aromatie plants have been
collected from various Jocations
for the establishment of herbal
garden,

3 Among the cultivated species,
Avorns colamuy and  Valeriana
walliehi fove been categorized as
critically rare, and Hedvehium
spicatum. Thalictrum folinloswn,
and HBergenia
vulnerable.

ligulata  as

Background

The demand of natural medicires
hns increased dramatically over recent
years. Currently, in-zite harvesting
from wild meets the mzjor markes
demand of medicinal plants raw
materizl, Owing o decreasing
population of medicinal plants in wild,
the viltagers find herbs collection a
tough task in recenr vears. Femile
imvolvement in margina work in Kullu
district is ahowt 11 times higher than
thir of male. Further, lean periods in
horticulivre production affects female
wages in marginal works. To
compensate the loss of wages in
archard wctivities, male lzhours usually
got diverted towards medicinal plant
extraction.  However, uncertainty of
marginal work exploration not only
dissipate the female energy and time
ilone but remove her physically far
from her vicinity, and hinder her 1o
dispense with family responsibilities.
In-sit harvesting of medicinal plants
shall sot only deplete the wild ssocks
but in several ¢ases the consequent
declining habitats of native taxa, can
no longer be able 1o meet the
expanding market demand of medicinal
plant products. Henee, it will no lonser
remann the source of economy of rural
folk, panicularly in remote villages. As
such, cultivation i3 the only way 1o
provide medicinal plant material
without further endangering the
survival of those species, as well as 10
suppor the socio-economic upliftment
of rural community, particularly women
fior her major invalvemen in farming in
Himachal Himalwya,

hectives

L Promoting accessibility and
gmpowerment of ol women on
ecumoimic resources and traditiona)
health care by introducing ex-ging
cultivation of medicinal plants

2  Enhancing soil Tertility through
introduction of improved hio-
composting technigues

i lorroducing appropriate and
simple. low-cosr echnalogical
intgrvenlions to supplement ey
siti cultivation

Results and Achiovemeniy

I, Bused on household surves,
determunation of Ethnomedicinal

Use Index (EUI) indicated
Acanitim heteraphviium,
Picrorhiza kurrooa, Thvmes
serpyiium, Dacrvlorhiza

hatagirea Angelica glauca, ete.
as top used taxa in identified
villages,

1 Aoworkshops on ‘Medicinal Plancs
Cultivatjon’ was organised at
village Shat (18 men and 24
women). A feld exposare rraining
{exchange) of villigers (13 men and
% women) of village Shal to
demonstration plot at village Silha
was  orgamised In addition
OUWMErous ong 10 one basis
interactions and several small
group meeting for mobilising

villagers.

3. Invillage Silha a Field Training on
Cultivation Technigues was
organised where villagers were
demonstrated  on planting
technology by wsing practical
harvest from demonstration plat,

4 In addition to half & dogen

hiusehold Bevel plots each in pwe
villages, at village Shat a
demonsiration plot {on veluniary
hasis) was established for
medicinal plant cultivation trials for
sensitive and trade 1axa. These are

Angelica glawca. Aconirum
hereropiyliwm, Hedyeliun
spicalum, Podephy!lum

liexandrum, Picrorhiza kurrooa,
Sautsurea costus, Valeriano
Jaimnansi. ele,

5 Ewven using 3 quarter (63%
survival) and half (71% survival)
part of nodal segment of thizome,
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of H
encouraping resalis. W fokmedrsd
plants, using roct stock nodes

sprfeatum has shown

were. betier survived using
composl 3% manure over use of
FYM (63% and 40% survival, and
57% and 33%  sorvival,
respectively using full and halved
root stock node). Afer 20 weeks
of sowing shout 3% seedlings of
3. ecostuy were survived osing
FYM. Using upper rhizome cuis,
100% plants of A, ploucs were
survived under humus mixed soil
a1 dernonstration beds at Silho, A
significant increase in fresh root
biomass was achieved in higher
spacing over lower spacing and
well using humos and composi
over FYM in 4. glowea and 3
costus in frst year:

Background

Conservalion of Biological
Diversity has received greargst
uattention among &l aspects of natre
conservation. Inview of imporance of
iodiversity’ Minisiry of Enviromment
and- Forests, Government of India has
undertaken an initiative to develop
Natienal Biodiversity Strategy and
Action Plan (NBSAP) 21 Nationul, Eco-
repion, State. and Local levels for
conserving hiodiversity, sesminable
utilization of bwological resources,
achieving equity and fair benefit
sharing in swch uses. The NBSAP has
been conceived of by Ministry of
Epvironment and Forests afier
extensive consultation and being
executed through a Technical and
Policy Care Group (TPCG) consisting
of experis of different felds,
Coordinated by the Environmental
Action NGO Kalpvriksha, The Biotech
Consortium Indag Lid, {BCILE i
handling its administration,

CHicetives

I. To reviéw the socio-gconomic
sfameg and biodiversity of Uttar
Pradesh

2 Toidenufy biodiversity nich areas.
fragile ecosystems and indicamnds
of loss of brodiversity

3 To develop stratepy and asiion
plan for the State

Resielrs and Achievemens

l.  Extensive literaiure survey has
been carried oul. [nformaton o
geographical, socio-economic:
political, ecoligmes] and historical
profiles, current range and status
of hindiversity, proximaste and root
causes of the loss of biodiversity,
majar actors and their curzent roles
relevant to biodiversity. on aoing
biodiversity imtiatives, e, has
been gathered, The infoemazion has
been analyzed, svnthesized and
documented.

(B

The Stiate has been broadly
calegorized o three major cco-
zonex j.e., Terai region, Gangetic
plain and Bundelkhand including
Vindhyanchul, The forest
ermeystems are mainly dominared
by Sal, Sal-Teak mixed.
miscelianeows. Khair-Sisson, dry
thorn and swamp forests, grass
lnnds and aquaric vegeration.
Agrosvslems are mainly
daiminated by Wheat, Rice. Pulses,
Ragi. Maize, Bajra. Barley, Jowar,
Chramy; et

3 The Stwe suppons 2308 wetlands
of which | 193 are larger than 5625
ha area, 2§ wetlands have been
identified ax fragile ecosystems,

4. 2711 species of angiosperms
belonging to 1088 genera and 185
families have been listed. [pomoe.
Ficuz, Cyperus, Fimbrisiviiz,

Euplorkia, Blumea, Crotalaric
and Acacia. respectively are the
species mch geners, A9 species of
Algae, over 300 species of Fungi.
471 species of Lichens (including
Uttaranchal). 19 species af
Bryophytes snd 72 species of
Prenidophytes are kiown from the
State. Only 10 endemic species are
known from the State.

5. Reparding flonstc explorations,
anky three districts ane thoroughly
explored, 31 districis are fairly
explored and 36 districts are under
explored.

. The State is inhabited by (ribes
such as Kols. Gonds. Lodhs.
Gujjars, ete. They use plant
resources as medicing, Tood,
fodder, fuel, timber. pgricoltural
toals, religious and other
purposes. (hver 300 species are of
medicinal use and L0 species are
being utilized n  preparing
Ayurvedic formulations.

7. Ower B species of fishes, 30
species of reptiles. 63 species of
mammats and 500 species of binds
ure know from the State,

8 Approprisee action plan and
strategy has heen developed for
the conservation of biodiversity of
the suie.

Backgroumnd

The cngeing process of National
Biodiversity Strateay and Action Plan
(NBSAP) aimi o produce 4o
comprehensive ready-to-act siralegy
and action plun on biodiversity. Among
14 thematic working groups ITWE). the
wild plant diversity consiifeies an




important TWG, India has a very wide
[EXONOMIC fange, it proportion o the
enormons diversity of the ecosystem
und seographical condition. This
ennrmous diversity an the species, sub
species and varety levels is a result of
evalutionary processes. However, in
the last couple of cenfunes and in
particular in the lasi few detades, this
diversity has faced increasing erosion,
Habitas loss, hunting, cver-exploitation,
mtroduction of exotics, posoning and
oiher factors including progressive
disempowerment of Iocal communities,
destabilization of their traditionz]
mEnigement sysiems have caused this
loss. The dimensions of the loss are as
vel unclear, ns baseline data, research
and menitoring are poorly developed in
the country. Theretfore, the TWG on
wild plant diversity will be considering
ihe diversity a1 different levelsgrowps
1 prepare a comprehensive document
for India’s piant diversity. Also, an
attempt will be made to identify
pricrities for conservanon and sugoest
4 practicable stranegy and action plan
for conservation and susizipable
utilization of plant diversity elements.

Obiectives

I.  Toreview the status of wild plant
diversity of the Country

L To identify the mode of selecting
special groups such -as medicingl,
rare, endenic, eec, for collating and
analvzing the pvilable mlormmation

% To idennfy the gaps and develop
strategy and action plan

Results amd Achievementy

i Information on the species
richness has been collecied and
unalysed from the vanous sources
iie.. flors, research papers. reports,
monographs. etc. Database of
about [7671 species has been
developed.

I

Various aspects of  plam
biodiversity have been anaiysed
for states and UTs and comelated
with total ared, mon- cultivated area
and protected aren network, The
states and UTs have heen ranked
and pricritized accordinghy.

Considering the richness per sg km
of the species. Sikkim, Hirmachal
Pradesh and Goa rank smong the
first thres {1-3 respectively) and
Gujarar, Rajasthan, Madhva
Pradesh and Andira Pradeésh rank
the feast (15-20).

Considering the use vulue of
APECIes 1N Yarious stales West
Bengal, Orissa and Rajasthan
ranked 1%, 2™ and 4" in spie of
the low protected area cover
{=6%). Unarenchal tanks high
(rank 3 on the basis of species use
value,

Represemtation of rare species was
high in Bihar {rank 13, Tamil Nadu
(rank I and Maharastra (rank 3),

Cumulative score of all the
atrributes i.e., richness, wse vale,
rurity and endemicity against non-
cultivated, prowcted area and total
land area ranked Linaranchal on
top prioziy, followed by Tamil
Nadu and Kerala.

Considering 1he cumulaive score
(richness, vse vilue, rarity and
endemicity} following stites need
special attention: Tamil Nado (23,
Kerala ¢3) and Orissa (4 with hizh
belogical values but relatively less
wild Jand cover (40-80%),
proected area (=A%) against total
land and =10% protecied ares
against non cultivated land arca
{except Kerula under cluss 10-200%
deserve  special  attention,
Untargnchal (1) with high
cumulative scores of hiological
vilugs emerge as a unigue state
with refatively high use value (rank

3}, Tanity {rank &), endemicity (rank
5) and richness (cank 11 of wild
plants.

Backgromnd

Indian Himalayvan Region (1HR) is
a vich repository of medicinal plans
{MIPs) with 1748 species having varions
traditional and modern therapeatic
uses, The unique diversity of MPs in
the rezion is manifesied by the
presence of a number of native,
endemic and throatened elements, MPs
comprize [4% of 1otul Red Data Plant
species of THR, |18 species of MPs
vield ssential 03f. Also, the MPs of the
region are highly valued on account of
their potential to deliver nowvel
bimalecular and larger guantity of
active compounds, The pharmasceunical
industrics rely more on exciusively wild
fosis compared 1o wild culivated and
cultivated. Moreover, 10 meet gualiny
specifications of the raw matenal. the
domesticated material is preferred in
comparison to their wild counterparts.
The available information on
domestication is fragmentary and
largely confined (o research
laboratories. However, a considerahle
knowledge base exists with the
indigenous communities, which
traditionally cultivate MPs for their
domestic use and not necessarly for
income generation. Realiving the need
af  consalidaling  research  and
indigencus knowledge on cultivation
and post harvest processing of MPs in
IHR 1he present study has been
wndertaken.

Hafectivey

l.  To compile available scientific
information on agro techniques
and post harvest methods relating
1o MPs in THR




a

2 To pgenerate i1oformation on

indigenous practices of MPs
cultivation and post harvest
processing

3 To identify who are in the

commercial cultivation of MPs,

Results and Achievements

L

4
-

Atodal of 81 villages of 11 different
districts were surveyed for
gathering information on MPs,

Ower 107 farmers are involved in

4

culiivation of MPs in Unaranchal
(Kumaun & Garhwal) whereas 113
farmers in Himachal Pradesh.

Ower 22 Government and |6 Man-
Government Orzanizations are
actively involved in
agrotechmigques and post harvest
processing of MPs of trans,
nerthwest and west Himalaya

The demiled agrotechnigues and
harl.l::sting processes of over 20
species of trans, northwest and
west Himalayan MPs have been

compiled. The notsbie species are
Acoritum balfaurii. Aconirm
heteraphyllum, Seussurea costus.
Miucuna PrEFICHS, Aloe
barbadensis. Rawvalfia
serpenting, Allfum siracheyi.
Pleurospermum angelicoides,
Carum carvi, Inula racemosa,
Bunium persicim, Podephvlinm
hexandrum, Dacrvlerhiza
J’m.rﬂ,qirm. Artemisia muritima,
Crocus  sativas, Dioscorea
delteidea, Heraclewnr candicans,
Hinalus Ivpuius, Nardostachys
garndiflora, eic.

5
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34. ECOLOGICAL ECONOMICS AND ENVIRONMENTAL
IMPACT ANALYSIS

“he development in the Indian Himalavan region involves conflict between man

and nawre. The focus on economic growth, ac times, disregards the fragile
ecosystem and socio-culiral misnces especially in the context of the Himalayan
region. This leads to depletion and morginalizstion of nawral and human‘cultural
rasources. through loas of vepetul ¢over, indipenous species, sonl and its fenility.
und water quantity and quality. Social losses include degradition of community
culture and deterioration in knowledge base regarding sustainabie use of resources,
Environmental costs in the Himaleyan region, therefore, need to be integrated with
traditionally practiced cost-bencfit analysis. Idenification of stratezies for
amelicrating environnental damoge and fooking at ahiamate pathways for development
ane Important aspects of environmental cost-benefit analysis, Keeping this in view,
all development xnd imervention activities in the region need o be evaluated and
monitored in teems of comprehensive Ecological Economics and Environmenial Impact
Assessment Tramework, The activities this vear focussed on aspects of solid wasie
characterization and wir pollution monitoring in wnd tourist destinations of Kull,
evaluation of hill slope instabilities in Sikkim region, integration of developmental
approach for the Siwalik region of nonh-west Himaluya, monitoring of comimercia
vegetable cultivation in Kumaon region, soeial infrastrcture in the Himalayan region
and socio-cultural aspects of communities in terms of their resouree use patiern and
fertility behaviour of women.




S

3.4.1. Carrving Capacity
Assessment of Kullu-Manali
Complex: A study of Tourism sector

Backgroend

This study was initiared in 199304,
keeping in view increasing prassure of
vaurists and telated activities in the
valley to formulite a sustainable
tourism pizn. In carlier stapes of the
study, assessments  regarding
secomimoddtion and tourist inflow by
differen: means of transportation were
mude, Later, it was realised that Kufl
el Munali spots in Kullu valley are
facing infrustructural constraints. As a
resullt, solid wasie is becoming a major
environmental problem o be mckled
During 1994-93, recommendatlions
regarding waste management and ogher
amenities in local situations were
finalised on the occazion of Kullu
Dussehea and submitied to district
admimstration for implementation, An
impact of this study was again tesiod
after a gap of 5 vears during Kullu
Dussehrn 1998, which showed a positive
progress in creating basic amenities m
the festivities except loilets. Solid wasie
study in semi-rural enviroament at
Maohal was also conducted to know the
role of women in wisle Mansgement
houschold level, Municipal solid wastes
(MEW) from point sources {waste
collection points) and non-poinl
sources (dumping sites) were studied,
ot Manali ¢ F996) and Kullu (1997). After
this study, it was felt thar major point
sibfoes such as hotels (1999 and 20000}
and hospitals (2000} are prime
contribuiers inincreasing load of waste
ERASTaLion.

O fegrives
. To assess arist pressure in bny

spots surrounding W major tourist
centre- Manali.

[

T find solid waste compozition
and apply waste management
oplions in sub-alpine and alpine

ENVIPOIImEnt
Reswelrs and Acligvements

. The vehicle congestion on the
Rohtang 1ep is & major
environmental problem during
Lourist seagon., Ahout T30 vehicles
per day reuch at the top our of
which 635 vehicles belonged 1o
TOUrists,

2 The estimated visitons 10 réach this
place are srownd 480,000 per
surnmer seison mostly between the
months of Apsil to May {or within
1 daysh

3 Abowu 1.333 kg per day solid wasie
is generated at Rohtang Pass
during surmmer season which in
total has reached 122 metric tonnes
from April 1o May. All the wasies
are left behind by the tourists. From
waste COmposition poant of views,
the largest share is of non
biodegradahle waste (6345,
However, if brought back up 1o
major markel centre, the waste can
be reused and recycled (Fig. 100

4. Besides reusing and recvcling,
wWasle management reguires oo-
ordinated efforts from the host
communities, [ourists. research
inslilutions, non-governmental
organisations and local

government along with general

awikening programmes that the

Wasie is mof o waste rather it is a

PesuTee,

3.2.2. Ambient Alr Quality
Monitoring in Kollu Valley

.EI:I’! ll\. L Il'n'ln’lI

The present study area—Kullu
valtley iz an important tourist destination
ifi western Himalaya where this study
was  started primartly with the
meazurement of total suspended
particulate (TSP maner dunng [994-95
and 1995-96 .1 Mohal (1 100 m), Manali
(2068 m) and Kothi (2530 m) in the Kullu
villey, Tn 1996-97, Maobal and Manali
were the moniloring sites. In 1997-08,
Palchan (2320 m) south 1o Kothi was
the sampling sile which was sgain

Fig.10. Blo-composting Practices from MSW af Kally town ot Pirdi, The Himachal Unit of
the Institute is providing wechrical guidelines 1o the Municipal Cooncil, Kully for the
manageiment of solid washes
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shified to Jazarsukh (20440 my) in [908-99
and onwards. The overall ebjective in
shifting these sites around Manali and
Kullo 12 o get true background
concentretion of particulate mater and
other air pollutants. Tn 200001, TSP
monLaring sites hive been Mohal, Kullo
and Jagatsukh whereas for rainwarer
collection. the monitoring sites were
Mphal. Fagarsukh and Kaothi.

Oefectives

. To assess backgroumd concentra-
tiens of air pellutants, and

=

To pinpoint some atmospherie
chemical transformations in the
Himalavan ecosyslam

Results and Aclievenents

. TSP eoncentration in 2000 at Mohal
and Jagatsukh (Manali) was
maonitored bi-monthly for eight
hours using High Volume Sampler
(HY5-APM 415). The TSP values
showed variattons (Fig. 11). On the
oecasion of Kullu Dussehra 2001,
the TSP values ranged 1264 (o
10232 jig/m". These values are 10
tmes higher from its permissible
lewvel. Every selected location had
TSP values above peemissible level
(100 pefm®) set [or the sensitive
areas.

I

The pH of ruinwater at Kothi varied
betwesn 469 and 7.57 indicating
from acid to alkatine rain. A majoricy
of the samples were found to be
acidic m Kothi as well us two other
leeations. The acidity of rainwater
at Kothi may be due to low
conczntration of the newiralising
components. Whereas. at Maohal
the pH varied between 5.23 10 7.63.
The seasonal variations in pH
values throughout the yvear showed
acidic rain in monsoon  {July-
October

=k Mlohal (K uldn
== lzzaisukh {hanalik

Tam
Feh
Apir

Melins

Selier

Mionghs

Fig. 11.

.3.4,3, Bhpltt’ of Economic
) ﬁ:iidﬂﬂn and Edocation on the
Fertility Behaviour of Women of

wﬂmih;n

Background

Increasing the well being of women
in rerms of their health, education,
economy & economic independence
ant personal sutonomy, reportediv, has
the effect on reducing the family size.
This relatonship his often been stated
as the fertility decreasing effect of
increasing the states of women. The
women in Central Himualayvan region of
India ave backbone of s economy. By
virlpe of their accountability o the
agricultural svstem, they do enjoy
certzinwork-autonomy. Level of Tieracy
among the females s also comparatively
high. However, the nature of economy,
the kevel of literacy and the status of
the women in this region vary
considerably from community io
community and in different altimdinal
zones. Keeping this in view. this stedy
is undertaken 1o race the tmpact of
economy, education and altitude on
fertiliny behaviour of women.

Oibfectives

L. To determine the variations in

Average TEP comcenicition in Mohal and Ingnt=ukh in Kullo vadlew

economic conditions and levels of
education among women of
different communities in different
altitudinal somes,

2  To determing tmpact of these
vanations an fertility behaviour of
WHITIERL,

Rezults amd Achieverments

. The survey throwgh sampling, so
far. covered 322 respondents
{mothers), which incleded 181
respondents i five rural villages
inhabited by caste Hindes, 38
respondenis in two rural villages
inhabited by the Bhotia tribal
community and 103 respondents
fram the Muslim residents of
Almora town. The number of
conceptions and surviving children
per mother 15 being worked oul for
analysis

B

Mean age at first murmiage of the
cespondents varied in different
conmmunites being 16,43, 17.21 and
18,940 for caste Hindus, Tribals and
Muslims, respectively. As much as
86,19% of the respondents among
the Hindus were married in the age
group of 13-19. Analvsis of data
carried out se far for Hindu
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respondents only esiablished a
definite correlation  between
educational stars and age at firs
MAITiRgE. VIE., SN a2 i Mariage
increased wilth inerease in
educationzl status (Table 100 and
decrease in fertility with inerease in
age s marniags {Table 11

food-crops, Besides, suitable agro-
climatis conditions, the cash incentives
(quick maoney). connectivily, wialer
availahility. landholding structere,
technology, policy and estension an
some of the scones of factors that would
have enthosed this change in the valley.
This may also be impacting on the lifz

Table 10, Correlation between educalional level and age ar fisst marriage (Hindus

oaly)
Educational stalus Total respondent Plean 2pe &1 mamizge
Hlaperate wa L5609
Primary {1-5) 50 632
Middle {6-8) 20 16,93 |
High school in 5.4 '
Intermesdings: I 4 I'J'Ii ;

T]l-a_duar.iun and above 1 _5 prk |}
Tuaal 181 16,43

Tahle 11, Comelution hetwesn age at marriage and fertility behaviour (Hindus only)

Misan 8¢ 41 MarTiage Total Mo, of conceptions. | Mo of surviving

of the respondents respondenis per mother children

{mothers) per mather

Liss than 13 17 (3 3,88 353

16~ 19 U152 | B3 155 112

- 24 1l (608) 2.00 145

-9 ERE 1.00 L0

Tatal 18t | (0o 3.48 305
B e

Backgrownd

Khairna valley, comprising of 190
settlements, spans over an arca of
18,267 heetares and ahitudinl range of
S00-2000 m wmesl. The arca falls in the
regimes of twn development hlocks of
Mainital district and one of the Almom
districl, The vegetable cultivation, both
season and off-season, is becoming a6
accepled norm in the valley amd is
replacing the cultivation of traditional

Cropping pattemns, socio-economy and
environment, that would have transpired
are totally unknown. The implications

Table 12, General Skerch, Khaima Valley.

involved wre many and hence the
analysis of the ¢avsal factors and
impacts is 3 must, Therefore, the stody
was undertaken to inveshgate the
fellowing ohjectives.

Chhjectives

1. Assessment of the scale and exient
of vegetable cultivalion

i

Jdesmification and analyses of e
driving fuctors responsible for
successful vegetable cultivation in
the valley

T

Study of the management practices
acdopted for vegesable cullivation

4 Impact wdentfication and study of
land use chunges

% Scenario analyses and policy
recommendations

Fesults and Achicvemenis

I Mineteen villages were surveyed,
znd responses of nearly 777
households were recorded and wre
being compiled. A general profilef
sketeh of the valley deawn on the
basis of compiled primary
informistion for howsehold size and
landholdings is shown in Table 12
Mearly 64.5% of the howseholds
hawe the landholdings between .04
tal.02 ha and 5% of the
households posses landholdings |
abovel 51 la.

Population Hutsehold Size
Characreristics W=1TT
Mean AE
s . 134

| .Mu,\ | 28

'I Min 1

Landholding per househald
(ha} N=7Th

053 |




(]

The comparative statistics of
vegetable cultivation altitudinal
2ome-wise and in terms of distance
af the village from the rowd-hewd, 15
given in Table 13. The percentage
of ‘average gross area under
vegetables (o sverage holding sive’
dies not exhibit a clear linear trend
with the altiude and with the road-
head distance. This rileés oul
altitude or the distancs Trom road-
head as a single exclusive force
governing/influencing the
vegetable cultivation in the valley,

arga under vegetable to the holding
size' 15 3A2%.

{Summary of completed project

Background

The complexities of development in
conjunction with the difficulties
presemted by the geology, topography,

Table 13, Comparative Statistics of Vegetable Cultivation.

Scenarios Averige Average (ioss Pereentage of
Landbolding Area under Averape Gross
size per Vegerable Are undes
Houschold Cultivation per Viogetable
thay K=T75 Hoasehold (hay Culiyaion to
N=150 Averige
Landholding size
Altimade d‘]'lﬂ:lm _— I:I_ﬁi |.T_|'3_ b 3I.:I.[-E-
1 20H1- £ 500 0.63 17 4153
= 1500 m 0,44 017 JEed
Road-head (12 km .50 0.25 000
Distance | 2-5km (.48 0.14% 1145 -
=3 km [ 0.27 1553
Orverall 0.53 2t A2
3 Amongst the shitudinal zones the  chimate and land wse have necessitated

ratioof “gross arce under vegeiahle
to the halding size’ is maximum
(41.53%%) for the mid altitude and
minimum for the low altimde zone
{1 2000 i) suggesting the vegelable
cultivitdon is mone iniensive in mid
and upper zones than the valley
arca. However. the comparative
statzstics assoried in terms of road-
ead distance suggests an impact
of road on vegetable cultivation up
1o 2 ki, asothe ratio for gross anes
under vegelahles 1o landholding
328 14 ranimum 50% in that zone.

The averall siatistics vields some
revelation on the extent of vegetahie
cultivation where the ratio of ' gross

adeption of eco-friendly mouniain area
developmemtal programmes. This has
helped in the development of the
concept of Bioengineering within the
broader theme of Mountain Risk
Engineering (MRE). However, it i3
noteworhy Thit in spite of significant
advancement in the field application of
higengincering treatments for mitigation
of landstide, comparatively little
developments have faken place for their
perfarmance eviluation.

Cicetiney

I, Touonderake Geld wetivities ot feld
zites of MRE in the Kumaon region

for performance evaluation of
varicas bioengineering technigues,

[

Tacellect hase line data on people's
perception and adoption of
bioengineering measures, and

3 To develop sorms for field
application of bioengingering
practices.

Resuls and Achievements

1. The MRE sites st village Joshivana
and Khoont rehabilitated 1n 1998
were faken up as study sites,
Dwring the field visits it is noted
thit all of the physical structures
excepling one (water collection
chamber) are intact and performing
their expected duties. It s further
noted that the bicengineering
works have performied relatively
better ut village Khoont sies as
campared to village Joshivana
sites. This was evidem from the
survival rate, morality of various
species at different sites recorded
for various plant species with
average monalityof 52 percent ot
Khoont as against ~78 per cénil at
Joshivana.

2 In order 1o assess the perceplion
of lecal inhabitants abowt principles
and practices of MRE, a
questipnnaire was developed and
ramdom survey of residents of
Khoont and Jeshivana village
togethér with their backzroond
perlaning o gender and literacy,
the results indicated the likely
reasans and causes for adoption
of bicengmeeting practioes

3 In Kumaun region comprising of
dissriets Almors, Pitthoragach and
Mainital districes of Untaranchal, an
extensive survey alomg the road
network was coarried oul I
docurment the roadside instabilities
and their causarive factors. Road
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segments of 2 kilometres length
were wentified in vanous altiude
zone along the roads network of the
region for various kinds of
alignment. viz. ridge, valley and
along the shope.

4 Based on the findings of the field
survey regarding the average
number of unstable sites, non-
functional colveris, subsidence
sites, etc., it was found that ridge
alignment has advantages over

olher alignments.

5. The nature of instabilities at
majority of sites indicated that these
instahilities could be best stabilized
adopting bicengineering practices
and cansequently & detailed
puideline for ineorporation of these
practices o have GREEN ROADS
were developed.

Rackground

Silkkeim state suffers from kandslide
problems very often due 1o heavy
rnfallfcloud burst as the single most
inportant ngrering Gactor, Bud the host
terruin condition in terms of geology,
physiography and allied genctic factors
ereatly wid the process. Therefore, there
is & need (o assess f-sit conditions of
landslide/mass-wasting. Parameters in
line with the concepis of Mountain Risk
Engincering (MRE) are envisaged to be
evaluated for their possible application
ini this study, Renote Sensing (RS} data
are wselul (o derive relevant Lerrain
characteristics. For synthesis and
analysis, Geographical Information
System ((315) based techniques are
extensively used. This is perceived to
build an approach, which iz more
dynamic and interactive,

hjectives

1. Inventorying major problematic
sones owands assessment of the
geo-environmenial factors
associated/responsible for
landslide occurrences.

-

(iencrating thematic spatial as well
as aliribute data for significant
parameters of the investigation
areas,

3. Development of mountain risk
engineering evaluution approach
on a GIS framework with respect o
landslide harards.

Results and Achievements

1.  Two imporiant road alignments of
West distict of Sikkim state with
annual average daily traffic
{AADT) of 200-500 were
investigated in detail during the
reporting year, Landslide prone

LEGEND

| Woep Lo Hararg

“anstual Landsdsl Hemnl Map In Parts of B oa Sibim

=

arcas were mostly found in the
lesser Himalayian portion along the
study area which is rugged and
highly dissected. Lithology
enerally showed the presence of
sedimentary rocks such as shale,
dolomite,  limestone  and
sundstione; and melamorphic rocks
of low 1o high grade sech as slate,
phylite, schist and gneiss ete.

Remote sensing techniques were
used for extracting different
themutic details from satellite daa
of Tndiain Remate Sensing Sacellites
(IRS) 1CA D LISSN of the year 1997
and PAN of the year 1999, IRS 1CY
ITy LISS 1T hands 2, 3 and 4 data
were subjected o image processing
technigues.

Field as well as laboratory
investigations on different host
seo-environmenial characierisiics
oof the ares with respect 1o landslide
sccurrences selecting relevant

SEAKNAPK [

Fig 120 Sratistically generated bandshice harard map of stody area, W Sikkin
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paramerers such a5  active
landslides of  significant
dimensions, lithology, drainage
density, land use, digital elevation
miodel {DEM ) for slope informution
and riunfall condition in lerms of
elevation zones were carried out.

Suatistical lendslide hazard analysis
under a Geographical Information
Swstesn {GIS ) platfonm was carried

oul based on the information
generated for each landslide site
leading w a statistical landslide
hazard inventory of the study
corridors (Figure 120,
5 An experi svstem based approach
has been adopled in the siudy by
incorporaling  the  degailed
knowledge of known landsiides
(Figure 13) along the road

alignments in the region to
statistically predict the
susceptibility of contiguous
portions. This showed that in an
apea of 13739 km® along the road
corridors  wunder  study, the
percentage areds under very low,
low, moderate, high and very high
hazard classes were 4,31%:, 10.80%,
IL.25%, 52.87% and 10.70%
respectively.

Landslide ocowrmenes

Poremeier maps wed  Welght maps useil

Landstide densiny- 001272

l

[wiih astive
mlnln amlyy Wgight: Slope
Werght: Lithology
Pinels with landalides- 23RTY Weighi: Land s
Teual plaels in map- (876813

Waight: Drainags

1. Owerbay of ihe: fira ot
map and the landshde map.
Calzsiation of lasdbslide
derrsivies for sach clasi and e
owerall lndslide densén- in the
enlEe mif

BTN

Weaght. Waser Holding.

| l,piﬂ! Mz in Sail ‘

Bl Diorsliy of
Sail

L‘ Weight: Rae of Water |
Weight Baik Densiny of
Sail

Lﬂ"m‘m |

2. Weight value calcslalions.
foe exch class in the fird
fagtor map using weight of
evidemee  umd  coriminty
faztorr.  The |omdslide
density in o class is related
o overall landslide density

Clay in Bl

the entire mag. , l )
Pazameier inbiey used 1
6. Final hazard map prodoced by 5. Produced map d.{mﬁmqtnﬁn
reglassifying the hasard values inso conizin hasard waloe maps into a singly map
4 alnsses: very fow_ low, modersie, fe rnge — S05954 W by cermin combmation
higgh amd very high hazand, 106352, pracedire.

Fig. 13: Suistical (bivariae) landslice hazard analvsis in the projpect (example of W, Sikkim roads}.




Background

The Integrated Warershed
Development Programme {(IWDP)
funded by the World Bank was initiated
in the Siwalik region wnder the
supervision of the Ministry of
Agriculivre, Government of Trdia, New
Delht and 1% being implemented m the
states of Jammu and Keshmir, Himachal
Pradesh. Haryana, Punjab, and
Uttaranchal, thus covering the Siwalik
region in the entire North West
Himalaya. Each project implementing
state had developed implementation
plan and a state level sirategy
document. Consequenily, the Minisiey
of Agriculinre and the Waorld Bank felt
it desirable w have o Comprehensive
Swratezy Document prepared, based on
the broad framewark of eco-restoration
and sogio- economic development. The
assignment, therefore. is 1o put
logether an analvtical compilation of
the existing data. information based on
the experiences of participaiing Siwalik
states. and synthesize various issues
to integrate the individual working
plans in a wniform manner so as 1o
prowvide the broad guidelines for the
praject implementation.

Ohjectives

1. Synthesis of available reports in
the five states for the Shivalik zone
of Jammu & Kashmir, Harvana,
Punjab, Himachal Pradesh and
Uttaranchal, and

(i

Development of a uniform strategy
that is gnvironmentally and
socially sound. and 1o help arrest
the degradation of the sone and 1o
simultaneously enhance economic
development,

Results grnd Achicvemenis

l. A detailed compilation on the
natural setting of the Siwalik region
hias been muade after delineating
the Srewalik region on the basis of
geoloay. Social infrastructure data
of the region has been also
compiled for the Siwaliks based on
the administrative wnits of the
region. Table 14 presents a general
profibe of the Siwalik region.

|-

Broad cutline of the strategy-cuaim-
action plan for the overall
development of the region has
besti prepared.

The Central Himalayvan region
supports remarkable cultural, ethnic
and biological diversity. The colaral
influence of the people on use and
conservation of resources is quite
sigmificant; indigenous culture and

Tahle 14. Statistical profile of the Siwaliks.

Geegraphseal area. ba 2,94 000
et ot i e IR 324,500
I DP-Hills 11 anea, ha 198,978
Land ose patemn; in per cent of adminisorative srea
®  Foresi 16.7
& Cultivaied Land 454
o Ieeigased fper cenl of culfivaled land) 473
&  (Culimrzhle waste 18.4%
o Notgwailable for cultivation 19.0
Demaographic prodile (1981}
»  Human population, millioms 12.5
o Roral population, per cenl of 1otal 75.0
o Urban population. per ceat of ol 231
® 5O populatian, per cent of tatal 223
& 5T population. per cenr of total 1.3
& Population density, persons per sobkm. 241
#  Sex mtio, fernobe per HAOD male a2
#  Litericy mie. per cent Bh3
o Mabe TaT
o Female 55.2 |
Oeoupational pattern (1981)
| & Mazin workers, per cent of total papal=tion MR
o  Cultivaters, per cem of main workers 42.3
o Agricultral labowr, per cénn of main workers 12.3
o Household isdestry, per cem of main warkars | S
o Livesiock activitien, per cent of main workers 1.8
¢ Mining and quarrying, per cemt of maln workers 2
@ (Hher than hotsebokl industrcs, per cont of main workers T2
3] Caonstruction, per-cent of main warkers &4
o Trade und comumerce, per cent of main workers. 13
¢ Transpom and relased activities, per cent of main warkers 3.2
i Dhlier services, jrer cent ol madn workers .4
# Marginal workers.. per cent of ozl population 4.7
# Mon workers, per cent of tetal popalstion G52

ks
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traditions have helped evolve adaptive
strategies to make effective use of
natural resounces. Important productive
sectors Jike land. agriculture, forestry,
animal husbandry, agro-based cottage
indusiry, etc.. are adequately
maintained by raditional knowledge
syatem, It is assumed that in this
gcoivslem. women's role  in
preservation of these (raditional
knowledge systems is remarkable.
Though, the role of indigenous
knowledge is pivotal in sustiinable use
und consérvation of resounces, they ars
fast disappearing under technilication
and other factars.

Obeciives

I. To undersiand population
dvnamics and socko-culiurdl milieu

I

Inventarving of resource buses (o
maximum possible cxtent and
estimation  of degree  of
participation. i.e.. access,
contributicn and control of wamen
over these resource bases, and
identification and quantification of
anthropogenic and other pressures
Of FEsOUrces

1. ‘Review and-amdlvses of Lhe
existing informationfdata on
traditional  knowledge &
indizenous pracices

4 Documentation of further
indigenousraditional knowledge
on  use, conservaiion and
management of  Tesources
including rural big-iechnological
practices and role of women 1n
change and preservation of
waditionzl knowledge system, and

Results and Achievemenis

|, Documentation of indigenous
knowledze on  hiodiversity
management, land (rights, use and
cover), weed conlrol, pest contral,

crop varieties, cropping pattern,
planting, harvesting. kitchen
garden, soil and  water
conservaiian, livestock
composition, Tivestock breeding,
animal health (ethnoveterinary ).
ethmomedicing, housing, food and
foeod habits, clothing, family
planning messures, socio-cultural
practices, Insttutions, measyres,
ete., is being carried nlong
altitudinal gradients covering
eihnic communilies,

bd

Considering that the region,
Jargely governed by inaccessibility
and [(ragility, soffers from
inadequate medical mfrastrucoure
both physically and guaiitatively,
due efforts have been made 1o
document indigenous medicinal
practices and their relevance in
resource conservation, physical
well-being  and  economic
development of the locals.
Covering as many as 500
knewledgeahle respondents drawn
egually from both the sexes, more
than fifty indigenous healthcars
prectives were documented, [t was
found that women possess more
knowledge on  indigencus
practices than men (Fig, 141

3 These practices mitigate the
imadequacy in modern medicines

ethmo-
ensure ¢ompelled
reEsOurce conservation and save
expenditure on physical health

substituting
medicine,

through

through minimal or  Jeast

investment. They are effective in
healing diseases, do not have
finuncial cost, and are easily
admimsieable.

Backyriumnd

For economically and socially
disadvanaged groups pecess 10 hasic
sogial services or infrastructure is
perhaps far more important as they
start with & disadvantage to bengfit
from mebnsiresm natony developmental
initiatives. The mountain communings
of Indian Himalayan region ane i ¢lassic
examplé of such socially and
econemically disadvantaged groups,
and therefore improving their wcoess 1o
social infrastructure s so0 much
important in embarking a path of
poverty reduction in the region,
Information on social infrastructire
and services for the states of [HR are
not rewdily available. Recognizing the
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importance of social infrastructuee in
human development, it is essential 1o
have base-line information on the
current statug, and develop sicatesries
based upon the gups and constraints
identified. With this hackground, this
study was aimed 21 compilation of dats
and essentigl information on the
curtent status of social infrastructural
provisiens in the states of THR and
identification of appropriate strategies
to improve upon the curtent situatiod,

bjectives

I Assessment of the curremi
situalion in access o social
infrasiruciure of the states in
Indizn Himalayvan region, both @n
terms of guantitative measures and
by reviewing policies and
progranmes,

£ Analvses of the social mstitutional
wnd local governance issues as
they affect the delivery system and
determination of consirainis in
improving social infrastructural
access and identification of gaps
in the current knowledge base
about thelr provisioning.

3  Recommendation for policies,
strategies and progrums aimed at
improving  aceess  of social
infrastrociure for the larget
EIIJ'I.IFIH.

Results and Ackievements

[ Despite voluminous development
interventions, secondary
information shows thar poverty is
rampant and increasing in all the
states of THR with exception Lo

Table 15. Incidence of rural poverty in IHR (in percentage)

Slaze 1973-74 1977-78 1983 | 1947-88. | 199394 Percentage
change in
1995 aver
]
Anmachal Prodesh ﬁl'E 1 a0.8 426 | 394 45.01 [+} 5.61
Assam [327 |so& |426 | 394 | 450F | (=560
Himachal Pradesh | 274 | 335 | 17.0 | 163 | 3034 | (s) 1404
Jummu &Rashinle | 455 | 438 | 260 ”55.? ! 30034 (&) 464
Masipe | 527 | 98 |46 | 394 | 450l (+) 5.1
Meshalaya 327 0.8 . 42 . -ﬂl-d- I '15|JI =} 5.6]
| Mizoram | 323 |s8% |425 | 384 |450F | (551
[Mgtma [ 527 w4 |a0 s 600 | ois
| Sikkim 523 SB8 424 | 94 00| (=) 56l
| Tripura 527 | S8 [42k | 304 | 450 [+} 5.61
| Utsur Pradesh | 364 |[4726 |46s |40 |42m (=} IR
West Bengul (732|683 | 6346 | 883 | 4080 | (4747
| AllIndia 364 |31 (486 | 3904|3727 | &) iEd
West Bengal (Table 15 It needs doctors and other medigal and
lo be mentioned here that only one para-medical staff, previlence of
district of West Bengal, ie., major diseses, mfunt mortality
Diarjeeling falls in IHR. rate, fertility rates and policies,
plans and programmes. Dhata have
1 Dan have been compiled at state also been compiled on drinking

level as well as district level of
sclected states on edocation
fecusing on pumber and physical
states of edecations] institutions,
distance of wvillages from
educational Facilities, literacy rates
by gender, number of teachers and
stodents, enrolment rates, drop-
outs rates, education syslem,
policies, plans and programmes.
Data compiled on health care
facilivies include number and
physical status of bealth care
facilities, distance of villages from
health care facilities. number of

water and sanitation that include
rural waler supply programmes.,
stitus of drinking water in different
states. constraints and lacunas in
the drinking water programimes.
ete, Also dara have been collected
ot nature of housing  and

elecmfication.

Please see section on quick
appraisal smdies




3.5. ENVIRONMENTAL
BIOTECHNOLOGY

ince plants are the primary peoducers, a thorough understanding of the factors

that govern their prosductivity and functioning is of paramoum importance,
eapecially in the light of severe chmatic conditions prevailing in the Himalava, and
current concern shout the global climatic change. Judicious use and application
of eonventional techngues with the sophistication of biotechnology help merese
efficiency and productivity as well as environmental health. A number of bacteria
(isolated from soil) have been developed as imoculanis and shown e be beneficial
for plant growth as well as for iereasing seed permmation.  Nitrogen aceretion
studies and phosphate solubilizing by symbiotic N, fixers are being stodied in
perspective for their wse in agroforesiny managcmem.-Eﬂicicl:u:}- af :'\I,_. fixing Almey
nepiiensis for Hmproving peoductivity of large cardamorn (4 cash crop) has been
demonstrated. In order to supplement production of guality pianiing material,
propagation privocols have been developed asing vegetative as well as i wiire
methods for several economically important plants. Increased biotic pressure
[mainly in terms of logging, crown removal, etc.) has threatened the survival/
existence of Himalayan yew, an important medicinal plani; evaluation has been
miade 1o asses performance of ree age and sex 0 terms of 1axol level in the bark: -
Demonstration of varous technologies, e.g., polvpit, polvhouse, hiocomposting.
vermicomposting, biofencing, profected cultivation, clenal propagation, etc. are
being conducted for betterment of mral people.




Background

Major groups of symbiotic as well
as free living micobial associations on
record are: {1) Rhizofiim- legumes: (2)
Frankia - actinorhizal plant species: (3)
myeorrhizal - bost plants; (4) free living
microbes - plant species. Based on the
basic knowledge, a number of microbes
have been developed as “inoculants”
and are in wse for inoculating seeds,
seedlings, cultings or growing plants
wenhance plant productivity, [n view
of developing inoculants for mountains,
extensive studies on  isolation,
characterization and selection of
beneficial microbes are in prosress.
The overall success of such
experiinents will largely depeind on the
selection of an appropriate inoceiant
possessing the following properties. in
order of preference; (1) biocontrol, (Z)
geelogical specificity, and (3 growth
PEGIONG,

(Hhjectives
I,  [Isolation, characterization and

selection of heneficial micro-
DEganisms

-+

Flant-microbe interactions in
rhizosphere of Himalayan species

3 Maintenance of microbial culures
of Himalayan region

Results and Achievements

. Large-scale isolations have been
conducted from the soil samples
obtuined from rhizosphere and the
corresponding non-rhizosphere

sites af dominant tree species of

the Himalayan region. The soil
samples belonged to 12000 to 3604
m altitudes representing
subtropical, temperate and alpine
climate  conditions,  The

rhizosphere effect in terms of
rhizosphere to soil (R:5) ratios has
been worked out. Three iree
species belonging 1o alpine region
were found o exert the negative
rhizosphere effect.

2 The microbial isolates obtained
from. the soil samples have been
screened for P-zolubilizing and
hiccontral properties. Biochemical
chareterization of these isolates is
in progress, Field bhased
inoculation trials wsing efficient
cultures are being comducted,

3, Microorganisms are being
maintaned in the culure collecion
(Fig. 15},

material. For this. conventional
methods of seed germination and
vegelative/clonal propagation are
equally important, which can be
supplemented by the developmenr of
newer technology of plant tissue
colpe for target taxa of each reghon.

Objectives

1. Toidenufy phyvsical and shemical
treatments, including plant growih
regulators, for successtul rooting
of cuttings and 1o standardize
techniques  for large-scale
application.

[

Developing in viteo protocols for
selected plant speciés.

Fig. 15 : An yeast culure isolated from hot spring shie

Backgrownd

O of the major constratnls 1n
undertaking large scale planiation woek

with regard to rehabilitation of

degraded/wasteland, afforsstalion
progriammes and introduction of hgh
value plants 3 the lack of sufficient
quantities of good quality planling

3. Conservation of endangered/
threatensd plant species

Rexults and Achievemenis

l.  Scaling up of multiplication of
imporiant plant spacies for which
propagation protoeols have been
developed.

2. Crosses and reciprocal crosses
were made amongst thres more
species. namely C. alolifolinm, T
giganteum and O mastersii. The
culturcs were established from the




hybrid pods developed from the
compatible erosses (only two
crosses  pollinated  Mowers
developed podsy. The cultures are
now being proliferated o

undertake further regeneration
studies in these hybods (Fig, 16}

Fig. 6. A flowering spike of Cymbidiuem
elezans, one of the parent psecd
hybrdizations suadies

3 Crosses made betwien two specics
of Cymbidiums, namely C.
magiersii  and . elegans
developed pods. Seeds were
subseguently  cultured  and
complete plantlets were
regenerated. These plontlets were
hardened and estublished in the
privls.

4. Aunempis were made o establish
the hybrid nature of these
regenerated planis on the basis of
SDS-PAGE profile of leal proteins
and peroxidase 1sozyme pattorms.

Backgroumd

The ability of plants 10 grow and

survive in 4 particolar environment
depends upon their photosynihetic
capacity. Plants can exhihit aptimal
performance with regard (o
photosynthesis  and  growih!
productivity if growth conditions are
favourable. Under natueal conditions,
however, planis experience differen
kingis of stresses that result in irregular
andfor regular divrnal and seasonal
variations in their physiological and
biochenical atributes, which in turn
influence  their growth  and
productivity, However, planls respond
differently to  these wvarying
environmental conditions, Therelore,
undersiegnding  the uwnderlying
mechamisms  (physiological and
biochemical} used by plants Lo resist
the stresses zenecrally encountered
under natural condinons can be usetul
to gain insight into how plants can be
managed 1o increase their yvield and
preductivity under a given set of

environmental conditions.
Cfjectives

I, To determine brochemical basiz of
adaptations - plant

2 To determine the physiological
basis of adaplations in planis in
Lerms of pholosyathets

characieristics and growth

Resilts and Ackicvements

h

Considerable seasonal vamations
in amino acid and moisture
conlenls were observed in the
leaves of some multipurpose plant

species Table 17

All the species showed the
highest amino wcid as well as
percent mossture contents duging
spring season. However, their
minimum eontents in plant specics
vared with season

OF the seven species. Grevia
aptivg showed maximum amino
acid content Tollowed by nitrogen
fixing plants irrespective af the
RERL00,

When averaged across the
seasons, leal moisture content
Wits  maximuom
regulora and minimum in &,
1-'_|'?I'|'F£|'

it Boehmeria

In general, ll plant species
showed minimum  moisture
contenl during summer season,
however, the magnitude varied
with species

Table 17. Seasanal variation in per cent beal moisture content in some mulipurpese

plant species.

Planz specics Season

Spring J Sunuser ] Auturn Winter
Alruex sepalensis fall 62 il il
Hovlmeria ragulosa 72 &6 [3] fh
Calrix ausrraliy 63 43 6 59
Dalbergia sissod | T4 [ 63 6l
Ficus racemosg 3 61 62 ey .6\:3.__ =
{Elvlt';r_r.a,";.:.‘-w ] :1-5 : 47 57 57
Supiw sehifenon 75 62 [ 63




Backpriund

Dhee 1o dramatic differences inaltitude
within a map distance of LO0-200 ko,
climate, physiography and soil, the
Himalaya harbours perhaps the premies
vezetationil gradient on the earth and
t5 considered world's largest plan
diversity Further, severc
cxploitaion of ene species may affect
the growth and development of ciher
species by affecting specific microsite

cenlre

and ecological niche of that species.
Therefore, it 1 refevanl 1o undertake
«udies on plant performance; cology,
canopy oss and imleretions of various
olant species in the Himalayan region.
In viesw of the medicinal importance of
Tinus hocean (2lso threstened in this
regicn), studies were taken up on this
specios.

Dhjectives

To compare the performance of
seediings and cunting ruised plams
{5 and & vear old) in terms of
morphalogical characteristics,
mioniass and productivity.

I=

To examine the performance of
seedlings and cumming raised plants
{as in ahove) in terms of leat
morphology and chlorophyll
comient,

Lk

T evaluate the performance of tree
age (28~ 160 yrs) and sex in @rms
of taxol levels in the bark.

Resulis and Achievements

l. Toal plant height, leaf area, Tateral
shoot numbers and rool length
was found to be lower for 5 and B
vears ol seedlings as compared 1o
cutting raised plants of similar age
(Fig. 175

Fig. 17, A cuming raised plantof T ixcomd GIowing in nurLl congditioms,

~

g

Tatal Biommass values were 1.23 and
.00 =/plant, respectively for 5 and
& wears old seedlings, These
values were about 87 and 69%
|pwer as compared Lo cutting
raised plams of corresponding
age. The total productivity values
were also recorded lower for
sepdlings as comparad to culling
ratsed plants.

Walues of leaf area and beaf weight
rutic were also Jower for scedlings
as compared to cutting raised
plants, However, o reverse mrend
was observed for rosishoot ratio
(043050 for seedlings and [.2%-
032 for custing raised plants of 5
and B vear age).

Leaf wrea and weizht were
recarded to be significantly higher
for cutting caised plants in
comparison to seedlings. However,
values for chlarophyll band toial
chlorophyll were significantly
lower for cutting raised planis a2
compared to seedlings.

Although the bark samples from
male trees had higher taxol
pomcentration ((L0376-001167%) as

compired 10 samples from female
trees  (0.0129-0.0810%). a
significant difference in taxal
concentration was nel ohserved
hetween méle and female trees.
However, Analysis of Varance
showed 4 significant difference in
the taxol content of bark samples
from trees of dilfersnt age.

Backgronmnd

Mixtures of Na-fixing and non-No-
fizing species differ from other sets of
species by the direct and indirect
sffects of increased nitrogen supply.
Nitrogen cycling in such stands have
heen observed to zccelerate which is
atiributed to nitrogen fixation, The
rates of phosphorus have also been
shown to increase under the influcnce
of N-fixing species, however these is
no undecstanding om the mechanisms
that give rise to greater availability and
aceelerated phosphorus eycling. The




project envisages to fill the above gap.
The work emphasizes 1o rest the
following two  hypotheses related to
the mechanisms on ecosyslem
biogenchemistry s an éffect of N
fiing species: | 11 increased availlability,
and cyeling of phosphores under the
influence of Alrey may cause a shift
from sparingly available geochemical
pools o rapidly oyveling organic
phosphorus pool, and (2} saqil
acidification duwe 10 rapid accumulution
of nutrient cations in biomass may
canse soil exchange complex 1o become
mire domiseated by HY. Niteace jeaching
may also cause secumulation of H in
the sail, These hypotheses is tesied in
lurge cardamom based agroforesicry
system  where Ni-fixing Afnus
repalensis 15 extensively plunied as
associate shade tree, Alnus has o
aymbiosis with Frankia and 15 efficient
in Ny-fixation. Large cardamom
(Amomum suebuloium) 15 the most
impariant perennial cash crop of the
Sikkim Hirnalayan regioa. The capsule
(fruit) of the cardamom iz used as a
spice-condiment. [t is cultivated
usually on steep hill stopes under tree
cover either in natural forest or
plantation that forms & traditional
agroforesiey sysiem in the region.

Objectives

1 To estimate the shift of sparingly
available geachemical pools o
rapidly eveling organic pools of
phosphorus under the influence of
Altias,

[

To characterize the mujor pools of
phosphorus and examine the
processes involved in the rate of
release of phosphorus from the
above pools.

3. To quantifv the level and causes
of soil acidification in Alnus.
Am o PIH.I'llaI.ID‘l‘IH. and to
correlae  with phosphorus
aviilability.

Reslrs and Achieventenis

|

Soils from four agroforestey stamds
such as (a) Alnus-Cardamom
Young, (b} Alnas-Cardamom
Medium. (o} Alnsps-Cardamom O3d
amd (i p Mix-Tree Cardumom, were
seaspnally analyzed for pH,
organic-C,  total-M, total-P,
fractionated-P. available-P (i
NaHCO,; extraciable), micvobial
biomass-F, nxalate and
phosphatase enzyvime actvily.

Soilz beiny acidic, most of the
fractionated-P oocurred in the form
of  occluded Fe-phosphate:
Rhizosphere acidification in stands
witlh Afmor could have increased P
availability by solabilization of
mineral  phosphates  from
geachemical poals.

Availuble-FP was statistically higher
in rhizosphenc soils compared 1o
bulk soil, and ranged beeween d-
6 mg 2" soil across all sites.
Available-Fin the mizospheric soil
Ivpes wis greater during the rainy
season in the seands with Alnues,
However, microbial biomass-P in
rhizospheric soils with Alnus
associanen was stalistically lower
in the rainy season.

Phosphatase enzyme activity was
recoaded highest in e combined
rhizospheres of cardamom and
Alnus. Analysed collectively, the
results suggest that Almus
rhizospheres promole acidification,
oxalic acid formation and
phosphatase enzyme activity,
which increases the solubility of
phosphorus  in cardamom
agroforesiry svstems of the
eastern Himalaya.

Rhizospheric ol types between
the different age groups of Almus-
cardamom  stands  showed
consistently higher phosphatase

activity in combined cardamom
and Alius tree chizospheres, where
their interactions have produced
organic chelates thit might hive
played role in enhancing P
solubility, The role of N.-fixing
Aflnuy on P availability was
however  promiment,  The
rhizospheric activity of Alnus
imcreased soil P availability in the
large cardamom agroforesiry
sysiems by influgncing
rhizospheric acidification. chelating
with oxalic acid, seasonal dynamics
of microbial biomass-P and
phosphatise eneyime activily.

Background

In Sikkim, there are mainly three
tvpas of agroforestry systems i.e., (i)
large cardamom based, (i7) mandarin
orange hased, and (iii) fodder-fuel wee
based. Large cardamom {(Amamim
supulatwm} is the most imparcant
perenniszl cash crop of the Sikkim
Himalayan region that s cultivated in
26000 ha of Sikkim and Darjecling
betwesn 600-2000 m elevation, Out of
230HH ha area of large cardamom
cultivation in Sikkim state, 1316 ha of
reservie forest is used for under canopy
large cardameom cultvation on lease 1o
farmers and remaining area is undér
private large cardamom  based
agroforesiry. Large cardamom is a low
volume, high value and non-perishable
crop that is providing ccological and
economical benefits o the mountain
people in Sikkim. There is ao
informaltion on large cardamom and
Alnus nepalensiz based agroforesiry
syatem with respect o aging of both
cardamom and Almes. Therefore, this
study was planned 1o see the influence
of both Alsis and cardamorm age an the
crop yield, biomass productivity and
nutrient dynamics o examine the




sustainability of the combination and

practice.

Obfeciives

L. To swdy agronomic yield.
biomass, productivity and

I

encrgetics in age series of J-, 10,
13-, 20=, 30 and S0-vesurs of Alnos-
cardamom plantstions.

Study of bio-geochemical eycling
of nutrients, lingr decomposinoen
rtes and nutrent refeise and back
translocation in age series of
Ainus-cardamom plantations.

Estimation of N -fixation efficiency.
nilpogenase actvity and nitrogen
accretion in Afauws (Frankia
symbiosis] - Amru (cardamom)
plantations.

Evaiuation of the role of N.-fxing
Almus inage series of Alnus-
cardamom plantations on the
mizintenance of saoil fertility.

Estimation of metabolites in large
cardamom crop under different
levels of Alnus shade.

Resulrs and Achievemenis

1

=2

Agromomic  yield of large
cardomom depends upon the age
of the plantations. [t was gbout 110}
kg ha' year! in the 5-year stand.
The vield increased with increase
in plantation age with 230 kg ha'!
vear” in 10-vear. 310 ks ha'' vear”!
in B5-year gnd a peak value of
about 360 in the 20-vear stand. In
the 30-vear and 40-vear stand the
yield declined sharply with 180 kg
ha'! wear” and 40 kg ha! year',
respectively.

The todal biomass contribution of
the shade tree Alnis increased
with stand dge {3276, 6461 and
12936 tha'’ in 5-, 15-, and 40-year

(7Y

plantation) whereas biomass
contribution by the understorey
sardamom inereased Trom S-vear
(872 t ha'") to 1S-year (3457 ¢
ha 'y and decreased with the
lowest value at 40-year {290 t
ha'),  Above-ground  stand
himazs increased with stand gge
while below ground-biomass
peaked i the [S-year-old stand:
this was mainly due to the
contribution of cardaman,

Analvtical studies in terms of
production efficiency, cnergy
conversion efficiency and N,-
fixation in the age series suggest
that younger plantations function
as the most productive system.
while imermediate and older were
least and less productive.

The active roct noduls biomass
and  annual production was
highest in 15-vear and lowest in
d4-year plantation stand. The
difference in the roat nodule
bicmass between the plantation
stands in age sertes was an effect
of plantulion age, tree dimensions,
stand  density, wad  lidter
accumulation in the Alnws-
cardamom plantation stand. The
percentage contribution of active
rool nodule biomass was 51-56
and inactive mot nodule biomass
was 4348 per annum.

Significant increase in the rate of
initrepeinss actviry from winter o
rainy season was observed. The
miean soil iemperature during rainy
season was 237 Coand 11.9°C. &
pyramideal change was observed
when the system stans rapid
frusting (for fowenng and fruitne
from April to October) and the
activity inturn was also recorded
increasing with the wm of seasons
te ils peak in rwny and a slight
decline 1n  awtumn  {Soil
temperature, 8% C). The highest

nedule biomass production and
nitrogen fxation during moessoo
period (autumn) suggests that
there is 4 gredter requirement of
warmer phustoperiod than cool dark
night, which directly comesponds
te the nwirleni requirement af
cardamom

A MNutnent use efficiency {NUE) was
higher {kg annual ner primary
producnvity per kg nutrient iaken
up} for both N and P decreazed
with plantation age. NUE was 98
in the 5-year- old stand. decreasing
with increasing age w8 in the 40-
vear-old stand, Similarly, P use
efficiency in the S-year-ald stand
was 2439 and decreased with
Increasing age 0 a minimum valus
of 1914 in the d40-year-old stand,
Average P use efficiency of all
starnds was approx, 23 mes greater
than that of N use efficiency.

T. Alnus is ‘an excellent associate
with large cardamom promoling
higher performance untl 2 vears
of age and modification in
management Lo incorporate
replanlation efier this age will be
beneficial.

Bockground

The department of mctechnology
{DBT) sponsored @ multi-institionzl
project on biopraspecting of biolegical
wiealth, concerned with application of
conventional, molecular and flow
cytogenetics approaches to fingerpring
chromosomes {or systematic, anatvtical
and lransparent investment in
conservalion and sustainable use of
biodiversity programmes of high
priority endingered species like

52




Podoplviium hexandrim, Gentiana
kurrooa,  Plerochiza kurroea,
Acanifum species and Valeriamg
Jatamansi of medicinal, aromatic and
other values. These investizations will
also provide potential suidelines for the
concerned species recovery and
genctic enhancement programmes. The
research work related o molecular
biology is being carried oot a1 Delli
University and is assisted by two
sutellite units, one in Solan (H.F) and
amother at GBPIHED, Kosi-Katanmal,
Alrrvone.

yectivis

.. Plant collection, herbarium
vouchers, initial field notes and
ethnobotanical data

2 Swreaxge of DNA tich materials,
Preliminary eviological studies and
Phytochemical analvsis

Results and Achievemenis

L Mew germplissin of 2 Aserroon foom
Himachal Pradesh as welk as from
Garhwal Himalaya was collected.
Similarly A, Palfeursi was also
collected from Garhwal Himalaya,
In addition 1o this seedftuber/
rthizome of P hesandriom, B
kurroca and Aconitum specics
were wlso collected and planted in
nurseryfsreen house

2 Herbarium specimens of target
species from different regions have
been collected

3 Estimation of podophyliotoxin in
vinous plant parts among different
populations of P hexandrum
revealed that roots contained
considerably higher amoung (0,01-
5.8% of dry wit); while leaves and
stem also contained
podophyllotoxin, the levels were
much bower, e 0.003-40.11% of dry
weight in leaves and 0.003-0.2% of

dry wi in stem. In general one
leaved plant showed highesi
amount of podaphyllotoxin end
followed by two and three leaved
plants.

4. Anulysis of alkaleids content
amang different poulations of
Aconitum  balfourii and A,
fereraphvilum  indicated wide
variation in alkaloids contents,

3 Mitosic chromosome counts (2n)
has been carried our in P
hexandrim {2n=11}, A
feterophyllem  (2Zn=16), A,
balfucril (2n=32), A, eloceum
[2n=16), and B kbwrrosa (2n=24)
plants from variows populations in
Kumaun and Garhwal Himalava.
The numerical wvariafion in
chromosome number was not
observed in different populations
af planis in these species.

. In wvitre multiplication and
subsequent roding and hardening
of A. violaceum has been
achieved.

7. Germplasm of target species is
being maintained at the field
SEATIONS,

Backgrownd

The use of bisferilizers has been
commercialized in tropical India with the
development of carrier based cultures.
However. no significant effort has been
made for developing suitable microbe
based fertilizers for hills. The Tnstituie
has initiated general studies on the
environmental issues of the Indian
Himalayvan region, it is alzo plannad o
explore the microbial wealth for both
acidemic and applied reasons.

Ofjectives

I Isodation, guantification and chara-
crerizaton of soil microbes from
the rhizospheres of target species.

2 Amalyses of mycorehizal
associates of the targpet specics.

3 Charactertzation of the selected
isolates for their beneficial
properties.

Resulis and Achievemenis

I, Soil and root samples have heen
collected from the rhizospheres of
the target species. The ool and
soil samples of five species of
Ehododendron have  been
unalvzed for their VAM assocines.
Similar studies on other target
Species  are  in progress.

a3

Inoculation experiments using the
WAM fungi are in progress.

Bockground

Since 1993 3 number of stedies
related to soilfrhizosphere microbiology
have heen initiated, namely (a)
Rhizosphere microbiology of 12a; (b
Microbial diversity in Mamlay
watershed (Sikkim); {¢) Tselation and
selection of microbial inoculznts for hill
crops; (d) Plant =microbe inleractions
in conifers; and (e} Selection of
biocontrel agents for providing cross
protection, Through thess projects a
large number of microorganizms have
been isolated, purified and maintained
for further study. In view of continuity
of these studies the above-cited
project bus been formulated.

Objectives
L Isolatien for soil microbes from

vanous locations including exireme
wconditions (for extremophiles),




et

Charsttertzation and identification
ol the microbial isolates for
taxonomical and biotechnological
properlies.,

3 Use of seleciad microbes for better
establishment of seed, cutting and
tissue culture raised plants,

4. Establishment of microbial culiure
cirllection of Himalayan region,

Results and Achievements

L In wview of isolation of
psychrophiles/psychrotraphes,
soil samples have been browgh
from several wemperate locations.
Isolation, characterization and
sergenings are in progress for
obtaining efficien sirains of
Frendomonags, Hacillus  and
Trichederma, Locations for
isolation and characterization of
thermophilic microbes have been
selected in Garhwal region.
Thermophilic bacteria and veasts
have been purified and their
characlenization 15 In progress,

Rackgrownd

Bhodedendrons consists a group
of plants which has a rich hormicultural
value. Asia is considered the homeland
for rhododendrons and many species
have been hunted out of the region
during British rule. Abour 98% of the
Indian species are found in the
Himalayan region out of which 72% are
found in Sikkim. Therefore, Sikkim is
the most appropriste location for
sonservation and propagation studies
of riododendrons in India. Owing 1o
several man-made reasons the namwral
populations of thodedendrons of entire
Himilaya are gradually dimingshing

The maujor threats o rhododendrons
are deforcstation and unsustainable
extraction for fire-wood and incense by
lcal people. These alpine plants may
be wiped out from the biota in shor
time if proper conservation measures
are nod made,

The goal of the proposed project
is 10 find out means of conservition,
prapagation and restoration  of
rhododendron population in the wild
that have been planmed as to, (0)
develop protecols for local species, (b)
mass propagation of selected rare and
endangered species, (o) hardening of
mass propagated planis, and (d) test
trials in arboretum and fields, Ex s
conserved species at Pangthang
arboretum will act as gens pool bank
for  rhododendrons  in India,
Birechnological facilities (Figure 18)
envisaged being developed will be
unigue for the norh-east India and will
henefit institutions in the region as well
% ushening in collaboranive works with
refated. Institutions,

Chbjeciives

. Tissoe culture protoca]
development (for the Sikkim

Himalayan rhododendrons in
particulur and Indian Himalayan
rhododendrons in general)

L Development of mass propagation
protocels of selecled rare and
endangered rhododendrons

3 Hardening trials  aof
propagated plasts

mass

4, Survival and fitness trigls of Gssue
culture raised seedlings in
arboreium and Gelds

Results and Achisvemenis

I Several field surveys were made to
Morth Sikkim (Lachung, Lachen),
West Sikkim {Deongri, Barsil, East
Sikknm (Rate Chuj for collection of
seeds of Rhododendrons. Seeds
of 28 species were collecied which
included rare and endangered ones

e

Extensive in-vitro experiments
were condocted oo selected
species. The sterilized seeds wepe
germinated  wnder  ascptic
conditions, Germination ranged
between 40 - W% on hormone free
ME media

Fig. 18, Biotechoology laboratory set up at Sikkim Usie
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3 Scedhings of four species namely
R. maddeni. R. wiveum, R
pendulin and R, micromeres (all
rare and endangered] have been
raised under aseptic conditions.
Experiments conducted {or further
multiplication. Extensive studies
were conducted o see effect of
light and temperature on seed
germination, Germination did nat
oceur in dark whereas under light
and relatively higher temperature
(26" C) it resulied in 60-T0%

RUCCREs

4. These seedlings were further used
for shoot multiplication. Apical
dominance played a significant
rale, Removal of tips of seedlings
was found essential for further
shoot muliiplication  in-wiira. MS
media fortified with 4 mM ar § g
BAP and WP mediz with 4 uM
BAP have been proved optimal for
in-vitres shoot multplication and
maintenance in &, maddeni.

H‘d:.‘kg]‘nh'rj:f

Life supporiing activities are limited in
the Himalayan region and land
constilutes the most precious resource
of inhahitants. Majority of population
15 engaged n agriceltural and allied
activities, and more than 85% of the
women workers are involved o such
activities. Involvement in various
household and agnculivral operations
from the early childhood 13 0 major
bottleneck for edocational! technical
advancement of rural women in the
hills. This factor i combination with

ather limitations such as dominance of
ruinfed agriculture, marginal and
scattered nature of landholdings, etc.
result in low crop productivity.
Although, a aember of technologies
are available to increase production, it
is paradoxical thai rural women are
unaware of most of the advancements,
current  and  easily  available
technologics! practices’ methodologies
applicable to this sector Demonstration
of technolomes and the requisite
training of users are two crocial steps
in the iransfer of technology Lo areas
where 1t is most needed. Development
planners and extension experis,
realizsing the crtical importance of this
link. strongly emphastee the need for
large-scale establishment of resource
{demaonstrmtion and trnmingh centres in
the mountains which can acl as
conduits  between technology
developers and the real users, With this
ratiomale in mind all svailable and
suttable hill specific technologes have
been  demonstrated  in the
Biotechnology Complex at the Institute
Hs. After providing traming Lo the
farmers, individuals from supporl
orzanisations, ¢.g., GOs, NGOs, local
orzanizations, eaining of riners, eic.,
these technologies are alsa being
extendad to feld in selected locations.

CHzjectives

. Esxplovation, documentation and
preparation of an inventory of
indigenous and modern
technologics which are hill
specific, and o supplement and
evnlve technology packages

]

Senting up of demonstrations of
improvedialternative and already
available hill specific technologics
in the Bistechnology Complex and
ar selected field sites.

3. Capacity building through training!
live demonstrations/field exercises

4 The

of largel group, and raining of
traimers (TOT) on a regular basis.

4. Guidance and support for field
implementation of technology
packages and  subsequent
IGONITOTENG.

5. To develop a frame worck towsards
achieving self-suificiency within
the system in the long run,

Resulty and Achisvements

L Mapor modification’ renovation/
works have been carried out at the
Biptechnology Complex, Kosi, in
order 1o accomumodate (boarding
and ledging) participams for the
raining/ demonstration
DTURTAMINES.

P

Demenstrations  of  various
wechnologies vie., blo-compesting,
vermicomposting, biofertilizer,
protecied cultivation in pelyhouse,
polypit and polytrench, cultiviion
of medicinul plants, Floriculiure,
mushroom  cultivation, fish
farming, cash crop cultivation,
horeiculture, tea cultivation.
nursery. clonal propagation,
biofencing, water harvesting.
multiplication technology for
hamboo, zero enerzy cool chamber
(designed and developed at LARL
New Delh), bio-briquening, etc.
have been sep in  the
Biotechnology Complex

3. Ten villages have been selecied
fromn different locations for some of
the above mentioned technology
demonsirations

acquired  skills: and
igchnologies for improvement in
the existing knowledse sre being
dizsseminated through onssite
irining programs carried out in
different villagers as well as af the
Biotechnology Complex.

i._-.-



3.6. INSTITUTIONAL NETWORKING AND HUMAN
INVESTMENT

etwirking of the existing institutional infrustrucnre in the Himalayan region

is gritical for optimal use of fle avaifahle scienfific talent. Through Integraed
Ecodevelopment Research Programme (IERP) of the Institute; the infrustructire,
expertise and scientific manpower available in the Indian Himalayan region ([HR)
dre being complimented effectively, This programume 15 also  complimenting/
achieving the mandate of the Instinte and helping in the fulfillment of ite brosd
ohjectives {particularly the second one, o of three), Furthermaore. this PIOgTamITE
supports Instinate’s role as o facilfitator of R&D pragrammes in the THR as well as
in. estiblishing institutional linkages. Besides above, library in any scientific
mstitetion s alse considered one of the most eruciil assets on which the guality
of research and development (R&D) outcomes depends. Library services are
sssential for the development of human resource. In view of the above, the Core
Institutional Networking and Human Tnvestmen (INHI) of the Instiwte was
established in Oclober 1993 snd now serves as a nadal point for networking with
associated Instilaticons fUniversities NGO Voluntary agencies oo, working on
proflems relevant to the Indian Himalayan region,

During the year, 17 new Projecis were sanctioned and funded to the various
organizationsfinstilstionsfuniversities (for the execution of location-specific Ré&D
activities in different parts of the North East and Norh West region of the country|
under the Integruted Ecodevelopment Research Programme ([ERP) of the Instilute.
Almost 46 projects wers on-going in different parts of the Indian Himalavan region
under the above-mentioned programme. An addition of 776 new books wis done
and subscription of almos: 132 periodicals (B0 internations! and 52 nationil) were
comtinued in the ibrary during the year. Environmental awareness was also created
by the Core among the various identified target growps by organizing a three-dyy
odl-site frainimg programme on the aspecis of nursery development, ree plantation
techniques and natural resource conservation and manggement, Besides above,
Badrivan restoration programme was also completed successfully during the vear




Based on the recommendations of
the Project Evaluation Committee
{PEC), following sevenleen projecls
were sanctioned and funded during the
year F0T-2002.

l. Indigenous knowledge of
Angami  mibg in sustainable
managemen:  of biodiversity in
Magaland. India by Dr. NN,
Zhasa. Rain Forest Research
Institute, Deovan, JTorhat, Aszam.
| Tortal oartlay : R, 4559, 3300 ],

| S

Elemental statws of rigd
miaterials derived from endangerad
animals species of NE Indiz by Dr.
Chira R Bhanacharjee. Depariment
of Chemistry, Assam University,
Silchar, Assam. [Toral outlay ; Rs,
4, 86,2400 ]

3 Inesiin and ex-sitn conservalion
of fresh water turtles in Barak
valley, Assam, MNorth Easiern
India by Dr. Abhik Gupta,
Depanment of Ecalagy, Assam
University, Silchar, Assam. [Total

outlay: Rs. Hs, 3,599,119/,

4. Biomonitoring of water guality in
coal mining arcas of Maghalayva by
Dr. O.P. Singh, Centre for
Environmental Studies, NEHU,
Mayurbanj Complex, Shillong.
Meghalova. [Total outlay - Rs.
.49, 2000],

3 Assessment of biodiversity,
utilization and conservation of
wrotmatic and dve vielding plants
af Manipur hy D, P:S. Yadava,
Department of Life Sciences.
Manipur University, lmphal.
Manipur, [Total outlay : Rs
453072,

6. Biodiversity and ceology of
Zooplanktos in tropical floadplain

lakes of Assarmrand Manipur (N.E.
India) by Dr. B.K. Sharmas,
Depariment of Zoology, NEHLU,
Shillong, Meghalayva. [Total outlay
s Bs 3485000,

Screening of medicinal planis used
by herbal proctitioners among the
Khamtis in Lohit district of
Arunachal Pradesh by Dr. ALK,
Das. Department of Bouany,
Arunachal University, Doimukh,
Itanagar, Arunachal Pradesh.
[Total outlay ¢ Rs. 4, 16,5600-].

Design, sconomics and utilization
of water harvesting pond — A case
study by Dr. FP. Dabral,
Department of Agricultural
Engineering, NERIST. Mirjuli,
Arunachal Pradesh. [Tosal outlay !
R, £49, 230/

Studies on crop residuoe
management for soil notriem
enrichment  and sustainable
production in rehabilitated jhum
lands of Arunachal Pradesh by Dr.
(Mes. ) Kusum  Arunachalam,
Department of Forestry, NERIST,
MNinuli. Arunschal Pradesh, [Total
outlyy : Rs. 448 730/-].

Diversity of use panem of faunal
resources in tnibal communities in
Aruonachal Pradesh by Dr. (0.5,
Solanki. Department of Applied
Scaence (Forestyh, NERIST, Niguli,
Arunachal Pradesh. [Tow] outlay :
Bls. 3,90 2800

. Documentation and analysis of

ndigenous knowledae system of
the tribals of Arungchal Pradesh
for sustainable mansgement of
natural resources by Dr. Tome
Riba. Department of Geography.
Arunachal University, Amnachal

Pradesh. [Tetal outlay : 3,81.800¢],

Fishery potential of Kashmir
Himalayas Stody  of the

. Reproductive

Ichthyofauna of the river Jehlum
and its important mbutaries with
special  reference 1o the
conservation of endemic fauna by
Dr. A.R, Yousuf, Cenire of
Research for Development.
University of Kashmir, Snainagar.
J&EK [Towl outhay © Rs. 4472800,

Exploration of fish diversity in
Jemmu division, JEK along with
development of methods for
conservation of endangered fish
species by Dr. K. K. Sharma,
Department of Zoology, University
of Jammu, Jammu. f&K. |[Total
outlay : Rs. 3492551

brolosy  and
conservation strategies of some
important  and  endangered
medicinal plants of Kazhmir
Himalayas by Dr. 1. A Nawcheo,
Department of Botany. University
of Kashmir, Srinagar, J&K. [Total
outlny : Re. 4 B6ARO-),

. Diversity, distribution and status

sirvey of mammalin fauna of
Jammu Himalovas by Dr. [, N,
Sahi, Department of Zoclogy,
University of Jammu, Jammu, J1E&K.
[Toval ougday : Rs. 3,93,3300],

Introdoction, acclimatisation.
evaluation and developmeni of
agro-technology of Clleroplvnem
arundingecum and Asparegus
recemosus, medicinal plants of
cconomic potential by Dr AK.
Dhar, Repional Research
Laboratory, Jammu, J&K. [Total
outlay : Rs. 496,018/ ].

Geg-environmentil evaluation of
landslidedslope failure bazards
atong Udhampur —Ramban sectar
of the National Highway (NH1A),
Northwest Himalava by D G M,
Bhut, Department of Creology.
LUmiversiry of Jammu, Jamma, 188

Teaal outlay : Rs. 5,500,000/
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In-addition to the above, foliowing
#etivities were also cumed oul

1. One hundred and foureen (114)
fresh project proposals were
obtained during the yvear and
sereensd carefully by the subjesct
experts. Funds for ninetesn (19)
ongoing/completed projects were
released after careful examination
of the Utilization Certificates and
Statement of Expenditures. Firs
instalment of grant of seventeen
(171 newly sanctionsd projects
were also réleased during the year,

-

Annual Progress Reports (APRs)
of sixieen (16} on-geing prejects
were provessed (or evaluation and
referred o the subject experts.
Subsequently, the comments of the
subject experts on the APRs were
also  communicated 1o the
concerned Pls for follow-up action,

i Final Technical Repons (FTRs)of
sixgeen (163 completed IERP
proqects, received by the Instiwe
during the vear, were midled 1o the
VATIOUS Organisations/
Institutions! Departments eic. for
follow-up @ction on the
recommendations of the project/
unlization of research findings of
the project, and also 1o the subjec
experts for their comments/
suggestions. i

4.  Execcutive summarics of fourteen
{14} completed IERF projects were
published by the Institute in s
ENVIS Butlatin [N, 901 amd 9(23).
Both the issues of the Bulletin
were also distributed o the various
arganisations/user agencies by the
ENWIS Centre of the Instinute.

5 A two-day workshop entitled
“Cragiion of awareness Qmong
the prospective Pla/GroupsNGOs
cie, of the J&K region for
exceuiion of location-specific

activn-ariented R&D activizies
under the IERP of GBPIHED :
Praject  presentation  cum
evalparion™  was organized!
convenad successlully ar Jammu
University, Jammu, J&E. on 28-20
Diecember 2000, This workshop
was attended by almost 124
persons/delegates of the J&K
region and twenty nine (29) project
propasals were evaloated by the
subject experts at the time of the
workshop.

Besides above, a two-day
workshop entitled “Creation of
aWareness among the prospective
PlsrGroupsiNGOs etc, of the
MNorth Easgr reglon for execurion of
Iocation-specific actton-orierted
R&D activities wnder the TERP of
GBPIHED : Project presentation
cum  evaluation”  was also
orgamzed/iconvened successtfully
at Arunachal University, Dioimukh
(lanagar), Arunschal Pradesh, on
2122 Jamuary 2002, Almosa 200
persons/delegates of the North
East region attended this
workshop and fifty eight (58}
project propasals were evaluaied
by the subject expers during the
occasion of the workshop.

Eleventh meeting of the Project
Evaluation Committee (FEC) was
organizediconvened successfully
at New Delhi in the Seminar Hall
of the Van Vigyan Bhavan (of
ICFRE, Dehradun} on 17 March
2002 mainly for the finalizanon of
almost 120 pending project
proposals under the [ERF of the
Institute. Eight members (including
one Special Invires) atended the
above-mentioned meeting of the
FPEC. Follow-up action on the
decisions of the 107 PEC meeting
was completed during the vear
and on the recommendations of
the 11® PEC meeting, it was
initiated.

& In all, follow-up action on almost
one hundred and eighty =ix {186}
praject files {old/freshfon-going
efc.) was imbated/completied
during the year and financial
targetsfohjectives set for the
programme  were achieved
sucegssfully. Out of the total
available gram of Bs, 65,03,810/,
onlv Rs, 45/ were remained
unspent @s on 31 March 2002,

3.6.2. Strengthening of Central
e ﬂ-'llhi.n | !

SRt

(Summary of the completed project
activany)

MNursery development activities for
the establishment of a central nursery
of promising plants (in almost 1 ha
land) a1 Kosi campus (1,120m amsl) of
the Institue were staned wee [ 1992-53
with the s aim 1o ensure avallabality
af sufficient plant material for
Institute’s RED activities as well as
supply of well-established saplings 10
varius arganizations/ NGOs/
individuals ete. Tor afforestataon
programmes, especially on various
degraded gites of the Indian Central
Himalaya, The nursery was
sirengthencd and  maintained
successfully from time to time, Seeds
of almost thirty (30} promising
mountain trees/shrubs were collected
i large quantities {from Wwme (o ame),
sown in the pursery bedsiseedhngs
trays/polybags, and their germination
potential were recorded under namral
conditions. In all, two lakhs eleven
thousand and seven hundred eighty
(2,11,780) seedhingsicuttings of almost
M) promising treesishrubs  were raised
i e aursery in-between 1902-93 and
2000102 (i.e., within & span of [0 years)
and out of these. only one lakh sixty
six thousand ond six hundred fifty one
(1.66.651 ) seedlings/cuttings of various
species were found survived. Out of
the o1l seadhings/cuttings survived
during the above-mentioned peried.




minety eight thousand and eight
hondred ninety (98800} seadlings!
cuttings of various treesfshrubs were
distributed, free of cost, 1o the farmers,
rural women, students, NGOs and
government departments cte. for
plantation purpose in mid altitude
degraded areas. However, sixty five
thousand and two hundred sixty one
(63.261) seedlingsicuttings of various
treesfshrubs were used, from fime o
lime, for R&D and plantation purpose
by the Institute. In addition (o the
ilbowve, the nursery was also remained
income-generating during some of the
years by the sale of a larpe number of
saplingsfeuttings of vinous promising
treesfshrubs. Afer maintaining and
strengthening the central nursery for
almist 10 years, it was handed over 1o
the staff of Biotech X1I project (of the
Institute § for demonsiration of vartous
hill technologies for the upliftment of
rural populace of Central Himalaya,

1.6.3. Environmental Awareness

and Training Progranmes

The muin aim of this programme is
o create environmental awareness
{through on-site training programmes)
among identified target gronips, Dunng
the year, a three day on-sile training
programme {tenth of its kind) on
nursery development, tree plantalion
technigues and natural resource
conservilion snd management was
organized a1 Anandpori village (District
- Almora) of Unaranchil from March 7
L %, 20002 in collaboration with N1DHI
(a NGOL The target groups included
furmers, women, ex-service Army
personnel. school children and
teachers. and representatives of
village/Torest panchayus, self help
groups and Mahila Mangal Dal ete. In
all, sixey four (54) local participants
attended this shor-ferm on-sile rbining
proegramme. The participants were
irained successfully by the stalf of
PARDYP/INHI Core of the Institute,
World Women®s Day (WWI was also

celefrrated on Hth March 2002 with the
active involvement/participation of a
nurber of village women. The theme of
the discussion on the occasion of the
WWI  was  natwral  resource
conservation and management. The
above-mentioned on-site traiping
programme was considersd snccesafil
in terms of dissemination of scientfic
knowledge and developing close
linkages with the village codmmiilies.
The response of the participants
indicated further extension of such
activity in other remote villages of the
region. (Fig. 19).

financial year 20002001, the library of
the Institute ut its headquariers was
enriched by 10,493 hooks and a total
of 132 journals were subscribed; out of
which 80 were of intermational (Foreizn)
publications and the remaining 52 were
nationl {lndian) publications. The toral
¢ost of the books purchased and
Journitls subscribed in the likeary by the
Institute up to 2000-2001 was Bs.
304,95 4290, The Cenral library of the
Institate 15 now well furnished with
signmficam collection of old, rare and
latest books as well az jowmnals, and
equipped at present with Network

Figg. 19. Xih On site Training Programime {Anandpuri Village Japeshwar, Almoes)

3.64. Strengthening  and
‘maintenance of Central Library at

Librasy is one of the most crucial
asseis on which the quality of research
and development (R&D) outcome
depends, Current and ongoing research
findings are essential components 1o
keep update in the R&D field. In view
of the ubove, the ceamral library of the
[nstitute al its headquariers was
started in 1989 with the purchase of 553
books. However, subscrption of 18
Jjournals in the library was started w.e.f.
19%) onwards. Before the closure of

Computer Systems using Movell
NetWare Server with 5 additional node
Computers, For the management of
Central library of the Institute, &
network Version of the Software
Package PALMS (Prasad Automated
Library Management Svstems) was
developed earlier by the Scientist
{library and documentation) of the
Institute, and by the use af this
software package. the library of the
Institute is providing many services
{since its establishment) namely, Article
Alert, Current Awareness,
Computernzed Selective Dissemination
of Information (SDM), Reprographic,
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References and Indexing, Abstracting
and BRibliographic, ete. for the
development of human resource,

During the year 2001-2002, the
central library was maintained and
strengihened  properly  at  the
headguarters of the Instinute, All the
databases in the library were also
updated. An addition of 776 new books
was done and subscription of one
hundred and thirty two (132}
periodicals (B0 intermational and 32
nationaly was contineed in the library
during the year on  the
recommendations of the library
commitiee of the Institute. The total
expenditure on the purchase of the
books and subscription of periodicals
during the vear was Rz 47910025,
Year wise velumes of the GBPIHELD
published research papers. popular
articles and hoaks were compiled
during the vear, The biblingraphy
(19202001 waz alzo updated. The
Central library of the Institute received
10 national journals from the ENVIS
center of the Institute and also a
iibfnber of books, periodicals and othey
materials a3 gratisfeachange from
various mational and interoatienal

orzanizations.

The main aim of this activity 15
disseminate Research and Development
{R&D) inputs of the Institute, through
its resular in-house publicalions
| namely, Hima-Parvavisan ¢ 2 blannual
newslerter) and  Inztitute Anpual
Report], to vanous academic scientific/
Govt. departments, NGOs and
individuals working on various aspects
af mountain environment and
development. During the yeur 2001-
20102, two volumes of the Hima-
Baryarearan [ 120 1), 2000 and | 202), 2000]
were distribured 1o almost 212
individuals/subject experts working at
various academic and scientifie

institutions including government
departments and NGOs eic. Copies of
the Instmute’s Annyal Reports (1999
2000 and 20H-2001) were also
distributed to almost 197 individuals/
subject experts. Besides above,
Institute’s foldersfleatlets and other
publications were disributed during
the vear 1o almest 1B individuals on
the occasion of viarows workshops,
seminars and meetings. £ic,

ﬂad.r{vam Restoration

M

(Summary of the Complered Project)
Background

Badrinath D¥am is situated in the
gorge of sacred Nar and Naravan hills
at an élevion of 3,133 m above mean
sea level (amsl) in Charvoli Garhwal and
remains closed between middle of
Movember i middle of Aprilivay. This
shring has been perennial source of
sttraction and pilgrimage to the
mmhabitants of Indian sub-continent
from time immemorial. The
mythologicalfcultural, historical and
selemific evidences indicate that this
shrine had dense vegetation/forest
around it in the past. However, at
present there is hardly any trace of
forest arcund this shrine. In recent
past. some government and non-
governmenl arganizations had
agiempred tree plantations around the
shrine and other adjoining areas.
However, there has been hardly any
success, The probable resson for the
failure mav be incormect selection of
treesshrub species and the lower age of
the seedhings/saplings at the time of
plantaticn. Furthermore, o attempts
were made (before the closure of the
site) for the protection of seedhings
during winier months (when the valley
remained closed). In addition, nong of
the earlier attempis utilized the
religioug authority of the Chisf Priest
of the shrine {especially in plantation

programumest and involved pulgrims,
local people, pandas (puroliicsy and
Army personnel ete. In view of the
above, it was eonsidered o infiiate
mass stale alforestation programme
(based on scientifie, cultural and
spirituab'retigious values), particulary
for the revival of Badrivan (the ancient
saered forest of Badrinath), in and
wround Badrinath shrine.

Objectives

l. To involve pilgrims and local
peaple in environmental
conzervation and  promote
environmental awarenass,

I

To prevent soil erosion and
stabilize so0il in and around
Badoinath area,

3 Torevive Badrivan gt Badrinath in
Chamcdi Gurbaval.

Resulty and Achievements

Badrivan restoralion programms
was launched at Badrinath, Chameli
Garhwal with effect from Seplember
19493 and concluded during the vear
2001-02. The summary of the
achievements made under the above-
menionsd mnovalive Progrmime 5 &
belerar

L. Five {5)
urilis,

broadleaved (Berula
Bhojpatra:  {Jrercus
semecarpifolic, Kharsu, Prumus
carmuta, Jamun; Popadies ciliat,
Syan; and Juglans regia, Akhrot),
five (5) narrowleaved (Pinws
Kail; Juitiperns
mcperopoda, BadriPalmar: Tioxs
baccate, Thuber, Picea moringda,
Kathelu; and Afdes pindrow, Raga)
and five (51 shrub species (Saliz
elegans, Bhotiang; Vibarnpm
Sfoptens, Telanuw;, Cotomeasier
GO, Chamruins;
Hipprophae salicifolio, Badraphal!
Chuk: and Saliv wellichiuna,

cxcefye,

e




1

Bainsy were identified scientilcally
for plamtation in Badrinath valley,

The soil samples of Badrinath
valley were analysed for their
mineral nutrients. The soil was
found coarser in texture. acidic in
nature, medivm in  cation
concentration. rich in organic
garbon and poor in water holding
capacity. Thercfore, compost
msanure. and dried leaves of plants!
frasses were mixcd in the soils of
pits for seabilization in Badrinath
valley belore plantation.

Environmental awarensss was
created among the pilgrims and
Iocul people ete. | From tine o time,
by orpamizing six (6) Ritwal
Distributinn of Tree Seedlings and
Planiation Ceremaonies (RDTSPCs)
in and areund Badrinath valley,
Almost 27,300 participants
including  pilgrims,  local
inhakitents and Army personnel

elg. attended these  ritoal
ceremonies.
Five (5) Plumt Distribution

Cergmonies (FDCF were organised
from tme o tme at Badrinath in
Chamali Garhwal. Almost <4.500
well-established and hardened
seplings of Bhojpatra (Hetula
wrilis, Kharsu [ Qitercuz
semecarpifalial, Jamuan | Prounus
conda), Syan (Popules cifigia).
Akhrod {Suglans regia). Badrif
Palmar (feniperas macropoda ),
Kail (Fings excelsa) and Badriphal!
Chuk (Hippophe salficifolia) etc.
were distribited, free of cost, 1o the
local inhabitants of Badrinath for
plantation in and around their
habitations.

A high altiede plant nursery was
established at Hanumanchaiti
(2,500m amsk; 12 kmz before
Badrinath) in 1995  and
subsequently strengthened and

fu

maintained, Almost 167700
sgedlingsfsaplingsfeuttings of
various high aliitede trees/shrubs
were raised in the above-
mentioned nursery and almost
59,186 zaplings of various high
altiude  treesfshrubs  were
distributed, free of cost, 1w the
local villagers of Govindghat,
Himumanchatti and Badrinath for
plantation purpose in the high
altitude devraded aress.

Almaost TLODO seedlingsfsaplings/
cultings of various high altitude
lreesfshrubs, after 2-3 years
acchimatization at Hanumanchanti
nursery, were planted at different
hilly  sites in  Govindghat,
Hinumanchutti and Badrinath
valley under the shove-mentione)
programme with the participadion
of focal prople, villagers, panidas,
Army persannel and others, Tl of
these, 50,060 plants were found
well survived at these varicus
Rites,

Almost ZLA70 saplings of various
high altitude treesishrubs have
vevived Badrivan {the ancient
secred forest of Badringth shrine}
in Badrinath valley, Before the
execution of above-mentioned
programmee, nol more than (00
robust trees were found growing
in the whole of Badrirath valley,
which is 4 kms in length and 1.5
kims i wadth,

Before the initation of Badrivan
restoralion programme, majosity of
the Jocal people and pandas were
of apinion that trees can oot grow
in Badrinath valley becavse none
of the rees from earlier pluntings
had survived. However, afier the
initiation of this programme and
subsequently based on the
survival potential of tree séedhngs’
saplings in Badrinath valley
(particularly in the premises of

1

Garhwal Scouts Camp and
Parmarthlok eic.)y they reversed
their opinion and saned plantation
of rrees in and aroond their
hebitstions in Badrinath valiey,

A unique philosophy  for
plantation  programme (hat the
pilgeims, local people, pandas and
Army personnel ete. will be
provided wree seedlings/saplings
{in the temple premises} in the form
ol “Brikshe Prosada” by the Chief
Priest of Badrinath shrine when
devatees po for “darshana’ of Jord
Wishnu in Badrinsth temple so thit
they could have sentimental
attachment with the saplings of the
plants and plant them i Badrinath
valley for the benefit/protection of
environment a5 an act of devotion)
was proposed For the first time and
subsequently  tésted  wnder
Badrivan restoriion programme by
orgamizing  s1x 16)  Ritwal
Dristribution of Teee Seedlings and
Flanation Ceremonies (ROTSPCs)
from tirme 1o time. The phifosophy
af  the ghave-miealicned
prograntime wiss il replicated in
1997 hevond the Hindu tradizicon.
The approachiphilasophy and
actvities of Badrivan restoration
programme have heen recognised
and aceluimed a1 localfregionals
national and international levels.

A technology  package lor
afforestation in remote high
altitude snow-hound areas was
developed on the basis of the
experience gleaned from the
execution of Badnvan restoration
programnge ol Badrinath, Some of
the meteovological daty were also
obtained. for the first time, lor
Badrinath valley with the help of
an automatic metgorotogical
stution {Weather Master Mark ),
Besides this, riangular tin made
devices for the protection of
seedlingsfsaplings {from high
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intensity of snow fall) in Badrinath
valley during winter season were
alse designed and developed, and
put over some of the newly
planted seedlingsfsaplings before
the closure of the sie, and this
special  effort  significantly
mereased the survival potential of
the plants.

The above-mentioned prozramme
has successfully inspired the

pilgrims, Army personnel, local
inhabitants and others o restore
degraded lands in and arownnd
Badrinath shrine and also to
tnitiite plantation in differem parts
of the Country. Furithermaore.
Badrivan restoration programme
also llusteates the importance of
blending science and religion for
the benefit/protection of
environment and conservation of
biosdiversity.

5
.

The plantution work carmed out
under Badrivan restoration
programme, with s unigue
philosophy, has emerged an
inspiring model  for  the

rehahilitation of high altude
degraded lands and conservarion
of biodiversity not only in other
parts of Himalaya. but also
elsewhere throughowt the  world
whiere sacred/pilanmaze sites exast
and are threatened. (Fig, 200

Fig, 20, (Al View of Badrinath valley in Chamoli Garhwal, Untaranchal; {B) Flam auersery developed at Hanumanehatl; (C) Ritual
distribution of iree seedlings and plantation ceremony 21 Badrinuth: (D) Trees growing and surviving well in Badrinath Valley (ie. in
Garhwal Scouts camp).
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WHEMH culiural heritage and traditiomal knowledge svatems play significant
e in sustainable use, managemen and conservilion of resources,
Restrengthening of culture and indigenous knowledge (IKS) base should lewd o
enhanced conservation practices, Integration of indigenows knowledge with modem
techniques is possible. Value addition and velidation of indigenous and traditional
knowledge will ereate potential for enterprises. which, in turn should lead to
economic uplifiment of the locals. To address these issues, the 1KS core has
imifiated documentation and analyveis of indigenous knowledze end mansgement
prachces of high altilude socicties, and analvsis of indigenouws agriculiunal practices
in the light of its efficiency and sustzinability. This intezration will b an appropriaic
approach for susainable developarent of Himalayan societies.




Background

The high altitude Himalayan region
is characterized by diverse cthnic
groups which have developed their
o culiures bused on uvailable matural
rEsources. giving rise to a culroral
diversity on par with the high level of
biclogical diversity found in the region,
Preparation and wse of fermented food
andl Beverages using local food crops
and other bivlegical resources is very
commen amongst the high landers of
Himalaya, though the name of the
products and the base material vary
from region 16 region. The indigenous
knowledze of fermented foods and
maeking of beverages in the high
aliitude regions of Kumaun Himalaya is
am age old practice aml well developed
Lo meel the local requirement, The
traditional method of Bhotiva food
fermentation &nd heverage making was
designed insuch a way, that it wilized
those available crops, which did not
miake their main food crops. The
commmen (ermented drinks of this
community are fonn and darme. _-'l,|'r.||ng
the fermented foods s the semi-
fermented rce called sez, wiich is taken
as 4 light snacks

Rbjepiives
L. Documentation of indigénous

rnetiods of making fenmented food
und bevernges

]

Scientific analvsis of various
irtlJ!__L."'n'_'l'll.:lux privciices and

3 Tdenufication of possible ugions
for value addition to their product

Resully and Aclisvements

L The rradiionsl catelyzing agent
used im the preparation of

fermented [ood and boverages. js
locally called as halawr, which is
not prepared by all villagers m the
socicty, The alpine grazers called
as awals have specialized know
how in the preparation of this
siarler culture. It is masde wp of
‘wheat by mixing a nuimber of herbs
und spices (Fig. 21), The roasted
wheat flour is mived with spices
like long {Syvzyveium aromaticunr),
elachn iAmomue spp.), kalimirch
{Piper Tongune), leaves of minchi-
ghash (wild chilies), and sceds of
pipal (Fleus refigiosa). In this
mixturg, powder of obd belam
prepared in the previous yvear 15
algo added {Table 12). The mixture
so prepared 15 then thoroughly

=

Fip. 21, Indegenous stirter cubure called  Salam

mixed up with the required quantity
of water, and is rolled into a thick
paste. Doe of this mixiure is then
pressed between palms 10 make
beelam balls of the required see.
These balls are then dried in shade
and stored for future use for an
indefinie period of time,

Jann is 2 traditional soft drink of
the Bhotiyas of Munsvart, and
CONLAINS ¥ery low concentration of
aleohal, It ts commonly prepared
aut.of rice. however, itcan alse be
made cut of & good number of
substraes of both cereals and
frutts {Tabkle |95 Amongsr the
fririi=, apple is most desired and is
also very delicious. But jamn

Table 18. Ingredients regaired in the making of balmo

Wheat (Trlticum aextnim Flaur | Kg
Clowe (Syzvgion aroiaicnm) Powder 3 -1 gm
Cardmare fdmiomt spp.) Powder | F-10gm
Pepper (Piper longum) Foader 30— 30 gm
Ol hatma. powder Pawder | a0-60 EW
Pipal seeds *(Ficus religlosa) Powder 3 -4 gm
Mirchi gash™ P : I-Fgm

*Thiese are oot ofien used,




prepared from kond is considered
to be the best in guality. The
quality of fanr is best judged by
its taste {zweetness), smell and
strength,

The most commanly wsed rce fann
was prepared almost in cvery
household in this socicty, but now
its preparalion and consumplion
hxs dechined. In the making of rice
Jetm, first rice ix cooked or boiled
for about half an hour or until ft
becomes soft and edible. The
cooked rice is drained off the
excess of water  and then
thoroughly mixed with balam
porwder. The quantity of the Bafem
powder réquired is propartionate
13 the quantity of rice to be
fermented ( Table 200, This mixiure
is then kept in an sifight container
and is kepr in-a dark and warm
place for fermentation. Bur for a
good  quality  jamn  slow
fermentation at low lemperature is
o required condition. The process
of fermentation takes place in the
absencé of oxyzen. and wseally
afier a week of fermentation jueme
i prepared. However, Tor a better
quality of fara the Termentation
period is extended as long as
passible bul not more than a year,
After  the completion  of
fermentution, the famr 5o produced
ié filtered with the hefp of a sieve.
The filtrate is a whitish liguid,
which is abandoned or fed w0 the
animal, Easlier, when they migramd
1o thetr winter settlement in lower
villleys, befare their migration they
prepared jagn material and left
them for fermentation. For six
months of winter, their entire
seftlement zor submerged under
snow, and a5 resolt of the internal
heat genersted due to the exteral
pressure of fce from the wp, the
Jagn fermeniation was slow but
steady. On their retam to the place
igain in summer the people found

their fen ready for drink, and Jamn
prioduced in  this way is
coensidered 0 be the best in
quality.

Similarly, the preparation of Jann
14 same from other cersals like
kenn), whest, faw, ewowa, chinva and
ching. Like rice, firss the seeds of
any of these cereals are boiled in
water uotil they becomse sofl and
edible. Then they are mixed with
Serfor povwder and the rest of the
stages of stoning and fermentation.
and finally yielding of funn is the
same, Jan 15 also prepared from
fruits like apple, banana, pumpkin
and orange. Apples are Tirs) cut
i pieces and then are mixed with
balam powder for fermentation.
The rest of the method is the
same, excopt in case of orange,
where either the juice or the
complete fruit afier pecling is mived
with falam powder and fermented
for yvielding joen. Banana is uzed
withoul removing its outer skin,
The preparation of fann from

pampkin s slightly different, where
small cut is made in a larse sieed
pumpkin in such a way that the e
pieee is again fitted back to js
place. First the seeds and loose
tissues contents of the fruit is
removed iirough the opening. &nd
Bailed noe or other substrate mised
with falam powder as usual is
poured into the empty space of the
fewit, It is then sealed again by
plaving back the et piece in its
place. The process of fermentation
takes place inside as a result of
which along with rice 1he inner
soft tissue of the frun also gets
digested, and thus vields jemi in
dise course of time.

of Indigenous

ices in the light

Backpround

The Himalavan agriculiure is

mostly churacterized a5 predominance

Table 19, Preference of cereals in the preparation of jean

Cereals Muost Bes 11 Less
COMmMon quality. preferred
| Rice {Drvga sativa) %
Ko {Sowaric tralica) .
Wheat | Triticumr aestiuiag) -
Jau (Hordrum vuigars) x
Oowa | Hordeam fimalayans) =
Chawa (Amgrantius sp.) .
Ching { Pesican mvilinceing) | I. -
Table 20, Yield rate of local beverages using rice a5 a subsirate
Beverages tpat Yield Rae
Roe | Bakma | Juggary | Fuuel wood
Jaan Az 4k g - 34 Liters (pamially
feemented) 6-7 Litgrs
{fally feementad)
Darw | SKe | 100gm | 2Ke [0-12Kg | 3% Litess




of rainfed conditions, subsistense
ecomomy, and dependence on natural
regources for viability. In these
circumstances, varied topography,
climate, various locai methods and
technigues have been evolved in the
agriculural practices o meet the area
spectfic or season specific need. These
indigenous practices have been
contineing in the fields through school
of traditions, Documentation of these
practices is imporiant o0 sove
Imtellectual Propeery Right of the
mountain Farmers, and for most of the
practices scientific raionale have nat
becn explard,

Objectives

1. Documentation of  varioos
traditional agricultural practices

2. Scientific analysis of various
agricultural practices and crops

L Documentation of various
landraces of traditional crops and
their role

Resulis and Achivvements

.. In the rainfed cropficlds under
fallow svstem during winter
seson weeds appear throughout
the length of fallow period. In the
beginning of a fallow period weed
densily wis found high (=290 indi.f
m®) bait by the end of the fallow
period the density was reduced oo
{~T9 indy/m”).

2. Inthe initial phase of fallow period
total weed biomass (Fig. 22) was
63.50 aim® that reached to a
minimamof 11.56 gfm” during mid-
January, afier which a slight
increment was observed (14.91 of
m’} due 1o reappearance of
favourahle climate.

3 Ameng the studied parameters,
sl pH had a negative nfluence on
weed species number ir= 1428, P

< 002 as well as total weed
density (r=-0473 P < 0001 of the
fallow cropiields. however, total
weed biomass wag nol inlluenced
by pH. Presence of organic carbon
in the soil influsnced grealy the
weed community parameters, viz.,
species number (r={.385, P < (.05},
density (r m (L5480, P < 0001 ), and
total bionss (r= 0,441, P < 0002),

4 Multiple cropping is o traditional
mechanism o incresse crop
production per unit ares and time.
Finger millei hased muliiple
Cropping is more commen in the
area. Cultivation of finger millet
with leguminous crop soybean or
black sovbean {a local vanety) in
e crop combination was more
commoen in village Matela.

2
LB

1 z 3 4 5
Eampling at. 15 days interval

[ ? -] & n

Fig. 22. Toaal weed bionsass along the length of fallow penod,

Table 21. Efficiency of multiple cropping patterns during Klasif season.

Pattern/Crop Agronomic | Harvest Tndex
Yield (q/ha)

Single Crop Village Matela

Finger millet 0.33-0045 234025

Paddy {1.390.55 034

Miller 067-1.08 ]

Two Crops

Finger millet + Soybean 113175 160,19

Finger rillet + Bluck Soybean 153208 027

Three Crops

Finger millet + Blick Soybean + Lima Bean | 134182 | 024025

Finger millet | 0.95-1.39 | (.30

Three Crops

Finger millet + Black Sovbean + Horse Gram | 433597 (L3640.37

Finger millet+ Black Soybenn 4 Lima Beun | 243-3.47 02




Agronomic vield of soybean
based pattern ranges from 1,13 gf
ha to 1.75 g/ha in the village,
hoewever, agronomic vield and
harvest index were observed
greater 1.53:2.08 g/ha and 0.27,
respectively’ for Iocal variety of
soybezn (black) based multiple
crop association of finger millet
{Table 21),

5. Among the three-crop
combinations in village Katarmal
horse gram with finger milles and
bluck sovbean was [ound more
efficient (agronamic vield between
433 and 597 gho, and harvest
index —0.36) than the lima bean
crop with finger millet and Black
soyhean (2.43-3.47 g/ha and 0.29,
respectively)h. Between the two
villages three crop combinations
wire more productive and efficient
in this villuze than village Matella.

-

Background

Since the advent of modern
ullopathic drugs the waditional healing
practices have been declining all over
the world. The centuries okd knowledge
on the surrounding natural resources
those have been used in preparing
various importunt medicing have also
been declined sharply. Plants have
ilways been one of the major
ingredients in preparing traditional
medicine, The Himalaya is the
storehouse of such medicinal plants
and it is believed that each plant grows
in the Himalayan region has amazing
potential in eradicating the ailments but
there is a need Lo find oul its medicinal
properiies.  Unfortunately, the
knowledge occupied over the years of
cxperiments and experiences has been
declined and thus there is a loss in
knowledge on the use of many
important plant species and technigues
of preparation local drugs,

Tahle 22: Major plant species a< per the use for therapy

5L Spectes Partued | Lol name | No.of
1 | Virex migurdo L, Li % Bezna 28
2 [ Azadiracha indica AL Juss, | Bk LESL | Neem 40
1 | Woodfawdia fruticosa (1) Kure Fi Dihaulu 35
4 | Centella axlatica (L. Urban Li Fr Brahmi 32
3 | Aegle marmefos (L3 Cosr. LiPr Bl 3l
6 | Couvewa reflexa Roxb, Wp Amarbe] 3l
_]'_| Rritea monssperma {Lueskc) Taub: | S4.F Dhak 3
8 | Phvilamher emblica L. | Fr.5d Awala 2
9 | Enphorbia hir L. | Wp ]
nl._ﬂ" Su?mum migram L., Fr. R Bhamboaln 7
1T | Achilles milfefolioeg L. 15 Gandan 25
12 | Acewms corlmmie L. Rh Bhuch 15
17 | Camnabis sefus L Lf iy 25
14 | Glortoss superba L. Bh Karithan ¥
15 | Ricinus commanis L I Arandi 24
16 | Alfium cepa L. Bh Pz 4
17 | Ficus racemas L. Bk, Rt Gaular 23
18 | Flcus bengatensis L. B Bargsd 2z
19 | Argemane ingxicani L. Lr dansdi pric
20 | Flews religiosa L. LT, Fr, Bk Pipal 23
11 | Ziziphines mawriviang Lam, Fr Ber i |
12 | Cvmadon daceelon {1.) Pers. 43 Daab il
13 | Anogeissus farifolic Bedd. Bk Bakla 19
24 | Owalis cormiculao L. Lf Vilmora 19
25 | Shorea robusta Roxh. ex Gaerm. £ | Bk 5 19
26 | Nardoztachys grondifore DC. Re Masi’ 18
27 | Chinrarn servctiem Lo If Tulsi iR
28 | Terminalia chebuly etz Fr Haicla | il
29 | Swertia chiravita (Roxb:ex. Flem) | R Chairyita 16
Karsten,
30 | Zanthoxvium ameaiwe DU, Fr S Timur, Timroo {[:8
31 | Alfim sarivam L, Eh. Lf Lahsin 16
32 | Bawhinia varicgas L. Bk, LF Kaclnar 15
33 | Zinziber officinale Roscoe 1] Adrak i5

Code for plant parts used: Rl- Roow; Li- Leat: Se- Sweny Bk- Bark; Bb- Bult; Fr- Frusi;

R Rhiizome: Wp- Wheie plant: Sd- Seed




Meciives

L

-

3

Docuomentgtion  of  vurious
ngredients and rechnsgues wsed in
the preparation of local drugs by
the traditional Vaddas

Analvzing the causes for the
preference of Vardvas system of
miedication

Documenting the local and
regional variation in the Vaddvas
system of treatment

RE".'I'.'I’IIT.'F ﬂl‘l{-r f]('lll.ln,"'l'{".lﬂe'f|.l'_\'

The preliminary observations have
indicaded that the loss of vaidyss
system of medicere is due o the
decline in number of Vialdvas,
Huwever, there are-a few women

plants, The various indigenos
uses of about 300 plants species
have been documented.

et

Virex wigwnde L., s used 1o cure
the highest number of indigenous
illnesses, followed by Azadivachia
indica AH.L. Tuss., Wonerelferrufizs
feativesa (L.) Kurz, Cenrella
auferrien (L.) Urban and Aegie
wetrrte o (L) Cioar, ( Table 22),

- 3.7.4. Biodiversity characteri-
ﬁﬁm in Munsyari with special

Bu:rr.'kg FEp rm'

A national praject was launched
by Department of Space and
Depurtment of Bintechnology, Gove, of
India on Biodiversity charscierization

maping scale was (250,000 for thiz
activity. In the extended phase sites
v been identified to carry dewailed
studies on finer scale ot 1:S0000) In
total 15 sites in the India have been
identified and due o rch traditional
knowledge and high agrobiodiversity
high altitude areas of Munsyan dist,
Pithoragarh is ane of them.

Obgectives

I.  Exploration of agrobiodiversity,
landraces and natural eosvstems.

Reseley and gohievementy

L The study is just initiated and
maps based on foposheel and
ather information of the arca has
been generated (Figs. 23 & 24),

and men in the villazes who know al landscape level using RS & GIS in 2 Field work and satellite daga
the healing properties of medicinal threc regions of the country. The procurement is in progress,
Landuse/Landcover in the Munsyari Watershed M

s

{Toposhest based 1963)
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Fig. 23. Landuse /Lardoover map of Munsyar walershed




Figg. 24. L anuduse Landoover map of Munsyari watershed.

Backprowmd

Sikkim state in the Indian
Himalayan Region (IHR) has a high
roitd density amongst the Himalayan
states  including metalled  and
unmelilled srretchos. Thess consist of
canegories such as Nutional Highway,
State Highwuy, Major District Roads
and Ciher District Roads, Like other
hilly regions of the country. Sikkim
experiences landslide problems (Fig. 25)
along  warious road alignments
particularly during monscons mainly
irigzered by heavy rainfall conditions.
Crher conducive conditions being the
host terrain itself in lerms of
genlngically fragile rock formation as
well  as steep  physiogrephic
d:l.;'\-l_l:ul,il.‘:nn. This leads to traffic
disruptions oz well as other associated
problems [rom Time to e,

Ohjectives

1. An evaluation of hill slope
instabilities along the rouwd

network: of Sikkim.

7  QObservations on their field
dispositions in the monsoon
SESLSD.

3 Analyse and denive the preferred

alignmenls,
Resuliy and aciievements

1. Hill slope instability assessmcnt
was conducted during monscon
season of the current year (2001)
along the road network of Sikkim
state. This covered 8 road
stretches viz. NH31A (Phenengla
to Melli stretch of 73 km),
Phenengla 141 Pangihing
(GBPIHED Sikkim Unit site; stretch
of 9 km), Indira Bye Pass (Bojogan
i Tadong; stretch of 11 km), JLN
Road (Zero Point 1o Hanumantok;
streteh of 7 km). Mosthem Bye Fass
{2 Mile to Tashi View Point; strelch
of § km), Melli to Jorethang Stare
Highway (35 km). Jorethatng to
Sombaria Highway (3 kmj, and

td

Jorethang to Geyring 5State
Highwiy (41 km).

Thiz assessment along the network
of moads include alignments such
a5 slupes, valleys and ridges,
These cover major poriions of
physiographic, geologic, climatic
and ceologicul vanations of the
region. The findings are included
in the Table 23 which provides an
estimale of average number of
unstuble sites, non-functional
culverts, subsidence sites ele.

It was observed that maximum
number of landslips per km
occurred upstream of the road
along the slopes followed by
valley and the least along the ridge
alignments. Same (rend was
observed in respect of road side
cutting/subsidence sites, But
unstable siopes were found (e be
highest along the slopes followed
ky ridges and least along the
vallevs, Unstable slopes had
average highest angle along the
ridge followed by slopes and least
along the valleys,

Fig. 25: Mile 0 Inrelslide on MH3LA

o



Table 23. Hill slope instabilities along road nerwork of Sikkim ste.

Road Sepment

Averapre number of passing places per km (only in single lane)

Namwral crass-drainage works per
kilomeier was observed to be
highest along the ridges followed
by slope and least along the valley.
Culverts were Tound 1o be highest
aleng the ridge alignments
followed by the slope and valley
alignments respectively. Similar

Along slope

|. N-.lr|1|1u| of ru.'||.| m.lr\;:}'r:d f
2 Length of road surveyed (km) 113
3, Elevation range (m above msl) S
4. Average number of landslips (per km) upstream of road 368
5 Aversge number of road side cutingSubsidence sites (per k) 162
| & Average number of unstable slope (per km) 161
7. Average slope at unstable site (degrees) b
5 Averape number of natural cross dramage works {per km) . 6
9 Average number of culverts {per k) . 838
10 ."'-.'.ur:'.r_l.' number of culverms fnon-funcoonaly {per km) 4T
1. Averuge number of culvenis closed'choked (per km} nal
12, Av. nn. of sites where slope iz unstable below culvert (per km) De7
13, .96

wend was observed in respect of
avesape number of non-fupctional

culverts per km, Bul, ridge

ahgnments had negligible choked
cul verts whenzas, slope alignments
had highest followed by valley
alignments. Average number of
sites where slopes sre unstable

Aligmments

Along ridge | Along valley

3 3

pal iz
1440022060 05K
139 - I.h'. :
32 - 340
LH 3]

& - 45
B33 154
1639 10e
(89 033

] 0
045 (126
3z 214 I

below culverts are highest per
kilometer along <lope follswed by
ridge and wvalley alignments
respectively. In case of single lane
passing places per kilomeler, the
highest could be cbserved along
slope followed by ndge and valley
respoctively.

]



4. MISCELLANEOUS ITEMS

4.1, Membership of Professional
Socielies/Commitiees.

Member, Society of Economic Botany,
Lawrence, K5, 1.5 AL (H.K. Badola)

Member, Namonsl Geographic Sociery,
L'SA, (1.0, Kunivall

Member, Society for Environmental
Communication, New Delhi (J.C.
Boumival)

Member. International Sopciely for
Trogical Ecology (SJCR. Yishvakarma)

Life Member, Society 'of Ethnobotiisis,
Lucknow, UP { PP.1Hyani)

Life Member, Indian Society for
Plamtiion Crops, Kasaragod, Kerala,
(PP hyani)

Member,  Central Himislayin
Eavirenment Association {Kireet
Kumar, P K. samal & H.A. Rikhar)

Indlimn Axsection of Soil amd Water
Conservationists, Dehradun (DK,
Apgrawal)

Indian Socicly af Soil and Weter
Conservation, New Delhi (DK,
Agrawal)

Life Member, Indian Society for
Agricultural Development & Policy,
Lullian { K.5. Rao)

Life Member. Tndian Socicty of Remate
Senzmyg. DehruDun (K5, Rao)

Member. Commonwealth Faresiry
Association {H.K. Maikhuori}

Member, People’s Association Tor. Hill
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Sanrankshan Mei Jant Ki Bhagidari-
VI Janw Vividhata Sanakshan Vibhag,
GBPIHED, Kosi-Katarmal, Almora. pp.

S-13

Dhar, U., 5. Airi, and R.5., Rawal and
5.8, Samant (2002). Miralay Ki Jaiv
Vividhata Sanrakshan Mel Janm Kl
Bhagidari VI, GBPIHED, Kosi-
Katurrnal, Almosa.

Dhyani, PP, {2001). Science and
religion for  the  benefit of
environment and  biodiversity

conservation : A case study (rom [ndian
Central Himalaya. M- Parvacaran 13
(182

Dhyani, P.P. (2001). Apple : A suitable
hosticultural tree crop for plantation in
Budrimath valley. Mima-Parvavaran |3
(3&2

Farooquee, N A, (2002). Jaiv Vividhars
Ka Deshaj Guan. [n U, Dhar, 5. Ain,
R.5. Rawal, and 5.5, Samant (eds, | San
Vividimra Sanronkshan Mel Jania Ki
Bhagidari-¥Iff, Jaiv  Vividhata

“Sunrakshan Vibhag, GBPIHED, Kosi-

Katastml, Almosa. pp. 30-32,

Gairola, 5, A. Bhatt, H.C. Joshi and
5.0 Arya (2002). Jaiv Vividhaeta-
Swsthune Sanrakshan. In U Dhar, S.
Airt, B.5, Rawal, and 5.5 Samant (eds.)
Jarv Vividhara Sanrankshan Mei Jania
Ki Bhagidari-VIII, Jaiv Yividhata
Sanrakshan Vibhag, GEPIHED, Kosi-
Katarmal, Almora. pp. 48-52.

G:hosh, P, (2001). A strategy for
expansion of lecally available wild
edihle fruit trees (o combat malnucrinon
in the Himalaya., Hima-FParvavaran, 13
{ha2h 13-14,

Joshi, G, and M. Joshi (2002}, Juv
Vividhata Sanrakshan- Anuvanshik
Vividhata. In U. Dhar. 5. Airi, R.5.
Rawal, 5.5, Samant teds.) Sarv Vvdhar
Serrankshan Met Jantn Ki Bhaygidari-
Vi, Jaiv Vividhats Sanrakshan Vibhag,
GBPIHEDR, Kosi-Katarmal, Almora. pp.
6567,

Joshi, M. and LD, Bhatt (20023, Padap
Uttak Sambardhan. In U7, Dhar, 5. Airi,
RS Rawal and 5.5 Swnant (eds ) San
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Vividhate Sanrankshan Mel Janta Ki
Bhagidari-VIHl. Jaiv ¥ividhata
Sanrakshan Vibhag, GEPIHED, Eosi-
Katarmal, Almone, pp. 59-64,

Joshi, V. and G.C.5. Negi (2001),
Panern of spring discharge in Dugar
CGad. ENVIS Bulletin, JNU, Mew Delthi.

Kumar, Kishor, B.P. Ol, B. M. Joshi &
5.8, Samant, (2001}, The faunal
diversity of Nanda Devi Biosphere
Heserve in west Himalaya, Himalavan
Biosphere  Reserves  (Biannwual
Bullerin) 3 (1&2): 18-57,

Kundu, 5. and Krishna AP (2000). 4
report on 1ecent landshide calumity in
Geyzing town in Sikkim, HIMA-
PARYAVARAN Newsletter, GBPIHED,
Almors. volume 12(2), pp 10:13

Kunival, J.C. (2001} Solid Waste
Management in trekking/expadition
argas: - A case of Pindari valley in
MNanda Devi Biosphere Reserve, Central
Himaloyy, India. I5WA TIMES, 2: 18-22
{Drenmark),

Mahar, G- and U, Dhar (3002}, Variman
Paripekshy Mei Jaiv Vividhata, In U,
Dhar, 5. Ami. R.S5. Rawal, and 5.5,
Bamanr  (eds.) Jarv  Vividhata
Sanranishan Mer Janre K Bhagidari-
Vi, Jaiv Mividhata Sanrakshan Vibbag,
GBPIHED, Kesi-Katannal, Almora. pp.
2347,

Muikhuori, B.K., and E.S. Rao (2000)
Rehabilitation of degraded land: Land
use and land cover change impacts and
strategies in the Indian Himalayan
mountains, fnternational Human
Dinrenzions an Global Enviromnental
Chumge {IHDP) Update, Bonn, Germany
I: 18,

Maikhuri, R.K., K.5. Rao and 5.
Nautiyal (2002}, Banjar Bhumi ki
Upajoun Kshamia mein Sudhar, G5,
Panit Instimute of Himalavan Environmeni
and Development, Almors, pp. 26,

Maikhuri, R.K., K.5. Rao and 5.
Mautival {20021 Vishva Dharohar Sthal

(Worid Heritage Site) MNanda Devi Jaiv
Mandal Aarkshit Kshetra. G.B. Pant
Institute of Himalavan Enviconment and
Development, Almora, pp. 23,

Majhkhola, 8. and A, Bisht (2002). Taiv
Wivicihata Hras-Rarak Evan Prabhav. In
LI, Dhar. 8. Adri, R.5. Rawal, and 5.5.
Samanmt  feds.) Jaiv  Vividhata
Sanrankshan Mei Janta Ki Bhagidari-
VT Jaiv Vividhata Saneakahan Vibhag,
GBPIHED, Kosi-Katsrmal. Almora. pp.
342

Miral, M.5, (2001} Glacier reseurch
Expedition Caunrukh o Badeinath via.
Kilindikhal. Pass, ENVIS Bufferin =
Himaigvan Ecology and Development
001y 7376

Mandy, S.N. and Ran, K.5. 2001, Census
20411 Population dynumics of Indian
Himalzya. ENVIE Bulletin - Himalavan
Ecology and Developrens, 9 (23 1-6,

Nauntiyal, 5., K.S. Rao, R.E. Maikhuri,
M. Nautival and K.5. Negi (2041,
Atihasik Manda Rajja Yiura - Sanskrun
evam Frakni ka Parasprik Sambandh:
Wigal gvam Martman Swarup. ENVIS
Bulletin 92 75491,

Mantival, 5., Rano, K5, Maikhuri, R.K.
00, [Unaranchal Pradesh Ke Garlywal
Himalays Main Bhi Hot Hi fhum Ki Tarj
Par Kheai}, Hima-Pervavaran, 12 (3
| =16, Cin Mimsdi),

Pandey, B. and 5. Airi (2002}, Jajv
Wividhaa- Bhairsthane Sanrakshan. In
U. Ddhar, 8. Airi, R.5. Bawal, and 5.5,
Samant  {eds.) Jaiv  Vividhare
Sanrankshan Mei Janta Ki Bhagidari-
VITL Jaiv Vividhats Sanrakshan Vibhag,
GEFIHEL, Kosi-Katarmal, Almora. pp.
53-58.

Purohit, VLK., 5. K. Nandi, L.M.S, Paini,
H.C. Rikhari and A. Kumar, {2000,
Successful air layering in Querewy
glawca Thanh, Hima-Parvavaran 1202)
B0

Rao, K.5 and Nandy, 8N, (2081},
Landuse pattern and populstion

pressure in Uttaranchal. ENVIS Ballerin
= Himalavan  Ecology and
Develogmment, % (1) 17-23,

Samant, 5.5, (20021, Bhikiasain Tehst
Kl Jaiv Vividhata: Ek Avlokan. [n 10,
Dhar, 5. Amn. B.5. Rawal, and 5.5.
Samant {cd..‘-._l- Jalv Vividhote
Sanrankshan Mei Jana K7 Bhagidari-
VI, Jaiv Vividiata Sanrakshan Vibhag,
GBPIHED, Kosi-Katarmal, Almora. il
14-25,

Samani, 5.5., B.P. Oli and BAL Joshi
(20 ). Hisedavas Siosphere Reserves
{ Branmual Butlerin) Vol, 3 {1 & 2.
GBPIHED, Kuosi- Katarmal, Almora,

Samant, 5.5., H.C. Joshi. $. Pant and
S Arya (2001, Dhversity, nativity and
endemmsm of vascolar planis in Valley of
Flowers National Park, Himalavear
Bigsphere  Rewerves  (Biamnpal
Bultesing 3 (143): 1-17,

Singh, AL JN. Gaotam and BC. Prasad
(2001 ), Himalavan information system:
A proposed model: TASLIC Builerin
4620 LI1-115.

4.5. Symposial conferences/
training courses/ workshops
orgunized by the Institute

“Field training on “Application of
SWEET" at Gaijol, Almora an 33+
March, 2001 [Convener: Kineel Kumar)

NESAP-SWO Urear Pradesh
Consultation Meeting GRPTHED-Heaxd
Cruanters, June &, 2001 (Convener: T
Dihar)y

Medicinal Plants related Workshop
{dari-Bati sonbandli barvashaia) Tor
villagers at village Shar-Kullu, H.P.,
under The Department of
Bimtechnology, New Delhi sponsored
propect. 1 June 2001 {Convener: H.E.
Badaliz)

Orientation Workshop for Summer
Stedents from Consdian Universities,
June 21-22, 2001 at GBPIHED, Kosi-
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Katarmal, Almors. (Convener: PE.
Sarnal}

Contour Hedzerow Farming System
Technology at Bhin (Rudreprayag) on
27-28 June 2001 (Convener: B K.
Muikhuri)

Organized Meetng with the Director,
Manda Devi Biosphere Reserve, Forest
Officers and other staff of the Forest
Depariment on July 23, 2001 at
Ciopeshwar (Convener: 5.5. Samant)

DST's Bio-Geo dala base for
sustaimable development of Litaranchil
4.6 September 2000 (Convener: K.5.
Rl

PARDYP On-site Training Programme
on Pisciculiure, Apiculwre and Farm
Based Livelihood in Unaranchal, Bosa
Ceon. Pithoragarh, September 24-24,
2001, (Convener: B, P Kothyan).

Millage level workshop on landslide
control and stabilisation on wpland
farms, Ocrober 13, 2001 at Upper
Komrang village, Mamiay watershed,
South Sikkmm ( Convener: AP, Krishna)

Truining Programme on “Environmental
Econormies for Practicing Scientisls and
Ecologists” GBPIHED-Head Quaniers.
Ceober 16-20, 2001 (Convener: L. Dhar)

PARDYP On-site Training Programme
on Community Forestry, Nursery
Development. Farm Based Techniques
and Matoral Resources Managemeni
und Conservation, Lawhanj, Bageshwar,
Ungranchal, November 10-13, 20411,
(Convener : B. P Kothyan),

Dne-Day Trainimg Workshop on
Cultivation of Medicmal Planis (far-
truti ke krighilieran se sembandhit) @
village Silha-Kullu, H.P: under the
Department of Biotechnology. New
Delhi sponsored project. 26 Novemnber
2001 (Convencr; H.E. Badala)

NESAP- TWG Wild Plant Diversity
Conzullution Meeting RS, Dehradun,
Movember 26, 2001{Convener: L. Dihar}

Creating awareness for conservation of
plant genetic resources and Farmer- 1o
- Farmer technology transfer al
Baragaon village on 30th November,
2000 (Converer : K8, Rac),

Workshop on  the Creation of
Awareness Among the Prospeciive
Pls/Groups/NGOs erc, of the J&K
Region for Execution of Location-
Specific Action-Oriented R&D
Activities Under the IERP of GEPIHED
: Project Presentation com Evaluagion,
Jammu University, Jammu, J&K,
December 28-29, 2001, {Convener: PP,
Dihvvani and T4, Hamal).

MBEAP- TWG Wild Plant Diversity
Consultation  Meeting, leswajes
Universiey. Gwalior, M.P. Janoary 14,

2002 (Coarvener: L Dhar)

Workshop on Creation of Awareness
Among the Prospective PlsiGroups/
MGOs e1e. of the Nosth East Region for
Exgcution of Location-Specific Actiod-
Orciented R&D Activities under the
[ERF of GBPIHED : Project Presentation
cum Evaluation, Arunachal University,
Itanagar. Arunschal Pradesh. January
21-22, MN2. (Coavener ; PF Dhyam and
R.5. Yadava),

Tralning Workshop VI “People’s
Participation in Himalavan Biodiversity
Conservation”, GIC Syalde. February 2-
3. 2002 i Convener: L. Dhary

Creating awareness for conservabion of
plant genetic resourges and Farmer- to
- Farmer technology transfer ar
Phaparsali villaze on X6th February 2002
(Convenar - K5 Rao).

S¢ienée motivation and awareness
contact programime for talented high
school students of Sikkim (Febroary 26
to March 2. 2002), Gangiok (Convener:
AP Koshnw)

Tenth INHI Cn-site Training Programme
on  Nursery Development. Tree
Flantation Techniques and Natorsd
Resource Conservation and
Management, Anandpuri, Jageshwar,

Uttaranchal, March 7-9, 2002.

(Convener: B, P Kothyari ).

Eleventh meeting of the project
evaluation committes (PEC) for
integrated ecodevelopmenl researche
programme (FERF) in the Himalavan
region, New Delhi, March 17, 2002,
(Convener : PP. Dhyuni).

International Workshop an
“Endangered Medicing! Planr Species
in Himgchal Pradesh” organized by
GBPIHED at Himachal Unit, Maohal-
Kullu, H.P.; sponsored by World
Resoyrce Foundation, GBPIHED Kosi-
Almara, Rothamsted Internanional
(TACR) UK and CASA, Mew Delhi. 18-
19 March 2002 (Convener: H K Badola)

Workshop on  Awarcness  and
Imponance of [ndigenous Knowledzge
Svstems in the comtexi of Indian
Himalaya, Joshimath, Garhwal,
Untaranchal, March 24'%, 2002
{Comvener: N.A. Faroogues)

4.5.1. Participation in Symposia/
conferences/ training courses/
workshops

Second-First Year Planning Meeging of
Collaboruting Institutions for “People
Cemered Land Use Development in the
Shifiing Agriculture Affected Buffer
Zone of Namdapha National Park™
organized by the Mac-Arthar- UNESCO
Project during G- 8" April, 2000 ar
Itanugar {B.C. Sundrival),

Participated in the “[Ind Uttaranchal
Medicinal Plants Grower's Workshop™
hedid ar Timite, Gangolite from 7-8 Aprl.
21, organized by Shii Han Prasad
{Farmer), Gangolihat (5.5, Samant)

Participated in National workshop of
XNATP (Plant Bindiversity ) programme a1
MNEPGE. New Delhi on 19-20th April
2001, (K5, Ranag

[UCHN-RSUP Himal Planning Workshop
for Biodiversity Conservation in Indian
Himalava India International Centre.
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New Dwelhi, 25-26 April, 2001 (R.5
Rawal)

National Workshop on Environmental
Education. May 18-20, 2001,
Umierakhand Seva Nidhi {Sponsared by
Department of Education, Min, of
Human Resource Development, Govi. of
Irsdia). (PR, Samal}

National Workshop on Development
and Mitigntion Plans for Transhumance
and Trabal Groups of Stwaliks, May 21,
2001, Chandigarh {Sponsored by [WDP
hills, Punjab and Haryana}. (DK,
Agrawsal, BK. Samal, N.A. Faroogues
and %. Sharma)

Participated in a Woskshop on Recent
Earthgquake in Chamoli and Bhuj
orgznized by aiversity of Roorkee m
Roorkee on 24-26 May 2000 §'V. Joshi).

Trauming cum Workshop for GEF
stabilization project FRL. Dehrodun.
May 31-Tune 2. 2001 {11, Dhar)

Mesting on Marginal Farms’, arganized
by Mountain Farming Division,
ICIMOD during May 25-27, 2001 at
Kathmandu, Nepal (R.C. Sundrival,
Manju Sundrival, Uma Shankar),

Panicipated in Secomd SERC School on
Cloud Physics and Aimospheric
Eleciricity — Frontier organized by
Indian  Institute of Tropical
Meteoralogy ol Punge on 5 June — 7 July
00T 1V Joshi).

Mational Session of LEAD ar Leh on
“Learnings from Laddakh”. from June 25
—July 7. 2001 (Kireat Kumiar)

Participated in the Workshop on
Medicinal Plants of Uttaranchal at
Bageshwar on June 26, 2001, organized
by Forests Minister, Uttaranchal
Government, Utlaranchal, (5.5, Samant)

A waming was orgunised on Contour
Hedgerow Farming Syateny Technology
with the help of Garhwal Unit of
GBPIHED at Banswara, Dhistrict
Rudrapravag in Uttaranchal during 27-

28 June 2001 (K.5. Reo. R.K. Maukhuri,
GLC5, Negi and B.C. Sundriyal),

International conference on Tropical
Ecosystems: Structure. diversity and
human welfare. Meeting hosted by
Ashoka Trust for Research in Ecology
and Envircmumem (ATREE). sponsorcd
by Aszsociation for Tropical Biology
(ATB}), during July 15-13. 2001 an
Banglore {R.C. Sundrdyal)

Comprehensive Siwalik watgrshed
development strategy™ in the Maronal
Workshop on Watershed Management
Strategics in Uttaranchal, Julv 20-21,
201, ICFRE, Dehradun (Sponsored hy
Watershed Management Directorate;
Directorae of Agriculture; and Rural
Development Departmnet, Uttaranchal).
(DK Agrawal and P K. Samal)

Participated and presentation in Initial
Meeting on Scoping Workshop on
Global Change Impact Assessment (s
Hima]u:.l&n Regions organized by
Institute for Development and
Innovation, Kathmandu, Nepal. 11-22
Julby 2001 (E3.C.5. Negi

Natiomil Workshop on WARASA-Jan-
Sahavogin (Watershed Areas Rainfed
Agnculture Systems Approsch), July 22,
2001 @ ICFRE. Dehradun (Sponsored by
Min. of Agriculiure, Govi. of India).
(DK, Agrawal and PE. Samal)

A State Biodiversity Stratepy and
Action Plan working groep meeting,
orgitused by SFRI on 23 Juby 2008 a1
Itanzgar (R.C. Sundriyal),

Participated in a Symposium on Plant
Genetic Resources Managsement:
Advances and Challenges organized by
Nattonal Bureax of Plani Genetic
Resaurces al Pusa Campus, New Delhi
on I-4 August 2001 (R.K Maikhai)

First State level workshop on “Sue
Biodiversity Strutepy and Action Plan.
Organized by State Forest Research
Institute (SFRI) on 3% Aupuse 2001 ot
Banguet Jubilee Hall. hanagar
(presented o paper) (R.C. Sundrival and

Manju Sundrivaly,

Fifth Working Group Meeting of the
State Biodiversity Strateoy end Action
Plan, organized by SFRI on 16th
August 2001 a1 lanagar (R.C,
Sundrival),

Twoeday traiming course on Contour-
Hedgerow-farming-svsrem and other
allied lechmologies to the 15 farmers of
Future Generations, an NGO, and locil
farmers during Aogust 17-18, 2000 at
Multidisciplinary Traming Centre at
Doimukh, ltanagar (R.C. Sundrival),

Attended Medicinal plants raining
programme at NBRI. Lucknow (Org.
UNESCO-IDRC), Septamber 2-13. 2001
with focus on bicresources. processing
and lisigation aspects of the medicinel
plants (LK. Fai).

Depariment  of  Biotechnology
sponsored  fraining  program on
microprepagation of disease free
plunting material: & basic course for
growers, Organized by Institute of
Himalayan Bioresource Technology
(IHBT) Palampur. September 2 to 15,
20000 {0 P Kuniwal}

Pariicipated in the Regional Training
Programme on Biodiversity Systematics:
Evzluation and Manitoring with
emphasis on  Medicinal Flans,
sponsored by DNESCO, New Delhi and
Co-spensored by IDRC. New Delhi and
Organized by NBRI Lycknow [rom
Sepeember 3-13, 2001 (5.5 Samant),

DET s Workshop on Bio-geo Database
for the Generation of Sustainable
Drevelopment Plan for Utarsnchal, Kose
- Katarmal {Almora), Uttaranchal,
Sepiember 4-6, 2001, (PP Dhyani, DK,
Agrawal, RK. Maikhor, PE Samad, N.A
Farooquee and G.C. 5. Megi).

Partivipated in a UNDP-GEF workshop
regarding formuolation of a prigect
propesal on Carben Sequestration and
Biodiversity Conservalion on
Uttarunchal Hill by Holistic [nitiatives in
Village Agroccosvstems at FRI,
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Dehradun. September 6, 2001 (5.0,
Tashiy,

Training course “Regional Ecosystem
Monioring Technology" sponsored by
JHCA and Organized by APN Canire,
Tapan. September (7 (o December Lo,
2001 {R.3. Rawal)

Attended a2 meeting related 1o
Germplasm collection of High Altitude
Medicinal Plams in the alpine field
station of HAPPRC ar Tungnath.
September 23, 2001 (5.C. Joshi),

Anended “Workshop on watershed
management” {October 2, 2001 ar
Cruwahari organized by American Cener,
Kolkata (AP Krishna and R.C.
Sundrivaly,

Purticipated and preseniation in
Scoping Workshop on Global Change
Impact Assessment Far Himalayan
mountain  Regions organized by
Institute  for Development and
Innovation, Kuthmandu, Nepal. 2-5
October 2001 (Kireet Kumar and G.C.5.
Negi),

Auended and presenizad poster in “200]
Open meeting on human dimensions
and global envirenmental change”
{October 6-8, 20010, Rio de Janein,
Brazil (5.C. Rai).

Short tenm raining course on Disaster
mansgement al NERIST during 4-%
October (prosented o paper on Oclaber
9, 2001, “Man made disaster and land
rehabiiitation”), Orzantsed by Faculty of
Natural Disaster Management Centre.
NERIST, Midjuli. lanagar (R.C, Sundnyal
wnd Manju Sundrival).

Gixth Meeting of SBSAP (Siate
Biodiversity Strategy and Action Plan)
working group, organized by SFRI on
10 October 2001 a1 ltanagar (R.C,
Sundrival and Manju Sundriyul)

Short term iraining course on GPS for
erustal deformation studies. nrganised
by Wadia Institute of Himalayan
Geology. Avunachal Centre during 11-20

Uctober 2001, Attended Tnasgural {on
11* Ocwobery and Vigedictony {on 20
October) functions (T.C. Upreti, MLK,
Tiwari, Manju Sondrival and R.C.
Sundrival).

Paricipated ot a "State level Childeen
Science Congress™ held a1 Gove. Sr.
Secondary Sehool, Kully crganised by
State Council for Science, Technology
and Environment, H.F.. Shimla, in
cillaboration with the Department of
Education, H.F, S.CER.T. and Natioaal
Council of Science & Technology
Communication (NCSTC, Network,
Department of Science & Technology,
GovL of India, November 11-24, 2001
(1.C. Kunival and 5.C.R Vishvakarma},

Workshop on “Himalayan ecology:
Main issues and Concerns”. organized
by TERI (The Energy and Resource
[nstiture) & Delli on Movember 79, 2007
{R.C. Sundriyal),

Parti¢ipated in & 6™ Mational Seminar in
Orchid Diversity in India: Science &
Commerce and Chchid show at THRET,
Palampur October 11 = 13, 2001 (A,
Kaumar)

Training Programme on “Environmenal
Economics for Practicing Scientists and
Ecologists” GBPIHED-Head Quarters,
Ogtober  16-20, 2001 (U, Dhar,
PRDhyvani, K. Agraveal, 5.5 Samant,
PK. Samal, NA. Farvoquee, G.C S, Negi
and Urma Shankar)

Participated in an UNDP-GEF workshop
regarding formulation of a praject
proposal on Carbon Sequestration wnd
Biodiversity  Conservation  on
Utiaranchal Hill by holistic initiatives in
village agrogcosvstems in  the
depattenent of Foresiry, HNB Garhwal
University, Srinagar, October 17-18,
2001 (R K. Maikhur and 5.0 Joshit,

Purticipated in & UNDP-GEF sponsored
workshop on “Carbon Sequestranion
and Biodiversity Conservation using
imegrated approaches o develop an
aptimal village agro-ecosystem in
Uttaranchal * held at GBPIHED, Kosi-

Katarmal, 7 & & Movenber 2001 (5.5,
Napdi, UK. Agrawal, 5.C Joshi, G.C.5.
Megi, N.A. Fargoguee, Subrat Sharmal.

Traming Couwrse on DMA besed mirker
techilogmes and its application in Plam
Biclogy held at Taa  Enerzy
Researchlnstitute, Mew  Delhi.
MNovember 20-300 2000 (5.K. Mandi).

Participited in a UNDP workshop on
Imibiw’s snitial National Communication
to  United MNations Framework
Convention on Climate Change
FUNFCCC) at India Habitat Contre, New
Delhi. Movember 22-23, 2001 (5.0,
Joshi),

Participated in a Project Monitoning
workshop organized by the Depi of
Bioterhnology (DBT) 2t New Delhi on
6 December 20010 (R_K. Maikhai),

Participated in & DST coordinated
prograniine on Bio-Geo Dia Base for
the Generslton  of  Sustainable
Development Plan for Uttaranchal ac
Dehra Dun on 849 Jameary 2002 (R
Markhurs & G.C.5, Negi),

Participated in Regional Workshep on
Water-Induced Disasters in the Hindu
Kush Himalayan Region organized by
ICIMOD and UNDP at Kathmandu,
Mepal on 10-14 December 2001 (V.
Joshi )

Artended “Waorkshop on Montres
Frotocol” (December 14, 2000)
organized by Department of Forest,
Environment and Wildlife, Gove of
Sikkim in coordination with Ogzone Cellf
PMU, MOE&F, Gol and UNEP, Gangiok
(AP Krishna),

“Resource conservation as i tool for
economic development in Uttaranchal —
problems and prospects”™ in the
Workshop on Conservation Oriented
Development Policies for the newly
carved States of Chhatisgarh,
Tharkhand and Uttarunchal, December
[4-15. 2001, India International Centre,
New Delhi (Sponsored by Society for
Promotion of Wasitland Development,
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Mew Delhi and World Bank). (P.K.
Samal}

Attended  in the international
conference  on Biolopy  and
Biotechnology of Thermophilic
microbes at University of Delhi, Soath
Campus, New Delhi, Decemnber 3-7, 2001
{ Bhuvesh Kumar},

Organized & Consultation workshop on
“International Yeur of Mountains 20027
mn the collaboration of The Mountain
Institute, on [5* December 2001 at
Ttanagar {R.C. Sundriyal).

[ntermational Congress of Chemisty
and Environment, ICCE-20¥11. Indore,
L6-18% De. 2001 { Prashant Mukherjes)

Attended Training Programme on
“Climate: ‘change: vulnerability
assessment and adaptation strategies”
(December 17-19. 2001). Jadavpur
University, Kolkata (5.C. Rai & 5.C Rail.

A one day raining come exposure ip
was orzanised for the participants of
“Integraed watershed development and
management’” on 22 December 20011 at
Midphu demensiration site. A total of
2y participants attended the meelang
{R.C. Sundrival).

Imternational Confercnee on Advances
in Civil Enginegring, IIT Kharagpur, 3-
5% Jan, 202 (Prasham Mukhesjee)

Anended “Siakeholders warkshop for
capacity building for the sustainable
development of Dageeling Himalayan
Ruaibway™ (Janvary I4-18, 20023,
Darjeeling organized by Mimstsy of
Railways. Gove. of India (A.F. Krishna
and K.K. Singhj,

ICIMOD: PARDYP country coordinator
workshop/Meet, Kathmandu, Nepal,
January [4-18, 7002, (B. P. Kothyari).

Attended “South Asia regional
conference on ecotourism 2002"
(Januwary 21-23; 2002), Gangtok

organized by Ecolourism and
conservation society of Sikkim
(Mohinder Pal and A F. Krichnal.

Altended The Indian Social Science
Congress and Seminar on The Emerging
Challenges of Globalization and Food
Security in the Twenty First Century.
University of Kerala.
Tiruvananthapuram Trom Fanwary 28,
2002 1o February |, 2002 (M.A.
Faroogquee)

Traimng o “Non Conventional Energy
Resources with Emphasis on Small
Hydro Power Projects” by National
Water Academy Pune, Jan 29-Feb 4,
2002 (Prashant Mukherjee)

Participmted o the Traning Workshop
VIII on “People's Participation in
Himalayan Biodiversity Con servation”,
GIC Syalde, corganized by GEPIHED.
Kosi-Katarmal fram Febrwry 2.3, 2002
(U Dhar, K.5 Rao, 5.5. Samant. B.5.
Rawal, 5. Air. LD. Bhat, Bhawns
Pandey, 5. Majhkhola, AK. Bishi,
Meena Joshi, C.P. Kala, Gitika Joshi,
Mitali Joshi, A. K. Bhamn, 8. Gairola and
5. Fant)

Participated in one day Training
Programme on Medicinal Plant
Cultivation and Conservation organized
by GBPTHED at Almara on 26 Febmary
2002 (R Maikheri),

“Marional Science Day Celebration
20627, organized by Arunachal Pradesh
State Couneil For Seience & Technology,
ltanagar. February, 28tk 2002 (T.C.
Upreti}.

Regional zession of LEAD on “GIS
application in Environmental
Manggement’” at Okinawa; Japan. Feb
8- March 7, 2001 {Kireet Kumar)

National workshop on NATP-CGP
Projects, arganised by ICAR-NATP
Project Implementation Unit during
March 1-2, 2002 at CCS Haryana
Agriculture University. Hissar (R.C

Sumdrival),

Pamicipated in zonal review workshop at
WBPGR Regionul Station Bhowali on 5-
fth March 2002. K.5. Rao)

Attended “Woarkshop on remote
sensing and GIS for sustainable
development and management in the
Himalayas and adjoining arcas™ (March
B0, 2002) vrganized by the [ndian
Society of Remote Sensing (TSRS)
Kolkars Chaprer at Noril Bengal
University; made presenlalion
“Assessment of statistical landslide
hazard along selected wrate highways in
West Sikkaim: a remate Sensing and GIS
bosed approwch (Sanpb Kunda)

Teaining Programme on Management of
Eesearch, sponsored by Minisiry of
Enviromment & Forests, Mew Delhi and
organized by Administrative Siafl
Coltege of India, Hyderabad from 11 to
13 March, 2002 (5.5, Samant)

Participated in a Workshop on
Conservation, Multiplication and
Cultivation of Medicinal Planis in
Uttaranchal organized by JTari-Buti Sodh
Evam Vikas Sansthan, Gopeshwar ar
Dehradun on 18 March 2002 (RK.
Muikhuri).

International Waorkshop on
“Endangered Medicinal Plant Species
in Himachal Pradesh” organised by
GBPIHED m Himachal Unit, Maohal-
Kullu, H.F.; sponsored by Warld
Resource Foundation. GEPIHED Kosi-
Almaorg, Rothamsted International
(IACR) UK and CASA, New Delhi. 13-
19 Marcls 2002 (L. Dhar, M.A. Farmoguee,
LC. Rauniyal and S.C.R. Vishvakarma)

Participated in Natienal review
workshop of NATP programme ag
MBPGE. New Dethion 20th March 2002,
K.5. Rao)

Imparted training on Farmers on
Wasteland Development at Nana-Kosi
Watershed, 23 March 2002 (G.C5. Negi),
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4.5.2. Meetings

Panicipated in the “1lnd Utaranehal
Medicinal Plants Grower's Workshop™
hield at Timea, Gangolibar from 7-8 April,
200 . creanized by Shei Hari Prasad
(Farmer), Gangolihat (5.5, Samant)

Meeting of High Level Commities To
Assess the Magnitude of Past Floods
and Landslides in Alaknanda Basin
organized by Ministry of Agricultues
(ot of Indza), at [IPA, New Delhi on
20 Apral 20001 1. Foshi)

[JER-REUP Himal Planning Workshop
for Biodiversity Conservation in Indian
Himilaya India International Centre,
Mew Delhi. 25-26 April, 2001 (R.5
Fawal)

Meeting on *Marginal Farms, orginised
by the Mountain Farming Division,
[CIMOD, during May 2527, 20601 at
Eathmandu, Mepal {Manju Sundriyal).

Participated a Meeting of Director
GBPIHED with Scientist of Space
Applications Centre, Ahmedabad on
Alaknanda Valicy Project and Future
Collaboration on 30 May 2001 [V,
Joshi).

Training cum Workshop for GEF
stabilization project FRI, Dehradun,
May 31-June 2, 2001 (U, Dhar)

Participated in the “11rd Uttaranchal
Medicinal Plants Growers Workshop™
from June 22-23, 2000 held at Bharari,
Bageshwar, organized by Shri Kishun
Singh Danu (Farmer), Bharm (5.5,
Samnt)

Participated in Review meeting of DST
at FRDC, Dehra dun on 30th July 2001,
(K5 Rac)

Meeting with tha afficials of HITESHI
{NGO) and farmers on farm based
technigues and community based
natural resource management and
conservalien, August 1, 2001, (5. 5,
Bisht. A. K. Mishra).

Participated in Global Environment
Facility Meeting on Carbon
Sequestration  and  Biodiversily
Conservalion in Uttaranchal Hills
organized by Forest Research Instinse,
Dehradun on 6 August 2001 (V. Joshi),

Interaction Meeting on the Departnwent
of Biotechnology funded Programmes
a1 Uttaranchal held ar Hotel Aketa,
Dehradun, August E0, 2001 (L.MS,
Balni, S.K. MNandi, 1.5, Rawat).

Participated in PAMC Meeting of
Mission Mode Project on Environment
Impuect of Recession of Himalayan
Glaciers — A Case Study of Dokrizni
Bamak arganized by Wadia Institute of
Himalayan Geobogy, Dehradun on 20-21
August 200 V. Joshi).

Presentitions were made at PMC
Glaciology meeting on Aug 20-21, 2001
at WIHG, Deheadun (Kireet Kamar)

Meeting on Conservalion of Plam
Genetic Resource orzanized by NBPGR.
Mew Delhi at Garbwal Unit of GEPIHED,
Srinagar Garhwal on 25 Augest 2001
(RK. Maikhori, G.C.8. Negi & V. Joshi),

Meeting on I'WDF Scheme, District
Panchavat, Easi Sikkim with Forest
Department’s Social Forestry wing
(September 6, 2011}, Gangiok (AR
Krishnal.

Fonmal growp meeting of NATF
eooperators of central Himalayan region
(Zone V), Kosi - Katarmal — {Almoraj.
Uttaranchal, Sepiember 14, 2000, (PF
Dihyanih

Farmers gronp meeting at Moledhar,
Bageshwar, Utaranchal, Seplember 19
2001, {B. P. Kathyari, 5. 5. Bisht, B. &
Bisht and A. K. Mishea),

Attended PEC meeting of DST of
landslides on Sep 21, 2000 (Kircet
Boumary

Mecting Relamed o Germplasm
Collection of High Altitnde Medicinal
Plants in the Alpine Field Station of

2SS

HAPPRC m Tungnath, September I3,
2001 (RE. Maikhuri & 5., Joshi).

Interaction Meeting on the Depanment
of Bistechnology supported praject on
Bioprospecting of Biological Wealth
using Biotechnological tools {for Phase
1) held at National Chemical
Laheratory. Pune, October 3-4, Z001
(5. K. Nandi),

Executive Commitiee Mesting of the
State Council of Science and
Technology for Sikkim (October 12
2001}, Department of Science and
Technology, Government of Sikkim (A.F.
Krishna).

Participated in Global Environment
Facility Meeting on  Carbon
Sequestration  and  Biodiversity
Conservation in Uttaranchal Hilis
arganized by HNB Garhwal Universily,
Srinagar on 17-18 October 2001 (V.
Joshil

Parliamentary Standing Committes on
Seience and Technology, Environment
and Forests on visil to Sikkim Unit,
Pangthang complex (October 20, 2000)
and meeting (Director and all the Sikkim
Unit s1aif).

Participated in Society Meeting of our
Institute in Ministry of Environment
and Forests, Mew Delhi on & December
HHH (V. Joshih

Second Meeting of the State Council of
Sejence and Technology for Sikkim
{Movember 27, 2001}, Department of
Science and Technolegy, Governmenl
of Sikkim (AP, Krishna).

Second State Level Mezting of the
Mational Biodiversity Strategy and
Action Plan {NBSAP) Process in Sikkim
(December 7, 2001), Department of
Forest, Envirconment and Wildlife, Gove
ol Sikkim, Gangrok (AP, Krishna),

Meeting of Almora District ‘Watershed
Advisory Board on Jan 25, 2002 (Kireet
Kumzr)
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Programme Steering Committes Meating
on Bicprospecting and Maolecular
Tuxonomy for presentation of project at
the Department of Bidtechnelogy, New
Drelhi, Febuary 4-5. 2002 {3 K. Nandi).

Smate level advisory comminee meeting,
WWF-Indiz, Sikkim Center (February 25,
2002}, Gangtok (AP Krishna),

4.5.3. Delivered Lectures as
Resource Person

Delivered lecture on “Diversity,
distribution and conservation of
orchids of Eumaun Himalaya™ in the
“Second Mesting of the Indian Sub-
continent Regional Orchid Specialist
Group (ISROSG) organized by Wildlife
Institute of India, Dehradun from 17-19
April. 2001 (5.5, Sanint)

Participated in Task force meeting on
Bio-Gen dain base on Himalava and
Ecological modelling at DST, New Delhi
on L8th April, 204, (K5, Rao)

Delivered leciure on “Medicinal Plants
on Indizn Himalayan Region. Gaps anid
priorities™ [UCN-Himal Planning
Waorkshop, [IC. New Delhi, April 25,
2001 (RS, Rawal)

Contact Programme - 2001, for Talented
Students ef District Almore, Uttaranchal
21-27 Ccraber 2000, (D. 5 Rawat)

As resource persen in the Students
Seminar on Harit Sankalp I, organised
by WWF-ICEF 1through H.P
coodinator, Shimla, 20 November 2001,
(H.K. Badola, J.C. Kunival, 5.C.R.
Wishvakarma)

Attended “Ganglok 2001 workshop™
(December 5, 200107 and delivered the
invited theme lecture on “Environment”,
organised by Forum of Archilects,
Sikkim (AP Krishna).

Workshop 1o discuss the mle of TERI
of Improvemem of Agricultural,
Horticultural and owver all Rural
Development {December 11, 2001)
organised by Department of

Horticutiure, Gove, of Sikkim and
delivered lecture (K.K. Singh),

Presented invited lecmures om Prospects
of Tea Cultivation in Uttaranchal during
Workshop on Research Prioritization for
Dhversification of Agriculiere and Rural
Industries held at G.B. Pant University
of Agriculiure & Technology,
Pantnagar. April 26, 2001 {L.AM.S. Palni
& 5. K. Mandik

Participated the Thirteenth Zonal
Research cum Extension Advisory
Comminee (ZREAC) Meeting Mid Hills
Subhumid Zone-11 of Himachal Pradesh.
CSKKV, Regional Research Starion
Bajaura, District Kulla (H.P), June 1-2.
2000 (1.C. Kuniyal and 3.C.R
Vishvakarma).

Delivered lectures on Environmenta)
Impact Analysis to forest officials
{CCFs, CFs, DFOs, cic.) on August 07,
2001 m Forest and Forest Panchayat
Training Institute, Haldwani, (D.K.
Agrawal and PK, Samal)

Delivered a lectene on *Juiv-vividhita ka
Jaliva evam Mrida Parvavaran se
Antarsambandh’ at VI Workshop on
Himalaya ki Jaivovividhita organized by
GEPIHED at D