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Director’s Forewonrd
Dr. L.M.S. Palni

The reporting yeor 2000-01 has been an important year for a
variety of reasens, Since its inception in 1988, the Institute has
continued to foster, carefully nurture, improve and develop various
research and development programmes bosed on its mondote, under
the suppertive guidance of the Science Advisory Committee, members
of the Boord of Governors and the society. Over the vears we have
moved from deseriptions to prescriptions ond demonstrations. Initiation
of a core group on "Indigenous Knowledge Systems® in the last
reporting year hazs helped forus efforts on documentation of this time
tested knowledge bose. One of the significant developments during’
the year hos been the estoblishment of a rural technology pork for capacity building and
economic upliftrment with particular reference to women of the Indian Himalayan Region.
Under this, training is provided through field demonstrations on a number of hill specific
technologies, which can help previde solutions to mony problems and give o much-desired
boost to the income of the rural pepulace. Another imporiant assignment undertaken during
the year, wos Compilation of o Comprehensive Siwalik Watershed Development Strategy,
under the World Bank gided Wotershed Development Projects being underiaken in five
states, namely Jammu and Kashmir, Punjab, Himachal Pradesh, Haroyana end Uttaranchal.
It is envisaged that this strategy decument will provide basic guidelines for effective
implementation of Watershed Development Projects in the Siwalik Region. The Institute has
alss published o demogrophic daota base for the Indian Himaloyan region, and o
cormplementary compilafion on the sociol infrostructure is necring campletion.

The milestone events, mentioned in subzequent pages in this report, indicote that o
number of netewarthy achisvements were made. The Institute strengthened its ties with o
nurmber of Notional and International poriners, and olso established links with some mare
organizations committed to the welfare of the Himalayon region. The Institute has occardingly
initicted new projects, in close association with the villogers and grass root NGOs ta both
learn from them ond olso fo provide them with batter options for economic development,
The Institute also hosted o seminar on the "Role of Science and Tachnelogy in the Integroted
Development of Uttarakhand" in cooperation with the Departrment of Scienca and Technalogy,
Government of Indio. A Mational Werkshop on "Himaloyan Biodiversity 2000: Qptions far
Development” was also organized by the Institute, Any comments and crifique on the wark

presented in this report would be gratefully received.
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I:;;:da:r to achieve the sustainable
fopment of the Indian Himalaya,
research and development programmes
of the Instinete have been based on a
multi-disciplinary and halistic
approach with particular emphasis on
iaterlinking of natural &nd social
sciences. In this efforr special attention
has been placed on the preservation of
fragile mountain  ecosysiems,

indigenoos knowledge and customs. A
conscious effon is being made o
ensure participation of local poputation
for long-term acceptance and success
of various programmes. The B & D
activities of the Tnstiune are centred
arcund seven core programmes.

The core activities have been
focused on few sefected themes during
the year, namely, integrated watershed
management (Sikkim and Garhwal
Himalaya}, water management throush
irrigation systems and rural water
supply (Kumaun Himalayva), soil and
water conservalion and slope
stabilisation (Kumaun and Garhwal
Himalaya), and land restoration
through pasticipatory programme of
Badrivan restoration. The main thrust
of all these programmes has been on
extensive use of biclogical meastres
through land restoration technigues
(SWEET). use of agroforestry models,
mosntain risk enginesnng technigues.
bioengineering for spring recharge and
propagation of multi purpose free
species. In-sity water harvesting is
demonsirated using low cost polylined
tanks a1 all sites. Study of traditional
system of irrigation water management
wis continued and studies of soil and

WRIET CONSErvaion praciices have been
initiated durng this vear, To involve

local people and pilgrims in
stabilization and restoration of
Badrivan, the nursery  at
Hanumanchatti was further
strengthened and a plant distribiition
ceremany was organized al Badrinath.
Use of latest technigue of Global
Positioning Svstem (GPS) has been
continued for quantification ol tectonic
deformation fields in Kumaun
Himalaya and a continuous reference
GPS station has been ser up ar the
Imstitute campys for future swdies, A
hydro-meteorological sration has been
installed a1 Gomukh, Gangorri glacier
(A000m msl),

During the year studies on the
malural resnurce management strategies
of various indigenous societies of
Himalaya were undertaken. The
studied communities are Tangsa
{Lunchangs and Jugli) (ribe in
Changlang area; Adi (Abor-Minvang)
tribe in Pasighat area; Myishis {Daflas)
in Papum Pare area; Apatanis of Ziro
arca of Arunachal Pradesh, and
Tolchhas of Joshimath area in
Garhwal. Except the Tolchhas all other
traditional communities are from
nontheastern India and the studies have
concenirated on the natural resource
utilization for sustainable livelihood
options, The agrobiodiversity
management sirategies of Tolchha
community were stdied in detail aver
the last few vears and the activity is
in its concluding stage. The natural
resource inventories in Hawalbagh
block and Nanda Devi Biosphere

Reserve were continued for effective
development’ management planning
and recommending sustainable
livelibood options. These activites are
still in resoarce mventory stages and
the analysis of information will star
in the next vear or so. Demaonsiration
of altlernatives 0 shifting agriculre
in novth east India and restoration of
degraded community lands and
abandoned agriculiural lands, and
medicinal plant cultivation are out
reach activities of the core programme
on which farmersfocal officials were
provided information kits and hands on
fickd training during the year.

In view of the importance of
primary data for biodiversity stodies,
database on protecied areas (Askor and
Kanawar Wildlife Sancreary),
subtropical/temperate and fimberline
zome were strengthened. Inventory of
Himalayan Rutaceae was prepared and
analysed for species richness, nativiy
and endemizm, Development of
propagation packages for imporiant
species (Multipurpose and Medicinal
planis) strengihened the establishment
of ex sitw penebanks. The participatory
bicdiversity conservation programrne
was further strengthiened through VIT
training workshop (March 2001).
Responses of participants from three
workshops were analysed for impact
assessment of such programmes. The
national workshep “Himalayan
Biodiversity 2000: Options for
Development™ organized by the core
group hefped in putting the various
issues of Himalayan Biodiversity




tngether for the formulzdon of an
approach paper, As lend co-ordinating
Imstiiuiicne for R&D activities in
selected Himalavan Biosphere
Reserves the [nstite has expanded its
ocutreach in biodiversity related
#EpPels.

Ecological Economics and
Environmental Impact
Analysis

The work on vehicular pollution
and solid wastes, on accouni of
increased (ourism in the Himalavan
region has been exended, o generate
soumd dutabase. hence, the momitoring
of air quality and characterisation of
solid waste in Kollu-Manali region in
Himachal Pradesh is undér progress,
Vegelable cultivation on commercial
scaly in the Khairna valley of Kumson
Himalaya has brought about rapid
changes in fand use, cropping pattem,
gocio-ecinomics and environment.
Hence a study has becn initiated 10
carry out overall impeact analysis of the
situation in order 0 quantify the
positive and negative changes, The
impact of education #nd awareness on
fertility belaviour of rural and urban
Himalayan communities has been
initiated in the Komaoun region, The
voneept of Bioengineering and MRE
Ieas received amention (or sustainable
hill development. However, il is
noteworthy that in spite of significant
advancement in the Held application of
such mitigative Measires,

comparatively little development has
tuken place az faras their performance
evaluation is concerned, The core,
therefore, undertoak evaluation
activities in Kumaun and Sikkim
Himalaya,

Concerted efforts are being made
to understand the factors, which

gavern the productivity. functioning
and regeneration of plant life, in the
light of harsh climatic conditions
prevailing in the Himalayan region,
Crver the years, the core activites have
been largely based on use of
comventional methods alongwith (he
blend of recent hiotechnological
technigues (v meet the various & D
oijectives, o view of these, studies af
Mlant responses o environment, mass
minltiplication using convensional ind
tissue culture methods, (and
increasing) and maintenance af soil
fertility are underway. Plant microbe
intgraction smdies with particular
reference to the species of the
Himalayan region are in progress.
These include, isolaton, screening and
characterization of soil microbes of
colder regions including rhizosphere
communities, Micrabial inoculants are
being developed lor hiocontral and
bhetter plant productivity. In addition,
introduction of high value crops, fugl,
fondder and biomass spevies hus heiped
the local populace. Moreover, use of
simple rural wchnologies has helped
1o improve the living standard of rural
village communitics.

Institutional Networking
and Human Investment

Under the Integrated Eco-
develepment Research Programme
{IERP, seven projects (four o NGO,
twa e Universities and ong o Gowvr,
Institution’ Autonomous Organization)
were sanclioned and funded dusing (he
year, Besides, funds for thirty (30)
omgoing/~compleied projects were also
released. Twelve (12) projects were
completed sicoesstully during the vear
and 36 R&ED projects were on-going
in 10 Indian Himalavan staes of the
Country. Follow-up action on almost
one handred and seven (107) project
files {oldifresh/on-going, o) was
initiated’ completed during the year.
Central plant nursery a1 Kosi (1, 120m

amsl} was maintained successiully
during the year and strengthensd by
the addition of 17,093 meesishrubs of
variows  promising  species.
Furthermore, secds of varioos
multipurpose trees/shrubs were also
collected during the year and
subsequently sown in the seedling trays
beds in the nirsery, A three day on-
site training programme (eighth of s
kind) on nursery development, tree
plantation techniques und natural
FESOUTEE conservilim and management
was alse organized during the vear at
Shamta village i Bageshwar district
and fifty two (52) participants
{ingluding farmers. rural women,
students, ex-service/army personne]
and NGOs) were trained during the
occasion. Three volumes of Hima-
Paryaviran and the Annual Beport of
the [nstitute were also discibuted by
the Core o almost 397 individuals!
subject experts working on various
aspects of mouniain environment and
development.

~ Indigenous Knowledge
. Systems
Recognizing the imporance of
indigenous  knowledge  and
managemenl pracices of those high
altitude societies, which stll continue
amd preserve some of their traditional
knowledee systems, it was decided to
document their indigenaus practices of
natural resource management, The |
traditional practice of wool dveing with
natural colours made from various
plant sources, and the indigenous
methed of making woollen garments
have been documented, keeping in
view the fast eradication of 1hese
practices, Similarly. the analysis of
imdigenous agriculiusal practices in the
light of its efficiency and sustainability
is also being analysed sciemtifically.
The documentation of wvarious
landraces of raditional crops and teir
rle in the agricultural systems is also
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being analvsed before they get phased
oul. Thess activities are still in their
resource mvenlory slage and the
analysis of informaticn will start next
year or onwards,

1. INTRODUCTION

The reporiing year 2000-2001is
pwelfih fimancial vear of research and
development activities beiig carried
oad by the Instifuie ar various locations
m the Himalaya, in mre with regional
issues, und i endeavoring o seek
pracical amd workable solutions 1w
specific problems. These activities
include programmes supgorted through
core fumds provided by the Ministry
of Envircmment and Forests, Govt. of
Indiz ma the Instilute and projects
finznced by external agencies | MNational
end International). The Insmine is also
suppening activities of various parner
[nsimrions in variows Himakayan stales
thriwgh Integrated Eco-development
Research Programme (IERF), The
Seience Advisory Commitiee of the
Institute reviews the progress of
existing projects and provides auidanee
and help (o new programmes.

AL present, the activities of the
Institute are centered around seven
designated core programmes. Several
projects were successfully concluded
dufing e vear., Summaries of these
are placed at appropriate places in the
text. In due course detailed documents
will be published snd made available
1o the public, The progress made
curing the year 2000-2001 on various
ongoing and newly initiated projects
and a brief acoounr of the academic
and other activities, slong with the
statement of accounts, have been
presented i iz report, We woubd be
most gratetul for critical commenis,
suggrestions for improvement and for
indication of our shoricomings by
anvone imeresied o the well being of
the Hirealavan society,

2. MILESTONE EVENTS

Hon'Ble Uinien Minister of Human
Resource Development, Prof. M.M.
Joshi inaugurated 2 (heee day
workshop from April 21-23, 2000 on
the "Role of Science and Technology
in the Inmegrated Development of
Untarakhand” at the premises of the
G.B. Pant Institute of Himalavan
Environment and Development, Kosi-
Katarmal, Almora. Hon'ble Srate
Minister of S¢ience and Technology,
Shre B.S. Rawat presided over the
fumction. Shri M. 5. Kandari and Shri
Maravan Bam Das, Minisiess in the
Uttar Pradesh Government also graced
the pecasion. The workshop was
organized by the Depariment of
Science & Technology, Government of
India, New Delhi and hosted by
GBPIHED, The workshop was
aended by around 300 participams
including 4 msmber of Secretaries and
sgror officials from various Ministries
and Depantments of the Government
of Inda, the State Government of Unar
Pradesh, removwned academics and
seientists from all over India, NGOs
and the representatives of the peneral
piblic from Uttarakhand region. Some
of the distinguished participants
included Shri B.D. Pande, Former
Governor of Punjab & West Bengal,
Prof. V.5. Rammurthy, 3ecretary,
Department of Science & Technology;
Dr. {Smt) Manju Sharma. Secretary,
Department of Biotechnology; Dr
.M. Tewari. Member, Planning
Commission: Shri N. Mookerjee.
Sccrerary, MMNES: Shri PV
Jayakrishnan, Secretary, MNIT: Dr.
Y.5. Rajan, Scientific Advisor o
Giove, of India: Shei B.H. Khwaga, Jr.
Secretary, Ministary of Environment
& Foresis; Shri 5.N. Shukla, Principal
Secreary, Ultarakhamsd Vikas Vibhag,
Government of Uttar Pradesh; Dr,
R.A. Mashelkar, Director General.
CSIR: Dr. R.5. Tolia. Director. UP
Academy of Administration, Dr. B.K.
Pachauri, Director, Tata Energy
Research Instinote; Dr. B.S. Rajpur,

Yice Chancellor, Kumaen University;
Prof. P.5. Saklani, Vice Chancellor,
H.N.B. Garhwal University: Prof. H

Chowdhury, Vice Chancellor, G.B.
Pant University of Agrculture &
Technology: Prof. K5, Valdiva,
JHNCASR; Dr. Sushil Kumar, Director,
CIMAP and rany others, Prof, M_M.
Joshn while addressing the audience
reiterated that the Himalaya is our
couniry's pride and is a symbol of s
vialue system, which cannot be
scgregated and is one entity, e
questioned whether one should ope for
technologies n o from developed
couniries like Japan and the LIS, or go
for technolopies thit are more relevant
for the region. He was very pleasad
e anaounce thit the Department of
Biotechnology, Government of India
will eszablish Resource Anushandan
Kendra in the region for Kumaon and
Garhwal, where G.B. Pam Instinne of
Himalavan Environment amd
Development will be involved as a
nosdi] azency.

The Institute hosted a two-day
meet (June [7-18, 20000 on
Environment Information Sysiems
(ENVIS) at its Sikkim unit. organized
by the Minisory of Environment and
Farests, Government of India. Shri
Pawan Chamling, Hon'ble Chief
Minister of Jikkim, was the Chief
Guest and Dr. ALK, Kundra. Special
Secretary, Mimsiry of Environmens
and Forests, Gove, of India presided
over the meel, Over 100 participants
Irom the entire northeast region,
representing Universities, R&D
institgtions, NGOs and Districe
Information (Miicers aitended the
meet, The presentations in rhe
technical session by representatives of
EXNVIS centers provided a briefl
overview of dalabase available at
different centers and possibilities for
accessing the data.

A three day Nationzl Workshop
on “Himalavan Biodiversity 2000
Options for Development™ was
organized by the Inswue ar the
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Headguarters from Movember 2-4,
2000. In all 51 experts belonging 1o
43 different Insatutions of the country
antended the workshop. The workshop
incleded nine technical sessions and
five working group discussions. The
group discussions. which followed
rechnical sessions, identified key 1ssues
under various themes (0 be taken up
on priority. The pamicipants agreed
that the Action Points awentified during
the final round of group discussion
should form the hasis for preparation
of an Approach Paper on Himalayan
Bindiversity.

An automatic meteorclagical
station (Weather Master Mark 43, has
been installed by the Institute in the
premises of Garhwal Scouts ar Mana
{3,133m amsl)y in Badrinath on
Movember 16, 2000. The annual
meteorological data for Badrinath
valley are nor available till date
because the valley remains closed from
the middle of November 1o the middle
of April dug to heavy snow fall during
ihe winter season. In due course of
time, the mereoroiogicul dia would be
of great significance to planners and
policy makers and also for proposing
furure strategies for B & D activities,

In order to achieve the sustainable
development of the Indian Himalaya,
research and development programimes
of the Instinate are based on 4 malti-
disciplinary and holistic approach with
particelar emphasis on interlinking of
natural and social sciences. In this
effart special attention is placed on the
preservation of fragile mountain
ecosystems, indigencous knowledge and
customs, A conscious effort 8 made
to ensure participation of the lecal
population for long-teérm acceprance
and success of various programmes,
The B & D activities of the Institute
are cenlred around seven core
programmes, viz., Land and Water
Resource Management, Sustainable
Development of Bural Ecosystems,
Conservation of Biological Diversity,
Ecological Economics and
Environmental Impact Analysis,
Environmental Physiology and
Biotechnology, Institutional
Metworking and Homan Imvesiment
and Indigenous Knowledge Systems,
The achievement of poals and the
progress made in various projects

during the vear have been placed under
appropriale cofe programmes in the
text, The project implementation sites
have carefully been selected keeping
in view the heterogencous héntage of
the Himalaya along with specific needs
and aspirations of the locil inhabitnts.
All metivities are need based, targel
oriented and time hound: efforts are
made o provide practicable selutions
rather than theoretical prescriplions.
To meet the targets, and o sccomplish
the objectives well equipped
laboratories and compater facilities
have been established. Riporous data
collection, development modification
and demonstration of science and
technology  inputs.  including
echnology packages of the Institule,
are underlying elements of all project
getivities. While a number of projects
were completed during the year, 3 few
new projects wene also initiated; most
projects are now in their third or fourth
year of operation. Highlights of the
progress made during the year 2000
2001, along with a brief, conceptual
hackground. specific objectives and
major achicvements are summarized
for individual projects.




Land and water are two hasic resources on which the survival of mankind depends,
In e Himalaya management of these two importans natural resources is a difficulr
and complex problem. Sparse population, wndulating terrain, tiny and seamersd
land holdings and inclement weather conditions churacterize this region. Crops
are cultivated on slopes with porous and gravely soil, scanty or no irrigation,
and people depend upon surrounding forests for subsistence mode of Tivelihood.,
Major problems of land and warer rescurces of the Himalayvan region ares soil
erosion, low irrigation opportunities, poor agricultural production, vanishing
fuelwood and fodder resources and shonages of warer for housshold consumption,
Theerefore there is a need o conduct R&T sudies focused on suszainable use of
land and wiater resources.




Background

Irriganion development i mos
part of the Himmlava s very diffucult
due i rugped topagraphy and the
agreulture is maosty sinfed. In soiable
locations  scusongl  small-scale
irrigation systems form the integral pant
af rraditional Furming, Such small
channels {lecally called Gonls) wene
|r.'|4_|i:'|i1||'|;|,||!.- hllih. 1:1!|L'|ul¢|l ;ll!ld
risinieisecd by the Garmwes communines
ar individuals through varions (ypes of
instilutional arrangements.  Soame of
these institutional arrangements e
working successtully in the Central
Himalayva. An attempr is made 1o
document such raditional ferigation
systems and study theie pedformance in
ternis of rogarion efficiencies. This
stdy proposes 1o analyse hoth
successful  and  wnsuccessiul
experiences in raditional as well s
modern Government mumueed hill
irrigation systems.

(Myieetives

I. Tdemtification and study of
aperiational and instilutional
aspecis ol Jdifferent irrigation
systems and the performance
study for their comparative
assessment  under  dilTerent
envirommental conditions,

1-a

Study of springs with perticular
reference o water availabiliy,
growing water demand and
changing people’s perception
aboul rural water nuinagement,

3. To develop puidelines for
integrated water management
hased on cconomic use of
available water for irrigation and
rural water supply.

Results aind Achrevements

I. Several traditionzl irrigation
syslems exist in the Kumaun
region, which have command e
ranging from 1-30 ha. These
schemes do not conform o the
norms of the stale ircigation
department, however such
sehemes are Tunctional for mone
than 100 years. Ome such network
of small canals was selected for
the study in Pithoragarh districs,
Cutchments of Tharigad, Viliagad
and Kaphalgad (all imbutaries of
east Ramgangay are irmzated wsing
asmgle spurce, Farmers have
developed their own water
distribugion schedule of 20 and 15
duyz For differgnl seasons.
Ecuitahle distritation of water and
aellvering 1o their waier schediling
has been the reason behind the
sticeess of this scheme.

2. The water application efficiency
ranges from 8342 per cemt to
95,65 per cent in these schemes,
which 15 comparable with otlwer
community schemes in the reghon.
The conveyvance efficiency of
canils in this scheme s abour 83~
92 per cend, which fs lagher thin
the conveyance efficiencies ol
ot community gangls in the
e,

3, ‘Water discharge of & drying spring
treated with bio-engineering
measures (Spring  sanctuary
development] at Dugar Gad
widershed in Pauri-Garliwal has
reconded 37 per cenl increase in
wanter vield during swmmer £9%9-
2000, compared w the gonirol
vear {Table 1}. Mosi of ihis
discharge was found relative oo
rainfall. In this W5 about 56 per
cent howseholds collect moof top
water (95 LiDY, which is ahoat
one-third af the water consumed
by them daily for different
hiousehold activities.

Bavhgroumd

Am the recent decudes iraditional

knowledge has boen recognized as an
important sErting point W bring ol
effective fechnology packages for
natural resource conservation and
mnagement. Traditional soil and
water conservation (3WO) in the
Himaliyvan mounbons 1% ai impotil
ared in this regard. The predomingnt
dgri-sylvi-pastonal mode of livelilcod
in the mountging offer a wide range
of BWC practices. which is almost
difMicuh w undersiand and document.

Taklz 1. Rainfall and discharge relationship of spring

199596 20 1567
19957 423 1259
199798 208 1260
10055 ik 1689
1555660 535 1942

1271 549
231 6.8
4093 19
1360 9.2
2153 96




These practices have complex linkages
with the socal and environmental
setting amd they are cost effective oo,
The modern SWC technologics
emerged from the concerned
institutions have been felt inappropriate
by the natives and wareant a fresh look
on the whale approach of SWC,
valuing traditional knowledge,
Further, the evaluation of traditional
SWC knowledge vis-a-vis modern
technology alse needs benefit-cost
analysis and socio-economic feasibility
ol adoption of these wehnologies,

Dyjeciives

1. To identify and document
traditional soil and wager
conservation (SWC) practices m
Himalaya.

2. Quanntfication of soil loss in
differemt land use practices with
oF witlout SWC measores.

3. Assessment of performance of
selected Jow cost bioengineering
measures and evaluation of its
techno-sconomic suitability.

Nesulis ard Achicvemoms

In vwo micro-watersheds of
Garhwal Himalaya hydrometeroiogical
studies were undertaken sinee 1994,
and Dugar Gad W3 was treated with
sonie SWC mensures under an in-hoose
coTe praject. Seven-year data reveal
thant stream flow peak in Srikot Gad,
which has 2 high proportion af Torests
and low proportion of wasteland, was
delaved by about one moath.

In the Himalaya, crop fields ane
either slope modified or created on
altuvial deposits along riverbeds, They
are exposed to differemt SWC
challenges. The stene and mud buil)
Lerrice risers ure generally 1-2 m high
an slope modified terraces and < 1 m
high in olluvial errstes. They have a
fine masoory work o withstand che
irrigation water overflows and avoid

wull collupse. With the increase of
slope the height of 1ermce riser and
fength of terrace s increased and width
15 reduced. The crop ficld bunds of
stope modified terraces are wsually >
0.3 m high, and kept tow (< 0.3 m) for
the irrigated crop Fields on alluvial
terraces to avoid the chances of waler
stagnation and likelihood of wall

collapse.

[ Garhwal, three traditional
meethads are in practice f0 rise nursery
for padddy mice. n one practice, seed is
broadcasted aniformly on the seedbeds,
This practice Tequires more water for
exirzction of seedlings and chances of
root damage are high. Tn other practice,
about 15 em deep chennels are dug out
on seedbeds and seed is sown on
ridges. Irigation water moves from one
furrow e another connected at the end.
This practice is water conserving and
seedling extraction is easicr. The third
practice is rather simple, which
invalves ploughing in a circular fashion
starting from center of the leld and the
seed s sown on the furrows created
after ploughing (Fig. 1). Irrigatian
water is allowed w enter from the
periphery. which maves gradually o
the ¢entre through the furrow. This
practice is less labour intensive and
water conserving,

In the Himachal Himalayva two
types (narrow and wider) of terrsegs are
found, The narrow terraces are fragile
and sensitive 1o erosion, Width of the
wider terraces on gentle slopes up 10
35 range from 30 1o 50 m. These
terraces are guite siable and have
fodder, fuelwood and fruit trees along
their marging, which act as soil binder.
Wider lerraces are commod ug to L300
m aftiude in the entire Bullu valiey.
Druring rains overflow from these
terraces is chunnelized for safe
disgrasal,

Indigenous knowledge of SWC is
quite rich in Sikkim Himalaya., A
questionnaire survey showed that crop
rotation, mised cropping, minmam
tillage, agroforestry, seasoml fallowing
of crop fields is considered to be
helpful in SWC by the local

inhabitanis.

Backerotnd

The mythological/cultoral,
historical and scientific evidences
indicate that Badrinath Dham (3,133m
amsl} had depse vegetation/Torest

Fig. 1. Norsery raising of paddy insome parts of Garbwal




around it in the pasi. However, at
present there is hardly any trace of
forest around this shrine. In recent
past, some government and non-
government organizations have
aitempied tree plantations around the
sheine and other adjoining areas,
However, there has been hardly any
success, The probable reason for the
failure may be incorrect selection of
tree/shrub species and the lower age
aof the seedlings/saplings at the time of
plantaiion. Furthermore, no atlempis
were made (before the elosure of the
site) for the protection of seedlings
during winter months (when the valley
remained ¢losed), In view of the
ahowve, 5t was considered o inidate
mass scale alforestation progrumme
(hased on scieniific, cultural and
spiritualirelipious values) for the
révival of Badrivan (0w ancient sacred
forest of Badrinath) in and around
Badrinath shrine.

CBjeciives

1. To invelve pilgrims and local
people  in énvironmental
conservation  and promote
environmental awerengss,

2. To prevent soil erosion and
stahilize  sodl in and around
Badrinath sres.

3. To revive Badrivan at Badrinaih
in Chameli Garlwal.

Resulis and Achievements

I. High altitude plant nursery at
Hanumianchain (2,500 m amsl) in
Chamoli Garhwal was maintained
and stremgthened successfully
during the year (i from 10*
May 2000 to 16" Movember
20009, Five thousand and 1wo
heendred 15.200) well-established
and hardencd seedlings/cuttings of
varous treesfshrube were planted
at different project sites (inciuding
Hanumanvan) during the year
whereas eight thovsand and six

=]

hundred eighty (8 680} seedlings!
curtings of 28 trees/shrubs were
distribuzted, free of cost, W varous
NGO/ Govl. organisations/ Army
regiments, villagers and local
peopie for plantation purpose,
During the vear. Hanumuanchatti
nursery was enriched by ten
theusand and eight hundred fifty
(10,8500 seedlings/cunings of &
high altitude trees/shrubs. [n all,
rwelve thousand and five hundred
eleven (12, 511) seedlings/cuttings
of 28 high altimde trees/shrubs
were available at the nursery in
Hanumanchatti before the closure
of the site (e Movember 16,
20000,

All the Badrivan project sites
{including Hanumanvin) were
mainiained and sirengthened
suceessfully during the vear. In
Hanumanchaiti, three thouwsand
and one hondred ninety 1wo
{3,192} well established and
hardened seedlings/cunings of
twenty eight (28) high aliitude
trees/shrubs were planted at
Hanumanvan project  site.
However, two thousand and eight
(2,008) seedlings/cuttings of fve
(31 high altitude trees/shmibs were
planted a defferent progect sites in
Badrinath valley. Almost 79%
planis were observed well
survived ar Hanumanvan project
sile whereas 54% plants were
found survived at different
Badrivan project sites in Badrinath
valley.

Seed germination potential of 10
promizing high alolode trees/
shruhs were recorded carefully
during the year at two different
locations [i.e. ar Hanumanchat
nursery {2.500m} in
Hanumanchatti and Rakshawvan
oursery (3,133m) i Badrinath|.
The seeds of Akhrow (Suglans
regiy exhibited highest rate of
germination at both the locarions!
altitedes.

4. A Plant Distribution Ceremony
(founh of i3 kind) was organized
on 25th Awpgnst 2000 a
Badrinath. A large number of
well-gstahlished and hardened
seedlings of Akhrot (Jfogisns
regia) were distributed (free of
cost} among the local inhabitants,
villagers, priests {purchitz) and
saints for plantation in and around
their habitations in Badrinath
valiey (Fig. 2},

Fipg. X, Plamt diceibution ceremany a1
Badrimail

5. Meteoralogical data  (air
temperamre, relative humidity and
soil temperature) af the miervals
of M davs were recorded during
the year (1.e.. wae . May 2000
i November 20000 at the nursery
in Hanumanchatti., Os 18"
Movember 2000, an automatic
meicorological station (Weather
Master Mark 4) was also installed
successfully in the premises.of
Garlwal Seouts at Mana (3.133m
amsl) in Badrinath.

Beckground

People and Resource Dynamics
Praject (PARDYP) is a regional
collaborative programme involving
Iocal, national and international (Univ,
of Beme, Univ. of British Columbia,




Chinese Academy of Sciences,
Pakizstan Forest Instuioe, HMG of
MNepal and GBPIHED) pariners, each
cantributing 1o the praject ahjectives in
their respective arcas of comparative
advantage. Considering a suocess of
PARDYP Phase-1, extension wag given
for another three vears (01l Sep, 2002}
begun on 11099  with the
recommendations ¢ remarks of the
review mission that = In view of s
{Phuse-1) many successes  and
wirgalised potential, PARDYF should
proceed o aosecond phase”, The real
challenges [or phase 1] i 1o svathesize
the data aund pass on the relevant
information o the different
stukeholders. [neressed wspintions of
the walershed peoples arc being
partsally fuskfilled through small scale
on Tarm activities, demonsirations,
communily baged natural resource
IMIEEEmEnt programmes ¢ic,, on the
basis of prosities Axed by the villagers
during PRA exercise. Efforis are being
made 1o approach the “research for
developmem™ philosophy by ensuring
wehive participation of the community
ard stakehelders ol different level.

ijectves

1. Te build on and generate
knopwledoe and facilitute the
exchange and dissemination of
information and skills in the
middle mountains of HKH region.

[

To  generate  relevam  and
represéntative mformation about
water balance and sediment
transport related todegradation on
a watershed basis,

3, To enhance the capicities and
eptivns  of [amilies and
communilies, aspacially
marzingliced pecple, in the use
and management of natural
TEsmirces i mountain watcrsheds
amd thereby o increase houschold
and community benefits,

Resulrs and Achievements

Watershed received 179.7 ¢m
precipitetion during 2000, which
wits significantly higher than that
of 1999 (9%.52 em) and slightly
higher thin that of 1998 (69,49
cm, Out of the tedal precipitation.
139.8 em was recorded during
mansoan.  Maximum soil loss is
recorded from graged pine forest
{4,353 phafvear) Tollowed by
degrided land (2477 thalyear),
Tea-plantation area {1.511 vha/
year) and agricultueal land (0.125
thatyear},

Comparative study of o major
crops showed a net profit of Rs.
66,627=00 J/ha by growing
Colecacia against wraditional crops
during monsoon und Es
11L183=00 by prowing Pea against
traditional crops during winter.

Lack of cmplovment
opporiunities. insufficient
cultivable land, poor farm

production etc. are some of the
main push factors leading o o
iigratiog, wheneas suppor by Kin
and kith, access 10 medernily and
berter guality of life are some of
the pull factors.  Briefly, it was
found that push and pull factors
have impacted 72.09% % and
27815, respectively.

Afier 4™ year, villagers have
sturtesd harvesting leaves for winter
fodder from Grewia optiva and
Bauhinie  reiwsa a1 Arah
rehabilitation site; A villager’s
society had been formally formed
in 1999 For managing the site,
During the year villagers have
horvested approsimately 9 tonnes
of grass worth Rs. 20,000, which
thev used to buy from ouotside
sowrees: 1] some tme back, M
Khaderia (new rehabilitation site),
local community is properly
managing all the species planted
and survival rate of 92% has been

recorded in 2000, From the sume
site, individual households (total
honscholds associated with the site
are 67} have raken 4 head loads of
green grass each during the year,
which has never been the practice
earlier due o open grazing. Al
another rehabilitation site (village
Daba), over ¥% survival rate of
planied species has been recorded
during ihe year. Water harvesting
wctivities al both the rehabilitation
sites are Tully fencuonal and are
fulfilling the requirement.

5. Major arcas of livelihood ie.
agriculiure, horticuliure, fivestock,
pisciculture, bee keeping. pouliry.
miner fopest produces have been
identified through PRA and
initiatives to strengthen these
activities huve already been started
with peoples” participation.

Buockground

The Gangatrn glacier as well a5 11
tributaries is all valley glaciers. The
main Ganootrl glacier drains in
northwesterly direction from Badsinath
group of peaks, The Bhagirathi river
originates a1 the snout of glacier located
i Ciamukh i the northern maost end of
the glacier. Huge amount of sediment
is wansported through this glacier to
iower vallevs where several medium
and large dam projects arc being
constructed. Swdy of sediment yield
rates and iz comelation with mell water
discharge is of immense importance fior
the life of these projects, This study
was imtiated in year 1999 with
financial suppon from Department of
Science amd Technolopy o siudy the
discharge and suspended sediment of
melt witer streqn,




Ohjecrives

I. To collect hydrometeorological
data of Gangotri glacier and study
of the relationship between
discharge variations and
meteoralogicn] paramerers,

1. To measure the mell water
dizscharge and quanium of
suzpended sediment load of the
glacier and their rélationship
during the melt water season and
oy assess the rave of erosion of the
glacier through suspended
sediment load,

3. To evaloae the sediment source
area, production mechanism and
transport pathways of the
suspended and dissolved load of
the glacier.

Resulis and Achievenents

I. Melt water discharge from
Gangotri glacier was measured for
the ablation seazon (May o
Otober 20000 Total melt water
vield from the Gangotri glacier
calchment was estimated as
547.47x10% cum during this
ablation season. The discharge in

Fig. 3. Sedimnent sources of Gangowi Giscice

2000 weas lawer than the discharse
in 1999 for the same period.

!-\J

During the 2000-ablation seasm,
manthly-suspended sediment boad
was highest in July (Fip, 31 as
4823100 and it was minimuem in
the maonth of October 0025 1041
Toral suspended sediment yield
from the glacier during the
observation period was 104,99
0%, which is lower than the
sediment yield of year 1999,
Reduction in discharge was
responsible for this decrease in this

year,

Backproumd

There has been a large-scale
comversaoan of forests 1o other lund-uses
in the past few decades from the
Himalayan region. Thiz has disrupted
the hydrological evele and a great loss
of carbon is envisaged, This study will
cover change of land-use from forest

e agriculuee and wiastelands and in the
proeess study curbon dvnamics and
hydrological process change in various
lanei-uzes, The hydrological parameters
such as stream discharge. sedimen:
concentration, overland fTow, sedimeant
loss, partitioning of precipitation
pathways and nutrient loss From
different land-uses will be estimaged.
The soil orgaic carbon, carbon in Hier
and humus Javer, and in various plant
components will be estimated. Carban
is & good indicator of systems stubility
and change in land-use and il carhon
dynamics will reflegt its sustenznce.
Watershed 15 regarded as a unit for
development in hills, The resource
mindilization and settlement pattern in
hills is governed by watershed
functioning. Therefore this study on
hydrology and carbon dynamics in a
series of transformed [and-uses will ba
studied in a watershed in Sikkim
Hirmslaya,

Objectivies

1. Estimation of land-usefcover
change detection over a pericd of
thme wsing satellite imagery in
selected watershed of Sikkim.

I Budgeting of carbon in various
ecological compartmenis in
different land-uses, Carbon flux
bepwesn Lhese companiments along
with carbon fixarion, loss through
respiration, harvest flux, land
cover changes, combustion
emission and agricultural change
emissions will be estimited,

3 Hydrological stedies such zs
overland flow, soil erasion, carhon
loss through soil erpsion, sediment
concentration in stream water, and
discharge will be carred out an
land-use basis, Hydrological
processes will be correbted with
ecological dimensions.

4. Land-use sustemance will be
studied raking sail carbon levels as
an indicaior.
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5 Quentificaton of ecological and
hyvdrologcal inter-linkuzes using
mithamatical modeks,

Besules and Achievementy

(o Al the stresms: wltain significant
sizes during the rainy séason. Thi
highest discharge of A0 I was
recorded o e month of Aogust
amd the lowest of 467 Lis in the
month  of February in the
Rinzikhola, the vwilet of the
watershed. Soluble veganic carbon
in the streums vared with season.
The snlithle organsc carbon rnged
from 435 & [ o 468 £ 062
mafl in winter season, from 33,3
= 9T ey 3.2 £ DST medl in
stummer and from 2949 £ 1,12 1w
A3 = 0.95 mgd] in the roiny
SR

by Effect of change n lund-usefcover
an &0il ereanic mater was studied
along the ahtivedingl gradients in
the watérshed, The toial organic
carbon values for the sails ranged
Froms 0964 por £.216% in the
surfoee layer 40-15cm). <lightly
deoreased w062 o 2555 in 15-
Glcim then drastically
decreased 1o Q0% ar Em deprh
It wos recorded Righest in dense
avisedd tempenite natural forest and
rumged [ri

L14% @ Tm depah

i

| Z2% ar O L Sem o

(el Microbial biomass carboen wis
estinued o sessonal bisis From
the zoils of differeat lond-uses
covers, The microbial hiomass
carbon varied with sepson (Fig. 4,
The microbial bicmass carhon was
recorded highest in the dry winter
season Tollowed by summer and
lowaest in the rainy seasdn in all the
iand-usefcovers, The highest value
was recorded in dense mixed
temperate nntural forest and lowesr
in subtropkcil open cropped area.
On seasonal basis the miceobial
bipmass carbon ranged lrom 416
pafg te 1133 ppde in wimer: from

A-Dense Mwnd Temperata Malural Eoresi
B-Cipen Mised Temparaie Matural Foresl
C- Sublrapical Matursl Forest

- Cardamom ey

E-Mandarin Agroforestry

F-Temperste Open Cropped Area
G- Subirepical Open Ciopped Grea
H- Tamperale \Wiasheiand

|- Bubtfopical Viastsiard

Fig. 4.
[EETR R Y

356 pgle w947 pgle 0 summer
and 280 pele 10 921 pa dein cuiny
seusam on dry weight Basis when
between =oils of
ilifTerant fund-usefcovers,

compargd

Background

Effective measures o enhance our
resilience w ingvitahle natural hazards
wnd thereby mitigate their disssrrous
impacts can, however, b designed by
creating illuminating knowledge hases
about the rates and stvle of groumd
deforming processes. The knowledge
of lundforr changes in landslide prone
areas could be wsed o design remedial
measures and develop advance-
wariing svstems. The above sswes can
be scientifically addressed using the
modern el of Giobal Positioning
Svstem (GPS), which essemtially
allows one (o determing the Iocation
of any point on the globe with an
accuracy of a few millimerres, Repeat

Seueom] variation in mivrobapl beieniss carbon (upded hetween soike of differsn land

medsurements of the coordinaes of
some fixed points inoa deforming
region. thus vield changes in their
pesition with [(ime and thereby
knowledge of therr velocities with
resparcl o some Tioed reference poings.
A high precision Global Pesitioning
System (GPS) installed in the campus
of the GBPIHED, ar Katzrmal, has
recorded dara cominuously since
Cretober 1997

CHsjectives

L. Quantifying the space gradients ol
strain rates right through and
aeToss the preat Himalava from g
denser data ser from closely
spaced points and w define the
space-time STRAin ol o
and release mechanism in the
Central Himalaya ideniified as 2
seismic gap, preparatory (o,
during. and after a8 moderate or
large earthquake, based on real
time observation of bassline
changes between the Indizn Shield
(Bangalore/Kodaikanal/ Delhiy and
Almora, in the evenmt of a
moderite or great earthguake.
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2.

Studving the land slope evalution
of some grifical landslide areas in
Kumaun with a view (6 modelling
the processes preparaory o and
culminating into landstides, and
attempting o develop an Advance
Warning Svstem using real fime
or near real time GPS monitoss.

3. To test models of continental
deformanion in the Himalaya
through repeat determinations af
souh to north strain rate gradicms
from the northern edge of the
rocky Indian Shield (Delhi/Jhanst
through the Rumaun Tethys
Himalava unio the Indo-Tibetan
border (Untadhura, Kingribingri/
Lipulekh).

Besults and Achicvements

1. The fleld campaign continued
during this year and GPS data was
generated for determining the
south-north gradien: of sirain
accumulation rates right tirough
and across the greal Himalaya
{from Almora to Milam}. The
GPS station at Katarmal was
developed as one of the permanent
station under the DST program of
GPS surveys network,

2. Drana generation and archiving was
done for permanent station alang
with other field campaign sites.

Background

I the Central Himalaya messt of
the cultivation is rainfed and the shoppy
terraces are prone to runotf and soil
loss under the influence of monsoon
rainfall. These cropfields are tilled
twice (2T) and a large amount of FYM
is applied every season. This
conventional practice (CT) incurs a kot
of human labowr and forest biomass,

The privject aimed at whether the tlling
could be reduced o once (1T} ar o
even zero tiling (NT), and whether the
FYM could be replaced with Oak, Pine
and Lantana leaf litter mulch withoul
reduction in crop yield o find tilling
and mulching practices favourable for
soil fertility and SWC.

Myiecrives

1. To monitor soil modsture, il
temperature, soil nutrients (total
M. N0 -M. NH-N, organic C,
available P and K under different
tillage and mulch maierials.

2. Cuantification of crop vield,
ruaoff, soil loss and nitrient
leaching under differens treatmenis
of tillage and mulching as
compared with iraditional
practices of crop cultivation in
rainfed farming.

Rewils and Achicvemenes

1. Across the tilling reatments (N1,
IT and 2T mean annuil soil
emperature was uniform (21 °C),
the maximum value was recorded
for CT (28.4 *C) Mean annual
soil moisture was highest for 2T
{165 and lowest for CT (12%).
Mean annual available soil M
iNO-N and NH N}y was found
highest for 2T (11.3 and 19.5 up/!
g, respechvely) and lowest for NT
(9.8 and L6.8 po'e, respectively),
Under the CT soil NH-N (12.6
pgio) and NO-N (16,4 upig) was
found maximum. NH-N under
Pine (8.3 pg/e) and NO-N under
Oak mulch soils (13, lag/g) were
found minimum.

2. Annual soil loss was recorded
maximum under 2T (161 gl
When considered across mulch
materials, this value was lowest
for Pine (8.6 g/m”) and highest for
CT (70.1 g/m¥). Under both 1T
and 2T runoff was low compared
to NT. Grain yield for both wheat

(102 g/ m*) and paddy (72 gfm’)
was recorded under 2T and
Lantana mulched plots. The crop
residee yield for 2T was also
maximum for wheat (280 g/m®)
and paddy (236 g/m*). Both grain
and crop residue yield were found
minimem under CT.

ot }E. E;WMHN Hazards

ﬂtigpmﬁ Resource Use in
A  Valley, Garhwal
Us-u:k Bemote: Sensmg

mm Techniques
Backeroumd

A variety of eavironmental
hazards such as landslides, Toods, elc,
are inherent in the Himalayan domain,
However, the magnitude of these
hazards varies both spatially and
temporally, It s of special sigmificano:
o updersiand the severity of these
hazards with lad usefand cover and
resource wse practices. The optimal
limit of resowrce available and
sustainable harvests should also be
worked out. The use of RS and GIS
technigques is extremely useful
mogzer these changes and extrapolaoe
the resulis on & larmer scale,

OBjeciives

1. Productivity estimation of
different land wse and land cover
in  Alaknands  valley and
development of a management
maodel for optimal resource use
{fuelwood and fodder) for *
Mandakini sub watershed using
RS and GIS.

2, Model study of landslide hazard
zonarion long Chamoli-Tapoban-
Joshimath road section,

Kesules and Aclievements

1. Anoptimal resource use model for
Mandakini sub-watershed in the
Mlaknanda valley of Garhwal
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Himalaya revealed thar 69667 U
wr fodder iz available at optimal
level of production, which is
L9610 v'yr short of the wial
consumpion. Our of the total 450
villages in this sub-watershed only
39 villages show surplus fodder
availability at optmal fevel of
production and 102 village: fall in
deficit category even when tocal
production iz considered.
Similarly, optmal fuelwood
production was  computed
26,23x10° vyr and 176 villages
show  surplus  Teelwood
availability. Al opumal level of
fuelwood production 286 villages
fall in deficit catezory,

2. Land usefcover map (LI1SS T
shows that Mandakini sub-
walershed has abour 1632 km?
arca, out of which fonests occupy
50.5%. agriculture (16.2%).
grasslands (7% b and (e remaining
26.3 per cent arca is represented
by snow cover, mouniaim scrubs,
barren rocks, ofd and active
landslides and riverfsireams. The
forests were  further divided imto
eight classes (Fig. 5).

3. Landshide hazard map has been
prepared on 1:25,000 sczle in GIS
environment for Chamoli-
Joshimath-Tapoban rogd sector in
Garhwal Himalava. Five landslide
hazard units from very low,
maderate, high and very high
were identified in the aréa. Very
high landslide hazard zone has
16,4 km® while high Fandslide
hazard zone has 53 koot of 427
km* study arca.

Background

The concept of river basin
planmng and watershed management
i8 nol new., Present study aims ar
study hydrogeomorphology, cover
ypes, social and economic strecnines
and develop  environmentally
sustainable model of development for
Takoli Gad watershed, which forms
the tributary of the Alaknanda river.
The watershed has been selected for

MANDAKINI SUB -WATERSHED

LAND COVER? *
VEGETATION MAP

LAKD COVERNVEGEGATION CLASSES
® ANE CLOSED FOREST
7 FME (PENPOOR FOREST
B QA [KHARSHTILON] CLOSED FOREST
T Ak BAN] OPENTPOOR FOREST
7 QAK-FINE fdl0ED FOREET
< DaR-ERCAD LEAF MINED FOREET
9 HiEH ALTITUGE MIXED FOREST amcs Mo i
a HItH ALTITUDE MINED FOREST oo i cecpas

B e
® MOLMTAM SORLISLAND
® CARRENROCEY BNEA
B ALANE MEADDWNE
WD ALTITLSE GRASS LANDS
“ TERRACE AGRICLILTURE
= WALLEY AdRICULTUNE
® OL0 LANDELICES
= ACTIWE LARDSLIDE
C SN COVERED ARES
" RiVERSETAEAM

SAC (1580}, AHMEDABAD
GEPIHED, ALMORA

Fig. 5. Land useicover mop of Mandakini sub-walenihed

the following reasons: (i) irrigation
facilitics arc less, mon-effective and
shortage of water reservoirs, (ii)
viwhifity for project implementation,
1) willingness of the beneficiaries for
watershed development, {iv} shortage
of fuelwood and fodder, and {iv)
increasing Iand degradation.

Obactives

L. Tocollect primary and secondary
information related o socio-
economic conditions, agriculiure,
livestock, water resources, namural
respurce utilizalion pattern,
employment, irrigation, ete,

I To develop planning and
management approaches with
emphasis on the needs of local
people for integrated naturaf
FEsduUres management of the
warershed.

Resules and Aclievemoents

1. Delimitation of the sdy areq and
maps related o drainage, land usz,
road network and sertlemens were
prepared. Takeli Gad WS has
about 14670 ha area, put of which
agriculueal area is 35.7%., forest
ared 1% 50.4% and wasteland
13.9%,

2. Cwut of the ttal 75 villages within
this WS, 31 villages were
surveved for socic-economic and
natural FESOUTCe-use FI-a.E[ErI'I.
Fuelwood consumplion was
eslimated maximum (10,8 ka/
household!day) in the high altitde
villages (1500-2500 masl)
villages, which declined towards
the low altitude villages {10.6 ko/
heveszhold'day) at 1000-1 500 mas]
gnd T.91kg'hhiday at < 1000
masl. Similar trend for fodder
cansumpion was recorded. The
high altitude villages consume
[2.T kg and the low altitude
villages 11.9 kg fodder household!
day.
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3.2, SUSTAINABLE DEVELOPMENT OF RURAL
ECOSYSTEMS

The Programmes under the mandate of this core are designed o provide some
solutions to location specific problems of namral resource management. To srudy
the availability, use, requirements and prospects of managing currenmly available
resources more judiciously so as 1o redece the pressure on limited rescurces. In
Himachal the ability of pine forests to provide required organic resources needed
for crop production and horticulture are being sndied. In U_P. hills efforts are
sontinuing eo assess the impact of restoration models on soil pluysico-chemical
characieristics to test the suitability of selecred species for agroforesiry systems.

In Arunachal the transhumant community dependence on natural resources
as well as their management sirateries were assessed, A focussed siudy on Mands
Devi Biosphere Reserve buffer zone villages was undertaken on peoples utilization
of agriculiural diversity and landuselcover change database for analysing its
impacis, Similar strategies are being tested in 3 development Block (Hawalbagh
block) where conservation priorities are not imposed o assess the natural Tesource
hased planning prospecis,
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{ay MNameal Resource Management for
sustainzble development

Background

In crder to understand the namral
resource  use pattern and the
sustainable management practices by
the different wribal conumunities of the
region, this study was undervaken. In
the first year, three ribal communities
of West Kameng, Lower Subansiti and
Changlang districts were stisdied in
terms of developing end demonstrating
the utifization potential of local
resources for sustainable rural
development based on participatory
approaches.

Cipectives

l. To AGEEES natural
I'I:S.‘Di.ill:‘l.'-s.';.'l':lill.l:ﬂl.ll'l'i'l}' ALMLCTire
and sustainable managemeant
praciices among selected tribal
COIEMUnIes

2. Twoquannfy the stams of resources
and traditional wilization patterns

3. To assess effectiveness of
Cusenmary Laws and their
functioning

4. Te quantify and assess the
eoological efficienty of traditional
paturil management practices

Resuie and Achicvements

1. The West Kameng covers an zrea
of 7422 sg, km and varies in
altinude from 100 m in valleys
T090 m and s inhabited by
Monpas and Sherdukpzns of
Buddhist origin, besides, Miji,
Aka, Bogni, Sulung and Nishis as
other major tribes of this area.

Maonpas and Sherdukpens inhabit
major part of the ared.

West Kameng district forms a
culiural transition zone from
settled. apriceliuee in Tawang to
increasing shifting cultivation in
West Kameng and other eastern
region districts of Arunachal
Pradesh and other northeastermn
statez, Houses made up of
bamboos replace the permanent
stone and mud-constrecied houses
of Tawang. Mearly 56421 people
inhahit the ares aceording 1o 1991
census with a population density
of B persens per sq. km.

As a result of dilferences in
altitudes and topography there
exists a multitude of different
vegetation so peculiar (o ¢ach
lecaliy governed by the associaned
locality facts, The problem
perspective and managemen)
requirements ol diversified
resuurces it such & large area are
different. and the Forest
Depariment mainly takes care of
binlogical resources through 2
network of Forest Divisions, viz,
Khelleng (Hgs- Bhalukponglh.
Shergaun (Hgs- Rupa), and
Bomdita (Hgs- Barmndila).

Two wildlife sanctuaries, viz,
Sessz Orchid Sanctwary, and
Eagle Mest Sancteary also fall in
thiz area, The Sessa orchid
sanciuary was established in 1979
inan area of about 85 ha, which
wats subsegquently extended to 100
km®, with an elevation range from
100 10 3000 m. o provide natural
hahitats for large number of
archids that inhibit the sanctuary.
The vepetation is dense consisting
primarily of subtropical evergreen
forests, femperate and sub-alpine
forests. There 15 no scientific
supervision ar present. Roadipath
netwaork is virwally nil within the
RANCIUATY.

(b} Land wse models for Himalaya
Backeround

Tree-crop-livestock integrated
subsistence rainfed farming is the
predosminant traditional land use in the
central and western Himalaya. Species
diversity, density and spatial patterns
of multipurpose trees are highly
wariable in traditional farms bevause
irees are maintained by selective
protection of natural regeneration
rather than by plunting. Though
substantial information is gvailable on
structure and ecological and economic
attributes of agroforesiry sysiems in
the region, smdies on impacts of (rees
on crop vields are limieed and confined
largely o exotic forest and commercial
horticultural species. The aim of this
study was o evaluate the impact of
wvaried lopping regimes on productivity
of impooant traditional crops,

Obpeciives

. Toidemifv agriculmral land use
practices suited 1o the ecological
and socio-economic atributes of
the area and their implementation
i 1he field on experimental basis,

b

To evalugte the acceplability of the
identificd managemeni practices
by the people.

1. To undertake fundamentil
researches  so as o design
refinements in the existing /
identified aericuliural land use
practices  for sustainable
development.

Rozulis and Achievements
{a) Central Himalaya

1. Photosynthetically sctive radiation
(PAR) zvailable o understorey
crops increased with inoreasing
intensity of lopping but differerces
between unlopped and 35%
lopping treatments were not
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significant {P=0.05) except for

respectively, than that in 25%

respectively. in 100% lopping

the momh of September. Winter lopping treatment compared reatment (Table 2h.
CTipg mullamppet!, 25%., S0% and 185, 158 and 11.7 fold
':i?;?!;;p;nlng ;r:;un;ma‘rs!:;:iw: difference in paddy. foxmil millee () Northeas Himalava
A%, 19.04%, 44, an and harnyard millet, respectively.
A0.60% of mean (of winter crop Crop by-product yield from winter | Jmpact of hedgerows, and
season) PAR received in [00% % in 75% lopping reatment i e
lopping treatment, as compared to s A o 2 i
]ﬁﬁ i ﬁlaasqp e was 2.3 - 2.8 fold of tha from being monitored for selected
?EIR'K, 'res.l:-necliv.:iy .1'1-1 rainy e i da i -d crops. The seiecioe Eeape e
Shaiid o ; to 8.8 - 10.3 fold difference in traditionally used jhum farming
: pa: il el case of rainy season crops. For , ;
flicmations i PAR ware mope ; i systems. One control site was
marked in 100%. 5% and 50% sl T o e maintained at experimental site
loprped Lmarrm:ms &% compared m product yields were pnltlsmvcly while data was also collected from
unlopped and 25% lopping SR LR ST Wi TR the jhum fields. The experiment
aviilable i cTops and remperature oves that hedgerow mulch has
trestmente, 1.5 m above ground level. ey e
gnificant impact on crop
. Air emperature 1.5 m above T ¥ields, and showed a positive
ground level imcreased with 4, Eodice amd foctwood a?.-allab:luy impact, to a higher extenl on
from free component increased PAGE, £
il:l.l:rt‘.!?h'lg ntensity of lopping but T e vegetable crops, followed by food
the differences between two e s in 25'% fendio prains and to a lesser extentl on
RUCCCSAIVE lrealments were nol HE }rT and 17 9'":“ F undergronnd crops,
significant (P> 0,05} in most meatment o0 175 ot
months. Mean temperature was
higher by 0.26, 0L7%, 1.38 and 2.1 Table 2. Fndlil:rtand I‘Iﬁwud availability (mean + .alaml.urd deviation, n=49)
o in 25%, S0%, 75% and 100% from different lopping regimes (natural twig! hranch falls wers not
lopping treatments as compared measared),
unlopped plots in winter a5 well
s rajn;.r season crops (Fig. 6),
3. There were not significant A S
{P>0.05) differences in grain or 25% lapping 40404 53403
crop-hy-product vields between i i : L i L
unlopped and 25% lopping, and 0% Jopping: L 84206 F‘;ﬂm i
T5% and 100% Lopping treasments T3% lopping 14.141.1 l4. 6407
{Fig. 3ub). Grain yield in wheat, e R S s e
mustard and lentil (winter crops) mm A73kt3 0| 5‘[‘?%;
in 75 lopping trestment was 4.7, Least significant difference (P=015) 0.9 (I
3.7 and 3.9 fold higher,

2. Four major hedgerow species (i.e
ey M : -I'II; m Desarodamn rensmis, Flemigia
et M o | muacrophyili, Indipoters ami and

g.m' F A Teplirossa candids) have been
(il - 1w I : ! !

3 fom selected to measure the mulch
§ wm i il (prunned biomassy and litter
S i _/ ﬂi decomposition rates in view (o
(5 = N TN eni s e e s pten
kst % um e s Uik 298 A A e It was observed d:.::.n“t mulch

il Luppiay mgine : [uster i
v S R W | S5 s e Sedinie
- - = - e Among all the species tesied,
leaves of [}, rerpeonsf decompose

Fig. & Effect of lopping on vicld of dilTerent crops

mch faster.




3. The sail showed an increase in
mitrogen, phosphorus and cathon
level in hedzerow siles than the
control pleds, indicating that faster
nutrient back rranslocartion
through mulch help not only the
crop but 1o soil as well (Table 3).
To menitor soil-loss and run-off
measurement, the experiment is
heing maintained al ATSCFS
project Longnak in Magaland,

(Summary of the Compleied Project)

Hackground

Agriculiure in the buffer zone of
the Wanda Devi Biosphere Reserve
(MDBR) is characierized by a
substantial diversity and a high degree
of self-reliance. Duning the recent past
i wvariety of changes have been
observed m the traditnonal agriculiural
sysiems, These changes are driven by
socio-coonomic-cultural changes,
conscrvation policies, reduced
availability of natural resources o
support agriculiure and poor off-farm
ecomomic avenues, The change Trom
traditional food crop agriculture 1o
traditionzl cash crop based agriculmre
has beéen advancing since last few
decades resulting in huge loss of
rraditional agrobiodiversity. The
eeological and economic securiny of
the traditional farming sysiem appears

to be in jeopardy in this area as also
obzerved in other paris of the Central
Himalaya,

Ohjertives

1. Toanalviee the land management
cultural practices and eco-
physiology requirements of
traditional under-utilized crops
and their comparison with
COMMMON COOP Agroecosysiems,

2, To stody the contribution of
teadinonal under-utilized crops n
mesting the food requirements of
traditional societies in terms of
fuantity. energy and protein,

3. To survey all plam species of
potenttial food value which have

Table 3, Stanes of soil ar initial and after one-yvear of hedgerow ncorporation at Midhpu, AP J/

Tnitial: —
Conral All fiedd @15 60124001 (1165 +0.004 1352000
15-30 6001002 141 4 0,009 L1.3340.01
Pliots desigared for All field 15 6212011 01810+ 0000 138 40.00
hedgerows plits 15-30 6. 100,01 (168 +0.021 1.33+0.08
Afier ome vear:
Comral All field -15 6.2040.15 ik 160 £ 0083 1,420,000
15-30 3.7640.01 (b 1364 0,001 LA+ 002
Flening e~ fndigoies Midealley 015 6. 28 40.01 (L1885 4 0005 L3140.02
15-30 6.27+0.02 0174 40,010 LT 20001
Mear hedgeraws (15 &l80.01 .261 +0.001 2654120
15-300 3954001 0,189+ 0.00F L. 19+0.01
Tephrosiva + Flemingeia MiEd-alley 0-15 £, 35 -£0,05 L300 £ 0,008 1.23+.001
15-30 6064002 (h 158 +0.005 1. 2220.002
Near hedgerows 0-15 .24 +0.01 (366 £+ 0.005 1243001
15-30 6. 16L0.01 (L2123 £ 0005 1.3 20016

Samples For near hedgerow were collected for a distance < 30 cem rom bedgerow species
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been domesticated by the
traditional socicties.

4. To work out the extent of area
under cultivation with the
altocation of land to wraditional
under-utilized crops by individeal
familics i relation to the al
cultivable land of a family.

Resufts and Achievennams

I. Present study reveals declining
traditional crop diversity during a
very short peraed of two and hall’
decades (1970-95). DMany
vraditional crops have been
replaced by those which attained
the stamus of “cash™ crops like
potaie, kidney bean, amaranth,
and SFaeoprvrii e (opgal),
Reduction in crop diversity. in the
present case, is a cumulative effect
of a varety of factors including
(1) reduced availability of biomass
fromm the forests and pastures, the
very base of sustaining readitional
diversified agriculmre, (i) rapid
socio-cconomic and cultural
changes favouring & shift from
subsisience 1o market coonomy,
{iil) Jarge scale migration for off-
Farm employment., and (v) lack of
incentives for marketing of diverse
preducts from  traditional
AEMOSCOSY SIS,

2

Limited opporiuniies for income
seperition foree the fnmers 10 sell
surplus agricubtural produce at low
prices io the traders against case
payment or bartered in exchange
of food commaodities like rice,
supar, salt ete. Fanmers are not
conscious about the margin of
profits realized by, the middlemen
or terminal traders.

3. Based on the findings of the
project appropriate sirtedies were

developed 1o improve the
productivity amd sustainability of
the traditinnal agriculiure of this
region which includes: (i) need nx
improve  the  iraditional
technologies of soil fertilily
mainienance and agronomic
practices 10 enhance the yield in
their natural habital while making
use of locally available natural
regolerges, (i) mixed cropping of
Serfarmricers fderasam #
Amaranihus spp. or Soldoun +
FPhascolus needs o be
emphasized singe legumes are
known 1o improve the sail
fertiliny, while providing high
gconomic returns, (i) the
agriculiure particularly ar lower
region of buffer zone need o be
further strengthened throogh agn-
horticulmeral inputs {such as
FPrupos spp., Joglins regla eic.)
which are highly remunerative and
for which region has comparative
advantiges due o climatic and
othier factors, {iv) the proper
compensation should be given b
the farmers for crop damage
cowsed by wildlife, Besides, the
crops which are least damaged by
the wildlife like Ameramifus spp.
and Horderr spp. and medicinal
plants may be cultivated in argas
where chances of damage from
wildlife are more, {v) value
addition in traditional crops is an
indhirect bul vizble and appropriate
strategy for their conssrvation in
their natural habitats. ITnaddition,
small cooperatives gither at village
or community level should be
apencd to take markering
vesponsibilities, sochat the proper
benefits could reach the local
farmers, thereby increasing Lhe
imgrest of the farmers towards
cultivation of these crops, This
strategy will generzie employment
and improve income in rural

areas. [f demand is stimulted.
farmers will be cneouraged o
enhance production of the
traditional crops, and (vi) kitchen
garden, a highly organized
production system, needs 1w be
strengtbhened  through  the
cultivation of spices/condiments
ard medicinal plani species.

Backgroumd

The Himalaya constinies a unsue
geographical and geological entity
comprising & diverse social, colmral,
agro-economic and environimental
setup. In this region limited life
SUpPOTTIngG activigies are available; land
constiites e most precions pesouree
for its inhabitants as iU is the main
spurce of livelihood. The ever
meteasing population of keman and
livesrock in this region, has made i
imperative 10 assess the production of
bioresources such as agriculwral,
fodder and fuel in the differem geo-
environinental conditions. With thig in
view, Hawalbagh development block
of Almora district was selected as a
samiple and is being studied in detuil.
The entire block has been divided mio
thres altitndinal zones (1€, less then
1400m, [400-1600m and more then
1600m), and forty villages of the block
are being studied.

Oiyjectives
1. Te study the population

dependency on agriculiure.

2. To guanmtify the agricultural
production in the existing
conditions of different geo-
gnviromment condition.




1. To guantify the contribution of

agriculiusal production o the ozl
food requirement.

Result and Acieveneies

. Maximum mixed cropping was
Found in the zone 11

2. Percemw of irrigated land decreased
with  imcreasing  altitude/
altituditional zones. It was about
5% in zone T and less then | % in
the zone 1T (Table 43,

3. Under the irrigated system potato
cultivation was found oaly in the
zone 1 while paddy and wheat are
culiivated in the entire study area
{Table 5).

Fig. 7. Tradizional system of labour efficiency through music

Tabde 5. Contribution of agricultural

method is a major activity of the

production o the total food pregramme. To be able o reach the
L iremant. rural inhahitants the communication
4, Cultivation of paddy amd wheat R ;

s 2 3 - : mechanisms has 10 be down o earth,
decreased with increase in Fomes | Bice Wiheat and The core under this programme
elevation while cultivation of millets attempied training trainers from the
:I‘nille:s.. potate and other crops i local inhabitants who have potentials
increased {Table 4). 1 86.86 87.42 of training others and understanding of

the mtricate details of scientific
5. The crop yields were meel A T s interventions.
substantial parct of requirements 1 42,93 65.00

and deficits were found 1o
increase with elevation for rice,
However, for wheat and millets
the high population pressure zone,
ie., zone Il showed maximum
defieit.

Oiectives

I, Ta develop simple feld manuals
for farmers.

2. To train trainers in technologies

Background described in the manuals,
6. Traditional system of providing  Providing sustainable livelihood 3. To impart training through
tabour for imtensive agricultwral  technology  training  through participatory lzarning
activitics are still prevalent (Fig.7)  participatory technology transfer methodology. '

Tuble 4. Land under different crops (%)

Czone | igeedias = L SN |
f Fofwal | Paddy | Wheat | Powmn Softol | Paddy | Poso & |
] ] . " o e : % |
1 = 4.87 10 32 18 95.12 04,57 66,25 35.63 3372

u 274 10 100 - 9728 64.13 66,12 | 3587 1251 !
I m 052 10 1040 - o018 6074 G1.ET 30,26 M3 i
L5 | Eme A iznli ) |

1%




Resuelt ard Achievements
(a) Central Himalaya

1. A total of 30 local farmers were
invited for the training ar Gagil
village of Hawalbagh
Development block, Farmers were
selected on the basis of initial
interest and knowledge of the
subject and ability to explain the
technolegy to others,

1. A rraining manual was prepared
based on the participatory
discussions. The manual was
distributed among the farmers for
their future use.

3. To improve the status of land
respurce and also to boost the
ecomomic condition of the
mhabitanis a number of concepls
were  discussed  and  for
demonstrated. i.e, protected
cultivation {polvhouse). bio-
tcomposiing, green manaring.
agroforestry. mullipurpose tree
plantations, cash crop cultivation,
water harvesting echnology, sml
conservalion measures, e, (Fig.
).

Table &, Manpower training [or contour hedperow Farming system echnology

—aa— ——— e g T

1957 ]

el

Ptanners 3

Extension workers ]

| MR

Taral no. wained )

Total staff ruined i
Farmesrs:

Trained 30

Primary exposure bil]

Stidenrs

(b} Mortheast Himalaya

For the large-scale replicanion of
varicus demonsirated technologies,
frequent training and capacity bulkding
programmes were organized in view
to be able o reach to the rural
inhabitants. The (raining was
organized at official, NGOs and
farmers level as they are three
important tiers for achieving
sustainable development for any given
area. The North East Unit in the region

Fig. & Farmers training on prodected cultivation (Polyhase)

[ e | ww | e
13 40+ 49
3 30 15
: % 24
5 a0 25
2 I8 05
17 2 100+
57

rraing following manpower in contour-
hedgerow-farming system and other
allied technologies in different years.

Backeround

The people inhibiting in the buffer
zone areas of the reserve are Bhotiva
tribe belonging to Indo-Mangoloid
ethnic group. Dependence of locals on
natural resources for subsistence
requirements existed in the buffer rom:
and adjoining areas of Nanda Dewvi
Biosphers Reserve (NDBR) since i
immemorial. The conservation
priorities in NDBR  are required
changes in  natural resources
accessibility. This resulted in declining
the population of many medicinal and
aromatic plant species (MAPs) in their
nagural habitar, leaving little scope for
their narusal regeneration, Widespread
poverty, population  growth,
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envirenmental degradazion and lack of
employmenit OppoTiunitics,
characterize the life throughout the
haffer zone areas. Lack of appropriate
initiatives to enhance their capaeity o
gain economic benefits from the new
market apportunity deprives the local
sommunities from geating momsetary
henefits on one hand and gives way w©
unsustainable exploitation of the
respurce base on the other. Since the
region is very much climatically
favorahle for the cultivition of MAPs
and therefore, there is strong need of
emourage local people o underiake
their large-scale cultivation so as 1w
achieve the socio-sconomic
development  and  biodiversity
conservation goal.

Aeceives

1, To idenrfy appropriate sites for
Lhe establishiment of demonstration
models  for  cultivation  of
medicinal plants having huge
economic potential and market,

b

Te develop agra-technology for
economically suitable species and
also  decument  indigenocus
agronomic practice and uses of
these medicingl plants which are
alreidy broaighl wisder cultivation,

3. To work out cost-benefit asalysis
of culidvation and their role in
focal economy.

4. To create awareness among the
villagers/farmers Iowards
oultivation of MAPs and their role
i €Comomic  Opportunily
generation and conservation of
fAral MEsounces,

Resulfts and Achievements

1. Based on the in-depth survey
garried out mn the buffer zone
villages of MDER and its
adjoining areas (Nit valley), five
potential sites for demonstration of

[ =]

cultivation of medicinal plants
were esiabbished in differem
villages namely Surithena (ar road
head), Tolma (3 km away from
the road head), Rwing (4 km away
from the road head), Zugza (1 km
away from the road head) and
Garpak (12 km away from the
road head). The selection of the
siles was bused on the inlerest of
the local people or villagers
towards cultivation of MAPs.

While conducting the survey it
wis recorded that about 16 species
of MAPs Le. Affium serachyi.
Affien fruendte, Amgelica glavca.
Carunt carvi. Dacryloerhiza
hatggirea, STUSSUred COSIUS,
Megacarpes polvandra,
Plegrogpermum. gngelicoides,
Acoafiunm heterophyiivm.
Ficrorhiza korrooa, Rbewm
gustrale, Porentilia, Plantago
ovata, Palveonaiem, Armebia
benthaniy, Porentifla fuleens.
Selinum vaginalunt have been
broughl wisder cultivation by the
local people in small or larger
scale about & decade back for their
own use.. The indigenous
knowledge related to agronomic
practices and wses of these MAPs
have been well documentated.

About 13 low cost palyhouses
{hamboo and iron pipe made) have
heen constructed in different
demonstration sites located in far
flung and remote arcas and
experiments are under way (o
evaluate the yield potential of
different medicinal plants under
wa  elimatic  conditions
{peyhouses and eontrol), Besides,
low cost hiocompast pits to make
use of locally available weeds,
tree Jeaf litter and crop residues
45 8 manure or hiccompost 10
enhance the yield of theze
medicingl planis have alse been
constrecied.

4. Farmers to farmers training
programme on medicing plant
cultivation was organized at
Pangrasu, a huffer zone village of
MDBR. 40 farmers from 10
villages of Chamoli and Almaora
districis participated in this
training. On-site training of
medicinal plant cultivation and
simple rural echnologies were
aiven o the farmers.

Backgroumd

The Edible food ftems thar ans
available in the wild condition are
found io be the major source of
protein, minerils and vitamin required
is the essential nuiritional inputs by the
expecting mother of the tribal
communities. Bui due w large-scale
deforescation  and  influx of
miosernizstion sach knowledee as well
as practices is on the verge of
exfinction. More over due (o
shoriening of jhum cycle the
apricultural prichuctivity are also poang
down. Arunachal Pradesh has a very
rich cultural a5 well as biological
diversity and the knowledge of the wild
nutritional planiz and animals are
found to be very rich among the tribal
communities. To conserve the
impartant information and w imprave
the socw-economic status of the people
it is very much necessary o first
explore these informazions and o
develop some kow cost tlechnalogies for
ex s conservation of the plants and
animals.

EMpecirves

| Augmenting tradinional nurizonzl
sources, especially of expecting
modher, and o encourage their ex
sitn cultivation.

2



2 To

introduce  low  cosl
technodogies like cultivatng the
important plants in the form of
hedgerows, use of polypis!
polyhouse raring of seedlings and
animals,

3 Aupment soil fectility in home
gardens and joum fields through
simple measures such as
hipcomposting, vemiculture,
rizosphere soil amendments and
wse af soil primers,

4  Explore the possibility of
identifying local resources for
value addition to augment ineome
generalion.

Result and Aciievenicents

Lo Aooal of 103 households has been
surveyed and the practice of
marrying woman much younger
than theémselves seemz o he
comman ameng Nishi communiry,

2. The incidence of teenape
matherhood s very common and
prevalent even today, The data
also poinds o the fact that although
education has an influence on (w
number of children per individual,
but has little infleence o check
tecnage mintherhood,

3. Educarion level has been found 1o
have seriocus Impadct on women
health staius. It shows positive
correlation with complicacies
during birth, child morahoy and
number of children per individual
[Table 7). But the fact that near
about 0% of 1ozl women
population fell under illuerate
group, from surveved sample, is
& matter of concern (Tahle 8).

4. Since there 15 no any specific and
special diet for expooting mother,
s in general information regard-
ing food habit of the community
1% studied, The information
regarding wild edible plants are
under process for dentifcaton,

Table 7. Educational of women among sample population and its influence on

hasic reprosiuctive health parameters

Bducaon | Indviausls | Agea
Level (%) firsa birih
Hil 783 16,8
<Clags V1 8.1 17
V1= Wi 8.1 14.3
1545 3 183
XT- %10 27 163
Deaves 41 167

Complicacy | Child o Mean Mo
{mean) Maorality | children
meatt :
0.2 0.7 43
.83 .33 4
n.13 ] 2.7
0 i 3
0} ] 3
113 ] 1.3

Table 8. Correlation berween present age of mother, no. of children, spacing

(year) and complicity at birth,

Mother age Individuals . Mo Chﬂd:m -.Spac}.ng Compliciey
{Year) (%) {mizan} in oo births {Man)
15-i8% 14 2 | 0
19-22 1478 23 1.1l 0
23-26 17.25 279 142 .08
23-30 1907 364 1.2 033
31-34 L& 283 LR 133
35-38 I7 4.57 1.23 1
39-42 0 4.67 1% (.6
A3-446 k5 4.67 1:33 a7
4750 I3 F.3 .5 0.5
59-62 25.5 11.%5 2 5.5
G3-66 6 5 2 1
&1-70 ] ] 1 ]
T1-74 14 7 2 1
Hackground

In Morth East region of India
raditional societes practice shifling
cultivation (jhum) thar has a very close
linkage with food produchon system
and the natural forest ecosystem. The
rapid depletion of the matural resoarces
in recent years, particularly due to
delorestation, the productivity of the
land has been adversely affecied;




which has ultimately led to the
marginalization of the iraditional mwihal
soieties. Most of the recent attempls
for land use development based on the
imported echnology with high-eneray
syhsidics has been rejected by the
people, [t becomes imperative 10
critically analyse and develop an
interrated approgch for the manage-
ment of the system, Considering this
ihe present project was taken upaf pao
sites in Arunachal Pradesh one in
Changlang where the Jhum eyele
varics from 7-8 years and the secomi
in Lower Subansiri where the jhum
cyche is 2-3 vears,

yecrives

1. To assess the faciors leading (o
marginalizgion of jhum system

2. Assessment of alternatives (o
shifting cultivation and the rewsons
for their accepiance or rejection

3. To assess the impact of land use
land cover change on socio-

ECONDINICS.
Resules and Achievernens
1. During recent years jhum

cultivation is not ahle o sustain
the families who depend upon it
For exgmple the arces where the
Jhum-fallow cycle is still 7-8
years, the farmers are shle to
produce culy 33% of their total
rice consumption, whereas
redaction of fallow period for just
2-3 years produces only 7.35% of
their annual requirement

2. Migration of people from villages.
full time employment has
decreased the labouwr forces in
jhum. Although the custcmary
lawes are refined enough to ensure
equily to all member of the
community at all the times so the
concepd of land marginalization
hased on holding size does not
apply in the areas of shifting
cultivation. With increasc in

population and Jand being finite,
thie oaly opdion is o reduce fallow
period.

3. Both Centre and State government
have lawnched several schemes fos
restortion of jhum areas, which
widely covered by various depart-
ments, i.e. Forest, Apriculiure,
Horticulture and Rural Works,
and wnforienately there is ne
coordination  among these
deparmen:s.

The Environmental Information
System (ENYIS) on Himalayan
Ecology was sep as a part of ENVIS
merwork in India by the Ministry of
Environment & Foresis, the nodal
agency in the country o collate all the
information from these Centres (o
provide national scenarios to inter-
national  setup  INFOTERRA
Programme of UNEP. ENVIS
essentially help in handling of huge
and varied information relevant to
cnviroamental management,

Oijective

The ENYIS Centre on Himalayan
Ecology is the sole Centre in the entire
Indian Himalays, which 1% trving (o
integrate the availzble information in
the ready to use form for the users of
remote hilly regions in particalar and
for regional developmental planning in
broader perspéctive.  The Centre
carrently engaged in collecting,
compiling and  disseminating
information through viable databases,

Resules and Achievements

1. ENVIS Bulletin Yolume 8§ Mo, |
and 2 were published.

2, A  monograph  providing
Demographic data base on

=

Himalaya was published and
distribured.

3. A user interface workshop was
organized for the users of North
East India whers about 150 users
from R&D  [nstitutions,
Universities & NGOk paricipated.

frckpround

The TSBF is a programme of
collahorative research with the overal]
ohjective of determining the
management options for improving the
fertility of tropical soils through
biological processes. The South Asian
Regional Network (SARNET) of this
programme is co-hosted by this
Institwie and Jawaharlal Kehru
Universily, Mew Delhi sinee 1993 and
is facilitating centre for information
collection and dissemination.

Chiecies

1. Toconduct callaborative research
withfanong participating scienisis,

[

To coordinate reseirch networks
and projects

3, To offer advice and assist
scientists in the preparation of
rescarch proposals and obtaining
funds

Resulis and Achievemenis

I. Compilation of abstracis and
bibliography was continoed.

2. Collaboracdve project submitted
for possible Mnding from GEF
was persucid.

3. A national review meeting was
organized o compile the state of
the art reports in specific areas
retevent o the SARNET.

3
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3.3. CONSERVATION OF BIOLOGICAL

The impenance of mantaing Himalayan Biodiversity not anly for the present
but also for posterity is now well recognized. The core is strengrhening its
activities by developing hoth shom (leeation specific) and long (hroader sparial
scale) term programmes. All gctivities are responsive fo confemporary global
thinking cn the suhject matter, It is in this context that the frame work of different
projecis are developed as per the guidelings provide by Mational Action Plan
(MNAP) and AGENDA 21 in conjunction with the Convention on hiodiversity, It
aimg in harnessing potential bio-resources equitably and also in halting the
increasing pressure on biological assets. Following research programmes are
under progress,

Documentation and prioritization of imporant components of  biological
diversity; programme to identify and monitor the preocesses and activities
responzible for depletion of biodiversity, Tdentificarion of priorities for
maintenance of existing odiversity in the Himalava and assessing threats to
bindiversity in selected protected areas. Efforts are also on toe complement in
i conservation with the help of ex site methods and ensure peoples” participation
in bindiversity conservation




SEHJ'.' MQE e Blﬂd:lmﬂ'.
‘Habitat Fragmentation and
ﬁuﬂﬂﬂﬂuﬂ in the Protected

and Ecologically Sensitive

Habigits of the Himalaya

Baekprownd

The identification amd
characierization of habitals of the
Himalaya, especially those supporting
sensitive biola is of paramount
importance for idemtifying the
disruptions and magnitude of pressures
leading to habitat degradation and
extirpation of impenant species. Index
of change in & system can effectively
be monitored and conservation
measures adopled when habitas are
taken as smdy wnits. The project was
initiared o study the habita diversity,
distribution pagern of native and non-
native species and monitor changes in
protected (Kumaun: Askot Wildlife
Sanctuary, AWLS and Himachal
Pradesh: Kanawar Wildlite Sanciuary,
KWLS) and other hiodiversity tich
areas of the region.

CHyectives

1. [Idemification. classification and
mupping af important habitats

2. ldentfying degree of bintic and
anthropogenic pressures causing
fragmentation

3. [Identifying habitats that support
impostant taxa

4. Marrowing the gulf between Jn-
st and ex-sfip conservation by
developing  techniques for
enhanced economic wiilization of
in-sity respgrees in ex-situ
situations

Resulry and Achiievemenis
Ay Askor Wildiiie Sancieary

i, Based on habiwat preference,
population size. distribulion range
and anthropogenic pressure, 207
species belomging (0 150 peners
and T4 families have been
identified as rare endangered.
Frequency of distribution within
different lific forms was analyaed
(B.TOS trees; 14.49% shrubs and
T5.86% herbs).

2. Along the vertical gradient
maximum rare endangered species
(56,52%) are disteibuted in the
alitude zone - 1.800m and

(h)

minimum specics (13.53%) in the
altitede zone > 3 R00m.

OFf the toial rare endangered
species, 57% species are native o
Himalaya, 9 18% species are
native 1o Himalaya and
neighboring countries, together
and 33.82% species are non-
natives, 6.76% species are
endemic o Indian Himalave and
25.60% species are near endemic.

Ten species have been recorded in
the Red Daa Book of Ilndian
Plants [ Tahle 9,

Biodiversity stuoies of subs-iropical
and lemrperare fareses

Survey and sampling of the
vegetation and soll were contimued
in the Jakhdev forest beat and
reserve forests of the Cantonment
ared in the Upper Siraunt Gad
Catchment {Ranikhel area), For
resource ulilization pamern and
extraction trend Dhyoni village
was surveyed and sampled.
Compilation and avalysis of the
data are in progress.

In Kaligad and Dalmoti forest
heats five habitats {i.2.. shady

Tahle 9. Rare-endanpered species of AWLS recorded in the Red Data Book of Indian Plants

Toaxa

Airyrim durfiied (Bedd. ) Bedd.
Acer cacsium Wall,

Cvmbidon etwrmewn Lid].
Cpripedivm cordigernm Dan

. elegans Reichb.

. fimadzicum Rolf.

Dipseores deftoddea Wall, ex Kuath
Erin oecidanialis Seident,
Nardomizctiys grandiffons DiC.

Piesorhiza Errreoa Boyle ex Benth.

Aliidina) range (m) Threats chserved _RDB Status
3.000-3,500 Hahlz degradation Vulnerable
28003 200 Crver-exploitation Vulnerahle
1,001, 400 Habitat degrad=iion Vulnerable
2, 600-3 000 Habitat degradation Rare
3.000-3 500 Habitar degradation Rare
3. 0004, 10 Hahimt degradation R
1.500:2 300 Ower-exploitation Vulnerable
1,200- 1 500 Habitat degradition Rare
3,300-4,.200 Over-exploiaion Vulneruble
3,300-4, 200 Over-cxploftation Wulnerable
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moist, dty, riverine, depression
and  degraded) have been
identified. Amongse the habits
richness of trees (30 spp.j and
total density (7.63 ind./100m%)
were highest for riverine habita,
Total basal area (em® 100m?) was
fighest for degraded habitat
(5Z204.93) and lowest for riverine
hahitaz (2495_15).

The richness of saplings was
highest in riverine habitat {28
spp.) and seedlings in shady modst
habitat (27 spp.) whereas total
density (ind. /100m?) of saplings
wis highest in shady moist habitat
and seedlings in riverine hahirar,

Mine forest communities have
been identified and distributed in
the identified habitais, of these
rivéring and shady moist habitars
Tepresented maximuom number (5,
each] of communities, Among all
the: communities the ol density
and toial based area of trees were
recorded highest for Cupresans
rorlosg.

The soil moisture content of
Kaligad and Dalmoti forest beats
ranged from 6.00-23%. pH, 4.20
- 6,00, arganic marter, 1.49-
11.11%. organic carbon, 086
6.4 % and nitrogen, 0,060,955,

Biodiversity studies afong
disturhance gradiems

Affer extensive survey in Kumaon
Himalaya, three different study
sites Svahidevi Forest (1000-
2350m):; Kukucheenz forest
{1200-2400m} and Aicholi forest
(1300-2200m) under three
different levels of disturbance i.e.,
degraded, semi-degraded and
pristing were selected,

Phytosociological smdies {winer
seasom) were conducted 10 know
the forest structore  and

regeneration wrend of tree species
(analysis under progress).

3 Dama collection for herbaceous
species and tree recruits in
different seasons is under
Progress. 2.

fch) Srudies in sensitive Babitats -
rimbertime

1. Information generated from nine
(30X m) plots, three in each
allitude zone | < 2800m; 2800-
3200m; 3300-3600 m asly, in TLZ
of Valley of Flowers National
Park and adjacent arcas was
anilyzed for compositional details
under different life forms (Table
10). Plats were marked for
continuns monitoring. 3.

L)

Compositional patterns from |8
(30X50 m) plotz were recorded
(analysis under progress). Soil
samples collected from different
plots for the anaiysis of physico-
chemical properties,

()l Kamawar Wildiife Sageuary
L

L. Assessment of bioresources used
s ethnomedicine was carried oul
in the lower zone of KWLS. Over

35 wild and 16 domesticared plant
species, 2 wild fauna and 13
others (miscellanecus pesources)
have been documented in curing
19 commia diseases.

Acowitim heteroplyfium (3192 ),
Mentha sp, (32%), Beberis
aristaa (26%), Afuza bracteoss
(21%), Ribewt australe (22%) and
Origanurn vulgare (21'%) are the
preferred taxa used for rhe
treatment of the maximum
ailmenis. From users’ point of
view, Afugs bracreoss (41%),
Aconitum heterophyifum (34%),
Fhymuos serpyfium (31%) and
Lirtica didics (25%) appeared at
the top.

Ethmomedicinal Use Index’ (EUT)
is obtiined for upper zone (UZ)
and lower zone (LT) of KWLS,
The analysiz revealed (hat
Aconimm Sererophvifum (17.58.
UZ, 230-L2.), Piorovhizg furmone
(9.36-UZ, 1.81-LZ), Viols sp.
{10 13-UZ, L97-LZ), Thymus
sevpyliom (5.3%-UZ, 1.15-LZ7),
Prrus pashia (5.26-UZ, 0, 16-LEJ,
Rheum auserafe (4.9-UF, 1.15-
LZ), Angefica glavea (4.74-UZ,
0.16-LZ 1, Menitha sp. {4 4412 )
A bragieoss (2.35-UZ, 214-L7),
el are the mos! preferred raxa.

Tahle 10 Variations in analvtical features of vegetation at different altiudes of

TLZ in Valley of Flowers area

Parameter 2800 m as!
Tree species Richness Ly
Dominant species R, arburcum
(IVT 79.8)
Tree density (ind. ha'y 480
Tree basal area (m ha ) 352
Tree sapling/ seedling density TED
(ind. ha™)
Shrub densisy {ind. ha) 400}
Herb density find. m?) 138

3200 m 2l 3600 = asl
(6 03

Aeersp. Beuls utilis

(TW1 70.9) (TWT 280.5)
el fsth
56,2 5.8
120 [580
1600 5SRO0
14.3 1.3




4. Cuantitative assessment is made in
lower zone for households®
preference in curing diseases
through allopathic or Ayurvedic!
herbal methods. Priority score
reflects 45% for seff treamment

theebal). 44%  for local
practitioner (Waid) and 93% for
allopathic doctors.
(3.3.3, Bioresource Inventory of
Backeroumd

Adequate base line data on
bislogical resources of  any
biogeopraphical region help in the
identificanion of speeies, populition.
communities. habitas, landscaps
clements and ecosysiems, As such, it
is  imperative to develop a
compuierized database of existing
binresources of the Himalaya, So far,
comprehensive baseling dara for the
Himalaven bioresources is not
available. Therefore. preparation af
invencory of boresources (family wise,
rarc-endangered, ethnobiological,
endemic, key slone species) has heen
imitiated. The analysis of the dana
generated 5o far bt proved useful,

o

1. Develop a compuierized database
of all species &nd their habitats

2, ldentify gaps therein
3. Draw information gboul varous
attributes of specific habitais/

species

4. Prioritization of species and sites
for conservarion

Resules and Achievements

1. Family Ruraceae of Indian
Himalaya have been anulyzed for

(5]

species diversity, disiribution
pattern, nativity and endemism. A
tocal of 70 species belonging w 19
generz have been recorded. These
species are distributed within
different life forms i, e., rees; 25
spp.: shrubs: 34 spp, and herb: I
Sp. AMONEST gENers Samtherpiem
(13 sppidy Citras (11 spp.),
Evadiz (B spp.). Stimmiz and
Clagsena (6 spp. . each) and
Cifycrsmis (5 sppod, respectively
were species rich,

Twenty-two species of family
have been in use as medicing and
12 species as wild edibles.,

Altirudinal diztribution of the
species showed high species
richness in the sub tropical zone
(L. <1800 m). the richness
decreases considerably with the
increasing altiiede,

Across  the  blogeegraphic
provinces the richness of the
species increased frem Trans.
Morth West {22.88%) (o East
Himalaya (87, 14%).

The Indian Himalayan Ruiacese
represented high proparion of non
nagives (70%), only 21.43%
species were native i Himalaya
and 8.3% species mative to
Himalavan region and other
couneries, together,

Seven specics (hoes,
Boeninghawsenis schizocarps,
Clirrus assamensis. Clausens
dereala war, redusia, Glvoosms

boreana, G. cymass var.
Hnearifalia, Paramisyns
seandens, Zamthoxyium

Burkelliami, 2. psepdmcymdyinm
and Skimmis fdureola subsp.
mfitnervidy have been identified
s endemic o Tndian Himalaya.

In order o develop o germplasm
hank of Himalayvan species and ensure
exssitn conservation, enrichment of
germplasm in arboretum at Kosi-
Katzrmal (Kumaun Himalava) and
maintenance of Rhododesdron
arbarensnr at Sikkim are contnuing.
The project is envisaged to he extended
to Himachal Pradesh and Northeast
region of Indian Himalays. The
activity will not only serve a8 a gene
bank of different Himalayan life forms
bur alzo provide opportunities for
facititating research, training and
developmen: activities.

Obyjectives

1. Developing # gene bank of
Himalayan species including
econemically important txa,

I, Developing propagation protocols
for locally acceptable species for
sustenance and conservation
value.

3. Large-seale multiplication of
species and making the saplings
available to lecal people and alss
for rehabilitating degraded lands,

Restifts and Achievemants

fa) Srengtiening of wriwenm- Kosi-
Katarmal

1. Extension of the nurserv and
arboretum  area  far  the
introducrion and estahlishment of
germplasm incheding orchids and
medicinal plants was carried our,

Propagules of over 435 species
including orchids and medicinal
plants were coblecred and
accessioned. Germination and

xn
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growth responses of the species
were monitored.

Mechanical scarification of seeds
of Tarmmnaliz chebuia improved
germination from 10% o 88%
and hen water treatment of seeds
of Ehretia laevis improved
germinztion from 23% 0 72.33%.
Among other species Flvmmaccs
acimosa showed poor germibnation
(8.4%) whereas Paeonis emodi
showed nmo  germination,
Monitoring of developmental
responses of some of the
established saplings is conunuing.

Over 6,000 seedlings were plamed
in the arboretum sites and Instziule
Campus. Scedlings of useful
species were also distributed o
local inhabitants through vasious
projects of the Institute.

Germination of seeds of Quercos
semecarpifolis collected from
Prazgras and Dhakury populations
was monitored in glass house, nel
house, shade house and nursery
conditians. Seeds and seedlings of
Pangras population showed
maximum germination (35% ) and
growth in nursery condition
whereas seeds and seedlings of
Dhakuri population showed
maximum germination (80%) in
nursery and overall growth in
glass house conditions.

Fsrablishmenr of herbal garden
. P

To enrich gene banks, 70
accessions for 40 high value
medicinal plants at Medicinal
Plams Nursery- Kasol (Kullay and
29 accessions for 54 high value
medicinal plants ar Herbal
Garden-Mohal (Kullu), are
systematically maintained and
were monitored for their
periodical survival  and
adzptabilizy. Most species are
native (38% ) and few are endemic

{25-28%).

2, Periodic ohservations were made

for over 20 medicinal planis o
study the adaptive phenological
traits. Owver a dozen phenophases
were identified for long term
menitering of imporan axa,
mecluding, Anselbics placa, Aralis
cachemirics, Bergenia spp..
Dioseorea defroigea, Hedyvehivim

spicatum. Fodoplyviium
hexandrem, Polvgonsiam sp.,
Pafyvgonum amplesicaple,

Spussurca costus, Thalictram
faliodosum, Valeriana faramanst,
ehc,

3. Analvsiz revealed thar, Jupme 3™
week to August 2% week was the
perind of high blooming (over 40-
5% species), whereas fruiting
occurs between Aupust I weaek
o Ocrober 1Y week (40-60%
sprcies).

it Propageiion provocols for MPTs
(i} Comus capitaia (HQ)

Seed permination studies on
Comiss capitata, one among top 20

MPTs of the west Himalaya, were
undertaken to improve the germination
ability of the seeds and o identify best
responding provenance.

Viability of seeds collected from
different sources {(five distant
populations) varied between
63.3% (Lolty) we 83,3 % (Devsari).
Under control, seed germination was
low (11:4 - 24.7%). Loly (23.9%)
and Binsar (24.7%) populations
showed significantly (p< 0.0%5) high
mean seed permingtion as compared (o
ther three populations (Devsari 18,9,
Talana 13.9; Sitalakhet 11.4%, LSD
4,37, p=< 0.035).

Pre-sowing treatments improved
the germinalion responses, Sulphuric
Apid {vonc.) treatment for 5 mi
significantly improved the germination
{upto 82.8% - Devsari) in all the
populations. Alse, water soaking (30
h) improved the germination
percentage considerably (range 44.4 -
56.1%} in seeds of different
popuizations. Effects of various pre-
sowing treatments (hest responses
only) to improve germidalion amd
reduce days for first germinztion are
presented (Fig 9.

Perceat geemination
& Mean germination time
70 T ]
& il ‘\\,_*__ = i
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0 t + - - - 0
Tl T: T3 T] T:| T;.
Treatments

Fip. % Effect of best presawing treatmenl on germination




(6 Aquilarta malacoensis (NE}

Aguilgria malaceensis Lamk. is
distributed from India 1o
Philippines, the species is nearly
exriner in wild, bat survives
mainly in planatiens and
homesteads in India, The main
canse of depletion is the exiraction
of an elearesin from the dissased
poriions of the heartwood, 2
sowrge of highly prized © agar oil’
uzed in medicine, perfumery and
10CEnRE.

The fruit {a dehiscent capsule) has
mwir locules with one seed in each
locule. In the fruic popolation
examined {n=3845), one-seeded
fruits were more  (two-thicd of
Todal) than pap-seeded fruits (ome-
third of woral} indicating an early
abortion af developing seeds.

Fresh seeds vaned several-fold in
weight from 28.8 w 1348 mg
However, seed weight did not
vary significantly between the
seeds from one-seeded and we-
seeded fruin,

Seed permination is epipeous amd
completed in 13-20 days, with
W% permination achieved hy 299
day. Germination drastically
declined with storige time, from
3% for 2-days storage through
5% for 5-davs storage o only
1% for |4-days storape.

Seed weight showed a strong
cffect on permination and
germination time was negatively
correlaned with geed weight, 16,
heavy seeds germinated earlier
than fight seeds. The prevalent
ceuse of germination failure was
the abnormal embryo {unhealthy
or dead) in light seeds, but rat of
cotyledons in heavy seeds.

{iti} Ostodes panicnfaa (VE)

Cstodes pamicafars ( BL) Bijd.

Lia

fel

(Euphorbizcese) is an evérgresn
tree that grows matrally in the
subcanogy of moist tropical rain
lorest in Namdapha, Amnachal
Pradesh. The seeds attain manarisy
and fall during November and
December. The seeds are used in
pharmacy,

A fruin produces three seeds. The
seads are ovoid, crustaceous.
alhumen fleshy, cotyledons broad,
flat, sewds globose, brown and
mattled smooth. The seeds were
collected  from Namdapha
Wationsal Parck in the first week of
December 2000, The frech weight
of seeds varied from 086w |15
o with ar average of 0.55 g_

A otal of 125 seeds were sown
im rooL traimers in pursery on
December 8, 2000, Towml 35
seeds were germinated, and 20
seads failed o germinate, The
germination started 10 days after
sowing and continued for 39 days.
First leaf flush was recarded on
January 09, 2001 j.e.. 32 days
afier sowing.

Crbservations are continuing on
seedling growth and mortality,

Propagarion protocols  for
medicing and wild edite plants
HP2J

Seed germination tests were
conducted for  Hippophse
rhampordes. A significant
IMprovement in germination was
chserved for GA |00ppm (805 )
el

Three propegation experiments
were conducted for Amgelice
flawca, first two sers using
rhizome segments (without bud)
with growth regulators at open
beds and trays, and third using
rhizome segments (with bud})
‘withoul hormones in earthen pots.

1]

Omly later showed good rooting
response {TH% ],

MNursery level studies were made
for 2 vears” growth and vield for
Acarus calamus using three
positlons and size of rhizome
segments. Middle sepments
vielded 68% higher dry weight
per plant over upper pa and 585
over lower parl. Segment size of
4.5 cm has produced S2% higher
dey weight per plant over 1.5 ¢m
and 39% over 3.0 ¢m seaments.

Rhedodendron arboretum -
Sikim Hirmalaya

Continuation of rhedoedendron
baseling data buid-up for assessing
species availability, conservation
status and threas was carnied out
for the second vear at the Singalila
Magional Park (Darjeeling hills);
Lachen, Lachiung. Yumthang
(northern parts of Sikkim) and
DreomprifBarshay areas (western
Sikkim).

This wear the wvery rare
Rbodogendemg micromeres was
collected from Tsokha in Western
Sikkim. Twao seedlings are
brought (October 2000} and js
performing well so far at the
Arboretum,  Seedlings  of
Rhododendron decipiens, R,
perdofum (smus endangered) and
. depidonm were collected and
planied in the Arboretum.

Rhododendron  seeds  were
collected (21 species) from
different parts of Sikkim between
June 2000 o January 2001. Ta
propagate the plants, the same
were sown in different substraca
including soil brought from s
habitat under greenhouse
environment. The scedlings of
earlier baich (1398) are- also
performing well, the tallest ones
reaching 3-6 cm and with $-13-
leaved stricime.
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4. Seeds of the rare Podogdllum
sikkimensis were collected (May
2000 from porth Sikkim (4,200
my and introduced in the
Arboreium  nursery under
greenhouse condition. The geawth
in field soil at Pangthang (80X m)
was remarkable with above 90 %
suprvival

5. Seeds of Masnoliy campbelfis
were brought (July 2000, west
Sikkim) and grown in nursery
along with she species of Ahics,
Acer, Hippophaee, Larix, Preea,
Fopuius and Teuga (Movember
2000, north Sikkim)y and Aeer,
Jusmperus, Taxus (October 2000,
Singalila Range),

334 Imitiating. Biodiversity
Conservation Through Peoples
Participation in the Himalaya

Hackeround

Both the Government and Non-
Crovernment agencies are pursuing
Bindiversily conservation programs
aeross the Himalaya, Presently, such
initiatives are  restricted 1o
identilication of sites, surveys,
mventorization of biodogical resources.
sirengthening the netwark of Proected
Areas, conservition of threatened
species and ex-situ germplasm
mainenance. 1t has been argued that
conservation dction needs (o be
promoted and implemented by
bringing local people into the
conservalion movement and
considering them as potential allies,
Since these aspects are nol adequately
focused in the Himalava, an initianve
im this direction was taken (o bring the
target groups in to the conservation
movement.

Ofjectives

1. Promote ind strengihen
mterachons with the target groups

2. Promote conservation science
espectally among School/Callege
students

3. lmpart on site traning on
collection, storage and
propagation methods of target
species focusing on teachers and
sludents

4. Obtain and analyze response of
different target groups with
respect 1o loeation specific
COMSETYAENL OpRIoE priorilies

L

Esiablish preservation niodels in
college/community lands depicting
locally imvportunt bioresources

Results and Aclvevenents

fa) Participatory
Priormme (HC)

Biodiversity

I. Continuing with the series of
Training Workshops, the VIL iwo
day Trainmg Workshop was
organized in Govi. Girls Inter
Collepe Dwarahat (Almora) on
March 3-4, 2001 (Fig. 1),

2. A total of 62 purticipants. (46
siedents, 16 reachers) from 17

educational mstitutions atended
the workshop. Pamicipants were
exposed 10 various aspects of
hiodiversity conservation (viz..
definition and dimecnsions;
assessinent and mronitonng: valee
and value addition; propagation;
importance of seeds and seed
hanks; relevance of genectic
diversity: and mainienance of
hindiversity ). Also, the
pamicipants were infroduced aboul
the on going country wide process
of developing MWational
Biodiversaty Strategies and Action
Plan (NBSAP).

Anglysis of participants responses
Tor three workshops {Workshop V
- Maravan MNagar. 1 = 680; ¥] =
Saukiathal, n=063; VII -
Dwarahat. n = 623 revealed th
s training significanily improves
the understanding and Faciual
knowledge of participants.
Improvemsnt Wi miare
promounced among sudents. The
mmprovement of knowledge was
particularby seen in subjects like -
hiodiversity value and volue
addibon (2.2, w0 43.4%; ¥° -
63,514, p< 0.001), rofeof RS n
biodiversity assessment (1-5 o

Fig. 10 Parelparory bssdiversity raining workshop st Dwarabat (Almora)




42.6% 3 - 67059, p< 0.0013,
role of rissue culure in
comservanion (5.1 o 43.4%: ¢° -
54,0454, p=< 00013, level of
improvement in different groups
of smdenis is presented (Table
113

(B Pariiciparery  Blodiversicy
Prowrrarnme (NE)
1. Participatory  Biodiversity

Conservation Programme in
Ezsiern Himalaya involved School
studenns, Workshops, plantation
programmes  and  poster
competitions on Technology Day
(May 1120000 were organized.

i

The Morth-East Unit has taken
PBC prograrmme to the villagers,
farmers and NGOz during
erganization of the iraining
prozrammes on ATSCFS, [n these
programmes, participation has
been ensured from all Swares of the
NE Region.

3. A riEISS QWargness Campaign was
organized o spread (e inessage
of hindiversity conservation in the
society by arganizing a Pavilion
in Orchid Festival at llunagar.
High-level digniraries.
government officials, general

public. wvillage farmers and
siudents visiting the pavilion were
exposed o the Institures’
activides.

4, Bamboo s the most important
resource for the tribes. Culme-
cutting rechnology for hamboo
propagation was suceessfully
demonsirated o the fermers during
training. Other  low-cost
technologies such as  bio-
briquetting, weed composting,
water harvesting, contour
hedgerpw  farming, nursery
techniques have been
dernimstrated ar Midpu site of the
Linit.

Hackarond

The protecred areas of the
Himalava represent uiique species,
Iaibitms, communities and scosystems.
In most of the protected areas
comprehensive studies have not been
carried ourso far, Therefore, focused
studies on the struciure and

compasition of vegetarion. delineation
of forest communitics, human
dependence on the biological resources
including the extent of extraclion,
species preference, changes in the
structural and compositional panerns
of wegetation and identification of rure
endangered species and their habitass
are reguired. The project was initaed
1e-undertake snudies in these directions
in Manda Devi Biosphere Reserve of
‘West Himalaya.

CHfectives

To delineare comrmunities alono an
elevational gradients and assessing
their compositional and structural
s

To assess humian dependencs on
different commuenities

To analyre changes of the
veselalion

Resilrs angd Achievemenis

I. Comprehensive mventory of
vascular plants of Pindari arca has
been prepared. A total of B43
species belonging w 148 families
and 435 penera have been
recorded. These species have begn
analyred for diversity within the

Table 11, Vartarions in stedent’s responses (gcross gender and class standind) regarding general understanding!’ concerms
an biodiversity (pocled information for three workshops)

L Pre B3 126.3) 1241 .4) JE55.3)
Post 13(59.1) Rl 20724} INTET)
L 22774, ns 77727, ps WM 56005, p 0.0 58238 p< 000
2 Pre 273} (858 827.6) 23489
Pog 114500 1744.7) 23(75.99 336745}
b 23965, 7.5439, p=0.01 280, p=0.01 §.4826, p<001
3 Pre Bi56.4) 13(34.2) 13(54.2) 426
Post | S(68.2) 2R(7IT 23079.3) INEID
¥ ldrn 62345, p=0.01 119164, p<0.01 7.3232, p= 001 E6.432%, p<(.00F
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families, penera,
altitudinal range,
endemism and rary.

habiraz,
nativity,

The richness of species is
maximum in family Aseracene
(58 spp.h. penus Podpstichuem (17
spp.), habitat-forests (323 spp.)
imd altimdinal zone 2, 100-2, 800m
(347 spp.). 3% families are
monotypic. Distribution of species
diversity including native and
endemic species along an
altitudinal gradienr has been
presented (Fig. L1).

Among all the species, 219
species are represented in 3 or >
3 habitats and the remaining
specics are restricted o | or 2
habitats only. 414 species are
native to Himalayvan region, 50
species native 1o Himalayan
region and neighboring countries,
together, 12 species are endemic
and 222 species are near endernic.

Amangst all the species, § species
e, Acer caesionr, Prororfiiza
kurroos, [Noscorea delioidea,
Mardosiachys grandiffors, Alfiunr
sirached, Cypripedivi
cordirerum, . oferens and O

fimeiarein have been recorded in
the Red Data Book of Indian
Plams. Using dew [UCN criteria,
2% species have heen categorizad
as Critically Rare (14 spp.).
Endangered (7 spp.). Vulnerable
(7 spp.) and Low Risk Near
Threatened {1 sp.).

Human dependence study was
carried out in the Pindari area snd the
nalive communities for medicine,
food, fodder, fuel, house building.
fibre, agricultural tools and other
purposes use g todal of 234 species.
These species have been analveed for
diseribution amd utilization patterns,
nativity, endemism, rarity and
indigenous uses.

Bsckzround

Recent conversion of the
Khangchendzonga Biosphere Reserve
in Sikkim through the up-gradation of
the erstwhile Khangehendzonga
National Park has opengd up a

HTotal species
O Mative

W Endemic
OMNear Endemic

Fig. 11 Distraabution of plant species slong the slitdinal zomes

completely new horizon calling in
attenton and concern from more mulii-
pronged approach. So far, the
baosphere area ts virually undismurbed,
rich in namral diversity and represens
one of the hiodiversity hot-spet from
the eastern Himalayan region, On
principhe. the Biosphere Reserve aces
45 a natural conservalion pool.
Functioning independently andor
combined  with anthropogenic
compengnt often leads to natural
entropy or induced degradation, the
Iwo most common and obwvious
phenomena recorded from afl over the
world. For a clear understanding of the
total hiosphere system functioning
msigh ko the various inherent natural
cycles and itz associated awxiliary
eveles 15 primary . Towands this holistic
understanding of the
Khangchendzonga Biosphere Reserve
is planned through this research
projecl

CHyectives
1, Asstzsment of lundscape change.

2. Man-animal-biosphere interaction
on specific places.

3. Specialized habitao monitoring for
identification of keyvsione species.

4, Fupetiopal uwnderstanding of
vegetation 1ypes based on
altimding| distribution.

5. Evaluatien of buffer and
manipulation zones for sustainable
resoures MHEANAZeMEnt.

Resales and Achievemenis

1. Remote sensing techniques were
used e derive the inventory of
resources  and  fandscape
characteristics of KBR for a
pericd prior o the declaration of
this BE. With the help of digital
image processing of Indian
Remote Sensing Satellite (IRS)
data, the spatial composition of




mportant land usefcover of the
hiosphere arca were determined.

Another important landscape
characteristic was derived in terms
of Mormalised Difference
Vegetation Index (NEYT) map for
the similar peried from satellite
data. NDV] values were ohiained
fior different land wse/cover of the
BR. Such estimates for KER shall
serve the purpose of bascline
characteristics for assessment of
landscape change, pressures due
1o fringe area human-animal
activities, habitat monitoring anmd
functional analysis of vegetalion
versus altitude.

Socio-economic and ecological
indicators of the fringe area
settlements in the North Sikkim
were estahlished by primary
survey. Surveys along the [vinge
arca blocks and villages were
carried oul al household level,
This has revealed the senlement
structures, socic-economic fabric,
traditicnad agricelnre practice and
management, and the pattern of
resources use. The human
poepulation living close 1 KBR is
largely dependant upon the forests
of buffer zones for non-timber
forest product (N TFP) extraction,
fimher, fodder, open grazing and
fuel wood use. This may lead 1o
impact on the habitat degradation.
and depletion of some flora and
fauna of the KBR.

For observations on human
dimensions of biosphere
interference, a conservation
attitude survey was conducied in
the important fringe ares
settlements located crucially with
BR. Contingent valuation method
{C¥M) with emphasis on
willingness-to-aceept (WTA) and
willingness-to-pay (WTE)
approach was adopied. The basic
premise of this valuation was that

the envirommental conservation
costs of enforcing BR principles
af restrictions on the use of mamral
resources shall also be borme by
the local populations or the
stakeholders within their socio-
cultural and economic framework
of subsistence. To interpret the
possible underlying issues, the
entire responses were collected as
conservation driven concerns,
sicin-cconomics driven concerns,
willingness-lao-accepl {WTA)
willingness-to-pay (WTF) driven
concerns and participatory
coneerns in the BR concepts.

Background

The Himalaya is known (0 support
a large number of endemic medicinal
plants. Such taxny possess maximsm
number of attributes for priority
conservation mittatives, Considering
the comservation importance and o
harness the soonomic potential of these
endemic medicinal planss, the project
Envisapes (o assess population density,
analyze inter-population variability and
evolve convenlional and io virre
methods of propagation of selected
{i.e.. Aogelica glavca, Swertia
angustifofie, Amebia benthaml  amd
Sarssurea ofwalla) species in west
Himalaya.

Obfectives
1. To quantify and assess population

size of selecled species in natural
habiat

i, To analyze morphogenetic
variability in selected species

3. To identify consteaings in
conventional methods  of
propagation

4. To develop i wine propagation
protocols in selected spcl:i&s
particularly those of narrow

geographic range

3. To develop germplasm bank of
proposed taxa in selected sies

Reslts and Aciievements

1. Quannfication of species in patural
condition was atempted { Armebia
besrtliamit and Angfica glavce - 10
populations, ecach; Swerdfd
arpgusiifoa - 9 populaions), Five
populations of Ssussuread
afrvadfats Bave been identified for
detailed investigation.

2, Protein profile and isosyme
patterns of Swerfa angustifolia
and Szwssurca obvalfata have
been drawn. Morphological
studies in seven popuiations of
Arnebra Benrhamii,  nine
populations of Swerts ancusiiie
and gight pogulations of Angelics
olates have been conducted.

3, Seed germination protocols have
been standardized for Ssussurez
obvallats, Angefica glvcs, and
Armelia bemhani .

Background

To  advice and oversee
implementation of various research
projects in designated and potential
zites, Central Government has
constituted a Mational Expert Advisory
Growp. Various relevant organizations
have been encouraged (o develop
innewvarive, inerdisciplinary research
proposal for Eiesphere Reserves
including modeling system for
mtegrating social, economic and
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data. The Central

ecological
Gowvernment has designated Lead/?
Courdinating Tostitution for each
existing Binsphére Reserve 1o servie as
a foecal point for formulation of
research projects and collection and
dissemination of research based

information for use in beter
management of Biosphere Reserves,
G. B. Pant Instituie of Himalayan
Environment & Development, Kosi-
Katemal, Almora kad been identified
as a Lead/Coordinating Institution for
MNanda Dievi, Manas, Dibru-Saikhowa
and Dehang-Debang .

Cmectives

I. Collection. symbesis and
dissemination of research based
information  in respect of
Biosphere Reserves from all
SOUFCES

2, Inmeraction with regional research
orgenizations for development of
suitable research projects

3. Interaction with Biosphere
Reserve Managers 1o assess the
research needs and crucial issues
reguiring research effarts

4. Pubfications of compendium of
upe date information and bringing
biznnual publication aimed at
educafing stzkeholders

5. Any other assignment which may
be entrusted by Central! State
government to achieve larger
abjectives of the schemes

Resuls and sclievemenis

1. Liegrature survey was carried out
from different libraries of
Government and Non -
Government Organizations,
Published papersiarticles in
journals, books, magazines,
technical reports, ete. were
collecied, compiled, synthesized
and documented on various

aspects of Manda Devi, Mapas,
Dibru-Saikhowa, Dehang-Debang
and  Kanchendzonga BRs.
Research papers were alse invied
to compile the data hass of these
BR=.

Interaction/Coordination with the
Central and Stae Government
Organizations and NGO's was
done through correspondence and
project proposals in various
themees were invited from these
OrEanizations,

Interaction was done with the
Binsphere Reserves Managers
regarding the research and
development scrivities through
letters, personally as well as
through deliberations on various
themes of bindiversity during the
Training Workshop organized by
WII, Dehra Duon for the
Himalayan Biosphere Reserves
Managers.

The Huomalavan Biosphers
Reserves Bamnual Bulletin, Vol
2 {182y was published. The
Bulletin includes ressarch papers
on Taunsal (Mammals, reptiles and
birds) and [loral diversiy,
absiraces. project and Ph D,
summaries, news  iems,
hibliography, format for the
sibmission of the project
proposals, list of projects and
instructions o auwthors for
suhmitiing research paperss
aricles.

Format for data collection and
adentification of gaps was upsdated
by incorporating inpats received
from the Direcior, Botanical
Survey of India, Kolkata and sent
to all the Lead/Coordinating
Institutions and Himalayan
Binsphere Reserves Managers for
developing datd base and
identifying gap arcas.

Backeroumnd

On account of the sensitivity to
climate change, unigueness in
baosfiversity elemenis, along with the
socin-religious significance, the
Timberline Zone (TLZ) of wet
Himalaya has been identified as
potential biodiversity = hat spor”
Hiowever, due o repular interventbon
of human and natwral factors, the
matural habitats ar TLE are changing
fast and consequemly affecting the
various biodiversity patrerns. Studies,
so far conducted in TLZ, are
subjective in mamnre and lack effective
data base for specific issues like habitat
hrodiversity relatenships, The presem
mvestigation allempls (o address 1his
issue.

Objectives

1. To identifv and characterize TLZ
habitar  relationship  with
hiodiversity clemenis focusing on
fleristics

2. To assess habitat alterations and
consequent change in native and
neai-native biodiversity Elements

3. Toidentfy and prioritize sensilive
TLZ habitat and hiodiversity
elemenis

Resuits and Acfievenens

1. Timberline zone of proposed
Umarakhand Biosphere Reserve
was surveyed and base maps
{contour/landuse/drainage)
prepared for logating the TLZ
habitats, sample sites and
preparing the distnbution maps of
sensitive taxa.
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Preliminary survey of three bel
Iramgects contaming 27
svatematically Inid sample plods
was conducted. Plor dara of
vegetation patterns collgcted
(analysis in progress),

3. Lierature survey conducted and
sampling designs for intensive
investigation prepared,

Backgroomnd

The use of Medicinal Plants in the
Agurvedic, Unani and ather traditional
systems has increased the demand of
it of the high value species growing
in the Himalayan region. The
nereasing demand of Medicinal and
Aromatic Plants has increased pressure
on mast of the wild populations of such
species. This has caused decrease in
the population of most of the species
o & greaq extent. Therefore, (o meet
the demund of different pharmaceutical
industries, and reduce the pressune on
the wild population of Medicinal and
Aromatic Plants, Minisiry of
Agriculiure and Cooperalion has
sturied promoeting cultivation of
Medicinal and Aromatic Flanis under
Central  Sector  Scheme  for
Development of Medicinal and
Aromabic Plants through variois
Organizations.

CMwectives

I. To identify suitable species of
Medicinal and Arcamatic Plams for
cultivation

2. To develop propagation packapes
for distribution o local
COMmMmunities

i To promote cultivation eof
medicinal and aromatic plants
among e logal communities

Reswls and Achievernenes

1;

Mursery was developed in the
Imstiture premises (HQ) for the
production of Medicinal and
Aromatic Planis {Fig. 12).

Background

The demand of natural medicines
has increased dramatically over recent
years., Currently, n-situ harvesting
from wild meets the major market

Fig. 12. Aromatic and Medicinal planss nursery inthe Instiine premises

Six species ie.. Acorus calimis,
Origanumr vulgare, Valerfans
wallichir, Menifa
Ppiperaia, Bergenis {goiars and
Ruose perariam were selected,
Amaong these Acorus calarnos and
Valerizme wallichil have been
cuteporized as Critically Bare aid
Bergeniy figuiae a5 Yulnerable.

Propagules of these species wers
collected from various locations
and cultivated in the nursery.
Planting marerials of these species
have been developed for
distriburion dering the planting
SEASOL

demand of medicinal plants raw
material. Owing to decreasing
population of medicinal plants in wild.
the villagers find herbs collection &
toegh task in recent years. fo-sdw
harvesting of medicinal plants shall not
only deplete the wild stocks but in
several cases the consequen: declining
habitais of native taxa, can no longer
be able to meet the expumding miarket
demand of medicinal plant products.
Hence, it will mo longer remain the
source of ¢conomy of rural folk.
particularly in remote villages. As
such. cultivation emerzes as an option
to provide medicinal plani matenal
without further endangering the
survival of those species, as well as
te support the socic-economic
pplifiment of rural community,
pariicularly women for her major
involvement in farming, in Himachal
Himalaya.
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Decrives

1. Promoting accessibility and
empowerienl of rueal women on
CLOBOMIC resoeree and iraditional
health cave by introducing ex-si
cultivation of medicingl plants.

2. Enhancing soil fertiliry through
introduction of improved bio-
compasting techniques

3, Intreducing approprigte and
simple, low cost technological
nteErventioms i supplement ex it
cultivation

4. Training w targer population on
sarotechniques, nursery
development, warcy harvesting,
biv-composting, crop harvesting |
drying, marketing, .. which
suppedt ex site cullivation of MPs,
and educanion on conservation of
biodiversity and ils sustainabie use

Resules and Achievernents

L. Base ling survey on demagraphy,
SOCIO-ELONDMY. PCTCeption on
biodiversity conservation, role of
medicinal plants a3 ethpo-
medicine and cultivation has been
complered for six identified
villages in Kullu disiriet.

Inventorization of hioresouroes is

in progress,

2. Index of indicators for
Conservation and Sustainability
{UC) hy villagers of all six villages
indicated thar the medicinal plans
5 bioresource comes at fourth o
fifth place (1IC 19.2 o &.6)
whereas fuel wood al the wop (11C
T2.7 to 94} amongst seven
indicators. However, they feel thar
orchards homiculiure would be (e
number ane farm base economy
(TIC 7T 1o 92) over second o
fourth place (TIC 40 o 713 far
medicinal plant cultivation
amongst five indicitors for farm
based economy.

3. In order o mobilize villagers a
field Workshop on *Medicinal
Planes Cultivation™ was organized
at village Sitha (Parvati valley),
Households have heen identified
for two villages, viz,, Silha
(2080m) and Shar [1500m) who
have shown willingness o adop
cullivation of medicinal plants in
their land holdings, inigially on
experimental basis (Fig. 13),
Further commiiments are being
sought. At willage Silha, g
demonsiration plot of common
visibility has been identified ang
the establishment work on
medicinal plant eultivarion
initiated,

—

=

Backerovnd
Namdapha Mational Park is a
pristine  habitat  with uwnigue

bBiogeagraphical location ar the 1ri-
junction of India. Myanmar and China.
The Area is extremely rich in faunal,
flaral and habiat diversity, thus
making it a hotspot of bigdiversity,
The area has been proposed for a
Biosphere Reserve 1o the Ministry of

Environment and Forests, Government
of India, This siwdy has leen taken up
0 nventory tree diversity ‘in
Mamidapha Mational Park

Chisfecifves

[. To inventory tree species and
record their distribation, frequency and
phenology

2. To identify high value eaxa
including endangered and kevsione
species

I To ldentify uses, use values and
use patierns of tree prodocis by
indigenous tribes

Results and Achiovements

L, Phymsociology survey was done
i Namdapha National Park by
laying five 100 m long and 20 m
wide transects 1o samiple 1 ha area,
Each tramsect was divided inw 8
plots of 10 m % 25 m. The
transects were laid along 3 gentle
gradient in altiwde ranging from
400 10 660 m2 wlong a 13 kan long

trail,

2. The vegetation is a tropical
rainfiwest with both evergreen and
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deciduous species. All the  Table 12, Importance Value Index (VD of the species with IVI =10 cm in
individuals in the wransects were  plois inventoried in Namdapha Mational Park.
mapped and tagped. The

maximum height of the trees may  Hahit | e
reach beyond 30 m and the i
maximum girth around 485 cm. ik

Large wee a5.0 33 4383

3. A wotal of only 40 specics could .t h :
be identified during preliminary S REFranuen Sasall ree 303 1 4L
investiganons. The most dominant Chstodes panicwdas Medium tres 6.5 15 n7
ies is an emergent, largs tree : 5 1 EE

mﬁ;ﬁé excelsa af Talauma hodgsonii | Large trce: ng |z 133
Hamamelidaceae, Identification of Dhysempium proceruns | Large ree 1] L6 161
TEMAining species 15 N Progress
{Table 123.




Theme |eader

DE. Agrawal

3.4, ECOLOGICAL ECONOMICS AND ENVIRONMENTAL
IMPACT ANALYSIS

A

Idemtification of stralegies for ameliarating environmental damage and Looking at
alternate pathways for development are imponant aspects of environmental cosi-
benefit analysis. Keeping this in view, all development and intervention activities
in the Himalaya need to be evaluated and maonitored in terms of comprehensive
Enviropmensa]l Impact Assessment (EIA) framework and sciemific svaem of natural
resparce accounting, making ELA 2 basic tool for decision making ag various kevels,
i.2,, local, regional and national,

Tor stindy the carrying capacity with respect to tourssm n Kulle Manali complex,
wurist flow and use of various modes of wansport have been documented.
Subsequently, recommendations for solid waste management. Kullu Dasschra has
been finalized and subntited 1o Districs Administration. Similarly, the Pirdari region
and its surroundings, well knovwn for famous glaciers viz,, Pindan and Kaphani
tave aken been studied for solid waste characterization. To study the concentrations
of air pollwiams, swdy s under progress for assessment and momiloring of
atmespheric chempcal transformations. The inter-links of commuminy resources with
socig-cconomics, culture and environment bave been recopnized, but, they have
nol been articulated in terms of clear policies and programmes. Hence, 2 smdy
was carried out in the Certral Himatayan region amongst Bhotivas and Jaunsaries
o understand iniegrated naure of tribal colre and its infleences on resource use

and management.
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| 5‘*4 'E'ﬂ’;'m& Capacity
. of Kullu-Manali

m hamli}’ of Tourism

Hackaround

Thiz sy was initiaied in 199304,

kegping in view increasing pressure of

rourists and related activities 1o the
valley and o formulate a susiainahle
tourzse plan. In earlier stages of the
sludy, assessments  regarding
accommaodation and tourist inflow by
different means of fransportation were
made. Later, it was realised thar Kullu
and Mansh spors in Kullo valley are
faging infrastrucmral constraints, and
as a resuli. solid waste 15 becoiming a
major environmental problem o be
tackled. During 1994-035,
recommendations regarding wasic
manggement and other amenities in
local situations wers submitted (o
district administration for
pmplemnentaton. The inpaet of these
recommendarions wis assessed after a
gap of 5 years during |99, which
showed 3 positive progress in cresting
basic amenities o the festivities except
toilets. Solid waste study in semi-rucal
environment at Moehal was also
conducted o know the role of women
in waste management at household
level, Municipal wastes {rom point
sourees (waste collection poinis) and
non-poin sources (dumping sites) were
studied a1 Manali (1996) and Kuollu
(19973, Afier this study. it was fill that
major point sources such as hotels and
hospitals are prime conteiburors in
municipil wasie generation. Therefore,
the smdy would focus around various
aspects of hotel and hospital wastes; m
arder 1o suggest plans for minimizing
the hogels and bospital waskes,

(Myectives
I. To conduct solid waste

characterisation survey from point
sources (hotels, hospatals),

2. T find solid waste managemenl

options for each category of waste
coming from different sources of
its generatio.

Resulis and Achicvements

L. Mearly 30% howels representing
vArious cateanries (star equivalent,
ordigary and deluxe hotels, guest
hiowse and paving puest bouse) were
faken for  solid  waste
characierisation study in Kullu and
Manali. Two hundred and eighty
twio samples (1 %) for both of the
towns were segrecated o derive
wasle compositions  from
rmanagement point of view l hotel
level. Similarly, 48 samples from
four hospitals—ewan from Kullu and
rwn from Manali were selecred to
stiady Iuizardous wastes.

2 Readily biodegradable waste

(REW) thar decomposes fast was
above 0% af the iotal wasies
generated at hoth of the locations
in case of hotels. REW when
added with biodegradahle waste,
aceoungs for above 80% of the total
waste (Fip.14). The slow
decomposing bicdegradable wasie
(AW dinetes aboat 1% in beoth the
locatons. This indicates ampic
spope for wse of these wastes in
biocomposting which can be

practiced in the kitchen garden of
the hotel premeses.

The hospital wiste charscterisation
from four hospitals showed that
highly infectious waste- disposable
syTinges, needles. efc., varied from
0.1% wo 0.2% from Mission
hospital (Manali) w Civil hospital
(Bhuntary respectively, Infectious
wasies- bandape. cotlon, saline
whes, efc., ranged from 27.4%
{Mission, Manali) o 43.7% (Civil
hospital. Kullu: Fig.13). From
managenent poing of view, highly
infectiows and infections wastes
meed o be treated and disposed
after disinfections incineration and
deep burial dépending on the
specific compositions. Hospital
wastes thus need separse andiing.

%@wmm

W Kullu Valley
Background

The sudy was initiated m 1993-54
1o generate hackeround dista of ambient
ar guality m Kulli walley over a period
of time. The stedy area—Kullu walley
is an important wouns destination in
western Himalaya. Measurements of
total suspended parisculate (TSP} matier
during 1994-95 and 1993-96 were dome

Hotel weste chasactansation (%)

0.4 73 |
6O — i
!
H
40 4
20 18.2 18.1
1.4 10.8
o T T T
RBYW B HEY
AT Manali

Fig. 14. Hogel wasse characterisarion in Kull-Munali Comgles
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{ 3 Hospital wiste characterisation (%)

§ ;
Civil hospital, Kullu

Mission hospital, Manali
| Civil hospital, Bhuntar

Civil hospizul, Manali

[Binfectious including highly infections

|EINon-infactious

[EaWithout Category

Fig. I5. Hospiml wasic charsetensation in Kolle-Manall congles

at Mohal (1000, Manali ( 1829m) and
Kathi (2530m) in Kullu valbey, In 1996-
7. Mohal and Manali were the
menitoring sites where as in 199798,
Pelchan ( 2320m) south o Kothi was the
sampling site, 1998-9% onwards the
maonitoring site is Jagatsukh (2040m),
The ohjective of shifting sites arosunmd
Manali and Kollu 15 o ger true
ackground concentration of partioule
matter and other air pollutants,

Chfeciives

I Tao assess hackgroumnd
concenteations of air pollutants,

el

2 To pinpoing anmospheric chemical
transformations aceuring in the
Hirmitlayan ecosysiems.,

Respies amd Ackivvenenis

1. Todal suspended partculate (TSP
comcentration it hMohal (Kullu) and
Jagasukh  Manaliy was monitored
orbi-momthly for ight hours 1w
obitain a sample uwsing High Yolume
Sampler (HYS-APM 415). The
TSP varianons ranged from 64,5
{August-Septembers o 120.3 pg/m’

laneey ar Malbal and 684 (May) o
118.% peim?® (Septemher) al
Jagarsukh (Fig. 16). On the
oceasion of Kullu Dussehia, (he
iverage of 3 dayvs sampling showed
335.6 pgim’ thar is five (imes
higher from jts permissible level.
Eoith of these locations hene crossed
its permissible level (100 pg/m®)
dharing summer and auumn when
vehicular ersissions and hiomass
burning due o high tourist influx
remain high.

The mass size distribution of
acrosols showed almaost bimoeda]
distribution, with one peik in the
fine gize range (0LOB pm) znd the
other peak in the coarse size range
{9 and 5.8 um) at both the
Incations. The coarse particles are
due 10 natural sources. The fine
size particies o the ol serosols
werg about 625 and T9% ar Mohal
and Kidhii respectively.

The comeentration of Anken Nuclei
(AN at Mohal varied from 900
o 29HFem® with an average of
1777 e’ whereas it varied from
4000 e 24800 e’ with an average of
1310¢cm’ ar Kathi, The [ower
concentration of A, M. at Kothi than
al Mohal indicates relatively Jess
pedtution,

The dmurnal mean conceniration of
surface ozone (0,5 o Mohal varied
from 9205 A M w26 (200 FPM. )
parts per billion (pph)y with an
average of 16,7 ppb for five days,
whereas at Rathi it varied from 16
4 AM 0 2% (3 PML) pph with
an average of 22,92 ppb,

The pH of rain waer a1 Kothi
varied berwgen 4,42 and 6.95 with

Micragrum per qubic metre

My

July
@hiohal M.Jagatsukh

g

Chctaber

Deceniher

September Movember

Fig. 16, TSP variatien in Kull-Masali comples
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an average of 5.07, indicating acid
rain. Forty-three per cent of the
samples were found o be acidic at
Kothi, The actdity of rain water at
Kothi mav be due the low
concenteition of the neatralising
components, especially Ca.
Whereas, ail Jagalsukh the pH
vieried between 5.60 and 687 with
an average of 632 indicating
alkaling rain

3.4.3. An Empirical sudy of
development of tribul
communitics from eco-cultural
perspectives: a sudy in the
Central Himsalayan region of
India

(Swmmmary of the completed project)
Backgrovnsd

The Indian republic containg
priskably more trital eommunities than
any ather single country in the world,
In fer, the tribal populztion in India is
about 1.2 rimes maore than ihe wal
population of the United Kingdom or
France, 2.5 times of Canada, 4 times
of Sri Lanka and 2/3 that of
Bangladesh. The Indian Himalayan
region harhowrs as many &5 171 of ol
573 scheduled mbes of the country.
Efforts wo develop these communities by
the Central and provincial governments
comntinued with more vigoor in the
recent past. This study. carried oot in
the central Himalayan region of [ndia
covering two iribal communities viz.,
the Jaunsaries & the Bhotias, aimed al
assessing the impact of development
interventions from eco-cultural
perspectives and also addressing the
imaginary & realistic poals of
sustainable developmen,

Ciyeciives

L To study the megrated muure of
irabal culture and its lifluences on

resource use & management,

2 To understand the concept of
development  Trom  tribals®
perceplion,

3 To trace the linkages berween
culnsre & development.

Fesults amd Achevemenes

1. Based on empirical mvestigasons,
it was found that developiment
interventions. in these tribal
COMIMLUINITIES, Were (Kl apropriile
and sustainable for a variery of
reasons. The strategy for the
development of these tribes needs
to be helistic so as W improve the
guadity of comanunity butlding upon
the inner strength of tribal people
amd improving their arganizational
capabilinies,

2 The hasic compenents of the

strategy should include realizaton
and consideration of the
peculiannes of the ecology and
envircnnvenl, appreciation of (he
vitlugs of the cribe in the
malnenance of ecological balance,
apart from its economic values,

3 Itwas also observed thit sconomic
and cultural forces guided the
irends of development in both the
tribal comimenity. There was nol
any meaningful increase in the area
of agricultural land of the
Jaursaries from 1952-53 o 1599590,
Harwever, their mode of economy
and culwnl conservatism did not
allewr them mmch o diversity their
econtiy. The Lainsares fremained
as traditional agriculiurisis aml
economically  poor.  Their
demographic behaviour, 1o larger
extent, is guided by conservative
cultural principles which has
affected the quabity of life.
particularly of females. The
emterprising Bhotia tribe with a

upwird looking way af life had
successfuolly taken advaniage of
eoemanic and culeral elements for
ite growth with prosperity, They
very aptly used their culure as
framwewaork for trying oul new ideas
and changes.

4, Iowas also established tan the age-
old economic and culwral
practices of these tribes were
attempting 0 maintain the
sustainability of the cormmumnity.
Poslyandsy and Savanachari among
the Jaunsaries and transhumance
and pastoralism among the Bhotias
weTe approprise adaplations for
surwival that finely blended
eeomany will culiure,

3. Therefore; it is suggesied that
development imerventions in tribal
communitics need 1o be formulaed
and implemented in the light of
hoth economic and cultural
specificities and sustainahle mairix
of the concermed commumnity.

244, Impact of Economic
Condition and Education on the
Ferility Behaviour of Women of
Central Himalaya

Backgrownd

Increasing the well being of women
in term of their healih, education,
economy & economic independence and
personal mitonomy, reporiedly, has the -
effect of reducing their family size,
This relamonship bas often been stuted
ds the ferility decreasing effect of
increasing the siatus of women. These
Enctors impeove the stans of women amd
dre supposed 1o reduce hoth the supply
and demand for women. The women in
Cenrral Himalavan region of India are
baekbone of 15 economy, By virne of
their accoumability e the agriculiural
system, they do enjoy certain work-
avtonomy. Level af fieracy among the
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females is also comparatively high.
However, the namre of economy, the
level of literacy and the siatus of the
women in this region vary considerahly
from: community v community and in
different altirudinad zones. Keeping this
in view, this study is unsdertaken o trace
the impuct of economy, education and
ahtitude on ferility behaviour of women,

Cifioerives

L To determine the variations in
oo conditions and levels of
esducation among women of
different communities in differen
altitudinal zoqes.

L To determine impact of these
variations on lertility behaviour of
WO

Feseilee aind Aciievements

L Inorder 1o understand the effect of
altitude, socio-ceonomic comditiog
and cducatiopal influence on
fertility behaviour of women  in
central Himalaya, & sample of five
village were selected according o
distance from roud head, altinds
and mulli-caste compasition, erg.
The toral howseholds of e villages
were 237 with & population of 1636,
Scheduled caste constiuted 48,95
percent and 48 .47 percent of the
households and population,
respectively.

A ol of 181 respondents
imothers) between ages 15 1 45
year were surveyed, out of which
54.33 percent were from scheduled
castes,  Altitudinal effect on
Fertility was observed as the o)
o of conceptions per mother in
Ghurshon village situated ar an
altinede above 1600 m. was 3,19
ngainst thar of 3.69 in Ghoona
village situated ar an altitude of
1i40m. However, no difference in

Autnber of premmancy indicators was
found among different custes | Table
13,

3 The effect of per cilpita income on
total number of conceprions for
moher was very significant, The
number of conceplicns and
surviving. children per mother
gradually decreases with the
increase in level of economy { Tibke
143,

Table 13, Impact of caste factor on number of conceptiong

are located within an alinidinal range
Of 900 1o 2200 m ams], Given the VP
of prevailing climatic conditions in the
region, ceriain areas offer adequate
scope for both season and off-season,
vegetable cultivation, which appears 1o
be ecomoanizally rewairding, Theugh, fw
seltlements have diverse naturml setling,
mist of the villagers have adoped
similar cropping pattern as their
economic hase. Under comtinuous]y
mereasing population. access (o

and surviving ¢liildren

per mother
Caste Hindus | & £ 3z ] 306
sC &5 i) 343 e A
Toeal 181 £3) 344 582 i |

Table 14. Inguct of income on number of conceprions and surviving children per

mother
Per capita ol ‘Total
P miopther dllfd!- me
< 11,000 17 57 54 3.04 308 |
13, 000 1 20,000 = 20 177 364 332
20,000 + 09 52 32 332 .04
Toual 181 [ 630 552 348 3.0%
_—
i R technologies and intervenrions, -
Khar ) weml‘-:kmcﬂm-_hml = 1 considerable changes ace thus being
ﬁﬁ-‘E bR -‘-t ; ] noticed in landuse/land cover and
LS ' Cropping pattern in the Indian
Himalivan Region in general and in
Backerowy Khairna vallev in particylar. It is,
p
; therefore, important o conduct overall
Fhairna valley, comprising of aboul

190 settlements, has an arca of shou
18.267 hectares. The valley area
includes two development blocks of
MNainital district and covers partially
one development block of Almors
district. The sertlements in the valley

impact analysis of the simation to
quanlify the positive and negative
changes. With this ackeround, the sty
is being conducted in the Khaima valley
with long term nhjectives,
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Ofectives

I. Identify the extent and fevel of
vegetable cultivation in the area.

I

Stnying the managememi practices
adopied for vegezable cultivation.

3, Documeminglidentifying the
driving factors thai have lead o
suceessful vegetabie cultivation on
a large scale in the region.

4 Studying the patem of land use
changes in the area wgether with
its bmipact an the environment.

Resules amd Acfwevenments

1. As many as 19 settlements,
comprising of 10% of the total
settlements, were identified for
survey depending upon their
aceessibility and altitude variation.
Survey of 10 setlements namely
Tallakod, Ghoona, Daurab, Lohali,
Jaurashi, Malauna, Simrar,
Pazeena, Uprari and Ata-viria has
been completed using detailed
questionnaire o undersiand the
extent and level of vegetable
cultivation and the management
practices.

13

A total of 459 households with a
population of 3294 are covered in
the survey, Male and female
comstimted 32,97 % and 47.03%, of
the woial population, respectively,
Main workers were 30.46% of the
izl popalation, out of which
73, 15% are engaged in agriculture,

3 Total land holding s 260.01
hectares in the study area of
surveyved villages and oul of this
87.T0% area is cultivated land.
Ierigated and un-rrigated Land is
53,84 ha and 18096 ha,
respectively, of the total cultivated
land indicating that most of the
cultivation is rain-fod.

4. The most impostant factor. which
induced the farmer w adopt the
vegetable cultivation, is probably
the higher returns of vegetable
crops as compared (o the
wraditional crops. Total reurns are
on the higher side in case of
vegetabbe erops as compared to the
irdivionat crops, Met remwm shows
the negative values for all the
traditional crops, except Sovabean,
whereas. the ner rewurns are
regative only for Tormato wosd Caon
crops in case of vegetable crops,

5 Most of Farm Yard Manure used

is produced by the fanners owned
cattle’s and labour 15 mostly family
labsvur and 1f deduction 15 allowed
from the total cost regarding these
inputs the net refurns become
positive for almost all the
traditional and vegetahle crops
(Figure 17).

446, Performance Evaluztio of
Bin-engineering Treatments for
Mitigating Landshide Hazirds

Backgrownd

Bio-engineering is being practiced
i1 FoUREEInCaS repion for mitigatioa of
mass wasting processes. It includes use
of plant material along with low cost
civil structures. However, 1l s
noteworthy that despite significant

advancements in application of such
praciices linle work Bas been done on
performance evaluaiton of these
treatments.  After  successful
demonstration of bicengineering
practices under MRE: India Projest, i
wak envisaged to carmyout performance
eviluation of bic-engineering work.
Inisaally survival rate of various plant
species and iheir growth parumelers
were recorded. Subsequently, people’s
perception aboutl such programmes
were analyzed. Nosw, it has been tried
1o condwet sconoimic eviluation of such
frestments,

Cyecrives

I, Toconduct economic evaluation of
bw-enginecning treatments,

Results and Achicvernons

1. For conducting economic
evaluation, village Khoont sime
stabilized using bioenginesting
works under MRE (Fig 18): India
Project in 1997-1998 was sclecied
{for detanls of treatments, phease
refer carlier Annual Reports),

(=]

The economic returns caloulated in
the form of benefits received from
various plant prosduces show thac
the activity was profitable ar 11 %
discount rate with IRR, NPY and
BCR of 18.25%, Rs 8,95, 183 and
1 : 308, respectively, considering
20 years life span, Thess Agure
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Fip. 17. Met renarns from Tradizlonal and Vegetable Crops in the Klsirma Valley
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were 6.824%, Bs 265677 and 1 -
3.22, respectively, &t 5% discount
rate for 20 vears life when the
merility rate of plant species is
taken into account. The benefit cos
ratia, which provides a basis for
justification of project, indicates
that each one-rupee investment on
slope stabilization provides an
income of Rs 3.08 withou
consedering the mortality rare and
Rs 3.22 while considering the
moriality rate over a 20 vears Hme
period.

3. Slope stabilization has also
provided additional indireet
benefits, By wsing these technigues
it is estimated thar aboue 0.40 fons
of soil and (.84 m* of water is
being conserved every year at this
site.

3.4.7. Geo-Environmenral
Assessment of Landslide
Hazards in Parts of Sikkim
Himalaya for Mountain Risk
Engineering Evaluations Using
RS and GIS

Backeround

Silkim state suffers from landslide
problems very often due 1o heavy

A b Ny el N

Fig. 18.Growah of large cardamam umder Alnus cover al village Khoont landslide stahitization sine

rainfzil/cloud burst as the single most
important wriggering factor, Bul the hoss
tereain condition in werms of geology,
physiography and allied genetic factors
greatly aid the process, Therefore,
therg is 4 need (0 assess ji-sify
conditions of landslide/mass-wasting.
Parameters in line with the concepts of
Mountain Risk Engineering (MRE} are
1 be evaluated for their possible
application in this swdy. Remore
Sensing (RS) data are useful 1o derive
relevant terrain characteristics, For
synthesis amd analysis, Geographical
Information System (GIS) based
techniques are extensively used. This is
perceived to build an approach, which
is more dynamic and interactive,

Ciyieciives

L. Imventorying major problematic
zones owards assessment of the
geo-environmental  facioers

associated/ responsible: for landslide
OCCUTTETCES,

2 Generating thematic spatial as
well as attribute data for
significant parameters of the
investipation areas,

3. Development of mountain risk
engmeering evaluation appmach on

a GIS framework with respect o
landslide hazards,

Resulis and Achicvements

I As reported last vear, roads have
been undertaken for investigation
considering the project thrust on
mountain Ask engineering (MRE).
More feld level investigations
were undertaken on the read routes
already selected for cxtensive
ground-truth information. Teo
addittonal important routes
Jorethang-Sombaria and Jorethang-
Creyzing stare highways with anaial
average daily traffic (AADT) of
200-300 were also Laken up this
year. There are many landslide
zones fulling along these roures as
well,

2. Dewmils were generated along the

selected routes/road corridors
get the best geomorphological
details in contiguity apart from
other related geo-scientific
parameters. These actually form a
zone of investigation of which,
roads form important objects
Ieading 1o analyse not only the
hizards along the routes, rather an
ohject which is likely (o be under
landslide risks as well as causing
landstide risks.

3. Map level works have yielded
thematic derails derived from
topographic maps and remoie
senging data by visual and digital
interprecation along the selected
investigation zones. Works on
integration of ground truth details
is being executed using a
geographical imformation system
(G15).

4. Towards assessment of hazard,
vulnerability and risks of landslides
abong the highways, a test case was
carried out on the maticeal highway
JlA (NH31A). This has used
remote sensing (RS} technigques and
geographical information system
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(GI5). Information on existing
landslides, their field deposition,
lithology, struciural details, land
wse, volume of traflic and other
allied factors have heen organioed
and analysed around a GIS core.
This has provided the hagard,
wulnerability and risk ratings along
this highway.

. People, pender and
2wt brwisder i the'use
and conservation of resources in
the Contral Himalayan region of
India: sn empirical swdy

Buckeronnn!

The Ceniral Himalayan region of
supports remarkable culural, ethnic and
hinlngical diversity. The qualiative
relationship of the people of the Central
Himalaya with its immediaie eovirons
and natural resources hag evilved over
long perieds of time based on
necessities and experiences. The
cubtural influence of the people on use
and conservation of resources is quite
significant; indigenous culure and
traditions have helped evolve adaptive
strategies 10 make effective use of
naural resouTces. Important productive
sectors like Land, agriculwre, forestry.
animal husbandry, agro-based collage
industry, ¢fc., are adegquately
maintained by traditiondl knowledge
svsiem, Tt is assumed that in this
eoosvElEn, Wimen's mole in preservation
of this traditional knowledge system is
remarkable, Theréfore, there is a
necessity for @ Faithful documentation
of peoples” indigenous/traditional
knowledge system across the Ceniral
Himalayva on the altitudinal gradients,
and ethnic communirties and its
integration with policy planning for
sustainable use of resources that can
meet the needs of the present
generation without compromising the
requirements the futire generations.

Cecinves

1. Tounderstand population dynarmics
and socio-cultural miliew,

[

[nveniorying of resource bases w
maximum possible extént and
estimation  of degree  of
participation. and identification and
quisntification of anthropogenic and
other pressures on FesouTces,

3, Review and analyses of rthe
exizting infsemation/data on
traditional knowledge & indigenous
praciices,

4, Documentation  of further
indigenous/traditional knowledze
on use, conservation and
mumement of resources including
rural hig-echnological practices
and rabe of women in change and
preservation  of traditional
ki ledge system.

Results and Achievements

1. In the first phase, as many as 150
villages were preliminarily
sampled based on latest available
secondary data keeping in view e
biophysical and socio-cultural
parameters. In the second phase en
villapes were selected out of the
prelininarily setected 130 villages
after a nwmber of meetings amd
discussions with local level
administralors (development
officers), knowledgeable persons
and other sourees.

2. Primary survey on peapbe and thear
socio-economy, gender and
indigenous knowledge is in
procress. Effort is being made to
diocument indigenous knowledae on
hiodiversity management,
ethmomedicine, land (rights, use
and cover), weed conirol, pest
cantrol, crop varieties, cropping
pattern, planting, harvesting,
kitchen garden, livestock

composition, livestock feeding,
housing, anima health
(ethmeveterinary, housing, food and
food habits, clothing, family
planning measures, socio-oulmral
praciices and institutions, et

3. The ecosyslemn maingins zbow four
million livestock population (Fig
191, Economic dependency on
livestock, male migration o lower
plains of India [eaving the
respuansabiliy of cattle on women
who are over-worked, lack of
effective velermry infeasiruchene,
ele.. bave urged the local farmers,
even today, te apply theie
indigenins knowledge w ook after
and maintain their livesiock
population.

(L |
Goans i e
% u
_ 53
| Came
5 bl Faloem o 24,50,
12 reraEs & pooes
[ FEL |

Fig, 19, Livesinck composdlog 85 peresniage
of tofal livestick

4, A pumber of animal diseazes and
imdizenousty developed rrearments
for thesc discases have been
divcurmeneed. In addiion, indigenous
treatments for bone fraciune, leach
infestation, dryness, asemisz,
artificial induction of heat for
copulation and post calving care,
have alse been documented,

“of Desilation

Please sec sectlon on guick
appraisal studies
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3.5. ENVIRONMENTAI
BIOTECHNOLOG

i

i

[ i}
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Planis being the primary producers, a therowgh undersianding of the factors that
gover their produgtivity and functioning is of paramosnt importance, especially
in the fight of severe climatic conditions prevailing in e Himalaya, and corrent
concern aboul the global climatic change. Judicious use and application of
canventional techniques with the sophistication of Botechnology will help increase
efficiency and productivity as well a5 environmental health. A number of bacteria
(isolated from soily have been developed as inoculanis and shown w be beneficial
forr plant prowrh as well as for increasing per cent seed germination. Microoganisms
ohtained from varicus experiments re being maimained using appropriste methods.
Witrigen aceretion studies and phosphate solubilization by symbiorie N, fixers are
being studied in perspective For thelr use in agroforestry management. Efficacy of
N, fixing Alnus nepafensis for improving productivity of large cardamonm (a cash
crop) has been demonsirated. In crder o supplement production of quality planting
raterial, propagarion protocols have been developed using vegerative as well as
i witro methods for bamboo, oak, ea, Bulgarian rose, and some Himalayan
medicinal plants. Significant improvemsent m seed germination was achieved using
chemical treatments including plant growth regulators. In view of the predicted
tise in atmospheric CO, and consequent global warming, short erm effect of
increasing C0. and other environmental factors on photosynthetic characteristics
of planrs fave been gssessed, [ncreased hiotic pressure (mainly inerms of logging,
crown remoral, etc.) has threatened the survival/exisience of Himalayan yew, an
imporiant medicinal plant; methods have also been developed for assessing canopy
lrmss of this species. The role of fire ineposysiem processes has also been cxamined.
Dremoastrations on simple wechnological innevations!improvements, ¢ 2., polypit,
polyhouse, biocomposting, vermicomposting, biofencing, protecied cultivation, ele.
wats comdugied for benerment of rural peaple.




A variey of microorganisms ke
bacteria, actinomyceles and fungi
mcluding myeorrhiza (both ecto amd
endo) are wsed for improving plant
productivity. The direct beneficial
effects of these microbes include
providing the host plant with (1) fixed
rus and iron
solubilized From the soil, and (3}
phytahormones such as auxins,
cytokinins and gibberellins. The
indirect benefit o plant occwrs due o
the bocomtn| properties possessed by
a mumber of these microbes. The
mucrobial community in an established
rree rhizosphere should be maore

nitrogen. (2 phospk

specific due to the prolonged kength of

time ocoupied by the species. This
provides an apportenity. for stadying
oceurrence, distributicn, quantification,
isalation and characterizaton of the soil
micrefiora which will lead o select
peneficial microbes for developing
poculants for hemer plant srowth of
Himalayan region,

CAbfecirves

1. Isclation, charzcterization and
selection of beneficial
MIETOOTEALSIS,

T Plani-microbe interactions. in
rhizosphere of Himalavan species.

3. Mamtenance of microbial cultures
of Himalayan region

Resuhs and Achicvements

. Soil microbes selecied on the basis
of petridish as well as hioassuys
are beimg used for their beneficial
effects om agricultural and forest
species. Species of Bacdllus,
Prepdomonss and  Trichoderma

belonging 10 the rhiposphere of

peant species of higher aliimdes
have been considensd 1 be suitable
for inoculations due (o (heir
adaprahility (o wemperdle regions
These microbeys were found (o
possisss plant growah promoting and
diszase conirolling properties (Fig
2

N

quangities of good quality planting
material, For this, conventional
methods of sced germination and
etative/clond] propagation are
cgually imporiant, which can be
supplemented by the development of
newer technedogy of plant tissue culiure

for target taxa of each region,

Fig, 200, Soil micnvhes beionging o the: chizespher of high alGuede plan

13

Species of  Bacillws  and
Peepdomaonas in liguid formulaton
have been found suitable for
biological hardening of tissue
cutlpure raised plants.

Lk

Microbial isolates are being
maintained i the culture
collection,

Backeround

One of the major constraints n
underaking larme scale plantation work
with regard to rehabilitation of
depraded/ wasteland, afforestation
programmes and introduction of kigh
value plante is the lack of sutficient

Clapectives

1. To dentify phvsical and chemical
wreanmients. mcluding plam growth
regulators, for suecesstul rooting of
curtings and to standardize
technigues for large scale
applications,

2 Developing i wirg prowesls for
selected plant species

3, Conservation of endangered!
threatened species.

Rl and Achipvemenis

1. Inoacder to soudy the endogenous
factors that comtrol s v Toot
induction in Ross damascend,
polyamine fevels wene estimated in
the shoots following [BA reatment.
An incredsc in endogenous
putrescine and spermine comen




was: detected prior io rost
inchuction,

L Efforts are continuing to scale-up
multiplication of impormng plant
species for which propagation
protocols have been already
developed

3 More than FON tssue culure raised
plants of Ross damsascena have
been rransferred to the field; these
pluams showed exeellent growth and
some of them flowered in the next
SEBEO.

4. The Nowering pamem of T differen
specigs of erchids collected from
Sikkim Himalaya is being studied.
Crosses were made beiween two
species ‘of Cvirbydiug and seeds
fromy the hybrid pods were coltured
sry vitro (Fig 213,

depends upon their photosvniheric
capacity. Plants can exhibil optimal
performance  with  regard 1o
photosynthesis and growthy productivity
if growth conditions are Favourable,
Under nateral conditions, plants
experente different kinds of siresses
that result in drregular andfor regular
divmal and seasonal variations in their
priysiological and biochemical atributes
wiich in rurn mfleence their growth and
productivity, However, plants respond
differemily to rthese  varyving
environmental eonditions, Therefore,
understanding  the underiying
mechanisms (physiolegical and
hinchenical) used by planis 10 resist
the suit of siresses penerally
cncotmiered under natural conditions
can be useful o gain insight into how
plants can be managed to increass their
performance under a piven set of
environmental conditans.

Fig. 21. Culbares mized from a pod resulting froen o cross heween (wo spaecaes of Crrmtydive

Background

The ability of plants 1o grow and
survive in a particular environment

LMfectives

. Tao deermine Miochemical basis of
adaptatons in plans.

B

Tao determine the physiological
hasis of adapiations in planis in
terms  of  photosynthetic
charsereristics and growth,

Reserles and schievemens

L Considerable variations in
chiarephiyil contents (both chl a and
by among plant species with
TEspect Lo seasons were recorded.
In general. lower chlorophyll
contents were recorded in winger
mimths.

1

Irrespective of the season lowes|
chiorophyll contem was recorded in
Boelmeriy ruguloss,

3 Contemts of wwlal soluble
carbohvdrates also varied with
sgista i plant species, In general,
all species showed considerably
more ol seduble carbohydraces in
winter months than in the summer

imenhs,

4 Seasonzl variation with respect 1o
profine content was also ohserved
in plant species (Table 15). Proling
content was maxifmum in Cefivs
dustraits and minimum n £
ruglogs when comparisons wene
MEE ACTOSS SERSINS.

Backgronm

Due 1o dramatic differences in
elevation fwithin a map distance of [()-
200 km). climate, physicgraphy and
soil, the Himalays harbours, perhaps
the premier vegetaional gradient on the
earth and is considered world's larpest
plant diversity centee, Further, severs
exploitation of one specics may affect
the growth and development of ather
species by affecting specific microsie
and ecological niche of that species.
Therefore, there is an urgent need o
undertake studies on performance,
ecology, canopy loss and interactions of
various plant species in the Himalavan
eI,

a8



Tabie 15, Seasomal variation in proline content | pa/ g fr.wi. ) in plant species.

Flant Spocies . Spring Surnmer Mg Winer

Boehmeriy rugufoss | 4032 028 43,75 LT}

Celeis australis 357,61 #5.01 562 50 21875

Cirewia opiiv 0,63 158.5 2,50 4z
Cwecinves concendration {C, N & P declined

1. Tounderstend phenolegical sudies
of some imporant forest species.

[

T determine physiclogical
processes and their effect on
productivity at community kevel,

3 Recruitment and plant belaviour in

nature andlor madified
enviranmesit,
Resolts and Achievementy
I. In wiew of the medicins

importance of Faxus faccaa (also
ihreatened in this region),
regencration pattern of the species
alosg the disturbance gradient and
in different forest CLORVSIEMS Wils
carried oul at Jageshwar in the
Kumaun Himalava, In addicon,
effect of sail nutricnts on
recrutment of seedlings was also

analysed,

i

Least disturbed forests showed
stable population of Tares as
evident by greater number of small
individuals than large individuals.
In contrast, saplings and some of
the subseguent siee classes of this
species were not found in
moderately disturbed foresos.
Highly disturbed forest had only
the oldest individuals of this

species,

3, The least disturbed forests
represénted by high crown cover
have nutrient rich soil with high
moisture content. and the notréent

with increasing level of

disturbance.

4. The number of seedlings and
suplings was related o crown cover
whereas zail pH of a site was
n.cgal:'n'l:[:,.' related to the presence
of Faxes seedlings. Other than
bintic faclors, chilling
temperatures, direct sunlight,
wartn and dry summer may also
contribute to poor recruitment of
seedlings,

5. The threat w this species is notonly
because of excessive harvesting but
glso due w degradation of forest
sites as & consequence of various
other reasons. This would nog be

realized as long a5 old rees will
provide e raw material,

Backarrowl

Based on the recommendations of
a Brain Storming Session held in the
Bepartment of Biotechnobogy in
December 1992 2 petwork programme
for improvement and mass propagation
of Himalayan tree species has been
initiated, wsing a mulidisciplinary

approach.
Otiectives

1. Todevelop practicable methods for
mass propagation of selected tree

species, using tissue culure and
conventional methods.

L Large-scale propagation of selected
plants for which tissue culture

prowsels have been developed.

3 Studies m teee seed biology in
relation o seed maturation,
vinbility storage, secd germination
and seedling establishments.

4. To imparn training to interested
persons [rom the Himalayvan
regien,

(Summary of the completed project)

Standardization of protocels, bath
comventional and £ witro, have been
developed for mass scale propagation of
severa] target plants of the Himalayan
region, Vegetalive propagation of te,
dendar, nek and maggar hamboo, using
single node/siem cutlings has been
successfully developed and standardized
using vartous chemicals. Inaddition o
auxins which are known to promote
rooting, the systemic fungicide Bavistin
(eontaming S0% carbenduzim) has been
firund o he an excellent rooling agent,
The rooting capicity of shoots of
Quercus glavea {Phanivat oak), a
difficult to root specics, was achieved
threugl alr layering: shooss treated with
IBA induced maximem (T5%) rooting
in air-layers compared to other roating

compounds examined,

Coitplete in vitro régeneraiion
protocol has been developed for
Camellia sinessis (L) O, Kuneze {tea;
local chinery tvpe), Depdrocalamus
pamiltonii (maggzar bambeoe) and
Thamocalimos spattitfons (dev ringal;
a  lemperate bamboo). Shoot
multiplication, sormatic embryogenesis,
regeneration and subseguent rooging
sieps  have been optimised.
Encapsulation of somatic embryos ino
‘synthetic seeds’ has been standardized
and conditions have been optimused for
improving germination. Some proteins
which are expressed specifically during
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somatic embryogenesis in e bave been
located on gels, Clonally propagated
Phins of ) sipersivand 0. famiiog
kave been planied in the field.
Comparison of gas and warer vapour
exchange rates of f vigre raised and
seedling rajzed plants of . Mo
and T spaehiffores showed similar
morphologicsl. snatomical and g
number of funcrional characteristios
{Table 163,

deindara, Qlicrius Tetcairichopiom, Q1
semmecarifoliy, and @ gl have
been exlablished, Somatic
cmbryogenesis ko been achisved in o
sertwecarpiiiiyand Q. Sorfomds vig the
cillue phase. Muliipls shootsformed i
@ serccarpifivdis could be separated
and rooted (nearly 100%) by using
auxins; hardened plants have heen
ransferred 1o pets, Bacterial isolaies
obdained from various types of soil

Table 16, Comparison of some morphidogical features, chlorophyll conten. RWE
and specific leaf s of g i propagated plants and seedlings of Fhanmocalamee

SO
Leal thickness { ymj AT £ 184 ELAD & |0)g
Somaml freguency: (snmatnd mmd) 431004 83 Al + 188
Chlonaphyila imge freh weight L3 =0.00 L3 £ 0
Chiarpiyl] b dmp/e Tresh weiight 081 4 i .55 - o
RWC (%) ELT? 2052 9585 = D012
Specific kel mass (mgicm” 223 + iy 210 4 0007

A micropropagation promenl has
been developed for the fiest time for
Quercus glavcs and 23
sevcverichopmiors. High frequency shoo
multiplication was achieved using
cotyledonary nodes, and shoots wene
Turther multiplied. A two slep methed
was adopted whene eatment with 1RA
(25-100 uMy for 24 or 48 | followed by
trasfier 1o PORree and 4 strength WP
medivm resulted in fmproved Tooing
tupta 100%) in these two species,
Following havdening under srecnliouse
conditions. photosynchesis and
mranspiration rates of 8 months old i
vitra raised plants of both species were
eecorded, and compared with &v e
plants of the same age. The resulis
indicated that jr wirre ruised and
hardened plants of hath the species were
comparable W ex vdro plants in terms
of gas and water vapour exchunge
characreristics,

fn witro cultures of Prags
wallichians, P perardians, Cedros

ihased on extensive survey ) hive been
used for fmprovemeni of seed
germination. disease confrol und
cstablishment of seedlingssue cultre
riaised plants. Selected antigonistic
bacterial fsolates were used for
inocalation of ssue culture raised o
plants during their lab o land transfes.
These bacteria have been charcterizarg
for (i) production of antifungal
compounds, and (i) plant growh
promogon properties, Survival race of
fiearly KK has heen necorded with pao
of the bacteria against 40-30% in
control plants. A patent has been
processed on this aspect (hiolagical
hardening) through DET,

Soil a8 well as microbial
ineculations resulied in stimufation of
varioes microbial communities, viz,
hacteria, actinomycetes, and fungd in the
rhizospliere of Cedrus deodars, The
inoculations also {mproved the
nutritional status of sodl wnd plant ¢ Piags

walfichiana and Quercus
semiarpEiidia). While the myeorrhizal
moculations gave best results in nerms
of enhancement in mycorrhizae
ifection, the overall performance in
terms of biocontrol as. well as growth
promodion was recerded to be the hest
due to baclerial inoculstion. A simple
polypit technology (pit in the around
wovered with polythene ar the top) was
developed which is an excellent se up
of secelerted-optimal-growil of tree
seedlings all through the year,
partcularly during winter momths: thi<
was demonsirated o greaily enhance
griwth and subsiantially reduced
AuEsery time. Aneffective and smple
method of physiolngical assessment for
cirly selection of e clones using CO,
uptike and chlomphyll Auorescence has
been developed.  Plolosymiheric oo,
uptitke. photochemical efficiency or
photosystern 1 (FvFm ratio) and shoot
groah were recorded in six teg clones,
eriginally from different asroclimatic
zones of Indie 1o determine the
suitability of using phatosyathetic 0,
uptake and Fv/Fm ratio as selection
criteria, These clones are being used
unider the tea plantution programmes in
Ceniral Himalayan regions whick
experience considerable seasonal amd
diurnal variation in lemperamre.

Background

Mixtures of N.-fising and non-M -
fixing species differ from other sets of
species by the direct and indirect
effects of ingreased milrogen supply.
Nitrogen eyeling in such stands have
been abserved 1 accelerate which is
arributed 10 nitrogen fixation. The
rates of phosphorus have also been
shown 1o incresse under the influence
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af N-fining species, however there is
miy understanding on the mechanisms
Uit give rise (o greaner svailzhiling and
acceleraied phosplorus cycling. The
nroject envisages o fill the above gap,
e work emphasizes 1w es: the
finllowing 2 hypotheses refated 1o the
mechanisms o CLOSVSIEm
biozeochemisiry as an effect of N, -
fizing species: (|} increased avatlabiliy,
end cveling of phosphonis uader the
nlwenue of Admes may cause & shift
fromnc spavingly available geochermoal
pools to rapidly cycling organic
phosphorus pool, and (2 soil
acidification due 10 rapid scumulation
of nutrient cations in biomass, may
Gawse soil exchange complex o become
mare dominated by H™. Nitrate
feaching may wlao cause sccimulalion
of H™ in the =odl. These ypotheses will
he tested in large cardamom based
agroforestry system where N -fixing
Al pepalensts 1s extensively planted
4z associnte shade free, Afmus has a
symbiosts with Framkes and is effickent
in N -fixation. Large cardamom
(A seiwefatenm s the maost
important perennial cash crop of the
Sikkim Himatavan region. The capsole
ruit) of the cardamom is used as a
spee-condiment. [ is cubtiviesd usually
on seep hill slopes under tree cover
either in natural forest or planation
Lhat Forms a traditional agrofondsioy
system in he region.

Oifyecrives

L Toestmate the shift of sparingly
available geochemical pools to
rapidly cycling organic pools of
phosphorus under the influenee of
A,

2 Tocharacterize the major pools of
phosphorus and examine the
processes invalved in the rae of
release of phosphorus from the

above pools,

3 Toguantfy the level and couses of
sl meadification n Ak Arnorrr

plantations, and to correfate with

phesphiorus aailabiliny
Reseirs anif Achicvesnoms

. There are many factors that
coniribuie o ihe acceleration of P
(phosphorus) ocling. The redease of
P fromm geochemical pools cold be
sccelerated by rhivosphere
acidifcarban, In the growing zeason
awaidibibity of P increased for
uptake by bhoth Aloes and
cardamom, a3 indicared by greater
selubilization due  rhizosphere
agidification. Awailable P ovalues
ranged between 4-60 pgig soil
across gl stands. The highast
walies were recarded in sunds with
Alnys association. Aviilable P
values were hizher in the
rhizosphernic soil of Alfdes than the
bulk soil. Mix rree cardamom
agroforestry svstem showed less
availahle-P than Afous cardamom

SYEETIL.

2. The soil microbial bicenass (4 labile
fruction of the soil orzanic matter)
is an agent of transformation of
added and native organic maner
and’ #c1s a5 a source and sink of
plant available nutrients. High
nncrobial hiomass-P ovalues in
winter and Iower values in the
growing season in the Alfngs
cirdamom glands, indicated P-
immabilization in aon-growing
season and mohilization in the
growing season. Inall the voung,
meeddin and old stands of A
cardamon, (reg ridcosphenc soil
types showwed the lowest microbial
bicmass-P during the rainy season.

3. The production of organic chelaes
could also increase the solubility
of Fe- phosphates. Cralic acid, a
leway ol ecnlar-achd is also expecied
1o play a similar role with Ca-.
Al-and Fe phosphates, Oxalic acid
produced by M- fixing Adnes i the
roots could have mcreased P irom
mingral phosphates while chelating
metals as axalates in the Adnus

cardumom agroforesiry sysiems.
The oxalate formation was mone in
the rhizospheric soil than ihe bulk
soif, indicaiing  areater
solubilization of P in rhizospheres
whergbw making more wailahle P
for the plant uptake.

4. Increased phosplutase acavity has
been suppested a3 1 possible reason
for increased wvailability of P
norosy soil tepes. Phosphoris
requirements of M.-fxing rees ane
figh, Theretore, higher phosplutise
ativily i young snd mediom aged
Afnus —cardamom stands was
explained by increased wiilization
of P by Afsus and associdte
cardamem. Comparison of
rhizospheric soil ypes herween the
different gge growps of Aldus-
cardamam  standy  showed
comsiztently higher phosphaase
actlvity in combined cardarmom and
Alpos tree rhisospheres (Fig 220,
This suggests thar interactions
between cardamem und Aldgus,
rather than Admes alone might have
produced organic chelses tha
plaved an imporian role in
enhancing P soluhility,

Buckground

In Sikkim, there are mainly thres
fypes of agroforestry systems i.c., (i)
large cardamom based. (i) mandarin
orange based, and (5i) fodder-fuel tree
based. Large cardamom ©Asnaman
sphufacinty 15 the most important
perennial cash crop of the Sikkim
Himalavan region that s cultrvated
260080 he of Sikkim and Darjecling
between SO0-2000 m elevations, Out of
23500 ha area of large cardamoem
cultivation in Sikkim state. 1316 ha of
reserve Torest is used for under canopy
large cardamom cultivation on fease 1o
farmers and remaining arcy 15 under
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AGY = Alnus -cardamam young, AGM = s -cardamoem medum;
ACO = Alnus -cardamom old; MTC = Mix-tree cardamom;
B5 = Suk sail, CR = Gardamam rhizespheric soil:
TCR = Trea+cardamem rhizosohark sail
TR = Tree rhizospheris soll

HWBs ECR BOTCR BETR

Stands

Fig, 22, Phosphatass enzyme activity in various soil types of different age Afms cardamom and
Mi-tree cardmesn siands i lasge cardaman agroforesiny syatens.

private large cardimom hased
agroforestry, Larpe cardamom is a low
volume, high value and non-perishabile
crop that is providing ecological and
eeonomici] benefits o the moundain
people in Sikkim. There is no
information on large cardamom and
Alniss nepalensis hased agroforestry
system with respect to ageing of both
cardamom and - fmes. Therefore, this
study was planned w see the influence
of both Adnes and cardamom age on the
crop yield, biomass productivity and
nutrient dynarmics o examine the
sustaimbility of the combination and
practics.

Ofyectives

1. Extensive sudies on agronomic
yield, biomass, preductivity and
enecgetics in age series of 3-, 10-,
15-, 20, 30- and 40-vears of Afmus-
cardamam plantations.

2 Swdy of bio-geochemical cveling af
nutrients, litter decomposition
rates and nutrient release and back
translocation in age series of

Alsess-cardzmom plantitions.

i Esrimation of N -fieaticn efficicncy,
nitrogenase activity and nitrogen
accretion in Adows ( Frankia
symhinsis) - Amermans (cardamom)
planiaticns.

4. Bvaluation of the role of N {fixing
Afnus in age series of Alnus
cardamom plantations on the
maintenance of soil fertility.

5. Estimation of merabolites in large
cardamom crop under different
levels of Afms shade.

Fesules and Achieverments

I, The availahitity and decreased soil
nuirient status (organic-C. soil
tofal nitromen aviilable-M, toral-P.
available-P etc.) bevond 15 vears of
sund age with corresponding
decrease in productivity and
agromomic yield of the understorey
crop substantially comprehends for
nutrient limitations in the older
agroforestry scands and has
significant effect on productiviry
and yield decrease, Production
efficiency and cnergy conversion
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efficiency decreased with stand age
o the lowest value at 40-year
stand, Analyses in terms of
production efficiency, energy
conversion efficiency and N -
fixation in the age serics suggest
et younger plantations function as
the most productive svstem, while
imtermediate and older were leasi
and less productive,

M-mineralizarion and nitrification
rates were reduced in older stands
beyond 20-year plantation age at
I z0al pH (helow 4,33 and showed
a marked variahility wirth low races
at high moisture fevels above $0% .
The net N transformation rages
under feld conditions along the age
series were limiting as the
plamation stand aged followed by
subsequent decline of sodl notriem
supplies  and  low  liuwer
accumulation and decomposition,

Annual M aceretion inereasad from
the S-year stand (52 ke ha') that
peaked at the 15-year stand (155 kg
ha'y and then decresased with
increass im plantaton age (Fig 23),
Mirrogen ind P uptake wis lowest
i the 40-year stand, and highest in
the 15-year and S-year swand,
respectively. Nutrienr storape in
the understorey cardamom was very
high up to 31% N and $9% P in
e [3-vear stand. Nutrienl use
efficiency was higher (with faster
tumover fimes) in vounger stands
amd decreased (with slower turnover
time) with subsequent incresse in
plantation age. Mitrogen back
translocation increased while P
decreased with adwencing stand
&ge. Nutrient standing state, uptake
and return were alsa highest in the
[5-year swand, Mitrogen and P
eyeling in Adrss-cardamom was
functicnally balanced. Nutrient
cycling and dynamics indicated that
Alnus-cardamom plantations
performed sustainably wp o 1520
years, and the pracrice be modified
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Fig. 23, Anmual nifrapen accretion through fixation in an age series of A cardamem plantation
statriils

o follow replantation after this
ape.

4 Lastly, this study is the ficst type
where ¢ombination of perennial
cash crop and actinorhizal N-
fixing treg association on
pl: rﬁ:lrmancn: Eﬂﬂ S.:."ﬁ.l'l:!'l‘l.
Furkctriming: was investigated. Larae
cardamom agronomic yield
increaged up to X-year stand and
the roational cycle for replantation
could be followed after 20 years,
Uintil this age, Large cardamom
cultivation is wviable hoth

economically and ecologically,
Significant proportion of nitrogen
1% fixed by associate Afres tree thal
contributes through nitrogen
accretion and aceelerated rate of
its cyeling,

Backeround

The Depriment of Biotechnology
{DBT} sponsored a multi-instunonal
praject on hioprospecting of hiological
wealth, concerned with application of

conventional, molecular and flow
cylopenetics approaches o Angerprint
chromnsomes for systemanc, analytical
and tramsparent investmenlt in
conservation and sustainabde use of
biodiversity programmes of high
priority endangered species like
Valeriana jatamansy, Rbews emody,
Crermtrata kurony, Copws feeta, Acomrirs
spp.. Podoplpllam  hexandram,
&g, Crcliis ariodia and Thymos
serpireiant of medicinal . aromatic and
ather values, These investigations will
also provide potential puidelines for the
concemed species recovery and genetic
eohancement programmes, The
research work refated o molecular
aspect is being carried our at Delhi
University and is assisted by two
satellive wnits, one is Solan (H.P.) and
amother at GBPIHED, Kosi-Katarmal,
Almora.

Ehfectives

1. Plant collection, herbarium
wouchers, initial field notes and
ethnobotanical data.

2, Storage of DNA rich materials.

3 Preliminary cytological studies.

4 Breeding systems and phyro-
chemical work.

Resuwlis and Ackievements

l.

Germplasm collection, an ongoing
activity of this program, has been
congited. In addition w collection
from Kumaun and Garbwal
Himalaya, plant material have
been collected from Sikkim and
Himachal Pradesh,

Herbarium specimens of target
species ave been collected and
preserved.

Growth performance of dn witne
raised plants of Padophyifum
hexvamdrum, Acowiram balfourii &
Freroriza Surrove was found w be
normal. In addition, efforts are
underway  to  standardize
micropropagaiion proiocel for A,
viaiacewn.

Shoot culwure of P, peliacim
{American may apple: oblained
through Prof, .. Raina) are alse

‘being multiplied. Hooting was

achieved following IBA treatment
and plants have been hardened
under glass howse conditions,

Seed germunation studies were also
carried out under controlled
conditions at various temperature
regimes. Effect of storage on seed
germination of P Lurroos and
Acoritun spp. 15 in progress.

A marked varaten {0.05-5.0% of
dry wi} in podophyllotoxin content
was found among 16 different
populations of P, fexardrom
collecred from Garhwal and
Kumaun Himalayva, Generally it
was observed that under natural
conditions podophy lotogin content
increased with elevation.

Two field stationz have been
established {ollowing careful site
selection {Fig 24). Determination
of soil pH, moisture and nuirients
{C, N, P, K} are being carried out
1o establish conditions for
garmplasm maintenance and
multiplication.
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Background

Through participation of the
Institute in Panchachuli
Multidimensional expenditon- 1998, soil
samples were obtained f[rom
rhizospheres of various tree species of
subtropical, temperate and alpine
locatiens. The soil samples were
analysed for three groups of
microarganisms, namely bacteria,
actinomycetes and fungi. The
encouraging results ohtained from this
analyies led o formulate this project.
The project is functional from 15 March
a1,

Objectives

I Isolation, quantification and
characterization of soil microbes
from the rhizospheres of arger

Species.
L Analyses of mycorrhizal associates
of the 1arget species.

3. Characterization of the szlected
izclates for their bencficial

Propertics.

Results and Achievements

1. Soil and roor samples are being
collected from rhizospheres of
target species from selected
locations.

2. Isolation of soil microbes including
vesicular arbuscular mycorrhizae
is In progress.

Backgrowd

Since 1993 a number of studies
related o soil! rhizosphere
microbiclogy have been initiated.
namely, ia} Rhizosphere microbiology
of tea, (h) Microbial diversity in
Mamiay Watershed (Sikkim}; (c}
Isolation and selection of microbial
inoculants for hall crops; (d) Plant-
microbe inlgractions in condfers; and {5}
Selection of biocontrol agents for
providing cross protection. Through
these projects a large number of
microorganisms have been isolated,
purtfied and maintained for further
study, In view of continuity of these

studies the above cited project has been
Formmulated and iz now funcional wel.
Mlarch 2001,

Cifjectives

. Isolation of soil microbes from
various locations including
extreme  conditions  (for
extremophiles).

2 Chamsctecization and identification
of the microbial isolates for
taxenomical and bisechnological

Properties,

3. Use of selected microbes for bester
establishment of seed. cutting and
tissaeg culiure raised plants,

4. Establichment of microbial culture
coliection of Himalayan region.

Resules aind Aclievernents

. Collection of soil samples from
various lecations (including
extreme conditions) and isolation of
microbes from these samples are
in progress.

2 ‘Thermophilic bacteria’ isolated
from sulphur spring are being
chargeterized.

Background

Rhodidendrons are the denizens of
high altitude which have a
characteristic slow growth rate. [is
horticultural value s internationally
known. About 98% of the Indian species
are found in the Himalayan Tegion out
of which 72% are found in Sikkim.
Therefore, Sikkim is the most
appropriate location for conservation
and propagation  siudies  of
rhododendrons in Indiz. Owing to
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several man-made reasons the natural
poputations of rhododendeans of entire
Himakiya are gradually diminishing.
These alpine plants may be wiped ouz
from the biota in short tine if proper
conssrvation measures are not made.
Using both biotechnological and
conventionil methods thiz project
strives 1o counter the theeat on survival
of these plants. The goal of the
proposed project is (o (a) develop
protocois for local species, (h) mass
propagation of selecied rare and
endangered species, (g} hardening of
mass propagaed plams, and (d) st
irials in arboretm and felds. Ex i
conserved species at Pangthang
arboretum will act a5 gene pool bank
for rhododéndrons in  India.
Bioechnological facilities envisaged to
be developed will be unique for the
north-east India and will benefic
institutions in the region.

Clbectives

1. To develop im-witre propagation

2. Mass propagation of selectsd rare
and endangered rhododendrons

3. Hardening of mass propagated
plants

4. Field rrials of tissue culture raised
plants in arboretum and under
1 tif

Resuits and Achievemsams

Extensive field survey was
conducted and seeds of 22 species were
callected

L fo-vitro experiments were
conducied on a few selected
species. In Riodbodendron madend’
60-70% permination was achicved
o0 hofmone-frae MS media and 85-
S0% om meist filter paper.

L The secdlings of four species
namely & maddend, B, miveuns, &
Pendulumand K, micromeress (rare
and endangered) have been raised
relatively higher temperature

{267C) were necessary and
resulted in 60-70% germination;
seeds did not germingme in dark,

These seedlings were used for
shoot multiplication. Apical
dominance plaved 1 significant role
and hence in vitro shoot removal
of tips of seedlings was necessary
for multiplication. M5 media
fortified with BAP 4 uM, 8 pM
and WP media with BAP 4 pM
were established as optimal for -
virra shool multiplication and
inadniennes m K. maddemiy.

Attempts are also in progress o
establish in-wirre culiores from
nodal shoot segments. Extensive
hroaming of the shoot seements was
observed due 1o considerable
amount of phenolics and
polyphenolics. The levels of
phenolics and togal extractabie
palyphenalics have been tested
fresh and dry stem and leaf
samples of 14 species. Siudies are
in progress 1o relate the levels of
these with altirude and seasons,

e - ————
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Theme leader

PF Dhyani

3.6. INSTITUTIONAL NETWORKING AND HUMAN
INVESTMENT

Merworking of the existing Institnitional infrastruciure in the Himealayan region is
critical for opiimal use of the available scientific talent. Peoples’ perceptions of
environmient and development activaties are considered important for invelving themn
in the effective management of narural resources, The Core INHI of the Institute,
wiich wis established in Oewber 1993, serves as a nodal point for networking
with associated. Institutions/ Universities/NGOs/Voluntary agencies working on
problems relevant to the Indian Himalayan region (THR). During the year, 15 new
projects (six to NGOs, seven oo Universities and two 0 Gove, Insingzon’ Autonomaous
Organization) were sanctioned and funded under the Inegrated Ecodevelopment
Research Programme (IERP) of the Institute. However, 41 IERP projects were
on-going in 10 Himalayan stares of the Country. Environmental awareness was
also ¢reated by the Core among the villagers/farmers/rural women/NGOs/Govi.
organizations and others after organizing varions mectings and on-site training
programmes on various gspects of Himalayvan enviroamens and development.
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3.6.1. Imegrated Ecodevelopment
Research Programme (IERF} in
the Himalavan Region

Following fifteen projects (six 1o

NGOs, seven to Universities and two
to Gove. lastitution’ Aulonomous
Oreanization) were sanctioned on the
basiz of recommendations of the Project

Ewaluation

Committee{s) and

subsequently funded by (he Institute
during the year,

1

Investigation of diversity and
economic attributes of Bhabar
grass of Hamalayan tarai foresss by
Dr. ALK, Srivastava, Deparment
of Botany, Ch. Charan Singh
University, Meerat, U.P. [Total
outlay © K=, 4,35 28K-].

Iwveniory, hiodiversity value, status
and strategies for conservation of
panchavar forests - a common
property resource of Garhwal
Himalaya by Dr. M.P, Todaria,
Drepartment of Foresiry, HNB
Garhwal University. Srinagar.
Uttaranchal. |Tomal outlay : Bs.
& 5 00

Adquatic insect diversity in relation
o the environmental faciors in
various siream orders of & Cenitral
Himalayan  watershed by
Dr.aMrs.) M.P. Gusain,
Department of Loology, HNE
Garhwal University. Srinagar,
Uttaramchal. [Total outlay : Rs.
2,50.0004-],

Studies on conservation of
Trackyearpus takil BECC,
(Arecaceas) : A rare and endemic
palm of Kumzun Himalaya by Dr.
¥.P.5. Pangiey, Department of
Bowany, Kumaun University.
Mainital, Uttaranchal. [Toral
outlay : Rs. 5,23, 240K-].

Sy of propagation behaviour of
some multipurpose trees of

Garhwal Himalaya with an
agroforestry prospective by Dr.
D.P, Vashishth, Department of
Botany, HNE Garfowal University,
Srimagar, Uttaranchal. [Total
outlay ; Rs. 4,00,0000-].

Development of wvegetalive
propagation technigques in forestry
species of dry temperate cold
desan regions by Dr. G5, Shamet,
Department of Silvieulure and
Agroforestry, Dr. Y. 5. Parmar
University of Horticulture and
Forestry, Mauni, Solan, H P, [Total
ouilay : Rs. 3,77,3000-].

Conservation of nitrogen fixing
plants : A reliable approach for the
re-habilitation of degraded sites in
Himalayan ecosystems by Dr.
T.C. Pokhriyal, Division of
Botany, Forest Research Institute,
Dehradun, Uttaranchal, [Toal
outliay : Bs, 548,700,

Caonservation of Bhojpatra
plantation  and ecological
awarensss campaign in Gaumakh
area hy Dr. (Miss) Harshvami
Risht, Department of Economics,
Govt, P.G. College, Utarkashi,
Unaranchal. [Total outlay : Rs.
5,00,0000-]

Conservation and development of
Himalayan rural ecosysiem for
cconomic security and econoniic
prosperity by Mr. G.P. Maithani,
Himalayan Village Hesource
Development Society, Dehradun,
Ulttaranchal. [Todal outlay : Rs.
3,90,0000-1.

Misrit krishi vaniki, nakadi fasal
utpadan evam takniki hasantaran
dwara gramin nirman birj ke live
samajik arthik unnayan by Mr.
J.N, Pant, Meo Imtegrated
Development of Himalaya
(WNIDHI), Pithoragarh, Utaranchal.
[Towal muoilay © Rs. 2,49 800/,

11,

I5.

N

Parvatiy vanaspati pradarshan evam
prasar by Mr. 5. Kumar,
Aakashdeep Sewa Sansthan,
Pithoragarh, Uttaranchal. |Total
cutlay ; Rs. 2,49 800/,

Garhwal Himalaya urgam ghan
miei prakritik falon ke vividhikaran
moein mahilaaon ki arthik wdbiyam
pariyojana by Mr. B.D. Shastri,
Punch Puspa Kalyan Sansthan,
Urgam, Chamoli Garhwal,
Umaranchal. [Total outlay - Ks.
3,50,0000-].

Screening of plants for the natral
dyves raditionally used by wihals of
Garhwal and Kumaun region
specially 1 the uplifiment of the
weaker section by Dr. M.C.
Purchit, Society for Rural and
Entreprencurship Development,
Srinagar, Utaranchal. [Total
outlay © Rs. 2,70,000/-].

. Conservation studies in lesser

Himalaya - Competition, niche and
diversity relations by Dr. A.B.
Bhatt, Department of Botany,
HNB Garhwal University,
Srinagar, Utaranchal. [Total
outlay : Rs. 3,22 640/

Environmental upgradation by soal
comservation and afforestation of
the Rakasiya Raula area of
Bitharia-Bamon of Haldwani tabsil
in Mainital district by Dr. M.5
Karki, Nari Uuhan Samiti,
Haripur Mayak, Haldwani,
Uttaranchal. [Total catbay © Rs.
A4, 63.0000-].

In addigion to the gbove, following

activities were also carried out during
the year.

Twenty five (25} fresh project
proposals were screened carefully
and subsequently processed/refermed
for preliminary evaluation o L
subject experts. Annual Propress
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Reports (APRs) of sixteen {16) on-
ol projects were also processed
for evaluation and referred o the
subject experts, Subsequenily, the
commends of the subject expents on
the APRs were communicated o
the concerned Pls for follow-up
deLin.

Tenth meeting of the PEC was
oavened at the Headgquarers of the
Institute on January 14-15, 2001 for
finalization of 43 pending project
proposals.  Eight members
(including one Special Invitee)
aitended the meeting, Follow-up
action on the decisions of the 1X
PEC meeting was  completed,
However, on the recommendations
of the 10% PEC mecting, fallow-
up achion was initiated.

Funds for mwency six (26) ongoing/
completed projects were released
during the vear afler careful
cxamination of Ugilization
Certilicates and Siatement of
Expendimres. First instalments of
grant of twoe {2) newly sanctioned
progects were also released. Tn all,
forty one (41) R&D projects were
on-going in 10 Himalayan states of
the Country.

Final Technical Reports (FTRs) of
nine (¥) completed IERP projects
were received by the Institute.
These reports were mailed o the
viros Organisations/ns iutions’
Departments etc. for follow-up
actionfutilization of research
findings and alse o the subject
experts for their comments/

SUgRestings.

Executive summaries of ning {9)
completed [ERF projects were
published in the ENVIS Bulletin
[Me 81) and 8(2)] of the Tstite,
The issues of these bulleting were
distributed by the ENVIS Centre
L0 various organisations'user
APENCIgS,

6 Follow-up action on aimost ninety
one {91} project files fold! fresh/on-
going elc.) was initiated/
completed and Onancial largets’
ohjectives set for the programme
were achieved successfully,

7. The progress report of [ERP
(1.4.1992-31,12.2000) was
evaluated/reviewed by the members
of Instituste Internal Comaminge and
Project Evaluation Committee
(PEC, All the members expressed
their full satisfaction on the
progress of IERP.

3.6.2. Strengthening of Central
Mursery at the Headquarters

The main aim of this activity 15 o
ensure availability of sufficiens plant
material for Instnie’s R&D activities
and supply of well-established saplings
for afforestation programmes. During
the year, ceniral nursery was
sirengthened and  maintained
successfully al Kosi campus (1, 120m
amsl) of the Institure. Secds of sightcen
{18) promising mouniain (rees/shrubs
wire collected in large quantities from
fime 1o e and subsequently sown in
the nursery beds/seedlings rays/
polvhags at the nursery. Seed
germination potential of eleven (11)
species was also recorded under natural
conditions. Almost 830 cuttings of four
(4} promising trees/shrubs (namely,
Laperstroemia fndics, Nerdim i,
Populus migra and Ross moscfoas) were
eollected during the year and
subsequently plamied in the beds at the
nursery. In addition to this, eleven
thousand and four hundred wenty
{11420) seedlings of 16 promising trees!
shrubs (namely, Acer Caesiom, Almus
nepalensis, Celiis australls, Cuprosses
forufoss, Ehrevia faevis, Emblica
ofifcimalis, Grevitfea robuse, Grewia
oppasitifolia, fecrands mimosifolia,
Lewcaena lepcocephals. Ligustrom
mepalense, Melin azedarch. Picea
smrithizng, Onercus glavca, Quercus

lepcotricapdors and - Thifs orermalis)
were alse ratsed in the nursery during
the vear. Ning thousand and eight
hundred fifiv (2,850} seedlings/cultings
of 13 trees/shrubs were distributed
during the year, free of cost, w the
farmers, rural women, smudents, NGOs
and government deparements for
plantation purpoge in mid altioude
diegraded arcas. However, fiour thousand
und one hundred fifty seven (4,157)
seedlings/cultings of various trees/
shruhs were used for R&D  and
plantztion purpose by the Institute. As
o 31° March 2001, five thowsand and
ning hundred fifty eight {5.938)

seedlings/cuttings of 23 promising trees!

shrubs were available at the Central
Mursery in Kosi.

363, Environmental Awareness
and Training Programmes

The main aim of this programme
is to creafe environmental awareness
{through on-site iraining programmes)
armong ddentified trget groups. During
the year, i three day on-site (raining
programme (ninth of s kind) on
nursery development, ree planGiion
technigues and matural resource
cofservilion and managemeni was
organized (from Seplember 26 0 28,
20004 at Dohranala village {District -
Kullup of Himeachal Pradesh, The target
groups included farmers, rural women,
ex-service army personnel and
representatives of kocal NGOs/ village
bevel Institutions. In all, fifty twao (52§
participants from Kullu disrrict
atended this short term on-site training
programme. The parficipants were
trained successfully by the staff of INHI
Core and HP Unit of the Institve, The
Lraining programme was considered
successful nterms of develoging close
linkages berween the local people and
Institute, In addition (o the above, a two
days training workshop on “natural
resource base and options for
development’ was also organized at
village Deonai (Disirict- Bageshwar)




from Decernber 21 1o 22, 2000, Almost
75 local participants incheding women,
school children, ex-service army
personne], farmers and NGOs attended
this workshop. A number of entry paints
in term of taking development
initiafions were identified during the
oceasion of this workshop. (Fig 235,

3.6.4. Dissemination of
Information through Networking

The main aim of this activity s 1o
disseminzte Research and Development
(R& D) inputs of the Institute, through
its regilar in-house publications
[namety. Hima-Paryavaran { a bianmal
newsletter) and Institute Annual
Repor], to various academic scientific/
Govi. departments, NGOs and
individuals working on various aspects
of mountain environmeni and
developrment. During the year, three
volumes of Hima-Parvavaran [1101),
199k 1102, 19949 and 12(1), 2000] and
oae Institute’s Annual Report (19658-945)
were distributed to almost 574
individuals/subject experts working ar
various academic and scientific
instimarions including povernmen
departments and NGOs etc. lnstinne’s
folders /leaflets/annual day lectures and
other publications were also distribated
during the }r:ir o almost 1,700
individuals on the occasion of various
workshops/seminars and GB, SAC, PEC
and EFC meerings of the Instiue,

Fig. 25. On-site training progranume ar Dohranata villaps in Bullu (A ) and maining workshop al
Do willage in Bapeshwar (B},
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3.7, INDIGENOUS ENOWLEDGE SYSTEMS -

Moungain culiural heritage and traditional knowledge systems play significant mle
in sustaimable use, management and conservation of resources. Restrengthening of
culmre and indigenous knowledge base should lead o enhanced conservation practices,
[ntegration of indisencas knowledoe with modemn techniques i possible, Value additon
and validasion of indigenous and traditional knowledge will create potlental for
enterprizes, which, in trm, should lead 10 economic uplittment of the locals. To
address these issues, the core (JKS) has initiated documentation and analvsis of
indigenous knowledge and managenient practices of high altitude societies, and
analysis of indigenous agricultural practices in the light of ins efficiency and
sustainability. This integration will be an appropriate approach for sustainable
developiment of Himalayan societies,




Native people inhibiting high
almde region at & close proximity o
natural wilderness have been found o
possess sound knowledge about their
eepavaiem and the use of different plant
and animal species found in the region.
The eeological and rraditionad knowledge
of Bhouyas of high aliinede Central
Himvidiya have been found o be halistic,
inmuirive, gualiTative and pracical, and
is part of their Tolk tradition that is
continuing since past unknown. The
culwral miluence of the people on use
anl conservation of resources 1s quite
significant and mdigenows culture and
traditions have helped evolve adapilive
girategies to make effective use of
naturel resources.

CMyeceives

. Dwocumentation of indigenous
practices relating to natural
MESCUITCS Mg el

2 Scientific apalysis of various
indigenous practices and

3. [dentificaton of possible options for
value addition to their practices,

Results and Achicvement

1. Waol and woollen products are
imegral part of the high alttudes
society, as they dare required
throughout the year by the
inhabitants, Various indigenous
practices huve been associated with
the wool-hased products, and one of
the important praciices is the
colouring and dying of wool using
natural vegemtions obtmned from
the nature {Fig 26). Use of natural
vegetation for colouning of woof is
m practice i the Bhotia society.

This study ¢xplares the indigenoos
methods of dying and colouring n
the wool bascd traditional conage
imdustry in the higher Kumaoun
Himalayan region.

S
Fig. 26. Washing of wawl hefore dymg using
matural dye.

2 In this region only a few selected
plant species were used (o make dye
for their woollen products. The
Indipencous method immlves wse o
waricus plant parts of different plant
species ranging from herbs o large

trees (Table 17) o make base
colears, viz., three different shades
of vellow, adkhm-roane {light brown)
and pink. apart from the natural
white cobor of the wool. A nurmber
of imermediate colours and their
shades are produced by mixing of
{hese hase cobour dyes into differens
combinations,  For example, the
colours obtained from e,
ko, and ofy plants are used
ogether w produce a bright red
pignent. In this way & whale range
aof different colors dare produced to
suit the aesthetic requirements. The
ather commonly wsed plants in the
making of dye by this community
are spvama and Lofrmora,

Indigenoas knowledge also extends
ey identify the appropriage time o
collect the required plant part for
making dye. For example, in the
case of waliut it i3 belicved that
e bes time o coblect the reguired
parts of the plants for nuaking quality
dves hagpens 1o be after te flosering
srage. 1t is believed that plants
absorh more water during the
floweTing stage so-all the qualitative
contents remiin in & condition of
dilution. The scientfic ratiomale
hehind it may be linked as {i)
identification of proper tme and
sezs0n [0 sUile lemperajure

Table 17. Plants used in wol processing and for dyeinge.

Flane | Logal Botanical
Narnir

Tres Reetha Sapridus . mueorsceac
Akhrol Muglans recis

EShub | Kilmora Bearberiy asfance

Herb Duofu Bl oy
Smsaret Rumrer nepalersis
RE Riveum sp.

Purpose | Pt Color

used .

Washing - Fruis

Dyeing - Bark Light Viodet

Frum [t rmesliaz:
snade

it Drark Vioket

Dryeing <Rool Yedlow

Diyeing =Reoot elbow

Dryeing -Foot el

Livelng -Roat Pink
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requirement in the cold climane of
high altitudes - developing
isatherms on phenological based
events was past practice in the
Evrope, and (i) to maintain
resources- flowsering in walnut
(winter deciduous free) occurs
during March-April, an early
harvesting will ciouse heivy loss of
nutrients by the same amount of
plant parr 0 make dye than
barvested after flowering, This loss
of nutrient may damage e tree and
subsequent regeneration through
seeds. The required plant parts are
collected accordingly and stored for
future or off-season use after sun
drying.

The Himatayan agriculiun is mostly
characierized as predominance of
rainfed conditions, subsistence coonomy,
und dependence on natural rescairces for
vihility. Inthese circumstances, varied
tepography, climate. various local
methods and techniques have been
evolved in the agriculiural practices o
mieet the area specific or season specitic
need, These indigenous pracices have
heen continuing in the fields throagh
sehool of traditions, Documentation of
these practices is mnportanl m save
Intellectval Property Right of the
meuntain farmers, and for most of the
practices sciemific riomles have not
been explored.

CHyectives

l. Décumentiaiion of  various
traditional agriculiural practices

b

Scientific analvsis of various
agricultural practices and crops

3. Descumendation of varioes landraces
of traditional crops amd teir role.

Resulis and Achicvenient

I

The fallow system under minfed

conditions doring winter sesson was 2

ohserved. In the observed
crapfields. the fallow period was
almost similar (- 156 days}y
irrespective of ownership and

Lhicliprers rovbunelianie Mees
Amaranos Sydoidus L.

Ageraim conyzoides L.

Clanyar sirrcy Wild

Crepis fapoaica Benth

Crathociine purpares (Don) Kiee,
Erigeron bomaricasis L.

Chakirsegor cifvary (Rafind Blake
Cornssiim cerastionges (L) Brite.
Cvamonts crisrara L. ) Don

Chanos waga | Lour,) Schuls
Bupivordi hirts 1.

Pliamiies sp,

Fleminets sennziae (Boxh)
Latiprnes Swtivaes L,

Jarrers i 1

Midvastren conomenTann Gircke,
Cloalis cormicirfate L.

Clrales Enifolia HEK

Ll aemntiafors (Forsis) Stapf
Elegrsine fndiez (L.} Gaesin.
Eragrostis urinfides (Ko, ) Nees ex Sioud
Awnagallis arvensis L.

Autinkienm grovatiam L.

Linderii sexsliffora (Benth, ) Wetst,
Sefann migram L.

Trinmtetia pilesa Roah.

different dates of earlier harvest and
the next seedhed preparation.

L the fallow system practice, 27
weeds appeared during Gallow period
(Table 18). These 27 weeds helong
to L3 families, Family Asteraceas
Gontributes maximem geners (A}
followed by Peacese (3).

Table 15, Weeds that eceupy crop fields during fullow period,

Acanihaces
Amaranthaceas
Asracsas
Aseraceas

AT

Astgriccas
Asteraceas
Ciiryophyllaceas
Commelisicess:
Commelinaceae
Eupharhiaceae
Fabacear
Fahaceie
Jancieng
Malvaceae
Orcalidaceas
Oxalidaceac
Prateas
Pracese
Podceae
Primulaceas
Seropulariacese
Seropuebinaceas
Solsnaceas

Tiliaceas




Weeds in the faliow cropfields may
appear as early as within 12 days
afier the previous crop harvest or
tomards the very end of the fallow
perind, i.e,, only 25 diys before the
next ploughing (Fig 27}, The number
of mew weeds appearing decreased
with increase inthe length of fallew
pericd (P (L0},

betwesn 3.5 amd 4.0 quitha while
large wariation {6.6- W8 qu'ha) was
observed in villuge Katarmal,

Among the variows crop
combinations, three-crop
combination was found more
efficient than the single crop and
twi crop combination (save lentil

Fig. 27. Traditional agriculirnd pructice under rainfed conditions,

4 Muliiple cropping is a rraditional

mechanism to increase crop
production per il ared and time,
This practice has the potential 10
achieve the maximur catpit from
a cropland, Multiple cropping
patterns during rahi season were
analyvred in rwo villages of Kumaun
region, Cultivatuon of following
crop combinations is in practice:
ceredl + oilseed, pulses + oilseed,
and cereal + pulses + oilseed,
Cerenl based muliiple cropping
dominares the coltivation.

Wheat grosmn with mustard is most
cammon  multiple cropping
combinalion among wo erops
combination during rabi season,
Total agronomic yield of this
coambination differs widely between
the two villuges (Table 19) as well
ag with in the village. In village
Matela, agronomic yield varies

+ mustzrd which 15 nol a common
praclice) as apparent from harvest
index. In village Katarmal,
agromomc yield of wieat as single
crop eultivation was greater than the

Logal agronomic vield of wheal +
mustard combination. however,
latter one was more efficient
practice ({127 harvest index) thin
the single crop cultivation (0.25
Tarvest index).

Environmental Impact Assessment
of Desiltation Operation at
Bhimial Lake, Kumaun Central
Himalaya

Bckgrond

Bhirmial Tewnship having a beauliful
fake. is well known for one of the largest
lake of Kumaun Ceneral Himataya. The
surface area of the lake is about 33 ha
with maximum length and width of
1715.5 m and 486.5 m. respectivily. Lake
has storage capacity of 424357 x HF m?
with maximum and minimum depths of
24.75 moand 12,13 m, respectively,
Approximately 100 m? water of the lake
i used for drinking purposes in a day.
Catchment drez of Bhimial lake in
paricular, is well known for high erosion
rates due o loss of vegesal cover for
construction of hatels, rowds, residential
complexes and agriculiural activities
{Figure 23, On account of these, one
third af the Bhimtal lake area, wowards
the northern side (i.e., the main entry

Table 19. Efficiency of multiple cropping patierns during raby season.

Twas crops Village Masela II
Wheat + Mustard 376 0,28 |
Leensil + Mustard 755 0,39
Thres crops

4 0.3
Single crop Village Katarmal
Whear 1116 0.25 |
Two crops I
Whest + Mustard 866 027 _]

63



poant for runoft from the caichment).,
started deying up during summer montchs
in previows years forming rmarshy and
weedy patches, Visualizing the
consgquences Lhe [rrigution Deparimen
of the State Government responsible for
operalion and management of the lake,
decided wumderiake desiting operations
(Figure 3], The salient fearores of the
desilting operation inciude desilting an
area of 225 m & I35 m with depeh ranging
from | o 3.5 m. The toml ameunt of
silt oo he removed from the bk has been
warked out as 53000 m* with toal
expenditure of Rz 990,00.000, Four
alternative locations were identified
near 1o Silaei Village. Harinagar
Willage, Aamdali Village and Ramlila
Grownd for dumping of sill, However,
socn afier the initiation of wark, it was
felt that the siit dumping siles are
probably not suitable as at one of the
sites, Lhe dumped silt sared stiding
down causing downsiream dumages.
With thiz backeround it was planned i
undertake a quick appraisal study o
eomdiuet ELA of desilting operations,

Ohiecrives

I. To highlight the need of
Envirommental Impact Assessment
(EIA) sindy for developmentai
projects fequiring alteration’
modification of nalural selling in
Himmaliyan region, such ithai the
widverse impacts of developmental
project cold be mnimized.

Results and Aclievemenis

L. The silt dumping locations at
Aamdali, Harinapar and Silari
Willage are along the Bhimtal-
Eathgodam road and about 3.0 km,
3.5 km and 6.0 km, respectively,
awiay from the Bhimtal lake.
Average clevation of dumping
location ag Sifari, Harinagar and
Aamdali is aroand 1175 m amsk,
1279 m amsl and 1320 m amsl,
respectively, whereas the average
hill slope below the road head is
30", 557 and 45°, respectively.

Landuse parern at these sites
mostly comststs of wasiclands with
sparse vegetation (Fig 28). Buildug
area aml agricultural fields are,
lnwiever, further below the dumplig
sites im distant valley sxcept
Aamdali, where the village iz
situared on one side of the dumping
lexation.

1o loss ol 6000 m? arex of Banana
aned Mango garden. The debris flow
itlsor caused damage 1o one house,

4 Az per the EIA siudy the most
suitable site for silt dumping is
Ramlila ground, Bhimeal, which hae
total positive impactof about 467,
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28 Larduse pattern in the earchment arca of Bliosal Lake

From the ELA study it is congluded
thar ihe desilaion operation will
have maximum beneficial hnpacts
on the lake water quality and its
storage capacity, which in na will
resduce the treatment cost of water
sugply. It will also have positive
impacis on the agquatic scosysiem,
wrrigation and drinking water suppdy.

The silt dumping on steep slopes
wiill have adverse impact on slope
stability because by altering the
deainage pattern, increased crosion
and desrrucion of vepetation cover,
ete., would take place (Fig 29). Sil
dumping ai Silari site, altered the
drainage pattern and 3 gully, almost
20 m long and 3.8 m wide and 1.5
m deep, was formed. The sliding
debris, despite five number of
réasonably high gabion works,
rotled over and covered around 1200
¥ agriculooeal land having Ginger,
Turmeric and Com crops in addition

whereas Silari, Hacinagar and
Aamdali have the impact score -
AL26, -3460 and <3259, mspectively
inclicating the wnsuitability of them

a5 dumping sites,

Frg, 29, 5ilt Dumping site &t Satarl Yilalge




4, MISCELLANEGUS ITEMS

Ll Addition o the Library

Addirion of 673 books during the
financial year 2000-2001, the total
number of books availahle in the
Lebrary §s 10493, A wotal of 136
periodicals (Foreign/Indian) are being
subscribed in the library including some
periodicals bemng subscribed by the
ENVIS Centre on Himalayan Ecology
il the Institute, Library darzhase have
heen updated by using the Network
Version of the Software Package
PALMS (Prasad Awtomared Library
Management  Systems)  and
Computerised Current Awareness
Services (CAS). Seleclive
Dissemination of Information (D1
Services, Indexing, Abstracting.
Biblingraphical. Reprographic.
Relerence and Indexing Services are
being provided by the Library.
Fifteenth and Sixteenth volumes of
Published Rescarch Papers, Popular
Articles and Books have been compiled
and Biblicgraphy  1989-2000) has been
wpdited. Library is also receiving some
bouks and periodicals from some
nationil and interrationzgl organizations
s complimentary/gratis or exchange.

4.2. Membership of Professional
Societies/Commitices

Member, Geological Socieny of
America, USA (A P. Krishna)

Life Member, Central Himalayun En-
vironment Associztion, Nainital
(P.P.Dhyani, K.5. Rao & 5.K._
Mandi)

Life member. Indian Library Associa-
tion, Delhi. (R. C. Prasad)

Life member, Indian Association of
Special Libraries & Information Cen-
tres, Kolka. (R, C. Prasad)

Life member, Uttar Pradesh Library
Association, Lucknow, (R. C. Prasad)

Life Member, People's Association for
Hill Area Research, Mamiial. (Kireei
Kumar)

Life Member. Cemtral Himalyan
Environment Association, Nainital. (5.
S. Samant)

Life Members, The U.P, Association
for the Science & Technolozy
Advancement, Lucknow, (P.P
DEvani, K.5. Rapo, R.K, Maikhuri,
8.5. Samant, RS, Rawal, 5.C. Jashi
& G.C.5. Negi)

Member, Delhi University Botanical
Society, Delhi. (R.5. Rawal)

Associate Member, Instintion of En-
gineers (Indiz) (DK, Agrawal)

Life Member, Indinn Aztociation of
Hydrologists, Roorkee. (DK,
Aurawal & G.C5. Negi)

Member, Nattonal Institite of Ecology,
Mew Delht. {E. Sharma, A.P.
Krishra. K.K. Singh. S.C.R.
Wishvakarma. Uma Shankar. G.C.5,
Megi &V, Jashi)

Life Member. Mountain Action Re-
search Group, Mainital. (G.C.5. Negi
& V. Joshi)

Life Member, Society of Riological
Chemists, India {5,C. Joshi)

Life member, Indian Society of Tree
Scientists (5.C. Toshi)

Life member, Sikkim Science Society.
Gangrok. (8.C.R. Vishvakarma & §,
Sharmaj

Member, International Sociery for
Tropical Ecolagy 5. K.
Vishvakarma & R.C. Sundriyval)

Member, Intemational Socicty for Con-
servation of Natural Resources (RO
Sundrival)

Member. Centre for Tourism Research
and Development, Lucknow, (J,C,
Kuniyal)

Member, Society for Environmensal

Communication, Mew Delhi. ( 1€,
Kumniyal)

Member, Natsonal Geographic Sociery,
USA. (J.C. Kunival)

Mermber, International Association for
Plant Tissue Culre & Biotechnology
(LM.E, Palmi & A. Kumiag)

Life Member, odian Science Congress
Association, Koelkaw. (N.A.
Farcoguee)

Life Member, International Sociery of
Environmental Botanisis (5. K. Nandi)

Life Member. Indian Plwiopatholoai-
cal Society (A, Pamdey)

Mermber, Inemnational Association for
Landscape Ecology (5. Sharma)

4.3 AwardiHonour

Member, Experi Committee - Task
Force in Biotechnology, Depl. of Bio-
technodogy. New Delhi (L.M.5. Palni)

Member, Governing Council. Central
Himalayan Environmem Association,
MNainital (L.M.5. Palni)

Member, Advisory Commines. Bin-
technelegy Programime, Kemaun [ni-
versity, Nainital (L.M.5. Palni)

Member. Comminee on Research (Mg
dicimal Plant Board)., Depariment of
Bicechnodogy . New Delhi (U, Dhar)

Member, Review Committee on Ges
metic Manipulation, Depsrment of Bio-
technology, New Delhi (L. Dhar)

Coordinaror, NBSAP TWG- Wild Plan
Diiversaty (1. Dhar)

Leadership in Environment and Devel-
opment, India (LEAD India) as uzso-
ciare (Kiregr Kumar)

Member of Research Advisory Board
of the American Biography Institue.
Inc, (Uma Shankar)
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Second prize in Al India Essay Corm-

petition {Hindi) argamsed by MoE&F,
GOL (R.G. Singh)

Co-chairperson (Forestry Session) 21°
Asian Conference on Remote Sensing,
Taipei, Taiwan, (5, Sharma)
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Role of Science & Technology in the
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“A day with the students™ on 3 June
2008 m GBPIHED, Kosi-Katarmal,
Almora (Convener: K. Kumar)

ENVIS - User Inerface workshop for

NE Region on | Tth & 18th June 2000
at Ganglok (Convener: K. 8, Rao)

Orientation Waorkshop for Summer
Students From Canada from June 19-
20, K} ar GBPIHED, Kosi-Kamrmal,
Almore (Convenor; P K Samal)

Training on Villige Environment Ac-
tion Plan organized ar instinue HOQs and
Garhwal unil for two hatches of
SWATAL on 7-14 July and 31 July-§
August, 2000 (Convener: K. Kumar),

Twao Science Awareness programme
for high school students organized by
Garhwal Unit, GBPIHED, Srinagar-
Garhowal from 28 Augest - 1 Sepiem-
ber, 2000 and 20-24 Movermber, 2000
iConvener: RK. Maikhuri),

Minth INHI On-site Training
Programme on Nursery Development,
Tres Plantation Technigues and Naw-
ral Redource Conservarion and Man-
agement, Dohranala Village, Kullo,
Himachal Pradesh, September 26.28,
2000 (Convener; B.P, Kothyari),

National Seminar on Himalayan
Bindiversity 2000: Options for Devel-
opment i GBPHIED, Almora, Novem-
ber 02-04, 2000 {Convener: U, Dhar)

Cresling awareness for conservation of
plam genetic nesources and Farmer- 1o
= Farmer technology transfer st Phagr
village on 17-18h November, 2000
(Convener! K.5. Rao).

Two days Fanner training programane
on Biodiversity, ils. inpomance and
conservation organized by the Instime
ar Pangrasu, Phagti village of NDBR.
17-18 Movember 2000 {Convensr:
R.K. Maikhuri)

Training warkshop on naturl resource
hase and options for development at
Deonai, Bapeshwar, December 21-22.
2000, (Convener: B.P. Kothyarii.

Utaranchal Meidizinal Plant Growers
Waorkshop (inintly organised by
GBPIHED- Kosi-Kaiarmal and ERA |
Champawat), 19 - 21 January 2000,
(Convencr: PP Dhyani & 5.5,
Samant)
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4.5.1 Participation in Symposia/
conferences! training courses’
workshops

Training on Intermnet and Web Publish-
mg by ICIMOD. March 26-Apnl 02,
2000 (U Shankur)

Regional Gender Training Course -
Fhase -[1 a1 1CIMOD, Nepal, April 10-
A5, 00, (P, Pant).

Participated as resource person in
Diversity, of medicinal and wild edible
plants, assessment of lodder and fuel
resources, and role of PRA in the
Planning and Development in the
Training Workshop for Binsphere
Reserves Managers, from 24% April w
Iat My, 2000 croanized by Wildlife
Insritute of India. Dehra Dun (5.5
Samant}

Millennium Yaouth Parliament at
Vigyan Bhawan, Mew Delhi, orzanised
by the MNehru Yuova Kendra Sangathan,
Mew Delli. 26-27 April, 2000 {Uma
Shankar)

Mational Symposium on =Biotechnol-
opy for Sustwinabilivy in Agriculune™
ar Paninagar. 27" April 2000 (L.M 8.
Palniy

Institutional Cooperation Programeme
with NORAD al Goa, 28" April
2000 (L. MLS. Palni)

Workshop on Indian Instiltions Fre-
sentation on Completed Project and
Future Possibilities a1 Goa. 29" April
2000 (L.M.S. Palni}

“Nationul Conference on Mounrains in
the Perspective of Informution Tochnol-
ugy” sponsored by UGC a1 Govern-
ment College. Gangtok {Mav 9, 20003
and defivered invited theme lecture on
“Management of Mountain Resources
and Hazards: Role of Remete Sensing
and GIS™. (AP, Krichng)

Delivered @ Lecure “Principles and
Application of GIS Techaolngy™ an
LEth May 2000, at GRPIHED., Almora

o the ¢ve of National Technology Day
(K.5. Rao),

Participation and presentagion in Re-
gromal Consulation on Eco-Rehahilita-
tion af Himalava at FRI, Dehradun 20-
22 May 2000 (L.M.5, Palni)

“Watershed Tratning Programme for
e Members of the Watershed Com-
mittge, Watershed Assoctation, User
Groups and Self Help Groups ar Hee
Dentam Watershesd ™, West Sikkim (23
May 20003 under Integrated Watershed
Development Programme (WD) or-
ganized by Forest Depariment. Govern-
ment of Sikkim. (AP, Krishna)

Paricipated in the CIDA-SECT Pariner-
ship Project Disseminanion Workshop
on Urban Development and Environ-
mencal Impace, Mamali, 24 May 2000
(1€, Kuniyal).

Partcipated in workshop on Develop-
ment of 1IPNS for vegetable and fruig
production systems. VPRAS, Almora
3-4 Jung 2000, (K_8. Rao).

“Iaternational Mountain Research
Workshop™ Clune 47, 2000) organized
by Pole” Europeen ar Gremoble/
Autrans, France. (A_P. Krishna)

Fifth NNRMS Course on Remoie Sens-
ig and Cecgraphical Infornmiion Sys-
e Applicagions in Foresirv and Ecol-
gy at Indian Instinee of Bemoge Sens-
ing (NIR5), Debra Dun. June G5-July
28, 2000 (Uma Shankar)

Serminar on Medicinal Planis: Problems
& Prospects in Utteakhand organized
by Himecon at Ranbchauri, Tehri
Garhwal, 6-8 Tune, 2000 (E.K.
Maikhuri}.

Participated in Zone ¥V workshop of
MATPE on Pant Biodiversity on 12th
June 2000 ar VPEAS, Almora. (K5,
Faol.

Shastri Indo- Canadian Summer
Programme  {stodem
programmel. 2000, June 21, 2000 o
huly 25, 2000, (AK, Mishra),

exchange *

Phanning workshop, Establishment of
a sustainable, community hased medici-
nal/aromatic plant product industry in
Himachal Pradesh, THET, IACR-UK,
CASA-Delhi, RIOSYS-UK. Palampur.
26-28 June, 2000. (H.K, Badola)

Third International Symposium on
Adventitions Root  Formation,
Veldhoven, The Methertinds, 27 June-
| Buly 2000 (5 K. Nandi}

Delivered lecture entitled *Geography.
Topography and Flora/Fauna of
Sikkim” 1o the =“Centeal Services
Trainges™ (4 July 2000} at the Accounts
aml Administrative Teaining listibue,
Cioverniment of Sikkim, Gungok. (AP,
Erishna)

International Conference on Microbial
Biosechnodopy, Trade and Public
Policy, Osmania University,
Hyderabad. 15 -17 July 2000 {Ania
Pandey)

Participaied in Task Force Meeting of
Bio-Geo Data Base on Himalava and
Ecological Modelling al DST. New
Delbn on 18th July 2000, (K.S, Rao
& RK, Maikhuri).

Semimar on Unsr Praudesh Mein Jari-
Buti Ki Krishikaran Ki Sambhavanaye
organized by Forest Dept., ULP, Gowi,
al NBRI, Lucknow, 28 luly, 2000
(R.K. Maikhuari),

Participated a short Course on A5
Cuialivy Manfioring & Manaremens
organised by Envirotech Cenrre for Re-
search-and Development, New Delhi
and Utar Pradesh Pollution Control
Board (UPFCR), Govi, of U.P..
Ghaziabad (U.P b, 9-12 Augost, 2000
(1.C. Kunival).

Seminar vn Industrial Policies af
Uttaranchal: Problems and Prospects
organized by [nstitate of Enrepreneir-
ship Development, UP, (IEDUP) at
HAPPRC. Srinagar Garhwal, 2627
August, 2000 (EK, Maikhuriy.

Parricipated in the Workshop
“Purvatiya Kshetro mei Matsva Palan
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Evam Vikas ki Sambhawniin™,
organized by ICAR at Naronal
Research Cenire on Cold Water
Fisheries, Bhinwal on Seprember 07,
2000 (B. P. O}

Waorld Bank Review Mission Work-
shop of TWDP (Hills-I1} on Compre-
hemsive Siwalik Watershed Develop-
mem Stratezy at Chandigarh. Seprem-
ber 15-16, 2000, (D K. Agrawal, N A,
Farpoguee & 5.5harma)

Pamicipasion in DBT sponsored Hrain
Storming Session on Biodiversity Con-
servation ai MEHLU, Shillong. 165 Sep-
tember 20040 {L.M.S. Falni)

Training Workshop on EPA, PRA and
Microplanming for JTFM sponsored by
National Afforestation wnd
Ecodevelopmeni Board and organized
by HNB Garhwal University, Srinagar
Cizrhwal. 19 Seprember, 2000 (RK.
Mutkhurs, G.C.5. Megi).

Workshop, Himakyan Essential Qils,
EQaAl HIMPA, Instimte of Himalayan
Bioresource Technology, Palampur,
23-24 Sep, XK (H K. Badola)

INHI core-HP unit on-site 1raining,
Nursery Development. Flantation
Technology, Nawral Resoruce
Management & Conservation and
Farm Based Technigues, Dohranal,
Kulle. 26-28 Scpember, 2000, (H.K.
Badala)

“Seminar on Community. Farticipation
andd Publie Awareness” on the nccasion
of Natona! Day for Natmral Disaster
Redugtion organized by Government of
Sikkim at Gangiok (October 11, 20080)
(AP, Krishm)

Imernational Workshop on Commmunity
Based Nawral Bezource Managemem
{2, held at Guivang, PR China, Oc-
weber 13-22, 2000, (B.P. Kethyari)

Mational Symposivem on Prospects and
Potentials of Plant Biodtechnology in
India in 21*° Cenmury, JNV Linit'v:rsit}-,
Judhpur, 18-21 Oglaber, 2000 (1L.M.8,

Palni, Anil Kumar and Hemant
Pandey}

Workshop on “Role of Instimnens in
Development of Uttiranchal® on Oc-
ober 23, 2000 at U Academy of Ad-
ministration.. Nainial {L.M.5, Palni.
P.K. Samal and N.A. Farooguee)

7% International Congress of
Ethoobiology organized by Georgia
University a1 Athens {Georgia), USA
23-28 ODcioher, 2000 (R.K.
Matkhurih.

Participated in Programme lncepticn
Workshop of Mac Arthur Project sl
SFRI, hanagar on 2dth & 235th Ocro-
“her, JHI0. (K5 Ran)

Presented a lead talk ar the 70° @nnual
session of the Mational Academy of
Scieces and symposium on "Harness-
ing Science and Technelogy for the
Mew Era”, Allahabad, 3-6, Movember
2000, (L.M.5, Palni)

Anersded the Protecred Area Workshop
LP. IGNEA Delira Dun. November
17, 2008 (L1, Dhar)

Conference, Growrth of Ayurveda-
[ndustry ‘s Perspective. ATACMA, New
Delhi. 8 Mov, 2000, (H.E. Badali

GEF Awareness Workshop, NBRI,
Lucknow. Movember 16-18, 20040,
(K, Agrawal & N A, Farooguee)

Farmters w  Farmers Training
Waorkshop on Medicinal Plant Cultivi-
fion, Pangrasu Village. Surauithowm.
Chamoli  Garhwal, Urzranchal, No-
vember 17-18, 2000, (L.M.5. Palni,
P.P. Dhyani, K.5 Rao. R.K
Maikhuri, H, Pandey & B, Chamdra
k

Participated in Rose lireniom evam
anva pramukh awshadhiva evam
sugandhiva podhor (Jari-Bootl) par
Krishak Prashikshan. Orzanized by
MWational Bureau of Plant Genetic Re-
sources, under National Agriculmure
Technology Project of Indian Council
of Agriculiure Research at Regional

Station—- Bhowali, Distrivt - Namital

[tofm Moveinber 28-10, 2000 (5.
Maurival),

Paper presented i Natomal Seninir on
Susmainable Development policy tor
Uitaranchal. Organized by
MAVDANYA, in High Altwde Plam
Phyvsiology Research Cemre, H.N.B.
Garhwal University Srnagar {Garirwalb
between 20 and 21 Jameary 2001 (S,
WNautival}.

[nternational Conference an Constrac-
tion Indusery, Drisasier Management
and Environmenal Manasement. IE(I).
Chandigarh. November 19-21. 2000
(R, Rumar)

Second five days Science Awareness
programime for high: school students
organized by Garhwal Unit,
GEPIHED, Srinagar Garbwal, 20-24
November, 2000 (K.5. Rao, R.EK.
Maikhuri, 5.C. Joshi, G.C.5. Negi,
¥, Joshi, P. Prasad, H.5. Basera,
A K. Pandey, Aditya Purohiz, E.D.
Kandpall

Wational Seminar on Natural Besource
Management  and Sustatnable Devel
apment al Assam Administrative Scaff
Cofllcge, Guwahatd, organized by the
Department  of Culmre, Governmeni
of Endia and KVIC as a pan of @he na-
tional debate on development reforms
for resurgent lndia during Republic 30
celebrations. November 21-23, 2000
(L.M.5. Paloi & Uma Shankar)

Seope and dimension of agar (Aguriariz
sp.) planmtion in the NE Region at
Assam Adminisrrative Saff College.
Girwsahati, organized by the All Aszam
Apar Traders & Agar Oil Manufacour-
ers” Assopation, Hagai, November 21-
23, 2000 (LIma Shankar)

Mational Seminar on Geodymamics and
Evironmenial Management of
Himalays. HNB Garhwal University,
Snnagar Garhwal, 4-3 December, 2000
(G.C.5. Negi, V., Joshi, A E. Pandey
& D.C.8. Rawat).




ol

21" Asian Conference on Remole
Sensing, Taipei, Taiwan, December 4-
&, 2000. (5, Sharma)

[nvited expen on National Seminar on
Fifty years of Indisn Republic. [1M,
Bangalore, §-10, December 2000
(L.M.5. Palni}

Training Course on Measures of Suc-
cess of Susizinable Forestry, held at
IIFM, Bhopal, December 1116, 2000.
(5.K. Bhuchar & B.5, Mujila),

Training course on Environmenral fin-
Pt Assessment at Wiidife Instiiwte of
India. Dehradun, December 18-23,
2000, (D.K. Agrawal & J.C.
Funiyals

Participated in International Conferenge
on Integrated Water Resources Man-
agement for Sustaingble Developmenr,
organmsed by NIH, Roorkee ar Kaniska
Hotel, New Delhi, 19-21, December
2000, (K.5. Rav & B.K. Ramprasad]

First Indian Stience Congress in the
Millennium (8% Session). Indian
Agricultural Research Institure, New
Delhi, 3-7 JTamuary 2001 ($.C. Rai &
Anira Pandey)

Workshop on Sustinable Develaprment
in Hill and Mountain Areas: A
CAPART's Inmitiative organized by
HESCO a1 Wildlife Instinite of India,
Dihra Dun. 5-6 January, 2001 (R.K,
Maikhuri).

NGO's Training Workshop on *Con-
tour Hedgerow Farming Systems Tech-
notogy (CHEST). Muoltidisciplinary
Training Centre, Midpu, Doimukh.
Itanagar, organized by the G.B. Pamt
Institate of Himatavan Enviconment &
Development, January [7-18, 2001
{Uma Shankar)

“Workshop on Recent Trends in Lang-
slide Assessment and Monitoring™ (17-
19 Jumuary 2001) ar the Center of Stod-
ies in Resources Engineering. Indian
Instinete of Technology, Mumbai and
made presentation enticled ~Landside
Hazard Asscssment along the Selected

Highways in Sikkim Himalava - A Re-
mate Sensing and GIS approach”.
[Sanjib Kurda)

Reforms for Resurgent Republic Semi-
e of Developmenial Reforms. Spon-
sored by - Departmem of Culure Min-
istry of Tourism and Culure Govern-
ment of India. Organised by -
Lokbharti Unaranchal 19 and 20 Jamu-
ary. 2001, (D. 8, Rawat & G 5.
Satyal

GEPIHED-ERA  Workshop  of
Lhraranchal Medicinal  Plans
Growers, Kosi - Katarmal — ( Almora),
Utaranchal, Januaey [9-21, 2001,
(P.P. Dhyani., 5.K. Nandi, 5.5.
Samant).

Arended “Uttaranchal Medicinal Plangs
Growers Workshop, Organized ERA &
GHPHIED, Kosi- Katarmal. from Jan
19-21, 2001 (K.5. Ran, H.K, Badola,
5.5, Swmant, RS, Rawal, B.P. O,
H.C. Joshi & 5.C. Arya)

Farticipation in the workshop on Eco-
tourism Planning and Mandgement
organised by WI at Romnagar, 20-21
Jamsary 2001 (L.M.S. Palni)

Discussion Seminar on Swstainable
Development Policy for Uttaranchal
arganized by MAVDANYA, Dehra
Dun at HNB Garhwal Universicy,
Srinagar-Garhwal. 21 January, 2001
(R.K. Maikhuri & G.C.5, Negi)

Seminar on Sosminable Development
Policy for Unaranchal organized by
Research Foundasion for Science,
Technology and Eeology, Dehra Dun
al HAPPRC, HNE Garhwal Univer-
sity, Srinagar-Garhwal. 21 January,
20001 (K. Maikhuri)

Short-Term Scholar at East-West Cen-
ter, Hawaii, LSA during February 5-
23, 001, v participate in the “Train-
ing Institute on Climate and Society in
the Asia-Pacific Region™, (A.P.
Krishna)

Workshop on Disaster Management
sponsored by Ministry of Agriculiure,

New Delhi ar Srinagar Garhwal. 5 Feb-
ruary, 2001 (R.K. Maikhuri, G,C.5.
Meai & V. Joshil,

Farticipation it Golden Jublilee Sym-
posium of Delbi University Botanical
Society at INSA as Invited Speakes, 7-
9% February 2007 (L.M.S. Palni)

Participation in Swadeshi Vamvasi Mela
and Symposium, JNU Stadium, Mew
Drelhi and Lalk oo medicing) Plams cul-
tivation in the hills, 109 Febmary 2000
{L.M.&. Palni}

Intermational Symposivm on Frontiers
of Fungal Divesrsity and Diseases in
South East Asia, organised by Myco-
logical Society of ladia ax DDU
Gorakhpur University, Gorakhpur,
February 9-11, 2001, (5.5, Bisht).

Participared in 2™ zonal werkshop on
Plani-Biodiveristy. under Marional Ag-
riculture Technology Project of Indian
Council of Agriculture Research at
Defence Agricolurne Ressarch Organi-
zition (DARL) Haldwani from Febm-
ary 10-11, 2001, Organized by Na-
ticnal Buresu of Plant Genetic Re-
sourrces, Regional Sttion- Bhowali,
Dristrict - MNainital {$. Nautival),

Annual Symposium and Tea Research
Associarios meeting ar Jarhag, presen-
tation as Invited Speaker. 12-13 Feh-
ruary 2001 (L.M.5. Palni)

Panicipation and presentation in Svm-
postum “Economic Development of
ME: Problems and Solutions™ ar India
Internatioaa] Centre, Mew [Delhi, 15-
16 February 2001 (L.M.5, Palni)

Maztonal semimar on Indigeacus Knowl-
edge System of the Tribes of North-
east India: Tmplications and Emerging
Isswes. Department of Teibal Studies;
Arunechal University, Februery 13-16,
2001 (Panna Debj

One-Day Workshop on Baseling Sur-
vey for NERCREM Project, Polo Fow
ers, Shillong, organized by the ORG-
MARG. Februagry 16, 2000 (U ma
Shankar)
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PFarticipation in Tropical Soil Biology
and Fertility Symposium a1 Jawaharial
MNehru University, New Delhi, 21-22th
Febroary 2000 {L.M.5. Palni)

Participated in TSEF-SARNET mess-
ing a1 School of Environmenal Sci-
ences, Jawaharlal Nehro University,
Mew Delhi on 21-24th February 2001
(K.5. Rany

Participated in UNESCO/MoEF Re-
gionmigl Megting of National Mab Com-
mitiers and Biosphere Reserves in
South and Central Asia, at Forest Re-
seqrch Institue, Dehri Dun oa 24-2510
February 2001,

Coniference on Policy for Education
and Employmént in Utaranchal,
Srinagar Garhwal. 25 Febroary, 2001
{1G.C.5. Megi)

Participated in Oricnation Workshop
unsder HRD component of NATP Pland
Bindiversity programme i NBPGR,
Mew Delhi on 27th February w Isi
March 2001, (K.5. Ran)

LEAD first International session on
susaingble community development a-
tended s Labore Pakistan on 2tk Feb-
cuary — 3 March (Kireet Kumar).

Workshop on “Natipnal Environment
Awareness organized by Gove, Inger-
mediate College, Daihatehasri, Tehri
Giarhwal, 2 March, 2001 (RK.
Maikhurij,

Workshop on Uttarznchal Mein Jari-
Buti ki Kheti organized by Wildlife In-
stitute of India a1 Dehra Dun. 3-4
March, 2061 (R.K. Maikhuri).

Waorkshop on International Women
Day organized by Sadharmyam Re-
sgarch and Dizlogue Centre at
Sringgar, & March, 2001 (R.K.
Maikhuriy,

Attended [UCN-RSUP, Review and
Planning Waorkshop on Himal
Programme, Lalitpur-Kuthmanduo |
March 13-17, 2001 (R.5. Rawal)

Centificate Course in Conservation Bi-
ology- Applied Research Methods and
Approaches in Bindiversity Conserva-
tion. Arunachal University, lianagar,
argantzed by the Arunachal University
and ATREE. March 13-17, 20040 (Umas
Shankuar)

Participaied in Trainers Training
Programme on Plant Genetic Resource
managemens ynder Human Resowrge
Development Composent cn National
Agricultural Technology Project en
Sustainable Management af Plant
Bicdiversity, Organized by National
Burean of Plant Genetic Resources,
Kew Delhi from 203/2000 o 2 103/
2001 (8. Nautival),

International Workshop of South-Asian
0, Enrichment Rice Resgarch Project
jointly organized by LTART and NPL at
Indian Agricultural Research Institute,
New Delhi, March 16-18, 2001 (5.C
Tashi).

Mational Seminar on Yikasstmak
Sudhar: Parvatiys Ksheirz Ka Samgra
Vikas, Chunautiyz evam Harneeti -
vishesh sandharbh Utcranchal, held at
HME Garhwal Universily. Srinagar,
March 2334, 2001.(A K. Mishra).

Artended as a Resource person in mest-
ing of Capacity Building Programme
for Yoluntary Organizations for
Sikkim. hetd a2 hotet Heruka. Gangtok
from 307 April w19 May 2001, The
feeling was organized by Council for
Advancement of People’s Action and
Rural Technology (CAPART), New
Delhi. (5.C. Rai)

Expert Committee meeting ost Netoork
programme on Tea Biotechnology
the Depariment of Bioechnology, New
Dethi. 4% April 2000 (L.M.5. Palni)

State-wise review meeting of IWDP
(Hlls=10) at Ministry of Agriculmre,
New Delhi. May 2, 2008, (D K.
Agraval)

World Bank Review Mission meeting
of TWDP (Hills-11) on Comprehensive
Siwalik Watershed Developmen: Strat-
egy a1 Ministry of Agriculiure, New
Delhi. May 25, 2000, (DK, Agrawal)

EFC Meeting in Minisiry of
Environment and Forest, 27° May
2000 {L.M.5. Palni)

National Workshop on the Reforms for
i resurgent republic seminar on devel-
npment reforms, Deparment of Zool-
ogy, Kumaun University, Almora 19°
o 217 Jume, 2000 (G5 Satyal).

Meeling with Academics & Sraff ar
Laboratoire de Physiologie du
Developpement des Plantes. Universite
P. et M. Curie, Faris, France on 26
Jone 2000 (5K, Nandi)

Inegractive meeting and discussion with
Stientists at the Plamt Research
Internationsl, Wageningen, The
Netherlands, 29" Jupe 2000 (5.K.
Mandij

Presented progress of the project in
Task Force Meering on Medicinal
Plams, July 15, 2000 (U, Dhar)

Distcussion meet om Landslide Hazard
Lomation, Programme coordinased by
NRSA, Hyderabsd and organized by
CBRI, Roorkes. 18-20 July, 2000 (V,
Joshi),

Task Force Meeting on Plam
Biotechnoltogy for presentation of
commpleted project entited ‘Metwork
programme fof mass propagacion and
improvement of ree species of the
Himalayan. region. at the Departient
of Bictechnology, Mew Delhi, 24 July
200 (L.M.S. Palni)

Meeting on possibilities of setting up
nurseries of essential oil / fragrances
bearing plants at selected locations in
Uttaranchal region erganised by DST,
Gove, of Indis, Delhi, Augest 18,
2000, (B.F. Kothyari).

Core Group Meeting of the iCEF-
WWE Project on Resource Material
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Praduction in Arusachal Pradesh on
Environment at WWEF-[ndia, Itanagar,
Apgust 28, 2000 (Uma Shankar)

Meeting of Expert Committee of
Mational Bioresource Board ar the
Department of Biotechnology, New
Dekhi, 30" August 2000 (L. M5, Palni
and 5. K. Nandi)

BRPC Mecting on Nerwork programme
on Tea Biotechnology al the
Department of Biotechnology, New
Delhi, 317 August 2000 (L.M.5. Palni
and S.K. Nundi)

Presented progress of two propects in
the “Management of Biosphere
Beserves in India-Review Mesting,
organized by Ministry of Environment
& Forests, New Delhi, ar Kerala Forest
Research Instimte, Peechi, from 8-11
Seplember, 2000 (5.5, Sanmnl)

Founding Commitiee Meeting of the
Arunachal Seience Academy at
Arunachal Universily, Doimukh.
Seplember 25, 2000 (Uma Shankar}

Meeting with the World Bank and Moh
MNcials on Comprehensive Siwalik
Watershed Development Strategy at
Ministry of Agriculture, New Delhi,
September 26, 2000, (DUK. Agrawal,
MN.A. Farooguee & 5. Sharma)

LEAD natiomal cricniation session was
attended at Delhi in Qo 2000 (Kirest
Kumar).

Task Foree meeting, Bio-geo dambase
and Eeological Modelling for Himalava
({DST, Mew Delhi), Shimla. 15-16
Moy, 2000, (H K, Badola & S.C.RE.
Vishvakarma),

Pariicipated in the Mecling on
“Warnional Biodiversily Strategy and
Action Plan (NBSAP)- Western
Himalayan Eco-Region, Coordinaior,
MNBSAP-WHER. Ar Indian Instinue of
Remote Sensing, Dehra Don on 2-3
December, 2000 (5.5, Samant)

Expert commitiee mesting of the Task
Force a1 Department of Biotechnology,
Mew Delhi, 6" December 2000.
(L.M.5, Palni)

Meeting o Environmental
Conservation Programme ut $58 Group
Centre, Srinagar Tth  December 2000
(5.C. Joshi).

Task Force Mesnng “Bioprospecting
for Biowealth - Medicinal Plants™ a
DET, Delki. [1-12 December 2000
{L.M_5. Palni}

Attended first NESAP meeting TWG-
Wild plant Biodiversity- December 27,
2000 (U. Dhar, 5. Airi, 1.1, Bhan &
Matali Juoshi)

Participated and delivered a lecture on
Public Awakening on Solid Wasie
Management in Kullu town organised
by H.P, State Mahila Kalyan Mandal
of Kulle district, Kullu, 28 & 30
December, 2000 (1O, Kumyal),

Partigipated in the Meeting of the
Commimee on Cultivation and
Conszervation of Medicinal Plants
including Conservation of Rare
Endangered species ar Department of
Agriculiure and Cooperation, New

Deelhi, January O, 2001 (5.5, Samant)

Annual Meeting of Town official
Language Implementation Committes:,
Itanagar® CRPF, Sinkli VYiew,
ltanagar. Fanuary 10, 2000 (Uma
Shankar}

Attcnded State level Meeting on
“Vikashonmukhi Sudhar, Kumaun
University Campus, Almaora on Jamsry
0, 2000 (R 5. Raweal)

Villager's Sociery Meeting organised
by Self Help Group, Maulidhar
{Lawbang)y. January 15, 2001. (B.P.
Kodhivari, P. Pant, S.K. Bhuchar &
Y.5. Topall.

Meeting organised by Joint Forest
Management (JFM} Group ac
Bhitarkor, Januacy 23, 2000, (Y.5.
Topal & 5.K. Bhuchar).

Society meeting of the Institute in
Minisiry of Environment and Forest,
New Delhi, 5 Fehruary 2000 (L. M.5
Palni}.

Meeting in the office of Disirict
Maypistrate, Mamnital regarding Nainil
Lake, 2™ March 2001, {LM.5, Palni).

Attended meeting of the commitiee on
research  on  Medicinal Plants
Constituted under Medicinal Plans
Board DBT, Mew Delhi, March 12,
2001 €U, Dhar)

Participated a meeting and delivered 3
leemire on Public Invelvement in Sodid
wiste Management in Kullu-hManali
complex organized by Town and
Couniry Planning in collaberation with
H.P. State Mahila Kalvan Mandal,
Kullu, 20 March, 2001 (J.C. Kunivaly.

Parsicipation in meeting on Biodiversity
of Eastern Himalaya - WWF, New
Dethi, 16" March 2001, (L.M.5.
Palni).

Meeting with “Women Group® of
Adchar, organised by Bhramr
Gramydyog Samin, Yajula, March 23,
2001, {5.K. Bhuchar}.

Meeting with "Women Group' of
Avartoll, organised by Bhramri
Gramudyng Samiti, March 24 2001,
(5.K. Bhuchar}.

Participated in Meeting of CFD Course
Approval Committe at Forest and
Vanpanchayat Training Instituze,
Haldwani on 24th March 2001, (K.5.
Rao).

Meeting on  Traditicnal Water
Munagement in Himalaya organized by
Himalavan Instituie of Culture and
Development, Maini Tal, 30 May, 2001
{G.C.8. Negib.

Meetings of High Level Committes on
Past Floods in Upper Alaknindi Valley
ereanized hy Ministry of Agriculiure
(Govi. of [ndia), New Delhi. 12
January, 4 July 2000 & 12 February
2001 (V. loshi),
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Delivered a lecrure on Environmental
Conservation m the Himalaya a
Degres college, Kullu on the cccasion
of NS5 Training of Programme
CHficers of the Degree Colleges on the
invitation from  Institute  for
Dievelopment & Communication, NSS
Training and Orientation Centre.
Chandigarh; Kullo, 30 May, 2004
(J.C. Kunival),

Delivered leciure on *Medicinal Plants
of Indian Himalaya" 1o Canadian
Students during the ~Summer
Programme 2000, sponsored by Shastri
Indo-Canadian [nstitute and organized
by GRPHIED, Kosi-Kawrmal, from 17
June-01 July, 2000 (5.5, Samant),

Guest  Lecture on Plantation
Technology and Degraded Land

Rehabilitation to the students of Gov.
Girls Intermediate Collage, Srinagar
Garhwal, 10, Seprember 2000. (R.K.
Maikhuri),

Contzct Programme - 2000, for talented
siudents of district  Almora,
Uttaranchal, 1-7 October 2000, (D. 5.
Rawart)

Lecture 1o paricipants of Contimoing
Education Programme of Defence
Research Laboratory, held at Haldwani
on &, December 2000 (L.M.5. Palni
and 5.K. Nandi}

Lecture on Restoration Ecology to
foresiry students of North Eastern
Region Institute of Science &
Technology (NERIST), lanagar at
Experimental site, Banswara, Dist.
Rudraprayag, 22 December, 2000.
(R.K. Maikhuri).

Lectures on Earthouake: awareness and

preparedness organized by the
Armnachal Science Academy (ASA),
lanagar, December 27, 2000 (Uma
Shankar).

Presented invited lecture in B8 Session
15C under the Women and Science
Forum Mew Delba, January 3-7, 2001
(U, Dhar),

Lecture on Matural Resource
Management to 558 Jawan ar 55B
premise, Srinagar Garhwal (R.K,
Maikhuri),

Lecture on  Seil and Water
Comservation in W55 Camp of Govi,
Polyiechnic, Stnagar-Garbwal on 28
February, 2001 (V. Joshi).

Lecture on Spring Recharge to the
farmers participating in nursery and
plantation technology training,
HAPPRC, Srinagar Garhwal on 22-23
March, 2000 (¥, Joshi),




M5 AK. KASHYAP & CO.
CHARTERED ACCOUNTANTS
3711 RAJPUR ROAD

DEHRA DUN-248001

PHONE ; (OFF.) 632346, 635634
(RES.) 672966, 672836

FAX : (0135) 635634

THE DIRECTOR,

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT,
KEATARMAL-KOSI,

ALMORA - 263 643

Dear Sir,

We have audited the Balance Sheet of G.B, PANT INSTITUTE OF HIMALAYAN ENVIRONMENT &
DEVELOPMENT, ALMORA, as on 31-03-2001, which are in agreement with the books of accounts.
mainiained by the Institute.

We have obiained all the information & explanations, which to the best of our knowledge and belief were
necessary for the purpose of audit. In our opinion, proper books of accounts, as required by the law have
been kepe by the Head Office and the Units of the above name Institute, so far as appears from our examination
of the books. Proper refurns adequate for the purpose of andit have been received from Units not visited by
us, subject w the Motes on Accounts and comments given below -

In our opinion, and to the best of ow information and according Lo the explanations given to us and subject
to the notes forming part of accounts the said accounts pive true and fair view ;-

1) In the case of Balance Sheet of the State of Affairs of the above named Institute as on 31-03-2001 and

i) In the case of Income & Expenditure Accounts of the INCOME of its accounting vear ending 31-03-
2001,

For A K. KASHYAP & CO.,
Chartered Accountants.

(ASHOK KASHYAP)
F.C.A, Partner

Dated : 11" June, 2001
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M5 A K. KASHYAP & CO,
CHARTERED ACCOUNTANTS
37/1 RAIPUR ROAD

DEHRA DUN-248001

PHOME : (OFF.) 652346, 655634
{RES.) 672966, 672836

FAX : (0135} 655634

NOTES FORMING PART OF THE REPORT OF THE STATEMENT OF ACCOUNTS FOR THE
YEAR ENDING ON 31ST MARCH, 2001 IN RESPECT OF G.B. PANT INSTITUTE OF
HIMALAYAN ENVIRONMENT AND DEVELOPMENT, KATARMAL KOS, ALMORA-263643,

1. Books of Accounts have been mainmined on Cash basis, subject 1o Para 4 below.
2. Depreciation has not been provided on the Fixed Assets, the same has been valued ar cost,

3. All purchases of consurmables, laboratory expenses. chemicals, plassware and stationery. have been
treated as revenue expendinure.

4. Stock/Asset registers have been maintained by the ingtitute for movement of assets, stores, vehicles,
which have been physically verified ar repular mtervals.

6. Provident Fund lisbilites and investments of the insttute have been incorporated in the statement of
acCounts,

7. Fixed Assets except vehicles and Electric Sub-station have no insurance cover (o provide security

againgt any loss, considering the accumulated value of assets appropriate insurance cover should be
obtained.

8. Oumstanding entries, pending adjustments in the Bank Reconciliation statement need to be adjusted,

9, Deposits of Rs. 18,15,63,464/- for Construction, with CCU (MOE & F), New Delhi, needs to be
adjusted for the work which has already been completed.

For A.K. KASHYAP & CO._,
Chartered Accountants,

(ASHOK KASHYAP)
F.C.A. Parmer

Dated : 11" June, 2001

T




M5 AK.KASHYAF & CO
CHARTERED ACCOUNTANTS

#7011 BAFUR ROAT
DEHEA DRI 298008

PHONE - [OFF.] 853346, GE5634

FAX

[RES] 6729466, 6721826

[0135) GESG34

G.B.PANT INSTITUTE OF mm: ENVIRONMENT & DEVELOP! T
KATARMAL, SGE] TALMORA]
BALANCE SHEET AS ON 31st MARCH 2001

PARTICULARE ANN ANMOUNT AMIGURNT
SOURCES OF FUNDS
General Fund :
Laszt Balanae : 430190049
Addition during the VERT 1162367.65
EE 1%
Les=: transferred to R&D Fund 3000000, 00 2554277.14
Endowment Fund :
Lagt Balance: 472605215
Interest Earmed A6SEE5.00 5192837.15
Fixed Asscts Fund :
Last Balance 108703341, B4
Addition during the year BOS0O2E. 00 116735369.84
Construction Fand :
Last Balance: 1815634084.00
Addition during the Yean 0.0  1B1563464.00
Provident
Last Balanes QFOIL5T .40
Addition during the Year A147%20.00
Less: Final Settlement/ Tranafer during the year T92900.00 12158377.40
Froject Funds : i
MOE & F: RESEARCH & DEV. fOTHER EXPENSES 16GZA0,60
CONSTRUCTION WORK 43583.00
[ERF Activi (3903, 54]
ENVIS Activity [16434.00
WWF (CED) Project (5065, 00]
UNDP {HAIGAD] Project [28035.00]
UNESCO [EXPERT FEE) 6&3300.00
FTCA National Bymposium QoGT1.00
NATIGNAL WORKSHOP {N.E.} S2363.00
NEC Shillong Fund (B9800
MOE & F [US) Praject 40339.00
MOE & F [S53) Project 1710800
MOE & F [RSR) Project T805.00
MOE & F [REM] Praopect 14625.00)
MOE & F {NDMD] Froject {2348!5.1:"}]
MOE & F [K8F) Project 15673500
MOE & F (KBR} Project 40757.00
MERICINAL PLANT WORKSHOP 120193.00
LAND USE Project B0L00
FAD BIO DIVERSITY Project S00.00
Ealance Carried Forward TO0139.06 Z1E204325.53




G.B.PANT INSTITUTE OF HIMALATAN ENVIRONMENT & DEVELOPMENT
KATARMAL, KOE[ [ALMORA]
BALANCE SHEET AS ON 31st MARCH 2001

FARTICULARS ANK ANMOUNT ANMOUNT

Balance Brought Forward TO0139.06 31B204325.53
DAET (K] Praject Fund ATRIST,00
DST [RSE| Project Fund 1032.00
DET [SEN] Project Fund |BROET.00)
DST(HCR) Project S0671.00
DET (GCSH) Project 106562, 00
DET Contact Prog. [29364.00]
DOS-DET [ME)Fraject 11076400
DOE-DBT Praoject (7T5T.04)
CERIR {HOS  GOSN] Project Fund aT61.00
C3IR {RCH) Project Fund 45,040
CEIR |SCR) Project 6558.00
BIOTECH | W ]Jﬁl Project GEATZ, 00
BIOTECH { ¥ 1) Project S61T10.00
BIOTECH | ¥ ) Praject [FA5E2. 00}
BIOTECH { IV ) Project 536,00
BIOTECH | iE ) Project (SEAZ, 00|
BIOTECH (I} Project B5E.00
ALAKNANDA VALLEY Project 12188500
AGRI BIO DIVERSITY Project {36004
[SRO[APK} Proaject 152635.00
[ET Praject 147.00
ICAR[KER) Project 169729.00
ICAR [E5] Praject (10135004
MOE & F {S8CRV) Praject (BTTE.00)
DET Workshep S300.00
BIOTECH { V 1) Project 20414700
BIOTECH | X) Froject 31862400
BIOTECH | IX | Praject 1853265.00
BIOTECH | V) Project Fieldstaticn B3592. 00
BIOTECH | XII | Project B3Z2000.00
DET ECR HKHKE] Project 2Q5632.00
ICEER [FRS/AF| Praject SLE6.00
MEDICINAL AROMATIC PLANT [a7T2.0
Shivalik Consultancy G6TH .ﬂ%
Swajal Project 337800.00
WWF Consultancy(SK) 49115.00
WWF Consultancy(NE| 126600
NESAPUD) Project TE492.00
NESAP[UP| Prajest 149700.00
CSIR[AF) Froject 115749.00
ITRE(US| Praject 235000.00
BICTECH [ XI | Praject 1315341.00
TEEF Project 95053.00
MACARTHER UNESCO Project ! LEG
ICIMOD REH. Project Fund 43151.05
ICIMOD {SALT) Project 246326.21
ICIMOD {PKS } NAF] Project 31779.00
ICIMOD (PARDYF} Project 10185.00
ICIMOD [FIERE] Project Fund {17722.00)
ICIMOD {CBD) Project Pund 11000.00
[CIMOD {LAND SLIDE) Projact Fund 19521.00
[CIMOD SR} Project 41917.00
INDO CANADIAN Summer Programme 2O53% .00
ECO TOURISM (IDRC]Project 3BTTT.00
[CIMOD [RCS] Praject 26169.00 16466381.18




AN

G.B.PANT INSTITUTE OF HIMALAYTAN ENVIRONMENT & DEVELOPMENT
KATARMAL, KOS [ALMORA)
BALANCE SHEET AS ON 31st MARCH 2001

— PANTICULARS ARN AMOUNT AMOURT
Balnce Brought Forward A34670706.71
Other Linhlities :

Advanee K. 5. Kao 19490,00

Security Payable 450,00

Retivement Gratuity 1705000

Salary Payahle 546670

Medizal Claim Payable 230,00

E.M.D. Payable 40219.17

Caution Money 20350.00 BSTS5.BT

TOTAL LIABILITIES HS.. T 33a756462.58

APPLICATION OF FUNDS :

Fixed Agsats . 58 116735369.84
Ceposaits With -

CCU for Constructions 181563464.00
Securnity Deposaita 53973.00
Closing Balanoes 1] 36403655.7T4

TOTAL ASSETS RE.. 334756462.58

AUDITOR'S REPORT
As per our separate report of even date annexed’

FOR A.K.KASHYAP & CO.,

CHARTERED ACCOUNTANTS DR LALE, PALNI
(Dizecter }
DE. U, DHAR
[ASHOK KASHYAP} [ D.D.Officer )

FCA PARTHNER
DATED : 11th JUNE, 2001. HARISH CHANDRA
PLACE : DEHRA DUN { Finanes Officer )
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M/E AH.HABHYAP & CO
CHARTERED ACCOUNTANTS
371 RAJPUR ROAT

DEFRA DLIN-248001

FHONE : [OFF.) 052316, 655034
[RES.} 6T 3066, 672836

Fax | {135 655634

G.B.PANT INSTITUTE %}I ATAN ENVIRONME
TARMAL, KOS (ALMOR

INCOME & EXPENDITURE mc-mm‘rmgm%m‘nmu 3lst MARCH 2001
T PARTICULARS ANN ABOUNT AMIOURT
A} INCOME :

Grant In aid :

ted Project Grant For
MOE & F : RESEARCH & DEV, fOTHER EXFENSES 2TSC0000.00

IERP Activity 2517452.60

ENVIS Astivity 5RA0.59.00
BIOTECH [ ¥ L] Frojeet 475000.00
BIOTECH [ X} Project A38000.00
WWF Consultaney (5K} 250000.00
WWF Consultancy[NE] 55000.00
Bio Diversity Workshop-2000 A0000.00
MBSAPIUD) Praject 149700.00
NBZAPIUF] Project 148700.00
CHIRAP] Froject 165333.00
HES(LIE] Prajest 233000,00
MATIONAL WORKSHOF (N.E.| Q000000
MOE & F |SCRY] Project 3000000
MOE & F {388) jrect 160000,00
MEDICINAL FLANT WORKSHOPUTTAR.| 2300000
DST (KK} ject FO0000,00
MOE & F [NDMD) Project 148000.00
DOS-DBT Project 154:450.00
MOE & F [KBR] Projec 260000.00
MEDJCJNALMROMF-.?JC PLAKNT BO0C0.00
[CARIES) Project 400000.00
RET Warkshop BE1045 00
[ET [GCSNE Preject 20000000
ISR (PIKS/AF| Projest 5175000
‘Shivalik Consulmney 135375.00
C3IR (SCR) Project 14516000
CEIR (R3] Project 1 15200.00
Bwajal Project BE297T2.00
BIOTECH [ ¥ I] Project 39200000
BIOTECH [ V [] Project 1074000.00
BIOTECH [ IX } Project 2146000.00
BIQTECH [ IV | Praject 41 TO00. 00
BIOTECH | X1 ) Prajeet 1411000.00
BIOTECH { X1l § Project B244000,00
DST {SCR/KHS] Project EO0000.00
ALAKMANDA VAL Profect 250000.00
ISRCYAPK] Project F33000.00
ICAR [KER] Project 411000.00
TSEBF Praoject ORS00
INDO CANADIAN Summer Prog. 20400 32406000
ICIMOD (SALT] Froject 231000.00
ICIMOD (PKS fNAF| Project 4400000
LEIMOD (PARDYF) Project 1713029.00
[CIMOD (I52MA] Project 62336, 00
ICIMOD (RCS) ject BSE00.00
ECO TOURISM [IDRC)Project 91330.00 54639 166.60

Balance Carried Forwnrd T E4639166.60




G.B.PANT INSTITUTE OF HIMALAYTAN ENVIR

KATARMAL, KDSI (ALMORA)
THE YEAR

& DEVELOFMENT

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDING 31st MARCH 2001
PARTICULARS ANK ABMOUNT AMOURT
Balance Brought Forward S54639166.60
Less : Tid. To Designated Funds For :

MOE & F : REBEARCH & DEV. fOTHER EXFENSES 2T S00000, 00
IERP Activity 2517452 &0
EMVIS Activity 595039.00
BIOTECH [ V Ul Project ATE000,00
BIOTECH [ X} Project 43800000
WWF Consultaney(3K) 25000000
WWF Consultancy[NE] S5000.00
Bio Diversity Workshop-20040 FO000.00
MESAFUD} Project 149700.00
NBSAP(UP) Project 14970000
CHIRAF Project 1E5333.00
IIRS{US) Project 2A5000.00
NATIONAL WORKSHOP (N.E.] SO00.00
MOE & F [SCRV] Project 2000000
MOE & F [S558] Praject EEUe00.00
MEDQICINAL FLANT WORKSHOP{UTTAR.) 2500000
DSET [KX) Project 0000000
MOE & F [NDMD) Project FAROCOC, OO
LDos-DBT Project 154450.00
MOE & F (KBR] Project 2E0000.00
MERICINALFARCMATIC PLANT 2000000
ICAR{ES) Project 40000000
DET Warkahop BET&45.00
DSET [GCSM) Profect 20000000
ICSSR Project [FKS/AF) 51750.00
Shivalik Consultancy 13537500
CSIR (2CR) Project I4E8160.00
CEIR (R8) Project 113200000
ﬂwaja.'l Project HE2972.00
BIOTECH [ ¥ I} Project FF2000.00
BIOTECH | V I} Project 107400000
BIOTECH [ IX | Project 2146000.00
BIGTECH | IV | Project 417000.00
BIOTECH | X1 } Project 141 000,00
BIGTECH | XII | Project 834400000
DET [SCRJKKS) Project BOD00D, 00
ALAKNANDA VALLEY Project 350000.00
[SRO[APK) Project S3E000.00
ICAR (KSR} Project A1 100000
TEBF Project 202835.00
INRQ CANADIAN Summer Prog, 2000 F24060.00
ICIMOD [SALT) Project 23100000
ICIMOT [PES [ NAF] Project A4 000,00
ICIMOD |PARDYR Fraject 1712029.00
ICIMOD [I85MA] Project ER336.00
ICIMOD [RCS) Project 2530000

ECO TOURISM ([DRC)Project S1330.00 54639166.60

BALANCE 0,00
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G.B.PANT INSTITUTE OF HIMALATAN ENVIRONMENT & DEVELOPMENT
EATARMAL, KOS1 (ALMORA)
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDING 31st MARCH 2001

FARTICULARS ARN AMOURT AMOUNRT
Interest From Banks 292865.08
Other Income :
Interest on MCA Ti40.00
Lice=nce Fes B3025.00
Water Testing Fee T4400,00
Sale of Tender form Lo00.00
Institutional Charges S95012.00
Guest House/ Hostel Charges JEQED.00
Rayalty 285.00
Insurance Claim 45588, 00
Mizceilaneous [noome 16102,.57
Sale of Scrap B00. 00 Ee9502.57
Designated Grant Utilised For @
MOE & F : REBEARCH & DEV. fOTHER Exp. 31393236.30
IERF Activity 2523357.00
ENVIE Activity 651792 00
BIOTECH [ V Ul) Project 18065300
BIOTECH [ X) Project 112376.00
WWF Consultancy[S K| I00BE5.00
WWF Censultancy|NE) 5373400
Bin Diversity Workshop-20040 30000.00
HESARUD) Project Tra0g.00
CEIR{AF] Project 49554.Q0
MOE & F (SCRY) Project 877500
WMOE & F i235) Project 219635700
03T (KK} Prajeet 3346658.00
MOE & IF (NDMW D} Project 121545.00
[O8-DBET Project. TEE4TS.00
MOE & F [KBR) Project Z280047,00
MEDICINAL AROMATIC FLANT 80372 00
ICAR(ES] Praject 38TE60.00
LeT Workshl}f B32345.00
QST (GCSN) Project IT0165.00
ICHESR Project [PRS/AF] 4212400
Shivalik Consultancy 136051.00
CHIR (BCR) Project 135143.00
CSIR (R3] Project 113200.00
Swajal Project 34517200
FAD Bisdiversity Project G204, 00
DST(HCR) Project S4E45,00
O5T Contact Prog, 2236400
DS -DET [ME]Project 55236.00
BIOTECH ( V ] Project 230544 00
BIOTECH { [l j Project ae049.00
Agri Bisdiversity Project 898500
EBIOTECH { V') Project Fisldstation BS408.00
MEDI. PLANT Workshop{Uttaranchall 2500000
Balance Carried Forward T AOELOBIE. 30 1162367.65
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G.B.PANT INSTITUTE OF n%g;,ﬂux ENVIRONMENT & DEVELOPMENT
KATARMAL, KOSl [ALMORA]

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDING 31st MARCH 2001

 TARTICULARS  AWN _ AWOUNT  AWOURT

Balance Brought Forward

FTCA Hational Sympesium
MOE & F (US] Praject

MOE & F [R3R] Praject

MOE & F (REM} Project

MOE & F (KSR Project
BIOTECH [ V I} Praject
BIATECH [V I} Fraject
BIOTECH [ X} Froject
BIOTECH [ [V | Prioject
BIOTECH [ XI } Project
BIOTECH [ X1l | Project

DST (SCRSKES) Project
ALAKNANDA VALLEY Project
IBRO(AFK) Project

ICAR (KSR} Project

TEBF Project

IMDO CANADIAN Summer Prog. 2000
ICIMOD {SALT) Praject
[CIMOD {PES N.ﬁF‘liﬁP_nrajact
ICIMOD {PARDYF] Froject
ICIMOD (FIERE) Project
ICIMOD [CBD] Projest
ICIMOD (DER] Project
ICIMOD (RES) Project

ECO TOURISM (IDRCIFroject

B) EXPENDITURE :
Rewenue Expenditure -
MEE & F: RESEARCH & DEV, JOTHER Exp.

1ERP Activity
ENVIE Activity
FTCA Naticnal Symposiom
MOE & F (US| Project
MOE & F (388] Praject
MOE & F (HE8R| Praject
MOE & F ([RKM} Project
MOE & F (NDMD) Project
MOE & F (KSE] Project
MOE & F [KEE)] Project
MOE & F [8CRV) Project
03T Workshap
DET Contact Prog.
D3T [(KK] Project
DETIHCR) Prajest
DST (GCEM) Project
DOE-DBET Praject
CSIR {SCR) Project
CEIR {RS] Project
BIOTECH (V] Pigject
BIOTECH (V] Praject
BIOTECH (IV] Project
BIOTECH (|} Project

Balance Carried Forward

BB RRRnEER o vnnaaw

25

A2520828.20 1162367.65
1874.00
TET34.00
91340.00
66,00
42893300
ATIS2B.00
SO7T46T. 00
292731.00
45142200
FHE59.00
E2000.00
ABGE00
366141.00
AZHEG0.00
2843ET.00
2303900
A000T2.00
44771 8.00
SE02 .00
201966500
436000
E35456.00
4085.00
S6E01.00

91713.00 AE42THE,. B0

T A7SEEIET.E5

2392538230
29070300
65179200
1874.00
64658, 00
219637.00
91340.00
UDEE.00
12154500
42933.00
2E0047.00
36775.00
5234500
22936400
A0T018.00
S4E45, 00
170 65.00
168474,00
12317500
113200.00
TER156,00
230544.00
451422.00
SHO49.00

T STEEETA9.30

i



G.E.PANT INSTITUTE OF HIMALATAN ENVIRONMENT & DEVELOPMEKT
KATARMAL, KOS] [ALMORA)
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDING 31st MARCH 2001

FARTICULARS ARN AFOURT AMOUNT
Balanee Erought Forward 21535249.30
ALAKMANDA VALLEY Project 26 - 36614100
i Biediversity Project a7 1898500
ISROIAFE] Project 23 F2E860.00
ICAR[KSE) Project 29 2BA287.00
[CAR{ES) Project 30 38030800
BIOTECH ( V II) Project a1 473528.00
BIOTECH | ¥ 111) Project az 13394900
BICTECH | X) Praject 33 11937600
BIOTECH | X ] Praject 349 28141100
BIOTECH { V) Project Fieldstation a5 B9408.00
BIOTECH | X1l ] Project as 22000.00
DOS-TBET (NEPraject a7 55236.00
DET (SCRKKS| Project as 4368.00
[CEER Project (PHEAP) 39 42124.00
MEDICINALS AROMATIC PLANT a0 057200
Shivalik Consultancy 41 13605100
Swajal Project 43 34517200
WWF Congultancy[3K) 43 200885.00
WWE Consultancy[ME] 34 53734.00
Bio Diverasity Workshop-2000 45 3000, 00
MBESARUD] Praject 45 20800
CEBIR{AP] Praject a7 49584 .00
MEDI. PLANT Workshop[Lttaranchal| 48 2455700
TABF Project A0 229393.00
INDO CANADIAN Summer Prog. 2000 50 300012.00
ICIMOD [BALT) Preject =34 4477 18.00
ICIMOD [PESfNAF) Project 52 BEOZ1.00
ECO TOURISM {IDRC)Project 53 917 13.00
ICIMCD (PARDYF| Praject =4 191526500
ICIMOD (DER] Project 55 BAOES. D0
[CIMOD (FIBRE) Project E& F260.00
ICIMOR [RCS) Project 57 SGE601.00 38258265.30
Amount transferred to Fized Assets Fund
Capital mﬁuﬁw 58

MOE & F -RESEARCH & DEVELOPMENT

Library 3812372.00

Heientifie Equipments 208321600

Office Bquipment 32301500

Furniture & Fixture 1365391.00 TE84198.00
Balance Carried Forvard ~ 45B492463.30




G.B.PANT INSTITUTE %&xﬂﬂ ERVIRONMENT & DEVELOPMEN
KATARMAL, kOBl [ALMCRA] .

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDING 31st MARCH 2003

PARTICULARS ANN ANOURT ANMGOURT
Balance Brought Forward 4584246330
Scientific Equipments:
120D (PARDYF) Project 140000
BIOTECH V1) Project 121311.00
DT (KK} Prajeet 29640.00
CEIR[SCR] Project 11568.00
FAQ Blodiversity Project 520000
ICAR|ES] Project T352.00
BIOTECH (V1II) Project HEB04 0T
MOE&F [ U8} Praject 1107600
BIOTECH {IX] Project 11320.00
BIOTECT [MI | Praject 95659.00 44 5830.00
Refund of nnspent Grant
ICIMODICBD - UD) Projest 135456.00
MED, PLANT WORKSHOP(Uttaranchal| 43.00 135499.00
TOTAL EXPENDITURE RS.. (B} 46423TIR.30
SURFLUS [A-B} 1162367.65
EXCESS OF INCOME OVER EXFENDITURE
(TFD.TO GENERAL FUND AJC)
TOTAL RS... 475861
AUDITOR'S REFORT

As pez our separate repert of even date annexed’

FOR AK.KASHYAP & CO.,
CHARTERED ACCOUNTANTS

[ASHOH HASHYAPR)
FCA PARTNER

PATED : 11th JUKE, 2001,
FLACE : DEHRA DUN

DR, L.M.3., PALN]
{Direstor |

DR. U. DHAR
{ D.D.OMficer }

HARIGH CHANDRA
| Finanece Officer )

it



G.E.PA s

OF HIMALAYAN ENVIRON

/5 AK.EASHYAF & CO
CHARTERED ACCOUNTARTS
a7/ 1 RAJPUR ROAD

DEHRA QUN-Z92800T

FHONE : (DFF.) 655346, 635654
RES.) 672966, BT830

FAX |03335) GESAE4

T

EATARMAL, KOSI (ALMORA
RECEIPT & ACCOUNT FOR THE YEAR ENDING 31st MARCH 2001

FARTICULARE ANN AMOURT W
RECEIPT :
Opening Balance : 50 22968029.67
Grant In Aid For !
MOE & F : RESEARCH & DEV./OTHER EXPENSES 2758000000
[ERP Activity 251 T7452.60
ENVIS Activity E$5039.00
MATIONAL WORKEHOP (N.E.] SOoO0.00
MOE & F [(585] Project 160000, 00
MOE & F [NDMD) Project 148000.00
MOE & F (KBR] Project 2E000:, 10
DST [GCEN) Project 20000000
CEIR (S8CE] Project 148 180,00
CBIR [RE] Project 113200.00
BIOTECH ( V 1I) Project 3A2000.00
BIOTECH { ¥ 1) Peoject 107400000
BIOTECH { IV | Project 41700000
ALAKMNANDA VALLEY Project 35000000
ISRO{APK] Prajsct 333000.00
ICARKER] Praject 411000.00
BIGTECH [V Project 4TER000.00
DT | KK) Project 30000000
DOS-DET Project 154450.00
[CARIES) Prajest 400000.00
D&ET Warkshop 8164500
[CE85R Project (PEKSAF] 51750.00
MEDICINALS AROMATIC PLANT B0O00, 00
SHIVALIK CONSULTANCY 135375.00
BWAJAL PROJECT EEZ9T2.00
MOE&F (SCRY] Project 3000000
WWF Consultancy [SK] 250000, 00
WWF Consultancy [NE) a3000.00
BIOTECH [ X ] Project 43500000
BIODIVERSITY WORKSHOP-2000 3000000
BIOTECH | IX |Project 214600000
NBSAF [U D |Project 14970000
NESAP [ U P |Project 1499700, 00
CA3IR[A ﬁg‘ru}mi 1&5353.00
11 RS (U5 Praject 23500000
BIOTECH [Kl)Project 141 100000
BIOTECH (X1 Froje B354 000,00
MEDRI. PLANT "JdeRKS HOPF [Uttranehal) 25000.00
08T [BCR) KES|Project BOOD00.00
S1BYETTE.60
Interest From Bank :
Institute 2OIHE5.08
Endoament Fund 465885.00 TEETS0.08
Retitrernent Qratuity 17050.00
CAUTION MONEY T 100,00
Balanes Carried Forward TE629706.35
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G.B.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
EATARMAL, KOS (ALMOEA)

RECEIPT & PAYMENT ACCOUNT FOR THE YEAR ENDING 31st MARCH 2001
_  "rAWTICULARS AWN  AMOUNT _ AMOUNT

Balance Brought Forward

Addition to Provident Fund
Subseriptian

Voluntary Contribution
Institute’'s Contribution
Transfers from ather daptt,
Interest recaived & accrued

Other Income :
Interest on MCA
Lisence Fes
Water Testing Fee
Hale of Tender fortn
Institutional Charges
Juest Houze/ Hostel Charges
Ru_'(u.!'.t;-'
Insurance Claim
Mizcellan=ous [noome

Sale of Scrap
TOTAL RECEIPTS RS..

EE5209.00
GRGE20.00
655209.00

93991.00

111606100

F140.00
8302500
TE400,00
SO0G.00
595012.00
SR0B0.00
255.00
4568200
16102.57
S00.00

TEE29T06.35

31473Z0.00

Be9S0Z.5T
TOGAES2E.92

an




G.B.FANT INSTITUTE OF HIMALATAN ENVIRON

FATARMAL, KOS] (ALMORA

RECEIPT & PAYMENT ACCOUNT FOR THE YEAR ING 31st MARCH 2001
FARTICULARS AN ANMOUNT AMOUNT
EAYMENT :
Project Paymont For ¢
Project Expenditure
MCE & F | RESEARCH & DEV. ,.l'DTHI:.R Esp, 23057463.30
1ERF Activity 2407T013.00
ENVIS Activity 631792.00
FTCA National Svmposiem 187400
MOE & F [U8] Project EAG5E,.00
MOE&F [S88] Project 219637.00
MOE & F [RSR] Praject SI340.00
MOE & F (REM} Project GUEAE.00
MOE&F (MDMD) Praject 12154500
MOE & F (KSE] Project 4393300
MOE & F (KBR) Profect 2E0047.00
MOE & F [BCRV] Project 3677500
DET WORKSHGR B32345.00
DET Contact Frogramme 22%264.00
DET [KK] Project 307018.00
DSTIHCR) Project Gadq 500
DET (GCSN) Project 17016500
DC5-DET Praject 168474.00
CEIR{SCR) Project 12317500
CEIR[RS] Praject 113200.00
BIOTECH (VI Project TEG] 56,00
EIOTECH (V] Project 230544.00
BIOTECH (IV) Praject 45142200
BIOTECH (I Project 6E049.00
ALAKNANDA VALLEY Project A66141.00
Agri Biodiveraity Praject 184989.00
JSEE(A?K] Fraject F2ERE0, 00
ICAR(KSR) Project FR428T.00
ICAR|ES] Froject ZE0I0E,. 00
BIOTECH (W11 ) Projsce 47252800
BIGTECH { VIl ) Praject 133049.00
BIOTECH | X | Projest 1 15376.00
BIOTECH (IX ]| Project 281411.00
BIQTECH | V) ; Ficldstation B9408.00
BISTECH { X1 | Project 22000.00
DOS - DBT [ NE | Project 55236.00
DET (BCR/KIKS] Praject 4368.00
ICEER [ PES | AF | Project 4213400
MEDICINAL) AEROMATIC PLANT Project BOGET2. 00
SHIVALIK CONSULTANCY Project 136051.00
BWATAL Project 517200
WWF CONSULTANCY [SK} Project GO0885.00
WWF CONSULTANCY [NE] Project 53734.00
BICDIVERSITY WORKSHOP-2000 30000.00
MESAP [UD | Praject TT208.00
C 8 1R [ AF) Project 49584 00
MEDI. PLANT WORKSHOP [Uttramnchal § 2405700 350632T8.30
Capital Expenditures ¢ 58
MOE & F ! RESEARCH & DEVELOPMENT
Library 2E12372.00
Scientific Equipmenta 2083416.00
CHfice Equipment 32301900
Fumiture & Fixture 136539100 TEE4198.00
Balance Carried Forward T 4ZRATAT6.30
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G.B.PANT INSTITUTE OF H b d
T e e e R

ENVIRONMENT & DEVELOPMENT
KATARMAL, %sl [ALMORA]

RECEIFT & PAYMENT ACCOUNT F G Alst H 2001
FARTICULARS ANN AMOURT AWMGURT

Balance Brought Forward 42647476.20

Scientific ipments:

BIOTECH (W1} Projest 12131100

03T (KK] Progect Z0640.00

CSIR[BCE] Project 11968.00

FAQ Biodiversity Praject 620000

ICAR[ES] Project 7352.00

BIOTECH (VI11} Project 464904 00

MOE&F | US) Project 1107600

BIGTECH (IX] Project 11323000

BIOTECT [XI } Praject S5658.00 3414230000
Provident Fund:Final Settlement / Transfers TH2B00, 00
SECLURITY DEFOS3IT B130.00
CAUTION MONEY REFUNDED TO00.00
E M D Refunded 26S560.00
fdv. Dr, H C Rakhan E00.00
Eefund of unspent grant
Medi. Plant Workshop[Uttaranchal] 43.00
Closing Balances: G0 ASE224E9.62

TOTAL PAYMENTS RS.. T TSEdERIESE

AUDITOR'S REPORT
As per our geparate report of even date annexed’

FOR A K.HASHYAF & CO.,
CHARTERED ACCOUNTANTS

|ASHOK HASHYAP)
FCA PARTNER

DATED : 11th JUNE, 2001.
PLACE : DEHRA DUN

DE. L.M.S. PALNI
[Director |

DR, U, OHAR
{ D.D.Officer |

HARIZH CHANDRA
| Finanee Officer |
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M/S AKKASHYAP & CO
CHARTERED ACCOUNTANTS
47/1 RAJPUR ROAD

DEHRA DUN-248001

PHONE ! [OFF.} 652346, 555634
(RES.) 672966, 672838

FAX (0135 655634

G.B.PANT INSTITUTE OF TAN ENVIRONMENT & DEVELOPMENT
KATARMAL, KOSI [ALMORA)

SCHEDULE OF FIXED ASSETS AS ON 31st MARCH 2001

ANNEXURE '58

PARTICULARS COST AS ON ADDITION COST OF TOTAL
1/4/00 DURING THE SALES/TFD.
YEAR DURING THE
¥YEAR

Land : T5639.23 0.00 0.00 T5639.23
Building ZT49548.00 0.00 0.00 274984800
Furniture & Fixture: 1004812240 1365391.00 0.00 11413513.40
{Details)

Institute 10030515.40 1365391.00 0o0d 11395806, 40
1CIMO0 SALT 11000.00 0.00 .00 11000.00
ICIMOD IS5 S607.00 0.00 0.0 GEOT.00
Scientific Equipments : 560487090911 252924600 0.00 S5947B045.11
(Details)

Inatitute 42199618.19 2083416.00 0.00 443E3034. 19
DET [RSE) T415.00 0.0 0,00 T415.00
BIOTECH-I 1820346.00 0,00 Q.00 1840346.00
BIOTECH-1L AQ2GTS L. 00 0.00 Q.00 /02975100
BIOTECH-IN 2125381.00 0.00 Q.00 Z1293E81.00
UNDP (HAIGAD) ToEa0. 00 0.0 Q.00 TO860.00
CSIR [RCS! 13794 8. 00 0.00 Q.00 137948.00
DST (B8KB) S08554. 00 Q.o 09.00 208564, 04
FAQ-BIO-DIVEESITY 126592.00 200,00 Q.00 132792.00
ICAR (ES) 167155.00 7352.00 .00 174507.00
ENVIS 242380,00 Q.00 a0 242380.00
NWDFRA G4B5E.00 .00 0.a0 B4B5E.00
1EG PRGJECT 52465.00 .00 0.00 52465, 00
DET (SKN) 323172.00 (oo 0.0 323172.00
BIOTECH (V) 461189.00 0,00 0,00 46119.00
WWTF (CBDY) TT00.00 0.a0 000 TT0Q.00
HAIGAD I 115438.00 30 0,00 115438.00
MNORAD 1221158.00 0.oo 0.00 1921158.00
[CIMOD (SALT) 216447.92 000 0.00 21644792
MDD CANADTIAN 18007600 Lo 0.00 18007600
ICIMOD TSSMA 67161.00 0,00 0.00 6T161.00
ECO-TOURISM T3758.00 0,00 Q.00 TST38.00
MACARTHER UNESCO BI450.00 0.00 Q.00 £3450.00
[CIMOD [PARDYH 28530.0:0 104400,00 0,00 152930.00
ICIMOD (CBD] 52801.00 0.00 Q.00 52801.00
ICIMOD (FIBRE) 216882.00 Q.00 Q.00 21688200
MEE Z450.00 0.00 0.00 2450.00
ICIMOD-G15 EQUIFMEN 148800.00 0.00 0.00 148800.00
BICTECH ( IV ] 244811.00 0.00 0.00 244811.00
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M/8 A H.EASHYAF & CO
CHARTERED ACCOUNTANTS

a7 1 RAJPUR FOAD
DEHRA DUN-248001

PHONE : (OFF.| 652345, 655634

FAX

(RES.| 672966, 6TIE36
(0135 688834

G.B.PANT INSTITUTE OF HIMALATAN ENVIRONMENT & DEVELOPMENT

KATARMAL, KOSI [ALMORA]

SCHEDULE OF FINED ASSETS AS ON S1s=t MARCH 2001

ANNEXURE 'S8 Contd...

PARTICULARS COST AS ON ADDITIONS COST OF TOTAL
1/4/00 DURING THE BALES/TFD.
YEAR DURING THE
YEAR

CBIR([SCR) 495IT L. 00 11968.00 .00 SOTII9.00
DET(KK) 311526, 00 2984000 000 341166,00
18RO [APK| S4829.00 Q.00 000 94829.00
MOE&F | NDMD) 148900,00 Q.00 000 148900.00
BI2TECH (V1) 20167500 121311.00 (00 F22986.00
DET(GCEN) 48331.00 0,00 0.0 JB331,00
BIOTECH [VII] 46504, 00 000 G5904.00
MOEGF(US] 11076.G0 .00 11076.00
BIOTECH [IX) 11320.00 000 1132000
BIOTECH (X1 ) B5639,00 .00 9565%.00
Office Equipments : 45552583.35 323019.00 .00 48TEZ52.95
[natitute 206675,00 67500
IERP 116344.00 116324 00
Fire Fighting Equipme G0962.00 0.00 0.0:0 GOD62.00
Library : 26683057.50 3812372.00 0.00 30495429, 50
Vehicles ¢ 401509925 .00 0.00 $015099,25
{Details)

Institute 2931435.30 4.00 G0 2931435.30
ICIMED SALT 2TS324,00 0.00 0.00 2T5224.00
TSBF 2E04TS, 00 a.00 0.00 2EO4TI.00
MACARTHER UNESCO 29037500 a.00 0.00 290375.00
1CTM D 233589.95 Q00 0,00 233382,95
Glass/Net House : 356B581.00 0.00 0.00 3568581.00
|Details)

Institure 1517793.00 0,00 o.00 L517793.00
BICTECH (I 2050788.00 0,00 8.00 20507800
TOTAL RS.. 1087053491, 84 BOZ00ZE. 00 0.00 116735360, 84




M/3 A KKASHYAP & CO
CHARTERED ACCOLNTANTS
37/1 RAJPUR ROAD

DEHRA DUN-248001

PHONE - (OFF.) 652346, A55634
(RES.) 672906, BTIS36

FAX (0135) 655634

G.E.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
KATARMAL, HOSI [ALMORA)

DETAILS OF OPENING EALANCE

ANNEXURE '59

PARTICULARS ANN AMOUNT AMOUNT
OPENING Balances [IC A/C):
Cash # Bank Balances :
Cash in Hand
Almora: 480,55
Srinaga.r 20064
Bikkim 276202
Kullu 117607 13613.38
Cash st Bank :
CEBI Koai Afc No.CD-14 1236635.00
SB1 Almora Afc No 223752 T12481.15
SHI Almora Afc No 23884 2000013
SBI Tadong Afe Ne.CAJA[B3 TEE&E4.00
SBI Kullu A c Np. 5020177 1542.01
SBI [tanagar &fe CRIZS 14705 193207 61
SBl Srinagar A)c No.3f615 263211.14
58] Almara P.F.ASc No.22021 L10853.40 2534117.46
Advances
House Building Advance 1728%14.00
Motoreyele f Car Advance 813125.00
Festrval Advance 1650000
Provident Fund Advance ZF4963.00
G.8. LI 204 90
C.P.F. F6.00
Unita of [netitute :
Garhwal Unit 17447 43 2811211.33
Fixed Deposits :
With 2Bl Endowment Fund © 4570315.00
Intt.Ace.en FDE [(Endowment Fund AfC 12663800
SBI Provident Fund GEZS024.00
CBI Provident Fond 176141600
Intt.Acc.on FDR IP.F.ASC) ST1ITTL.OD
F.0.R. (Margin Money LiC Afc) TO500.00
F.D.RE. GENERAL FURD 3000000.00  17334664.00
Balance Carried Forward 22693606.17
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M/8 A K.KASHYAP & CO

CHARTERED ACCOUNTANTS

37)1 RAJPUR ROAD

DEHRA DUN-248001

PHONE : (OFF.) 652346, 655634
(RES.) 672966, 6T2B36 e

Fax (0135) 655634

G.B.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOFMENT -
KATARMAL, KOSI [ALMORA)
DETAILS OF OPENING BALANCE
ANNEXURE '59' Contd.. z

PARTICULARS ANN AMOUNT AMOUNT
Balance Brought Forward 22693606.17
Due Staff/Others (IC Afc)
Flenzaids Con.Controls (P) Led., (BIOTECH 1| SaER0.00
Directar- 1ARI 26.50
A5 Parihar S85.00
B.P Kothyari B000,00
R.K.Nanda & Sons 28517.00
Pertech Computers Z000.00 =
Employment News 15050.00
Sigrma Aidrich Chemicals 13590.00
Siltap Chemicals Ltd, (BICTECH 11| 2006400 -
N.R.8_A Hyderabed T4800.00
Klenzaids Con Centrols (P Lid, 5T175.00
Suraj Lal 43200 2T1923.50 e
F.Clntar Aje 2500.00
Opening Balance(l/C) 22968029.67

Opening Balance(F/C)

Cash & Bank Balances :

Cash [n Hand 11993.00
Wath SBL Az No. 20910 121123112 1223224.12
Advances :
N.E.UNIT [SALT) 1232400 -
E.T.8 T.N.DELHI FRA0.00
SIKKIM UNIT [ECO TOURISM) 23TT2.00
N.R2SAHYDERABAD (PARDYF) 14500.00 -
N.R.SA HYDERABAD (CED) 1100000 644 76.00
Opening Balance(F/C) 12E7700.12
TOTAL RS... 24255729.79




M/E AKKASHTAR & 0O
CHARTERED ACCOUNTANTS
371 RAIPUR ROAD

DEHRA DUN-248001

PHOME : [OFF.| 6852346, 655534
[RES.} BT2560, 672835

FAX {0135] 653634

G.B.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

FATARMAL, KOSI

[ALMORA]

CLOSING BALANCE AS ON 31st MARCH 2001

ANNEXURE "&0¢
PARTICULARS ANN AMOUNT AMOUNT
Closing Balances (IC A/C] 2
Cash & Bank Balances ©
Cazh in Hand 1
Almora: 5763,05
Srinagar 186.64
Bikkim FO7.60
Kullu 3863.17 10520.46
Cash at Bank :
CEI Kosi Afc Mo.CD-14 TOEATYI. T4
E8] Almeora Af o No22T52 2568076.03
8Bl Almora Afe No. 23884 3120815
581 Tadomg &/ ¢ No.CAS4/6S 2203160.42
8B Kullu Afe No. 502017 479134.01
5Bl ltansgar A/c CRIZS 14705 TETOEZ. 61
Bl Srinagar A/c Ne. 5615 13083714

SEl Almora P.F.A/c Na. 22021

Advances
Heuss Building Advance
Maotoroyelef Car Advanee
Factival Advance
Provident Fund Advance
G5 LL
C.FF,
Units of Institute -
Stkkim Umnit
H.P. Unit

Fized Deposits @
With 8Bl Endowment Fund :
intt. Accoon FOR ([Endowment Fund
SB[ Providant Fund
CBI Provident Fund
Intt.Ace.on FDOR (P.P.ASC)
F.0.R. (Margin Momey LiC a/e)
BsT (HCR)
DT (KK
ISRO | APK |
BIOTECH (IX)
INSTITUTE

Balance Carried Forward

6214040 14262392.50

232687200
B&AGETI.O0

I S800. 00
32814300
[E17.24)
36.00

4608200
2320.00 AAD1BDE.66

457031 5.00

591314.00
TOTS024.00
261141600
208172500

G000, 00
L7000, 00
39000.00
35000000
339097000 17989773.00

35644394.62
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G.B.PANT INSTITUTE OF HIMALAYAN ENVIRONMEN

NT & DEVELOPMENT

KATARMAL, KOS [ALMORA]

CLOSING BALANCE AS ON 31st MARCH 2001
i nﬂnxmm ‘G0’ Contd..
PARTICULARS ANN AMOUNT AMOUNT
Balance Brought Forward 3564439462
Due Staff/Others (IC Afc)
Allen Press lne. T7I1.00
Hardely Brothers 8700
M5 Parhar 385,00
Post Master G P O Almaora 12653.00
N.B.8.A Hyderabad(S ) SO000.00
Employment MNews 1505000
Bigma Aidrich Chemicals 105590.00
Siltap Chemigals Ltd. (BIOTECH 11 40800
N.F.5. A _Hyderabad 8400.00
R K Nanda & Sons 28517.00 17559500
F.C Inter 4fc 2500.00
Closing Balance|l/C} 35B22489.62
Closing Balance (F/C A/C)
Cash & Bank Balances :
Cash In Hand 57300
With 8Bl Afe No. 20910 334555.12 336234.12
Advances !
MLE.UNIT {SALT) 168261.00
[REE] 29252 00
[ ICIMOD PEEfNAF| 1006000
E.T.& N.T,DELHI 2880.00
SIKKIM UNIT (ECO TOURISM) 23389.00
N.E.8 A HYDERABAD (FARDYP| 14500, 00
H.F. UNIT [ PKS /NAF) £2320.00) 245932.00
Closing Balance{F /C) E81166.12
TOTAL RS... 36HII655.T9

o8



L.M.5. Palni
. Dhar

P.F. Dhyari
E. Sharma
K.5. Rao

K. Kurnar

D. Choudhury
5.K. Nandi
D.K. Agrawal
R.C. Sundriyval
5.C.R. Vishvakarma
A.K. Maikhur
5.C. Rai

AP, Knishna
Anita Pandey
H.K. Badola
P.k. Samal
5.5. Samant
S.C. Joshi
BE.P. Kothyari
D.5. Rawat
Rz Prasad
R.5. Rawal
H.C. Rikhari
K.K. Singh
Uma Shankar
.A. Farooguee
G.C.S. Nagi
J.C. Kuniyal
5. Sharma
R.G. Singh
B.5. Maijila
V. Jozhi

L.K. Rai

¥.K. Ral

R Joshi

INSTITUTE FACULTY

Plant Physiology; Biochemistry; Biotechnology
Plant Taxonomy; Conservation Biology

Plant Physiology; Restoration Ecolagy

Plant Ecalagy; Physiology; Hydrology

Plant Ecology; Rural Ecosystems
Environmantal Enginearing; Hydrology

Animal Biclogy; Entomelogy

Plant Physiology, Biochemistry

Soil and Water Conservation Engineering; Impact Assessment
Piant Ecology; Rural Ecosystems

Plant Ecology; Rural Ecosystems

Flant Ecology; Rural Ecosystems

Rural Geagraphy: Hydrology

Geotechnical Engineering; Impact Assessment
Microbiclogy

Morphoanatomy,; Conservation Biology

Social Sciance: Anthropalogy

Plant Taxenomy: Censervation Biology

Plant Physicloegy; Stress Physiclogy

Flamt Pathology; Restoration Ecology
Settlement Geography; Rural Ecosystems
Infarmation Systems

High Altitude Ecology;: Conservation Biology
Plant Ecology; Energy System Dynamics
Plant Physiology; Stress Physiology

Plant Ecology: Seed Biology

Social Science; Indiganous Knowledge Systems
Forest Ecology: Watershed Managemeant
Devalopment Geography; Waste Management
Agro Ecology; Remote Sensing/GIS

Applied Arts; Phatagraphy

Farest Ecology; Restoration Ecology
Environmental Gealogy

Plant Taxonory

Rural Ecosystems

Matural Resource Management; Econometrics



BHOTEGH:
CEIR

DOS- (DBT)
DsT
ENVIS
FAD

AR

IEG

IERP
IMS&,
1SRG

MRE
NOBR
NEC
NWDPRA

SALT
TERF
UMDF

LGEF

ABBREVIATIONS USED

Departmant of Bo-iechnoiogy

Council of Sciantific & Industrial Resaarch

Depastment aof Space (Department of Bio-tachnology)
Depastrnent al Soience & Technology

Enuircnmantal Irleemation System

Food and Agricutural Organizalion

Indian Councll of Agricultural Aesaarch

Intamational Centra tor Inlegrated Mountain Develaprmesat
Insftute of Esanomic Growih

Integrated Eco-devalopmant Ragsarch Program

Irdian National Science Acadermy

Irdian Space Research Organizaton

Ministry of Emananrent and Forasts

Mauntain Risk Enginearning

Manda Devi Bioaphens Rasana

Meeth Eastem Council

Maticnal Watershed Devalapment Project lor Rainted Areas
Plant Tissua Culhure Assoasiation

Sioping Agriculture Land Technalogy

Tropical Soil Bickogy Fartiity

United MNasans Develcpmaent Programme

United MNafans Educational Scientilic and Gulhuml Crganization
Uinitesd Mations Childran Furd

‘Warld Wide Fund For Mature




Wr K.K. Pande

Mr Suryakant Langyang
Mr 5.P. Maikhuri

Mr Sanjeev Higins

Mr L.M.S. MNegi

Mrs Sarita Bagdwal

Mir Jagdish Kumar

Wirs Mamta Higgins
Mr Haera Singh

Mr K_K. Pant

Mrs Hema Fandey

Mr S_K. Gurani

Mr Suraj Lal

Mr Jagdish Singh Bisht
hr D_P. Kurmeri

Mr R.K. Das

Mrs Sabita Krsbna

SUPPORTING STAFF

AC.O.
O5ia)

0.5,

Estate Managear
B h
Steno Gd 1l
Steno
U.b.C:
u.D.C.
uon.c
L.D.C.
LD,
LG.C.
B 5

=26 o o
90 s
B

Mr R.C, Bhatt
Mr Chandra Lal
Mr M.P. Nautival
Mr J.M.5, Rawat
Mr Musafir Rai
Mr Shyambir

Mr Pan Singh

Mir K.N. Pathak
Mr G.D. Kandpal
Mr Diwan Singh
Mr Mathu Ram
Mr R.P. Sati

Mr Daulat Ram
Mr B.C. Mainwal

Mr Jagnnath Dhakal

Mr P.K. Tamang
Smt Ganga Jashi

Driver
Diriver-Curm F.A.
Diriver
Driver
Paon

Peon

Paon
H.K./Att,
Peon/Mali
Pean/Mali
Peon/Mali
Peon

Paaon

Field Asstt.
Field Asstt.
Paon

Peon
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KATARRAAL, ALMORA

PH: 888241041 /4 1005
FAX : 88E2-27%07 Aar. GEPIHED

SIKKM UNIT
TADONG, SIEKIM

FH : O3582-31633
FAS : DIEAZ-Z0a0

MNORTH EAST UMIT
VIVEK WIHAR, ITAMAGAR

PH  O380-211 773
FAX  QZE0-2MT73

HIMACHAL UNIT
MOHAL, KULLLY

PH 0 80E-26329
P M E2-22TH)

: 5 I

bt

SNUPPER BHAKTIYANA, SRIMAGAR,
GARHWAL

PHc (1 B85-5 3503
FAX ¢ OR30E-B2424, 231599



