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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

15




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.
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