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Director’s Foreword

Dr. L.M.S. Palni

The reporting year 1999-2000 was particularly important for the Institute
for a number of reasons. Inauguration of the Himachal Unit Complex of the
Institute at Mohal, Kullu and the laying of the foundation stone of the Sikkim
Unit at Pangthang were major events. The Annual Day function and the
G.B. Pant Memaorial Lecture, IXeh in the series, by Professor HY. Mohan Ram
an 20" February 2000 were other notable events. Formal initiation of a new
core programme “Indigenous Knowledge Sijstems” should pave the way
for documentation (and evaluation) of this fast depleting rich knowledge
base; it also assumes significance in the wake of IPRs. Three of the Institute scientists were
awarded Vishisht Vaiguanik Puraskar of the Ministry of Environment & Forests, and one
colleague was honoured with the Indian National Science Academy’s Young Scientist award,
Several important publications were releagsed during the year, notably studies relating to "valu-
ation of Water” and “Van Rawats : A Tribe in Peril”. The scientific contributions have been pub-
lished i high impact jeurnals and well received by the peers glabally. Recognizing the need for
bridging the vital gap between techinology developers and the actual users in the villages, an
attempt has been made to initiate a rural technology park at the Katarmal Campus of the Insti-
tute, and at Pangthang. Demonstration-cum-training site for contour hedge-row farming tech-
nology has been established at Doimukh through the NE Unit at ltanagar. The Institute has been
conscipusiy developing and nurturing an ethos of applied, action oriented research to fulfill and
to respond to the socierql needs. At the policy level inputs have been provided and guidelines
have been prepared on three selected mountain specific issues namely rain water harvesting,
green roads concept and location planning in hill towns. The Institute also hosted a seminar on
"High Altitude Biology” organized by the Indian National Science-Academy and the INSA Council
Meeting. A National Symposium on the “Role of Flant Tissue Culture in Biodiversity Conserva-
tion and Economic Development” was also organized by the Institute. “Environmental Flanning
and Sustainable Development - Opportunities and Challenges” was jointly organized by the
Institute, Wadia Institute of Himalayan Geology and the Govt of Arunachal Pradesh.  The guid-
ance and support received from the Science Advisory Committee, Governing Body and the GB.
Pant Society during the year are gratefully acknowledged, Comments and critique ¢n the progress
of work presented in this report, by anyone and everyone, interested in the welfare of the

Himalaya and its inhabitants would be highly appreciated.
Yok s




MAJOR ACHIEVEMENTS

Based on the experiences of various field trials a Rural Technology Park has been
sei up in the Institute Campus at Katarmal, and a Contour Hedge row Farming
Technology demaonstration cum training site has been set up at Doimukh in
Arunachal Pradesh.

Guidelines for (i) Location Planning and Site Selection for Residential Buildings,
Tourist/Commercial complex in Hill towns, (ii) Rain Water Harvesting for Irrigation
and Domestic Use, and (iii) Road Sector in the Indian Himalayan Region (Green
Roads Concept) have been prepared.

Documentation of ecology, value and rights relating to water resources in Kumaun,
ana watershed based water management plan has been suggested.

IA G.B. Pant Memorial Lecture entitled "Plant resources of the Indian Himalayan
region: some points for action” - delivered by Prof. H.Y. Mahan Ram on 20 February
2000 at Gangtok.

A new core programme “Indigeous Knowledge Systems” started functioning to
fill an important niche in the Himalayan region.

The Himachal Unit Complex of the Institute at Mohal, Kullu (H.R) was inaugurated
in April, 1999, and the foundation stone of the Sikkim Unit Complex of the Institute
was laid at Panthang, near Gangtok in June 1999 by Shri Suresh P Prabhu, Union
Minister of Environment and Forests, Government of India.

Continuous GPS reference station has been set up in the Institute campus and a
detailed initial report has been compiled.
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Executive Summary

Research and Development Activities

I: order to achieve the sustainable
evelopment of the Indian
Himalaya, research and development
programmes of the Institute are basad
on & multi-disciplinary and holistic
approach with particular emphasts on
intertinking of natural and social
sciences. In this effort special
attention is placed an the
preservation of fragile mountain
arosystems, indigenous knowledge
and customs. A conscious effort s
made ta ensure participation of local
population for long-term acceptance
and success of various progiarmines.
The R & [ activities of the Institute
are centred around seven core
programmes.

Land and Water Resource
Management:

The core activities have been
focused on few selected themes
during the year, namely, Integrated
watershed management (Sikkim and
Garhwal Himalaya),  water
management through irrigation
systems and rural water supply
(Kumaun Himalaya), soil and water
conservation and slope stabilisation
[ Kumaun and Gashwal Himalaya), and
land restoration through participatory
programme of Badrvan restoration.
Main thrust of all these programmes
has been on extensive use of
biolegical measures through
agroforestry models, mountain risk
engineering (MRE) techniques, and
propagation of multi purpose tree
spectes, In-situ water harvesting 15
demonstrated wsing low cost poly
lined tanks at all sites. Study of
traditional system of frrigation water

management and soil conserving
farming systems have been initiated
during this year. To involve local
pecple and pilgrims in stabilization
and restoration of Badrivan, the
nursery at Hanumanchatti was further
strengthened and plant distribution
ceremony was arganized at Badrinath.
Use of latest technigue of Global
Positioning System (GP%) has besn
initiated for quantification of tectonic
deformation fields in Kumaun
Himalaya and & continuous reference
GPS station has been set up at
Institute campus for Future studies.
A hydro-meteorological station has
glso been installed at Gomukh,
Gangotri glacier (4000m msl).

Sustainable Development of
Rural Ecosystem:

During the year studies an the
natural respurce management
strategies of various indigenous
societies of Himalaya were studied,
The studied communities are Tangsa
(Lunchargs and Jugli) tribe in
Changlang area; Adi {(Abaor-Minyang)
tribe in Pasighat area; Nyishiz (Daflas)
in Papum Pare area; Apatanis of Ziro
area of Arunachal Pradesh, and
Telchhas of Joshimath area in
Garhwal. Except the Tolchhas all other
traditional communities are From
northeastern India and the studies
have concentrated on the natural
resource ufilization for sustainable
livelihond options. The agrobio-
diversity management strategies by
Tolchha commumity were studied in
detail over the last few years and the
activity iz at the concluding stage.
The natural resource inventories in

Hawalbagh block and MNanda Dewi
Biosphere Reserve for effective
develepment/ management planning
and recommending sustzinahle
livelihood options were continued,
These activities are still in resource
inventory stages and the analysis of
information will start in the next vear
or sa. Demonstration of alternatives
ta shifting agriculture in north east
India #nd restoration of degraded
community lands and abandoned
agricubtural lands and medicinal plant
cultivaticn are cut reach activities of
the core programme where farmers,
local officials were provided
information kits and on field training
during the year,

- Conservation of Biological
- Diversity:

Recognizing the importance of
Himalayan Medicinal Plants (MPs), the
core group Censervation of Biological
Diversity conducted a detailed study
on pharmaceutically important MPs.
An approach on setting conservation
priorities, considering the perception
of twa distinct stakeholders i.e., the
users (industrny) and the biclogists,
was developed. Considering
sensitivity of the group, attempts
were made to authenticate ground
information. In this context, detailed
investigations were conducted on
distribution and diversity patterns of
MPs in Askot Wildlife Sanctuary.
Studies on Biosphere Reserves (Nanda
Devi and Kanchendzonga),
subtropical/temperate and timberline
zone were initiated to develop strong
database on sensitive habitats and
biota and to strengthen in sity




2

A

conservation. The economic bepefits
and conservation linkages of eco-
tourism were analysed through a case
study in Sikkim  Himalaya.
Development of propanation packages
for important species strengthened
the establishment of er situ
genebanks. The results of systematic
studies were disseminated through V1
training workshop [Movermber 1999),
The workshop specifically focused on
imparting training to students and
teachers on "Role of plant tissue
culture in blodiversity corservation®,
Moreover, being identified as lead
institution for co-ordinating RR&D
activities in selected Himalayan
Biosphare Reserves the outreach of
the Institute has expanded in
biodiversity related aspects.

Ecological Economics and
Environmental Impact
Analysis:

Considering the increased
quantum of vehicular pollution and
solid wastes on account of increased
tourism in the Himalayan region, the
core underiook studies on monitoring
of air quality and characterisation af
solid waste in Kullu-Manali region in
Himachal Pradesh. The priprities for
tribal development in the Central
Himalayan region has emphasised the
studies on problems and prospects of
Rajis, Bhotias and Jaunsaris tribes.
Vegetable cultivation on commercial
scale in Khairna valley of Kumagn
Himalaya, has brought rapid changes
in land use, cropping pattern, socio-
economics and environment. Hence
a study has been initiated to camy
out overall impact analysis of the
situation in order to guantify the
positive and negative changes. The
concept of Bicengineering and MRE
has received attention for sustainable

hill development, however, it is
noteworthy that in spite of significant
advancement in the feld application
of such mitigative measures,
comparatively little developments
have taken place for their

performance evaluation. The core
therefore undertook activities an their
evaluation in Kumaun and Sikkim
Himalaya.

Concerted efforts are being made
to wnderstand the Factors, which
govern the productivity, functioning
and regeneration of plant [ife in the
light of harsh climatic conditions
prevailing in the Himalayar region.
(hver the years, the core activities
nave been largely based on use of
conventionzal methods along with the
blend of recent hiotechnological
techniques to meet the various R & D
objectives. In view of these studies
of plant sesponses to environment,
mass multiplication using
conventional and tissue culture
methods, and increasing and
maintenance of soil fertility are
underway. Plant microbe interaction
studies with particular reference to
species of Himalayan region are in
progress. This includes, isolation,
screening and characterization of soil
microbes of colder regions including
thizosphere communities. Microbial
ingculants are being developed for
biocontrol and better plant
productivity. In addition, introduction
of high value crops, fuel, fodder and
biomass species has helped the local
populace, Moreover, use of simple
rural technologies has considerably
improved the living standard of few
sections of the villagers.

Institutional Metworking
and Human Investment:

Under the Integrated Eco-
development Research Programme
(IERF), seven projects (four to NGOs,
two to  Universities and one to
Gavt. Imstitution/Autonomous
Organization) were sanctioned and
funded during the year, Besides, funds
for thirty (30} ongoing/ completed
projects were also released. Twelve
[12) projects were completed
successfully during the year and 56
RED projects were on-going in 10
Indian Himalayan states of the
Country. Follow-up action on almast
one hundred and seven (107) project
files [old/fresh/on-going etc.) was
initiated, completed during the year.
Central plant nursery at Kosi (1,120m
amsl) was maintained successfully
during the year and strengthened by
the addition of 17,005 treas/shrubs
of warious promising species.
Furthermore, seeds of various
multipurpose trees /shrubs were also
collected during the year and
subseguently sown in the sesdling
trays/nursery beds at the nursery. &
three day on-site training programme
(eighth of its kind) on nursery
development, tree plantation
techiniques and natural rezource
conservation and management was
also organmized during the year at
Shama village in Bageshwar district
and Fifty two {52) participants
{including farmers, rural women,
students, ex-service army personnel
and NGOs) were trained during the
occasion. Three velumes of Hima-
Paryavaran and Institute’s Annual
Report were zlso distributed by the
Core to almost 597 individuals/
subject experts working on various
aspects of mountain environment and
development,
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Indigenous Knowledge
Systems:

Recognizing the importance of
indigensus  knowledge  and
manzgement practices of high
gltitude societies still continuing and
preserving some of their traditional
knowledge systems, it was decided to
decurment their indigenous practicss
of naturzl respurce management. The
traditional practice of wool dyeing
from natural colours made From
varipus plant sowrces, and the
indigenous method of making woollen
garments have been documented
keeping in view the fast eradication
of these practices. Similarly, the
artalysis of indigenous agricultural
practices in the light of its efficiency
and sustainability iz also being
analysed  scientifically. The
documentation of various landraces
of traditional crops and their role in
the agricultural systems are also being
analysed before they get phased out.
These activities are still in resource
inventory stages and the analysis of
information will stast in the next year
or 50,

The reporting year 1999-2000 is
the eleventh financial year of research
and development activities being
carried out by the Institute at variouws
locations in the Himalaya, in tune
with  regional issues, and
endeavouring to seek practical and
warkahle solutions to specific
problems. These activities tnclude
programmes supported through core
funds provided by the Ministry of
Environment and Forests, Gowt. of
India to the Institute and projects
financed by external agemcies
(National and Intermational). The

A

Institute is also supporting activities
of various partner Institutions in
various Himalayan states through
Integrated Eco-development Research
Programme (IERF). The Scisnce
Advisory Committee of the Institute
reviews the progress of existing
projects and provides guidance and
help to new programmes.

At present, the activities of the
Institute are centered around seven
designated core programmes.
Indigenous Knowledge Systems is the
new core programme started to
address the issues of mountain
cultural heritage and traditional
knowledge systems, which play
significant rote in the sustainable use,
management and caonservation of
respurces.  Sewveral projects were
succassfully concluded desing the
year, summaries of these are placed
at appropriate places in the fext; in
due course detailed documents will
te publizhed and made available to
the public, The progress made during
the year 1999-2000 on various
ongoing and newly initiated projects
and brief account of academic and
other activities, along with the
statement of accounts, have been
presented in this report. We would
be most grateful for critical
comments, suggestions  for
improvement and for indication of our
shortcomings by anyone interestad in
the well being of the Himaizyan
society.

Hon'bie Union Minister aof
Environment and Forests, Shri Suresh
P. Prabhu inaugurated the Himachal
Unit Complex of the Institute at
Mohal, Kullw (H.P) on 2* April 1959,
Shri Maheshwar Singh, Member of
Parliament {Kull), Shri Roop Singh,
Minister of Forasts, Shri Karan Singh,

Minister of Education, Govt. of
Himachal Pradesh, and Shri Vinod
Vaish, [AS, Special Secretary, Ministry
of Emvironment and Forests,
Government of India attended the
function along with other dignitaries
znd officials of state and central
government organizations. Shri
Suresh P. Prabhu, while addressing the
audience, expressed CONCErn Qver
environmental degradation in the
Himalzya. He emphasized the need
to strencthen tourism dewelopment
in the Kullu valley, Hon'ble Union
Mimister of Environment and Forests,
Shri Sure<h P. Prabhu, in the presence
of Shri Pawan Chamling, Chief
Minister of Sikkim laid the faundation
stone For Sikkim Unit Complex of this
Institute at Panthang about 12 km
away from Gangtok on June 2, 1999,
Shr R.B. Subba, Minister of farests,
and Shri T.T. Bhutia, Minister of
Irrigation, Government of Sikkim also
attended the function.

The Institute hosted Natiomal
Seminar on “High Altitude Biology”
organized by Indian National Science
Academy (INSA) on May 15, 1999, The
seminar was presided ower by
Professor G. Mehta, FMA, President
INSA and Director Indian Institute of
Science, Bangalore, The seminar was
attended by eminent scientists and
prominent academics from all over the
country.

A Mational Symposium on the .
Role of Plant Tissue Culture in
Biodiversity Conservation and
Economic Development and the XKL
mesting of the Plant Tissue Culture
Association (India) was organized by
the Institute from June 7-2, 10449,
The seminar was inaugurated by Dr.
Manju Sharma, Secretary, Department
of Biotechno-logy, New Dethi, In her
keynote address on "Biodiversity
conservation and socio-economic
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development - role and relevance of
biotechnology”, she stressed on the
need of concerted efforts in R & D for
commercialization of products and
processes utilizing the existing rich
natural resoerces of the country. The
semingr was attended by eminent
scientists from all over the country.

The Institute celebrated its
Annual Day Function at Gangtok in
the Sikkim unit on February 20, 2000,
Hiz Excellency Chaudhary Randhir
Singh, Hom'ble Governor of Sikkim was
the Chief Guest, and Shri K.T.
Gyaltshen, Hon'ble Minister for
Tourism, Govt. of Sikkim presided over
the function. Other dignitaries
included Frofessor H.Y. Mohan Ram,
FN&; Sho Vinod Vaish, IAS, Special
sceretary, Ministry of Environment
and Forests, Government of India: Shri
Sonam Wangdi, TAS, Chief Secretary
Governmant of Sikkim, Members of
Governing Body and Science Advisory
Committee. A large number of
sciegntists and academics, officers of
Government of Sikkim, senior citizens
and local people attended the
function. The highlight of the
function was IX G.B. Pant Memarial
Lecture entitled “Flant resources of
the Indian Himalayan region @ some
peint for action” delivered by Prof,
H.Y. Mohan Ram. He dwelt on the
availability of a variety of plant
resources in the Himalaya, and
suggested that the prosperity of the
country depends on the judicious
harnessing of its natural resources
through the application of skills and

S

value addition. He highlighted the
potentiality and use of bamboos and
rattans for the econamic development
of the region, and suggested
strategies for augmenting production.
Later, two publications of the
Institute “Water in Kumaon ; ecology,
value and rights”, and "Van Rawats :
A tribe in peril” were released on this
occasion.

3. RESEARCH AMD DEVELOP-
MENT PROGRAMMES

In order to achieve the
sustainable development of the
Indian Himalaya, research and
development programmes of the
Institute are based on a multi-
disciplinary and holistic approach
with particular emphasis on
inteslinking of natural and secial
sciences. In this effort special
attention is placed on the
preservation of fragile mountain
ecosystems, indigenous knowledge
and customs. A conscious effort is
made to ensure participation of the
local population for long-term
acceptance and success of various
programmes. The B & D activities of
the Institute are centred around seven
core programmes, viz., Land and
Water HResowrce Management,
Sustainable Development of Rural
Ecosystems, Conservation of
Biological Diversity, Ecological
Economics and Environmental Impact
Analysis, Environmental Physiclogy
and Biotechnology, Institutional

Networking and Human Investment
and Indigenous Knowledge Systems.
The achievement of goals and
progress made in various projects
during the year have been placed
under appropriate core programmes
in the text. The project
implementation sites are carefully
selected keeping in view the
heterogeneous heritage of the
Himalaya along with $pecific needs
and aspirations of the local
inhabitantz. All activities are need
based, target oriented and time
bound; efforts are made to provide
practicable solutions rather than
theoretical preseriptions. To meet the
targets, and accomplish the
objectives well equipped laboratories
and computer facilities have been
established. Rigorous data collection,
development modification and
demenstration of science and
techmalogy dnputs, including
technology packages of the Institute,
are underlying elements of all project
activities. While a number of projects
wera completed during the year, a few
new projects were also initiated; most
projects are now in their third ar
fourth year of operation. Highlights
of the progress made during the year
1998-99, along with a brief,
conceptual background, specific
objectives and major achievements
are summarized for individeal
projects. Brief summaries of projects
completed during the year are placed,
in the text and detailed findings will
be made available subsequently,
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3.1. LAND AND WATER RESOURCE MANAGEMENT

land and water are the two basic resources on which the survival of mankind
depends, In the Himzlaya management of these impertant natural resources
is & difficult and complex problem. The Himalayan region is characterized by
sparse population, undulating terrain, tiny and scattered land holdings. The
cultivation is done on slopes with shallow and gravely soil, scanty or no
irrigation as the agriculture is largely vainfed, with agro-pastoral economy,
etc. In the last few years, institute is engaged in the study of some of these
basic characteristics and problems related to its present utilization patierns,
Following research programmes were under progress during the year.

Documentation of resource utilization patterns in the two micne-watersheds
of Garhwal Himalaya with baseline data collection related to soil and water.
Data compilation on Govt, managed schemes to study the existing irrigation
systems and rural water supply and selection of sites for field studies.
Demenstration of agroforestry model in Mamlay (Sikkim) watershed was started
as Phase I1 of the completed activity. Detailed mapping of changes in land use
patterns using IRS data has been initiated.
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Bockground

The second phase of the project
has been initiated in the year 1994
as a follow up action with a view to
develop a model &t the farm level for
demonstration and to continue data
acquisition for long-term studies.
Bazed on the results of first phase
varipus initiatives in the form of
development of technology packages,
such as intensification of traditional
crops, strengthening of fodder
companents and biocomposting have
been introduced. Environmental
impact assessment of construction of
a motorable road within the
watershed is being carried out.
Dhjectives

1. Estimation of runoff and erosion
in the improved cropping
practices. In addition, soil, water
and nutrient conservation under
different cropping Systems will
also be studied.

2. Use of Nitrogen accretion in
upland fanming systems.

3. Study of the role of bund species
on conservation amd their
competition with crops, and
identification of ecologically and
economically useful agroforestry
trass for the region.

Fesults and Achigvements

1. Agroforestry model developed
was monitored at two different
tites, viz. at Chhamgaun for
temperzte region and at Debrong
for subtropical region, Stress on
natural resourcez -at the
watershed level have made visible
impacts such as reduced zoil
fertility, water scarcity during the
lean period, limitation on the

availability of fodder, fuel and
other products from the forests.
Technology packages on the
propagation of bamhboos,
improvisation of traditional large
cardamom curing kiln  for
reducing Lhe firewood
requirement and improving the
final product on large cardamom
capsule were developed.

Technolegical intervention for
integrated landslide/gully
erosion control on an upland farm
at Upper Kamrang village of the
watershed has begun to show
stable and sound ecological
conditions. Since this has been
achieved by a combination of
bin-engineering and engineering
methods, the monitoring of
experimental effectivensss is
underway on a long term basis.
In wiew of the ecological and
environmental approach of
rehabilitation of the site, an
economic analysis based on <ash
flow method was undertaken for
the base year Lill year 1.

ElA and Ecological Economics
aspects of Namchi-Yok motorable
road within the watershed was
carfed out. It was found that the
materials excavated were slided
or thrown down the slope causing
damage to standing crops as well
as accumulation of harmful debris
in farm-lands. This road shall
benefit the population of 5000,
For understanding the willagers'
perception of environmental,
ecologicgl and  ecomomic
acceptance, & face to face survey
on contingent valuation method
(CWM) approach was undertaken
on the whaole, 65 % of affirmative
and 35 % negative responses to
economic  and ecological
compensation weighed heavily
against 52 % of affirmative and
48 % negative responses to

adverse environmental impact of
road construction. This peinted
to a higher prionity attached by
the wvillagers to ecological and
economic prospects and their
willingness ta pay directly or
indirectly.

(Summary of the completed project)

Background

A watershed is & natural
hydrofogical unit draining the run-off
water to a common point. The
quantity and quality of the water is
an index of the amount and intensity
of precipitation and the nature of
watershed management (WM), WM iz
defined as a process of guiding and
co-ordinating use of land and water
resources to provide environmental
services and goods, without adwersely
affecting resources upstream or
dawnstream. This can be achieved by
a judicious mix of both technical and
institutional suppart, eredit,
infrastiucture development, etc. fo
integrate the watershed with
mainstream economy.

Objectives

1. To generate baseline data om
hydrometearology of two micra-
watarsheds having different land
uses and to understand
watershed-level hydrological
processes, which control soil and
water loss.

2, Performance evaluation of
engineering and vegetative
measures in community
wastelands for conservation of
soil and water resources and to
provide biomass resources to the
watershed people.




Results gng Achievements

L

This study was conducted during
1594-09 in two micro-watersheds
(WS) situated in middle montane
belt (altitude 1100-1900 masl) of
Garhwal Himalaya. The W5 (area
» 300 ha) vary considerably with
regard to land use. Bath the WS
shared szimilar atmospheric
temperature, rainfall, evaporation
and other climatic conditions.
The per capita biomass enesgy
consumption for human and
livestock population were almost
the same for these WS, The human
and livestock population
denzities for Dugar Gad were 3.1
and 6.3 amimal units (AL} and
for Srikot Gad 1.8 and 3.8 (AL,
respectively. Each unit of
agronomic yield entails an
expenditure of O units of biomass
energy fram the surroending
forests. About two-thirds of the
annual food reguirement is met
from purchase in the nearby
market.

About one-thisd of the existing
land under rainfed cultivation in
Dugar Gad [44.2 ha) eould ba
suitably brought under irrigation,
The crop yield could be increased
two Fold, provided Dugar Gad
stream water is used for canal
irrigation.

A companson of the astessment
of soil and water conservation in
Srikot Gad WS and Dugar Gad WS
revealed that annual streamflow
was more (33.9%) of rainfall in
Duar Gad tham Sriket Gad
{22.4%). Howewver, with respect
to-total water yield Dugar Gad W5
produced about twoe times mare
water compared to Srikot Gad W5.
Peak streamflow in Dugar Gad
occurred in August, which was
delayed by about one manth in
Srikot Gad.

Bockground

In the Central Himalaya, the
problems of drrigation water
management becomes mare serious
due to severe water scarcity. Attempis
have been made to study the
collective nature of action in hill
jrrigation and its orgenisational
patterns. Howewver, these were
primarily limited to the successful
irrigation systems to gevelop
guidelines for new schemes, This
study proposes to analyse both
successtul  and  unsuccessful
experiences in traditional and modern
hill irrigation systems.

Objactives

1. Identification and study of
operational and institutional
aspects of different irrigation
systems and the performance
study for their comparative
assessment under different
enviranmental conditions.

2. Study of springs with particular
reference to water availability,
growing water demand and
changing people’s perception
about tural water management,

Results end Achievements

1. In traditional community
managed systems, length of canal
reguired to irrigate one ha land
(termed as canal ratio or CR)
ranged betwssn 0.040 to 0,356
km/ha. Different canal ratio is
found for different cropping
seasons, High canal ratio s a
typical characteristic of Rill
irrigation systems. It is directly
respansible for higher cost of
construction and mainténance of
hill systems than irrigation

systems in the plains,

2. Community irrigation systems
have wery high irrigation

intensity. Maximum irrigation
intensity was 195.96 per cent for
the Barsil canal system for both
cropping seasons of the year
{97 .62 per cent for rabt and 08,33
per cent for kharif),

Background

Most of the traditional soil and
water conservation measures are low
cost mechanical measures such as
terrace  bunding, brushwood
structures, slepe reduction by making
bench terraces, etc, In some cases
biological measures are also used
through agro-forestry practices. An
attempt & made for quantitative and
gqualitative assessment of traditional
and modern conservation practices to
suggest the most approgriate
technology for different regions of
Himalaya.

Objectives

1. To idemntify and document
traditional zail and watey
conservation (SWC) practices in
Himalaya.

2. Quantification of soil loss in ~

diffarent land use practices with
or without SWC measures.

i, Asszessment of performance of
selected low cost bioenginesning
measures and evaluation of its
techno-economic suitability.

Results and Achievements

1. Performance of low cost
bioengineering measures for




controlling man induced sail
grosion was assessed using
erosion plots { 20 x & m). Similar
plots were established for
assessment of soil loss from
different [anduses.

2. To study the soil loss and runcff
pattern an @ watershed scale a
study was initiated in Nanakoshi
watershed ( area 534.78 ha} in
Almora district. The watershed
has 41,33 % area under forest,
3406 % under cultivable waste
and 20.51 % under cultivation.
The maximum winter stream
discharge was 0.32495 m'/sec
with suspended sediment of
0.119 g/l. The maximum

suspended sediments was 0.2790
gm,1 in January mainly due to
high rainfall. The data for other
seasons i3 being collacted,

(Summary of the completed project)

Bockground

In wiew of the accelerated soil
erosion rates and mass wasting
processes and the growing cancern
for effective stabilisation of hill slopa
instability acress the Himalayan
region, & consensus has developed for
co-ordinated efforts that helped in
the development of the comcept of
Mountain Risk Engineering {MRE).
MRE is being practised in
mountainous regions of various
counties for few years now. With this
Background, initatives were taken in
1998-09 to form a multidiseiplinary
team for testing of framewaork of MRE
along with development of suitable
approach to be adopted for local
community participation in the
stabilisation work,

D

1. To stabilise identified small to
medium hill slope instabilities
adopting principles and practices
af MRE.

Gbjectives

Results and Achievements

Thie hill slope stabilization works
were carried out in two villages (i.e.,
Joshivana and Khoont) of Kumaun
Himalaya, As per norms of MRE, 2 total
of 11 small to medium hill slope
instabilities were identified and
detailed gealogic, land-use, soil type
and social assessment were done for
developing treatment plan, Thess
sites were subsequently stabilised
adopting various practices with
emphasis on low cost biological and
physical measures, Apart from Rill
slope stabilization, one of the major
aghievements of this programme was
maderater to high peoples’
participation in the warigus
developmental works. In addition,
rate analysis norms have been
developed for various low enst
physical and biological measures and
identification of switable bio-
engineering treatments for the region
along with suitable plants species &nd
their functions in slope stabilisation.

Background

The cultural. mythological,
historical and scientific evidences
indicate that the Badrinath ODham
shring had dense vegetation/forest
ground it in the past. However, at
present there is hardly any trace of
forest around this shrine, In recent
past, some government and non-
government organizations have
atiempied tree plantations around the
shrine 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 aga
of the seadlings/saplings at the tima
of plantation. Furthermore, no
attempts were made (before the
closure of the sita) for the protection
of seedlings during winter months
{when the valley remained elosed).
In view of the abowe, it was
considered to initiate mass scale
afforestation programme (based on
seientific, culteral and spiritual/
religious walues) in and around
Badrinath shrine,

Ghjectives
1 To involve pilgrims and local
peaple in  environmental

conservation and promote
enviranmental zwaraness.

2 To prevent soil grosion and
stabilize soil in and around
Badrinath area,

3 To reyive Badrivan (the ancient
sacred forest of Badrinath) at
Badrinath in Chamaoli Garhwal.

Resilts and Achievements

1. Hanumanchatti nursery (2,500 m
amsl) was maintained and
strengthened successfully during
the year {i.e, from April 1999 to
Kovemnber 1939}, Qut of 57,630
seedlings/cuttings of various
trees/shrubs, which were
available in Hanumanchatti
nursery up to November 1998,
only 36,545 seedlings/cuttings
of 14 high altitude trees/shrubs
survived at the nursery in
Hanumanchatti (12 kms before
Badrinath). 12,188 seediings/
cuttings of various high altitude
trees/shrubs were distributed,
free of cost, to various NGOs/
Govt. organisations/ Army
regiments, local people and
villagers of Auth, Bamani,




Benakuli, Dhantold,
Hanumanchatti, Indradhara,
Khiron and Mara for plantation.

2. Observations on germination
potential of seeds of 19 plant
species at Mana nursery (3.133m)
and of 20 species at Kesi nursery
{1,120m) were also recorded. In
addition to the above, seed
germination potential of 17 high
altitude trees/shrubs was
recorded under laboratory
condition at Katarmal Campus of
the Instituts in the months of
April and May 1999,

3. 0On the reguest of the local
inhabitants of Badrinath valley,
Plant Distribution Ceremomy
(third of itz kind) was organized
on 12" September 1990 at
Badrinath. One hundred and fifty
{150} well established and
hardenad seedlings of Deodar
{Cedrus deodara) and Kail {Pinus
excelsa) were distributed, free of
cost, -among the local
inhahitants, priests (purohits)
and saints of Badrnath shrine for
plantation purpese in and around
their habitatian (Fig. 1).

Background

PARDYP iz & regional
collaborative programme involving
local, national and international
partners each contributing to the
project objectives in their respective
areas of comparative advantage. After
3 years of PARDYF, in addition to the
rehabilitation project, considerable
knowledge has been gained to
identify physical problems in MNatwral
Resource Management (NRM) The real
guestion for phase IT is now ‘how’ to
trn this knowledge and
understanding into directly relevant
workakle and appropriate programmes
for the communities. In phase I, small
but sound heginnings have hezen
made in understanding how scientists
waork with the communities, how
qroups are formed and how best the
profect can approach the "research
for development” philozophy.

Fig, 1. Ritual distribution of tree seedlings at Hanumanchatti in Chamoli Garhwal

Objectives

1. To bwild onm and generate
knowledge and facilitate the
exchange and dissemination of
information and skills in the
middle mountains of HKH region.

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

3. To enhance the capacities and
options of families and commumni-
ties, especially marginalized
peaple, in the use and manage-
ment of natural resources in
mountain watersheds and thereby
increase  household and
community benefits.

Resuits and Achigvements

1, Watershed received 99.52 cm
precipitation duning 199% (Table
1), which was significantly lower
than that of 1998 {169.49 cm).
Out of 99.52 cm precipitation,
only 72.09 cm was effective
{causing soil erosion). Maximum
soil loss was recorded from grazed
pine forest (4.13% t/hafyear)
followed by Tea-plantation area,
degraded land and agricultural
land.

2. Based on primary survey and FRA
exgrcise micro-plan for 4§ villages
within the study watérshad
(Thakala, Doba Malla, Patli and
Bimola) have heen prepared and
are heing finalized with the haip
of line agencies.

3. Improved vanety of Finger Millet
(VL- 149) was treated with
Azatebacter chrogcoccum A,
strain in farmers’ field and
recorded 38% increase in grain
yield over control. A, chrococcum
W, strain yielded 20% increase in
tomatn, 22.5% in capsicum and
16.5% in brinjal production.
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Table. 1: A Comparative account of Hydro - metesrological ohservations for the year 1998 and 1599 in Beta Gad Watershed
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Background

The Gangotri glacter, located in
Lttarkasi district of Garhwal Himalaya
is one of the higgest glaciers in
Himalaya. It is 26 Km long and its
width wvaries from 0.5 to 2.5 km
respectively, Mumerous small sized
glaciers join the main Gangorti glacier
from all sides and from the Gangotri
aroup of glacier, and the water of
Bhagirathi rivers is wused for
generation of hydropower. The rate
of flow of water and sediment is of
great importance for operation and
maintenance of such schemes,

Oihjectives

1. To collect hydrometesrotogical
data of Gangotr glacier and study
of the relationship between
discharge wvariations and

metenr-logical parameters,

To measure the melt water
discharge and quantum of
suspended sediment load of the

ghacier and their relationship
during the melt water season and
to assess the rate of erosion of
the glacier theough suspended
sediment load.

To evaluate the sediments source
area, praduction mechanism and
transport pathways of the
suspended and dissolved load of
the glacier,

Results ond Achievements

1. In case of Gangotri glacier,
measurements of glacier melt
water discharge were carried out
to co-relate it with suspended
sediments and to get total
gquantum of sediment load,
Discharge data of Gangotri glacier
collected for the season (April to
Dee.1999) and it showed great
variations.

Glacial melt water streams carry
high sediment load both as
suspended sediment and bad foad
in response to the large supply
of sediments to the streams by
glacial processes. During the
1999 ablation season, large
variations in suspended sediment

[55) concen-tration was also
observed in melt water of
Gangotri glacier (g, 2),

Bockground

There has been a large scale
conversien of forests to other land-
uses in the past few decades from the
Himzlayan region. This has disrupted
the hydrelogical cycle and a great loss
of carbon is envisaged. The
hydrological parameters such as
stream discharge, sediment concen-
tration, overland flow, sediment loss,
partitioning of precipitation pathways .
and nutrient lass from different land-
uses will be estimated. The seil
organic carbon, carbon in litter and
humus layer, and in various plant
components will be estimated. Carbon
is @ good indicator of systems
stability and change in land-use and
its carbon dynamics will reflect it
sustenance. This study on hydrology
and carbon dynamics in a series of
transformed land-uses will be studied
in-a watershaed in Sikkim Himalaya.




Objectives

1. Estimation of land-use/cover
change detection owver a period
of time using satellite imagery in
a selected watershed of Sikkim.

2. Budgsting of carbon in various
ecological compariments in
different land-uses. Carbon flux
between these compartmants
aleng with carbon fixation, loss
through respiration, harvest M,
land cover change combustion
emission and agricultural change
emissions will be estimated.

3. Hydrological studies such as
overland flow, soil erosion,
carbon loss through soil erosian,
sedimant concantration in stream
water, and discharge will be
carried cut on land-use Basis.

Results and Achievements

1. Different land-uses/covers are
identified and sites demarcated
for detailed study. The hydro-
meteosrological stations were
established at two sites
representing sub-tropical and
temperate conditions. Relative
humidity varied from 55% in
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temperate regicn to 7% in sub-
tropical region. Photosynthetic
active radiation (PAR) recorded
during 10,30 to 12.00 howrs in
different land-uses/covers.

Land-use/cover area of the entire
watershed was quantified using
satellite imageny (1:50000 scals),
IRS, LISS-IIL, FCC, band 2,3.4 for
the year 1997, About 33% of the
watershed area comes wnder
intensive cultivation practices,
followsd by 28% under open
mixed forest with agroforestry
practices, 15% under open mixed
forest {reserved), 6% scrub land,
6% rock cutcrops, 5% dense
mixed forest {reserved) and &%
under other categories.

Soil organic carbon and microbial
carbon were estimated in parent
soil from all land-use/covers. The
organic carban was highast
(4.3%) in the denze mixed
temperate natural forest and
lowest (0.B9%) in the sub-
tropical wasteland. The crganic
carbon loss through eroded soil
was highest [3.929%:) in the open
mixed temperate natural forest

and lowest [0.97%) in the sub-
tropicgl open cropped area.

GPS Station at GBPIHED, Kosi-
Backgrournd

The Himalayan mountains,
stretching for over 2300 Km. in &
remarkable umiform avc from
Margaparbat in the West to Mamcha
Barwa in the ezst, has been formed
aver the past 45 million years by
sustained compression provided by
the indenting Indian plate. This
process continues apace ewven today,
perpetually subjecting the Himalayan
region to threats of natural hazards,
notably earthquakes and landslides.
A high precision Global Positizning
System (GP5) was accordingly
installed in the campus of the
GBPIHED, at Katarmal, which has
recorded data continuously since
October 1997,

Ohjectives

1. Quantifying the space gradients
of strain rates right through and
across the Great Himalaya from a
denser data set from closely
spaced points and to define the
space-time strain accumulation
and release mechanism in the
Central Himalaya identified as a
sgismic gap, preparatory to,
during, and after a moderate or
large earthquake, based on real
time obsarvation of baseline
changes between the Indian
Shield (Bangalore /fKodaikanal/
Delhi} and Almora, in the event
of ‘a3 mederate or great
earthguake,

2. Studying the landstope evolution
of zome critical lzndslide areas
in Kumaun with a wiew to
modelling the processes




preparatory to and culminating
inte landslides, and attempting
to develop an Advance Warning
System using real time or near
real time GFS monitors,

3. Te test medels of continental
defarmation in the Himalaya
through repeat determinations of
south to north strain rate
gradients from the northemn edge
of the racky Indian Shield {Delhi/ e ;
Jhansi) through the Kumaun . - ‘
Tethys Himalaya upto the Indo-
Tibetan border (Untadhura, . -
Kingribingri/ Lipulakh), b, :

Resuits ond Achievements HIH - india - e

1. Determining the south-north -
gradient of strain accumulation |7 - T
rates right through and across the & ; A
great Himalaya (from Almora to y
Mitam), Significant results so Far ' | R
obtained fram the continuously ! ¥
operating GBP-GPS and the i
regional GPS campaigns around i
it are: 2) precise coordinates of WE HE
the GBP-GPS site and its velocity
with respect to a similar staticn |
in the campus of the Indian  Fig. 3. Annual velocities with which fixed points at katarmal, Chaukeori, Munsiari
Institute of Science, Bangalore and Burphu move with respect to TI5C, Bangalore,
and b) the velocity vectars at
Chaukari, Munsiari and Burphy
{Fig. 3).

2. The baseline distance betwesn
GBP-GRS station (Fig. 4) and 1150
Bangalore is 1345789 8015
metres with an accuracy of 3.7
mr in the north, 8 mm in the
east and 1,05 cm in the verbical

3 Baseline variations (annual
wvelecity of convergence of the
LBP- GFS station w.rt. IISC) is
less. than & mmfyr, indicating
that the Lesser Kumaun Hirmalaya
is currently locked with the
Ingian plata.

4. The convergence of the Trans-
Himalayan region in Kumaun with
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the Indian shield is about 10-15
mm,fyr, indicating that this is the
area where a seisimic
displacement is taking place
piling up stress at the back of
the great Himalaya, in
preparation for the next major
earthauake,

Bockground

Ecology and management of soil
in agro- ecosystems have generated
considerable interest during recent
years, Tillage can have 2 marked
influence gn soil physical properties.
Reduced tillage systems are
increasingly recognised as essentizl
to long-term maintenance of soil
susceptible to erpsion. At the time
of seadhed preparation cropfialds are
tilled twice and massive guantity of
grganic manure is applied. These
practices invite recurring losses to
topsoil, water and nutrients under the
influence of monsoon rains. It will be
also important to investigate the soil,
nutrients and water losses from the
traditional agriculture, which may
alone outweigh the gains due to crop
yield, These interrelated areas make
the basis of this research project.

Dbjectives

1. Toconsider soil physico-chemical
properties, soil maisture, crop
yield, weed potential, nutrent
releass pattern of mulch material
at differant time of mulch

application and frequency of
tilling.

2. Tocompare the results with thoze
obtained under conventional
practices of cropfield manuring

D

and tilling followed in this
regian.

3. Te determine the practice(s) of
crap cultivation favouring soil,
water and nutrient consenvation.

Results ond Achigvements

1. Abandoned cropfields of Dobh-
Srikot village (altitude 1200
masl] in Pauri district of Garhwal
Himalaym were selected to carry
olt this project, At the start of
the experiment in October 1999,
s0il bulk density and water
helding capacity was found 0.058
gm cm? and 17.7%, respectively.

2. A total of 36 experimental plots
(area 10 m’ each}) were created
and tilling (zero, once and twice)
and mulch {Dak, Pine and
Lantana leaf litter) treatments
were given before sowing wheat
crop. Runoff collectors were fixed
with each of the plots to deter-
mine water, 20il and nutrient loss.

Background

Due to multitude of natural
processes and human activities, the
ecelogy of the Himalayan region has
deteriorated, Deforestation,
lzndslides, increasing human and
livestock population, developmental
activities have created significant Loss
to the natural resources. This requires
assessment of the ecological set-up,
stratification and mapping of forests
based on tepography, climate, biotic
pressure ete. In this regard remote
sensing (RS} in conjunction with
Geographic Information System {GI5)
has emerged as a powerful tool for

understanding ecosystem dynamics
and environmental hazards for a
better and sustainable resource use.
In keeping of the above, Space
Applications  Centre  ([SAC),
Ahmedabad and GBPIHED have
initiated  collaborative praject in the
Alaknanda river catchment.

Objectives
1. Identification of areas most
vulnerable/susceptible to

landslide hazard zonation and
their vegetation dynarmics.

2. ldentification of degraded
watersheds for conservation
Measures,

3. Development of management
madel for optimal resource use
(fuelwood and fodder).

Results and Achievements

1. Base maps for land use and land
cover, farest types, geomor-
phology, geology, lineament;
drainage, sub watershed
poundary, etc., have been
prepared.

2. MNew roads comstructed in the
Alaknanda valley after 1968
(given in 3urvey of India
Teposheet) have been transferred
to the maps.

3, Resource-use (fuelwood and
fodder) survey in 40 rzndomiy
selected villages in the study area

was done and database was -

prepared fitting to GIS
enviranment.

4, Ground truth dats collected for
landslides and vegetation types
ware transferred to the maps.

5. Detailed study of Chamaoli
earthquake of March 1999 and
hazard zomation along road
section from Chamoli to Tapovan
was carred out.
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3.2. SUSTAINABLE DEVELOPMENT OF RURAL ECOSYSTEM

The programmes under the mandate of this core are designed to provide some
solutions to location specific problems of natural resource management. To
study the availability, use, requirements and prospects of managing currently
available resources more judiciously so as to reduce the pressure on limited
resources. In Himachal the ability of pine forests to provide required organic
resources needed for crop production and horticulture are being studied. In
.P. hills efforts are continuing to assess the impact of restorstion modsls on
soil physica-chemical characteristics to test the suitability of selected species
for agroforestry systems,

In Arunachal the transhumant community dependence on natural resources
as well as their management strategies were azsessed. A focussed study on
Manda Devi Biosphers Reserve buffer zone villages was undertaken on peoples
participation in natural resource management, prospects of commercial
utilization of agricultural diversity and landuse/ cover change database for
analysing its impacts. Similar strategies are being tested in a development
block (Hawalbagh block) where conservation priorities are not impesed to
asgess the natural resource based planning prospects.




D

{a) Matural Resource Manzgement for
Sustainable Development

Background

This project was initiated in

1992-93 for understanding the site-
spacific requirements of different
watersheds acrose the Himalaya in

terms. of

developing and

demonstrating the wutilization
potential of local resources for
sustainable rural development based
an participatony approaches,

Objectives

1.

To survey and review land use
practices in the region in view of
prevailing  socio-economic
conditions for groups and
individuals including issues for
entitlement, equity and gender.

To work out tree-crop-animal
interactions in different land use
models, need of the people and
ecological and economic
potential

To assess the biological
productivity of selected
watersheds

Results ond Achigvements

1.

In an effort to categorize the
different indigenous land-use
systermn, bo astess bambeo and
ane resources utilization pattern
and to study the conservation
status of various bamboo and
cane species in narth-easten
India, seven villages of Tangsa
tribe in Changlamg district and
three villages of Adi [Abor-
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Mimyong) tribe of Bilat circle, in
Pasighat of Arunachal Pradesh
wera studied. The seven villages
studied mainly comprised of
Lungchang (one of the largest
sub-tribe] and the Jugli. The
Tangsas have about 12 land-use
systemns. Bamboo is indispensable
for the tribal people in their day
to day life, viz. for shelter, food,
furniture, handicrafts, medicine
and sthno-religious purposes.
Bamboo requirement for housing,
craft, fencing and religious uses
of the village is almost entirely
met from the individual
plantations. For the requirement
of cane the villagers have to
depend on the reserve forest. In
very rare cases are the bamboos
brought and sold within a village.
Bamboos for the fencing of jhum
lands, home, horticultural garden
and bamboo plantation comes
from the village forest. Arunachal
Pradesh has the richest diversity
in bamboo, harbouring about 14
genera and 45 species.

Some extensively used bamboos
af Abor-Minyong are Dibang
[Bambusa tulda), Epo
[Dendrocalamus framiltonii),
Tador [Fseudostachyum
polymarphim), (Bambusa nutans
Foxb.), Homeng (Bombusa
poliida), Surung (Dendrocalamus
giganteus), Madang
(Cepholostachyum pergracile),
and Tabum (Bambusa khasiong)
each having its own
characteristics. Besides these,
varieties of wild species of
bamboo, known as Hemeng and
Ea found in abundance in jungles.
All cultivated bamboo gardens
(Dubom ko among), the
homestead land (Toke garden}
and adjoining home gardens
(Ekum bari), granaries and forest

plantations {Agike) are privately
owned. Each household uses 3-4
kg dry bamboe shoot annually.
When a house has to be rebuilt
(after evary 5 to 6 years), the
requirement of mature bamboo
culms 15 of 450, which may be
procured fram size of about one
hectare area. A diversion of a part
of the well managed bamboo
resource  towards income
generation activities like bamboo
ply production and bamboo craft
products  with  improwved
technologies and improved
marketing facilities could provide
the area with a much meeded
economic alternative,

In order to understand the
linkages between agriculture,
ecosystem and environment, the
Myishis (Daflas), in Papum Pare
district of Arunachal Pradesh
were studied focusing on
demographic and economic
profile, indigenous land use
pattern, crops and cropping
pattern and input output of
important crops, and forest
resource utilization. Each Nyishis
family had an average of 2.64 ha
irrigated land, within 3-8 km from
the village. The average paddy
production was recorded as 32 g/
ha. The wet paddy cultivation is
dane on shared bazis, and usually
half of produce is given to the
hired (Adhi} labours. On an -
average each household
maintains 3 animals, composing
oxen, bulls & pigs. Each family
also maintains over 40 poultry
birde. The annual laboaur ingut per
household varies from 400-700
man-days, which is mainly for
agriculture (200-350 man days),
collection of forest produces
(200-250 days) and other works
(30-70 man days),
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(b} Land wse medels for Himalaya
Background

Agroforestry, in its true form or
in modified forms, s arqued bo be a
sound land management aption
meeting both environmental and
developmental imperatives in the
hills, particularly on the slopes.
Agriculture, forests and amimal
husbandry are inter-linked across the
Himalaya. However, the nature and
magnitude of these linkages vary.
Agrieulture in the Himalaya continues
to be of subsistence type and
productive potential of cropland
depends upon the organic inputs
derived directly from the forests in
the form of litter or indirectly through
animal dung. Altermatively the
resources could be generated on farm
through contour farming.

Objeckives

1. To identify agricuitural land use
practices suited to the ecological
and socio-economic attributes of
the area and their

implementation in the field on
experimental basis

2. To evaluate the acceptability of
the identified management
practices by the people

3. To undertake Ffundamental
researches so as to design refine-
ments in the existingfidentified
agricultural [and use practices for
sustainable development.

Results and Achievemenis

1. Im case of UP Himalaya, total
annual Litterfall was observed
ighest for Ficus glomerata (243
g/m?}, followed by Boechmera
rugulosa (231 g/m¥), Alnus
nepalensis (229 g/m®), Dalbergio
sisson (125 g/m?), Albizin lebbek

N

(117 gym?®), and Ficus roxburghii
(85 g/m?). OFf the different
components of Litter (leaf, twig,
floral and fruit parts), leaf litter,
contributed mote than 70% to
the total annual litter fall for all
the spacies. The rate of litter
decompaosition was observed
migher for mitrogen fixing species
as compared to non-nitrogen
fixing species. Concentration of
W and P increzsed with the
increasing weight loss of the [eaf
litter in all the species though
magnitude of increase varied
hetween the species (Tahle 2).
However, in the initial stage of
decomposition, concentration of
N and P showed little decrease
in Atbizia lebbek, Alnus nepalensis
and Ficus glomereata.

In Himachal Pradesh,
experimants on decomposition of
organic  material  [Finus
wallichiang litter) was carried out
under 2 major food crops of the
Kullu valley at 2 locations (Rolgi
2200m and Tichi 1600m altitude)
to see the impact of decomposing
pine leaf litter on maize and
wheat through litter bag methaod.
On an average, decomposition
rates under wheat were higher
than decompasition rates under
maize crop at both the sites

Albizia lehbek 36.10 | 262 | 0.147| 0.60 | 1.44 | 0.57
 Alnus nepalensis 3125 | 251 | 0127| 060 | 126 | 036
Boehmeno rugulose 35.10 | 1.14 0.180) 0.92 210 | .60
Dalbergia sisso0 3150 | 219 | 0.180| 1az | 151 | 040
Fiews glomerats 3556 | 1.97 01651 1.10 1.60 | O.53
Ficus rosburgtii | 32.67 | 096 | 0.132] 098 | 123 | 062

(Fig.5). Impact of releasing
nutrients from decomposing
leaves an growth and crop yield
shawed that crop growth and
yield was higher with pine [itter
than the crop without pine litter,
Howewver, under maize crop this
impact was much pronounced
than wheat crop. This was also
found that impact of releasing
nutrients on grawth and yield was
more at lower elevation (Tichi)
than higher elevation at Rolgi.

In Arunachal Pradesh, the natural
resource utilization patterns of the
Apatanis was investigated focusing
on their different landuse practices,
species diversity in each sub-
component and their resource
managerment strategy, Each household
has bambeoo farming (Bije), vegetable
and fruit gardens (Balu} and
individiszl or clan forests (Sansung).
The Apatanis, unlike their neighbours
and most other communities of
Northeastern India, practise wet
cultivation instead of shifting
cultivation. Soil physico-chemical
analyses like moisture comtent, pH,
conductivity and bulk density under
different landuse practices were
determined during the study period
for soil profiles of 0-16 cm and 15-
30 em.

Table 2. Initial nutrient concentration (%) of confined leaf litter of various
multipurpose tree species.
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Fig. 5. Remaining weight of litter in litter bags under wheat and maize crops in

Kully Valley, N.W. Himalaya

(Summary of Completed Project)
Backgrouad

Reconciling economic
development with biodiversity
conservation has become most
important in sustainable
development, particularly in remote
rural areas of the Himalaya where
bipdiversity 1s concentrated and
where paverty tends to be pervasive.
Facing a range of developmental crisis
with limited public funds, most of the
region/area has invested little in
biodiversity conservation as is the
case of Nanda Devi Biosphere Reserve.
As a result, fragile and unigue
ecosystems are being degraded or
converted to agricultural use on a
large scale. As the habitats are
destroyed, many a plant species are

facing danger of extinction.
Dljectives
1. Todesign, develop, and field test

natural resource management
models

2. To study gqualitative and
guantitative changes of resources

3. To study socio-economic impacts
of various programs on the
development of the rural system

Results ond Achievements

1. A wide altitudinal variation and
gengraphical setting of the NDBR
facilitated influx of many taxa
and promated endemizm.
Traditional resource use and
management systams developed
by the local communities here
were aimed at sustainable supply
of natural resources. Howewer, in
recent times, road construction,
penetration of market forces and
monetary consideration led to
commercial exploitation of the
natural resource base in many
locations and has brought
cultural echanges among the
natives.

2. Restriction of free access to
reserve forests/delimiting local
people to the Panchayat
{community) and civil forests has
led to alienation of local
communities from the reserve
forests, unsustainahle
exploitation of reserve forests by
outsiders whase prime objective
was to maximize profit rather
than to maintain sustainable
yields, intensification of forest
resourge use around settlements
and the inability of government
agencies to ensure desirable
balance between exploitation and
regeneration. Althaugh
commencial exploitation of NTFP
from the area has been banned
zince 1982, yet extraction
continues, so also illegal
poaching of wildlife,

3. Based on dominant top canmopy
tree species, seven forest types
could be identified in the reserve.
In 2000-3000 m elevation zone,
five forest types (Pinus
wallichiang forest, A walichiono-
Abies pindrow mixed forest,
Cedrus deodara forest, Abies
pindrow-0Ouercuys spp. mixed
forest, and Abfes pindrow forest)
and in 3000-3500 m elevation
zone, two forest types could be
identified (Tmwus baccata forest
patches distributed across 3000-
3500 m elevation and Befulo
wiilis in 3200-3500 m zone).

Background

Agroecosystems are essentially




18

man-made ecosystems and reflect
evolution of human eulture.
Traditional agroecosystems of the
Kanda Devi Biosphere Reserve are
closely interinked with the livestock,
forest and rangelands.. During recent
past as a result of rapid socio-
ecenomic and cultural changes and
various environmental perturbations,
the agrobiodiversity of buffer zone
agroecosystem of NDBR has eroded
steadily and significantly. The loss of
agrobiodiversity or maintenance of
monoculture led to an increase in

ecological wvolnerability and
unsustainability,
Ohjectives

The fallowing two objectives were
addressed duting the reporting perind.

1. Toanalyze the land management
cultural practices and eco-
physiolegy requirements of
traditional under-utilized crops
and their comparison with
common crop agro-scosystems,

2. To study the contribution of
traditional under-utilized crops in
meeting the food requirements of
traditional societies in terms of
quantity, energy and protein.

Fesuits and Achievemarnts

1. The total energy input was
recorded maximum for Elewsine
corgoana in monocropping at
lower region followed by
Amaranthus spp. and Fagopyrum
esculentum at middle region
whereas minimum for Hardewm
hemalayense at higher region. At
higher regien, Fogopyrum
tatarcum {in pure form) requirad
maximum energy input than the
other crops. Among the mixed
crops, mixed cropping of Solanum
tuberosum and Phasealus vulgars
at all the agro-climatic regions
involved highest energy input
than the other combinations.

S

2. Combination of crops common at

all the elevational zones,
exhibited maximum energy and
monetary output at higher
elevational zone than the middle
and lower elevational zones,
except in the case of Triticum
aestiviim, Hordeam kimaloyense,
Hordeum vulgare and Brassica
compestris, which showed a
reverse trend (Fig. &).

3. The monetary efficiency ratio was

obtained highest for the mixed
crepping of 5 tuberosum and P
vuilgons cultivated at all the agro-
climatic zones.

4, Howewver, among the crops

cultivated in irrigated land, in
pure or mixed form, 5. tuberasum
exhibited the maximum energy
and monetary efficiency ratio
than the other crops when grain/
tuber yield was considered alone.

Background

The ever increasing population of
human and livestock in the rural
Himalaya, has made it imperative to
assess the production of bioresources
such as agriculture, fodder and fusl
in the different gec-environmental
conditions. With this in view,
Hawalbagh development block of
Almora district was selected as a
sample and was studied in detail in
order to assess the production of
bioresources. The entire block has
been divided into three altitudinal
zones [i.e., less then 1400m, 1400-
1600m and rare than 1600m), and a
total of 40 villages were studied.

Dhjectives

1 To study the population profile
of different gea-environmental
Iones,

¢ To study the papulation
dependency on agriculture,

3 To quantify the agricultural
production in the existing
conditions,

Fig. &: Traditional agricultural systems of Himalaya




Resufts and Achievements

1 In the first zome the population
growth rate was low as compared
to ather zones, It may be because
of migration due to continuows
decreasing land holdings size and
better connactivity (Fig. 7). The
second zone covered the
maxamum area, therefore, with
maximum human and livestock
pressure; as a result the
population growth in this zone
was higher than the first zone.

D

In the third zone there was higher
population growth, effecting in
land based multifunctional
activities (cultivation of cash
crops, food crops, horticulturs,
livestock, etc.). The land holding
size here was also higher than the
first zone. The total persoms
engaged in agricultural activities
were continuously decreasing in
all the three zones and Women
workers were mainly engaged in
agricultural activities (Table. 3).
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Fig. 7. Population growth in Hawalbagh Block

Table 3. Per cent of cultivator to the total main workers

Male

Female

Sources: Since 1951 to 1991 district Census Handbooks and for the year 1999
fild survey

Bockground

Providing sustainable livlihood
technology training through
participatory technology transfer
method is a major activity of the
programme. To be able to reach the
rural nhabitants the cemmunication
mechanisms has to ke down to earth,
Training trainers from the local
inhabitants who have potentials of
training others and understanding of
the intricate details of scientific
interventions was attempted by
GBPIHED under this programeme,

Dijectives

1. To develop simple Feld manuals
for farmers

2. To train trainers in technologies
described in the manuals

3. Toimpart training through parti-
cipatory learming methodology

Results and Achievements

1. A total of 60 (male and female)
local farrmers from different caste
groups of & villages were invited
for the training. Trainers were
selacted on the basis of previous
training and ability to explain the
technology to others. Farmers
were selected on the basis of
imitial interast and knowledge of
the subject being discussed (Fig,
B).

2. A medicinal plant cultivation
technology manual was prepared
based on the participatory
discussions during this meeting
and the previows one, While the
local trainers concentrated on the
traditional  technologies,




Fig. 8. Participation of Farmers Training at Jyoli

scientific interventions in terms
of increasing germination of
seeds and establishment of
cuttings, root stocks etc. was
explained by the scientists. Other
technologies such as improved
FYM and land preparations was
also discussed.

Background

To conserve biodiversity in the
country, 3 metwork of protected areas
has been set up by the Union
Government. However, these area
teport people vs. management
autherty conflicts as the subsistence
needs of people are over looked
during the planning and
implementation phase. Effective
mitigation mezsures could be taken
if the management authority have
reasonably good decisien support
system or management information
system.

Objectives
1. To prepare a management

information system far land use/
cover change in buffer zane

2. To transfer such system to
marnagement authority after
testing

Results and Achievements

1. Excluding Indian Topographical
Sheet 6282 all other sheats were
converted to digital form and
infarmation on land use,
drainage, elevation, read nebaork
et were prepared,

2. Freliminary analyse: were
campleted and some thematic
maps were gensrated

3. Secondary information on

demographic and socio-economic
information was transferred to
digital data hases

in India by the Minizstry of
Environment & Forests, the nodal
agency in the country to collate all
the information from these Centres
to provide national scenarios to
international setup IMFOTERRA
Programme of UNMEP. ENVIS essentially
help in handling of huge and varied
information relevant to environmental
management and development.

Dbjective

The ENVIS on Himalayan Ecalogy
is the sole Centre in the entire Indian
Himalaya, wiich is trying to integrate
the available information in the ready
farm for the users of remotely hilly
regions in particular and for regional
developmental planning in broader
perspective. The Centre cursently
engaged in collecting, compiling and
disseminating information through
viahle databases.

Results and Achievements

1. ENVIS Bulletin Volume 7 Mo 182
were published

£. 152 queries were handled during
the year 1999 to provide query
TESPONSe SEMvVices,

3. Databases containing
bibliography, census and landuse
information were expanded.

4. Attempts were made to prepare
an interactive database on 78
Himalayan districts spreading in
12 states in India.

Backgrodnd

The Envirgnmental Information
System (EMVIS) on Himalayan Ecology
was s2tup s a part of ENVIS netwark

Bacrground

The TSBF is a programme of
collabarative research with the overall




objective of determining the
management options for improving
the fertility of tropical soils through
binlogical processes. The South Asian
Regional Network (SARNET) of this
pragramme s co-hosted by this
Institute and Jawaharlal Mehru
Iniversity, Mew Delhi since 1993 and
is facilitating centre for information
collection and dissemination,

Qbectives
1. To conduct/encourage collabora-

tive research with/famong
participating scientists

2. To coordinate research networks
and projects

3. To develop test methods

4. To offer advice and assist

scientists in the preparation of
resgarch praposals and obtaining
funds

21
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Results and Achievements

1. Continuation of TSBF - SARNET
Abstracts & Bibliography
compilation (20000

i

Coordinating the Indian activity
proposed for TSBF/UNEP project
on 'Management of Agro-
biodiversity for sustainable
larduse and global environment
benefits” (Fig. 9).

Fig. 9. Lemongrass cultivation in NE India - [and use intensification has implication

on agro biodiversity
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3.3. CONSERVATION OF BIOLOGICAL DIVERSITY

The importance of maintaining Himalayan Biodiversity not only for the present
but also for posterity is now well recognized. The core is strengthening its
activities by developing both short (location specific) and long (broader spatial
scale) term programmes. All activities are responsive to contemperary global
thinking on the subject matter, It is in this contaxt that the frame work of
different projects are developed as per the guidelines provided by National
Action Plan (MAP) and AGENDA 21 in conjunction with the Convention an
Biodiversity. It aims in harnessing potential bio-resources equitably and also
in halting the increasing pressure on biological ascets. Following research
programmes are under progress,

Documentation and prioritization of important compenents of biological
diversity; programme to identify and monitor the processes and activities
responsible for depletion of biodiversity, Identification of priorities for
maintenance of existing biodiversity in the Himalaya and assessing threats to
biodiversity in selected protected areas. EFfarts are alse on to complement fn
sftr conservation with the help of ex site methods and ensure peoples’
participation in biodiversity conservation.





















































































































































































