7

HEAD

QUARTERS

“RONER FREZZR

1999-2000

G. B. Pant Institute of Himalayan Environment & Development -
(An Awtonomous Institute of Ministry of Environment and Forests, Govt. af ndia)
Kosi-Katarmal, Almora - 263 643, UA, India

————




SOCIETY
President

Whinister-in-Charge

Linion Cabinet

Wtintsary of Enwironment & Forasts
Gosrnmaent of indla

M Dathi

Vice Pracident

Winister of Sats-ir-chargs

Linson Cabinet

Wihnistry of Ervergremend & Forasts
tovernment of India

Mew Dwthil

WS

Twi Mambars of Parliamant
Worminated by Gevarnmant of Inda
tépw Craihi

Miniasersan-chargs, S
Governments of Arenachal Pradess,
nzsam, Himachal Pracesh, Jamms
E Kashmir. Manipur, Meghsisya,
Mizoram, Magaland, Skkim, Tripura.
Liias Pradish, West Bsrngal

Twa Mamber of LR
Legistature rormngled by Govwerirant
of india

Secretaries of Government of india:
Mimadry of Erviranenend & Foresis,
Miniztry of Firance (Expeeditura),
Deparimaent of Biokechnology,
Dapariman of Mines,

Dmzarimant of Seanen £ Tachnodogy,
Depariment of Waser Resources,
Planning Commission,
Oeoprimant of Man Camenli coal
Ensrgy 5

Mty o Aural Cewelopment,
Depariment o Lidud Daealapmant,
Oepariment of Agriculiural Reseanch
Mirsatry o Human Resouros
Deveiopment,

Chvaf Seirmlary,

Goverrmant of Uttar Pradesh,
Argsdan Bhawan, Uiar Pradesh
Sacretariat.

Lichinom

Director Gemarsl

Cowncil cf Sceentific & industrial
Ragaprch

Arusandhan Brawan, Rali Mang
Mew Oelhi-110 031

Inspector Ganeral (Fareibs)
Minisiry of Efvrcrenent & Forasls,
Faryivaran Ehawan, GG0 Complas
Lodi Road, Kew Dathi 119003

Director Gemeral
Imciian Council of Forestry Ressarch &
Erfuealien

Crairman,

Irufugm Council of Saclal Soiancn
Rezzarch

3G, Ferazshah Road, New Delhi

Directors of

Indian lrabiule ol Forasd Management,
Extanical Survey of india,

Wildlife Instituta of Incia

Meminated Member

Sfvi Harizh Rawat
Auhil Bharatiya Congress Sewa Dal,
Jawahar Baman, Or Rajndea Prasad
Marg Mew Delhi-110 001

v ML Thelur

“rohi® Emvarorenand & Kalure
Consersation

The Mall, Hemachal Pradesh
Manall I75 131

Or Gartam Vorwa

Chairman

Dsenlogmant Research & fcteon Sroup,
7S Paschin Marg, Vasant vihar

Mew Dedhi 110 057

‘Weoe Chancelior
Hesmazun University. Heenilal, Us

Mamber Sporetary

Diirecior

Gevied Balkabh Pacd Himalaya
Paryayaran Evam Yilas Sansthan
Hai-Halarmal, Almora 263 643, LA

GOVERNING BODY
Chalrman

Shri V. Anamd, (A5

Seeretary , Ministry of Emvironment &
Faraais

Parysyarar Bhawan, CED Comples,
Lodi Aoad, Mew Dedhi-110 003 &

Stvi Winod Waish, 1A5

Special Secretary

Klriisdry of Ersorcrenent & Forests
Parymiaran Brawan, CE0 Comples
Ledi Road, Bew Dedhi-110 003

et

Praol B.5 Valdlya
Jawaharial Mefou Cantre for
Atvanced Scintdc Ressarch
Jskhar Carragay, Juhkar PO
Sangalure S50 064

Prol C.R. Babu
Dweparbment of Botamy
Wnmweriiby of Daihi, Delhi-110 007

Prol H. Tomnbl Sengh
Wice Chamcallar, Manipisr University
Chanchipur, Impghal-785 033

Prod B.C. Malholra

Indiar Institie of Salistics
Barreckpore Trunk Road
Caleutla-TOD 035

Shri PE. Brahma / 1. 5 Maini
Jaint Secrelary & Financial Advisar
Ministry of Emvironment & Faraali
Parpawaran Enawan, CG0 Complen
Lot Road. Mew Calthi-210 003

O [Mrs) Manju Sharma

Secretary, Degartment of
Bictechnclogy

Béeck Il 78 Floor, COD Complex,
Ledli Road Mew Celhi-1 10 003

Shri R Matbue, 125

Chial Seeretary

Govk of Utar Pradaeih
State Secretariak, Lucknow

‘Bhei TP Obarol, IFS

inspsacher Ganeral (Forests) and
Bpacial Secratary,

Minindry of Erviresmman & Forasts
Paryearan Brawan, CGO Complaa
Lexti Road, ess et L14 003

Shrl M.C. Thakur

*arohi* Emvironment & Nahars
Conservadlon, The Mall, Himechal
Pradush Manali-L 75 131

[ Gautaen Viohra

Chairman

Dewalcprsnt Rasaarch & Action Group
78, Paschorni Marg, Vasant Vikar

Hew Belhi - 110 057

Member Secretary

Cirector

Giowind Ballabh Pant Hemalays
Pargavaran Evam Vikas Sanslban
Kosi-Kataemal, Almora 263 843, LA,

SCIDHCE ADVISORY COMMITTEE
Chairman

Frof. 15. Singh
Ecosysbenns

Bararas Hirdu Lnivarsily
Varsnesi 221 005

Members

Prot. TN, Lakhanpsl
nlmlmn Pesparch Gréugm

mesh Bhewan
Cractta Shimia-171 002, HE

br. L5 Samra

Dy Durector Gersral (NEM)

Indtan Council ol Agricultural Reiasrch
Krizhil Bhawan, Kew Dulhi - 110001

Or W.C. Thakur

Director

Wadla Institute of Hiralayss Gaology
33 General Mahadeo Sengn Road
Dahradun, U,

Er 0.5 Tolia

Sentl Willson Kirk Patrick & Co. Lid.
553 I, [Flrd Flcor Wishnu Tower
Emlsfi Colony Tinsoall- 517502

Frof. &.C. Bhagbati
Depariment of Anthropology
Gieahali Univarsity
Gumarali, Assam

Frof, O.K. Radekedi
Canira for Mulbdisciplinary

[L3. Fodda Road, Jubiles Cirole
Phamwar-580 001, Karnataia

Br €, Jonry

Dirgcler and Head

S¢innce and Saciely Division
Daparimant of Science & Technciogy
Tachnalogy Bhiwar,

Mew Mehras Ruosd

Mew Celhi-118 016

Dr WM. fra

Scletisd 55

Indizn Gouncel ol Foreed Resrarch
Angd Educabion

PO e Forest Dehradun, U,

Dir @K, R

Juird Direcles (CS}

Miristry & Ervironmant & Ferests
Paryavaran Bhawsn CGO Comgies
Lodl Raad, Mew Delhi-110 003

Mambes Secretary

Dirgcba

Gireirad Ballakh Fant Himatays
Paryiarar Evam Vikat Sansthan
KEomi-Hadarmal, Almons 253 643, UA

PROJECT EVALUATION COMNITTEE
Chairman

Frol LA, Werma

Yoz Chancallor

Dir ¥.5 Parmar Universiby of
Herticulbure & Forests
Mauni. Salan 173 220, HP

Members

Or. 8P Awasthe

Direcior, ICAR Ressarch Corphia of
M.E. Region, Ui Read, Bars Pani
Pin 793 103 (Meghalaya)

Pred C.L. Ackarya
Dagll, o Sail Beienca
HLP Apratubluie Universiy
Pabtarrgu, H.B

Cr B Singh
Zciantist, C51A Comalex
Falaprgur 176 O&L, HP

Dr S W, Hagda
Sl Foasd Ressanch |ratitute

Wam Vihee, BB e, 15%

Hanagar 791 111, Arunachal Pracash

Dr OLS. Bhakum
Central Drug Resesrch Insfibele
Chatiar Manzil, Lucknow (LLE)

Or AH, Mautiyal
HAPFRC, HNB Garhwal University
Srmagar, Garhmad, LA,

Prod 5.6 Dey -
Dl o Zoology

Gauhabi Usivarsity

B0, Bopinats Bardaloi Nagsr
Guwahait PAL S1a (Reapen)

Prod MUK Bhasn
Coot. of Anthropology
Univgrsity Dalhi
Diihi-1 18 007

Sri 5.C. Sharma

Scientist

Indiamn Cowril of Forasiry Ressarch
end Education; PO New Foresl
Dehra Dun 248 034 UL

Rgmines of Sacreiany

Miniglry & Emviranmant & Forasis
Baryavaran Bhansn

G0 Comples. Leck Fosd

Piewm Oull 110 305

Mamsber Secretary

Morrvnes ol irecior

Gowerd Biiabn Pant Rirmalsys
Paryayaran Evam Vikas Sansthan
Hesi-Batarmal  Almora 253 643,
L

C —



ANNUAL REPORT

1999-2000

N

G B Pant Institute of Himalayan Environment & Development

{An Autonomous Institute of Ministry of Environment and Forests, Govt. of India)
Kosi-Katarmal, Almora - 263 643, UA, India




CONTENTS

Ditectars Forewin o i

MO AR BRITEIES il s ensrens rems snmssmsems s e ssas v s s e e s o ettt e

Brief Summary of Research and Development Actidities ..ovii:

EEE L T e S e e

WS EnE TR o o e

Research and DevelDpment Programmes. . ..o iioi it eseneemsros e

Miscellaneous Thems .ooveiveeieeenenens

SRR SR O ACEIITEE i i i L e

Page

ifi

57

fif




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
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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).

4300

4000

gnn

—=——Zmnel
— Zonall

------- Zana Il |

Yedr

1851 1961 1671 1541

19 2001

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.




Backaground

The identification and
characterization of habitats of the
Himalaya, espacially those supporting
sensitive biota is of paramount
importance for identifying the
disruptions and magnitude of
pressures  leading to habitat
degradation and extirpation of
important species. Index of change
in a system can effectively be
monitored and conservation measuras
adopted when habitats are taken as
study units. The project was initiated
to study the habitat diversity,
distribution pattern of native and
non-native species and monitor
changes in protected {Kumaun: Askot
Wildlife Sanctuary, AWLS and
Himachal Pradesh: Kanawar Wildlife
Sanctuary, KWLS) and other
biodiversity rich areas of the region.

Dbjectives

1. Identification, classification and
mapping of important habitats

2. Identifying degree of biotic and
anthropogenic pressures causing
fragmentation

3. Identifying habitats that support
impartant tae

Results and Achievements

[2) Askot Wildhife Sanctuary

1. Diversity, distribution and
indigenous uses of threatened
medicinal plants - MPs [55
species in 48 genera and 29
families), of Askot wildlife
sanctuary (AWLS) have been
studied,

S
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2. Richness of threatensd MPs was
highest in the zone 2801-3800m
(30 spp.), followed by <1800m
(26 spp.). 1801-2800m (25 spp.)
and =3800m (11 spp.}, zones.

3. Three species i.e. Nardostrochys
grandifiorn , Moscores deltorden
and Picrorhize kurrooo (all
Villnerable) are listed in the Red
Data Book of Indian Plants.
Thirteen species have been
categorized as Critically Rare, 7
species as Endangered, 7 species
as Vulnerable and 3 species under
Low-Risk-Near Threatened.

ib

1. Following previous studies, house
holds survey was conducted for
monthly fodder consumption
pattern in upper zone villages of
KWLs. Maximum  fodder
consumption/HH /day is recorded
for February (74.86 Kag), and
minimum for August (1.0 Kg).

E=y

Kanawar Wildlife Sanctuary (HFP)

2. Bioresource use for primary
fealth care in upper zone villages
indicated that fifty-four taxa (50
plants and 4 mammals) are used

{c)

for curing 19 common diseases.
Acoritum heterophylium,
Pierarkiza kurreon and
Dactylorkize hotogirea appeared
as top ranking taxa, ie. curing
=4 7% diseases.

Bindiversity studies of sub-
tropical and temperate forests

Upper Siraunt Gad catchment
covering Kaligad, Dalmoti,
Jagdeo Beats and Cantonment
area in Ranikhet (Kumaun
Himalaya) has been selected for
detailed investigation. Thirty
seven sites representing different
forest habitats were surveyad for
woody vegetation composition.
Analysis of the data is in
progress,

Information on fuel resource use
indicated that Pinus roxburghii,
Myrico  esculenta, OQuercus
leucotrichophora, Lyonia
ovalifalia, Pyrush pashio, Berberis
asigtica, Riadodendron arboreunm
and Pyrecantha cremwlata are
mast frequently collected species,
Wereas, Grewio oppositifolia,

Fig. 10. Timberline is a unique and sensitive biodiversity habitat in Westen
Himalaya
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Quercus lewcatrichophora, {.
glouce, Indigofera atropurbures,
Bauhinig variegato, Ficus
roxburghil and Frunus cerasoides
ara highly preferred fodder
species. Grasses form the major
part of the fodder during rainy
season. Further, analysis of useful
species and their extraction trend
is in prograss.

(d) Studies in sensitive habitat-
timberline

1. Utilizing the results of previous
project  “Frioritization of
conservation sites in timberling
zome aof west Himalaya”,
(Sponsored by WWF India) two
priority sites (viz. Pindari-
Kumaum and Valley of Flowers -
Garhwal} have been identified for
detailed investigation and
comparative analysis. Particular
focus of the study is on
azsessment of patterns of
diversity, regeneration and
changes (Fig. 10),

2. Preliminary survey was conducted
in Timberline zone of Valley of
Flowers and adjacent areas.
Freliminary data on species
composition recorded from the
plots (analysis under progress).

Background

Adequate base line data on
biological resources of any
hiogengraphical region help in the
identification of species, population,
communities, hahitats, landscape
elements and ecosystems, As such, it
is imperative to develop a
computerized data base of existing
bioresources of the Himalaya. So far,
comprehensive baseline data for the

Himalayan bioresources is not
available. Therefore, preparation of
inventory of bioresources (family
wise, rare-endangered, ethnobio-
logical, endemic, species) has been
initiated. The analysis of the data
generated so far has proved useful.

Objectives

1. Develop a computerized database
of all species and their habitats

2. Identify gaps therein

3. Draw information about warous
attributes of specific habitats/
Speciss

&, Prigritization of species and sites
for conservation

Resplts and Achievements

{a) Himalayan Medicinal Plants:
Conservation Priorities

1. In continuation of previous
attempts to prepare inventony of
medicinal plants (MFs) of Indian
Himalayan Region (IHR) an

intensive investigation was made
to develop threat perception for
pharmaceutically impartant MPs
of THR.

Of the total (1748 spp) resource
base very small (nearly 10%) part
is being utilized by the identified
companies.

Diversity of use in different life
forms was highest for herbs
(89:50.9%), followed by trees
(55:31.4%) and shrubs [31:
17.7%), Across altitudinal range,
richness of harvested species was
maximum {61%) in sub-tropical
zone and declined sharply
towards the alpine zone.

Analysis revealed that users
(industries) rely more an
exclusive wild forms (64.6%)
compared to wild cultivated
(20%) and cultivated (15.4%)
ones, Frequency of sensitivity
rank (8-1, & being most sensitive)
of MPs under different life forms
is depicted {Fig. 11).

Sensitivity Rank

Fig. 11. Frequency of Sensitivity Rank (SR) in different life forms




(b Essential D3l Yielding Medicinal
Plants

1. Inventory of 118 species
belonging to 92 genera and 45
families prepared. Apiaceae and
Asteraceae (13 species each),
Lamiaceae (12 spp. ),
Zingiberaceae (8 spp.), and
Rutaceae (7 spp.) are the species
rich families.

2. Mlong the altitadinal gradient
maximum species {101} are
represented in the zome <1800m,
followed by 1801-2B00m (28
spp), 2801-3800m (23 spp) and
zone =3800m (12 spo.).

3, Across the bisgeographic
provinces, west Himalaya (74
spp) was most species righ
followed by trans, north-west (60
spp.). central (47 spp.) and =ast
Himalaya (42 spp.}. Fifty three
species were found to have
specific wses in individual
bizgengraphic province (i.e.,
west 20: spp.; trans, north west:
14 spp.; central: 10 spp. and sast:
9 spp.).

Bockground

In order to develop a germplasm
bank of Himalayan species and ensure
ex-situ conservation, envichment of
germplasm in arboretum at Hpsi-
Katarmzl {Kumaun Himalaya) and
maintenance of Rhododendron
arboretum at Sikkim are continuing.
The project is envisaged to be
extended to Himachal Pradesh and
Marth-East region of Indian Himalaya.
The activity will not only serve a< a
gene bank of different Himalayan life
forms but slso provide opportunities
far facilitating research, training and
development activities.
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1. Developing a gene bank of
Himalayan species including
economicaily important taxa,

Objectives

2. Developing propagation
protocels for locally acceptable
species for sustenance and
conservation value.

3. Large scale multiplication of
species and making the saplings
available to local people and also
for rehabilitating degraded lands.

Results and Achievemenis

[a) Strengthening of arboretum- Kosi-
Katarmal

1, Infrastructure facilities such as
shade house and extension of
arboretum area for plantation was
carried out, alongwith
development of a demonstration
plot {Fig. 12)

2. Among various species momitored
for propagation responses, Toono
serrate. Prunus cergsoides,
Albizzie chinensis, Melig
azedarachta and Flemingia
semialata showed: good results

(b

{=B0%): Terminglio chebuls, T.
bellinca, Mallotus philippensis and
Elgeagnus umbeligia showed poor
(<10%); and Acer coesium, A.
villosum and Meliosmo pungens
showed no germination.

Over 8,000 seedlings were
planted in the arboretum sites
and Institute campus. Seedlings
of warious useful species were
distributed te local inhabitants
through various projects of the
Institute. Also, over 100
seedlings of 12 species were sant
to Sikkim for strengthening the
Pangthang arboretum,

Dwer 20 species of medicinal
plants were introduced and tested
for cultivation. Amaong all the
species, Acprus colomus, Plontage
lanceslata, Cyperus rotundus,
Aspgrogus recemasus and Mentho
piperata showed good
performance.

Propagation protocols for (MPTs)

In view of the high sncio-
pconomic walue of Mprico
esculenta and considering its
relatively

poor naturak

Fig. 12. Develapment of demanstration plots for rehabilitation of degraded lands

can improve ec-site censervation
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regeneration, various experi-
ments were conducted to break
the dormancy, improve
germination ability and reduce
the mean germination time
(MGT).

£, The imbibed seeds pre-chilled at
4*C for 20 days showed best
{£8.6%) respanse, Significant
reduction of MET and substzntial
improvement in germination
(MGT 28.6%: germination
42.1%) was, however, cheerved
for 100 ppm GA, (in scarified
seeds) pre-treatment,

3. Effect of best pre-sewing

D

treatments on MGT are presented
(Table &). Likewise, eFfect to
improve percent germination and
reduce MGT (best response only)
are depicted {Fig. 13).

Rhododendron arboretum -
Sikkim Himalaya

Assessment surveys for the
rhododendron species were
conducted in Singalila National
Park in Darjecling hills, Lachen/
Lachuag/ Yumthang areas in the
northern parts of Sikkim and
DzongrifBarshay areas in the
western parts of Sikkim.

Table 4: Effect of best pre-sowing trestments on Mean Germination Time (MGT)

[ Percent germination
o~ Mean germenatan tims
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: 40 4 Ead
2 L an B
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Treatmants

Fig. 13, Effects of various pretreatments to improve percent germination and

reduce mean time to germinate

2. Additions of following tasa was
done in the arboretum (i )
rhododendrons- R, meddend, 2.
voccinioides, R. hedgsonii (ii)
bambouo - Thomnocalamus sp., 1
unidentified; (ifi) madicinal herbs
« Swertin chirato, Acenitum
heterophylivm, Podoghyllum
hexandrum, Hergclewm wallichit
and (iv) rare Cepholotaxus sp.
ware made. Alio several native
orchids |14 species, enidentified)
were introduced,

3. Agroforestry species (Ficus
roxburghions, Ficus nemoralis,
Souravio nopoulensis,
Symingtonia populnea, Michelia
lanugingsa, Michelio exrelsa, Acer
pectinatum, Macgrange pustulata,
Schima wallichif) were raised in
the arboretum nursery and maore
than two thousand saplings/
seedlings were distributed to the
farmers in the locality.

Bockground

Biodiversity  conservation
programs are being pursued agross the
Himalaya by both the Gowarnment and
Non-Government agencies. Presently,
such initiatives are restricted to
identification of sites, surveys,
inventerization of biological”
resources, strengthening the net work
of Protected Areas, conservation of
threatened species and ex-sitp
germplasm maintenance. It has been
argued that conservation action
needs to be promoted and
implemented by bringing local people
into the conservation movement and
considering them as potential allies.
Since these aspects are not
adequately focused in the Himalaya,




an inifiative in this direction was
taken to bring the target groups in
to the conservation mowemeant.

Objectives
1. Promote and strengthen

interactions with the target
groups

¢. Promote conservation science
especially among School/College
students

3. Impart onsite training on
coilection, storage and
propagation methods of target
species focusing on teachers and
students

4, Obtain and analyze response of
different target groups with
respect to location specific
conservation option/priorities

Resuits and Achievements

1. Realizing that through previous
training workshops [Five -
betwesen March 1995- Movember
1999), the target groups
{students and teachers) have
gained basic knowledge an
varipus aspects of biodiversity

D

conservation, it was decided to
impart intensive training an
selected themes. With this
realization, for VI Training
Workshop { Jagnath Inter Colleg:
Saukiathal, Almara, Movember
18-18, 1994) Role of plant tissus
culture in biodiversity
conservation’ was identified as
focal theme.

A total 63 participants {15
teachers and 48 students) from
14 school/colleges attended the
workshop, Through demonstra-
tions and on-site training the
participants were expoted to
various aspects of plant ticsue
culture and its relevance for
biodiversity conservation,

Az a Follaw up of prewvious
Workshop {GIC Marayan Magar,
Movember 1998), participants
responses were analyzed to see
the impact of training on their
understanding of subject matter.
# considerable improvement was
apparent in both target groups
(Fig. 14). As such, the
improvement in  students’
understanding was more sharp.

(Summary of the completed project)

Backgroung

Remote sensing and GIS could
helg in jdentifying the areasz of high
pressure and also the gradisnts of the
disturbances across different landuse
cateqories. In view of this, ICIMOD,
Mepal and GBPIHED, India have
initiated a collaborative project,
which envizages to coordinate remote
censing and ground truth data for
studying different aspects of
indiversity at macro, regional and
micre levels.

Qbjectves

1. Macro level: using coarse
resolution satellite data (IRS-IC,
WIFS) for field work and
vegetation assessment.

2. Regianal level: mapping the
landuse classes, habitat types
and forest types using high
resolution  (LISS-IIT  and
LAMDSAT-TM} digital/hard copy
satellite data.

B Fost-training
W Pre-training

Biodiversity as resource

Aleriness abowt resource

Conservation concerns

&0 40 prin]
Responsa %}

Studesntin = 42

40 B0 BO 100
Aesponze (%)
Teachaer {n = 42)

Fig. 14, Changes in participants understandimg
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3. Micro level: detailed mapping and
clazsifying intensive sites (e.g.
forests, fand use and hzhitation)

Reswits and Ackievements

The project recognized the utility
of Remote Sensing for assessing the
biodiversity patterns in remote
Himalayan areas and considered three
spatial scales for study viz. micro,
regional and macro. As such, different
work elements were identified to
achieve specific objectives at each
spatial level, After in-depth
discussions over work plan among
project partners it was decided to
build up & strong ground truth
database from intensive micro level
studies following systematic data
collection procedures. The envisaged
objectives for intensive micro level
studies wera achieved as follews: (1)
twe extensive forest types i.e. chir-
pine {Pinus rexburghii) and rianj-oak
(duwercus lanuginosa) forests in Askot
Wildlife Sanctuary (AWLS) of Kumaun
Himalaya were studied intensively for
their structural/eempesitional
diversity patterns, Integration of
ground truth data with RS data for
characterizing the diversity patterns
and deducting the changes over §
years (1988 to 1996) were achieved
successfully; (11) assessment, analysis
and mapping of the Forest types and
ather land wuse classes in &
representative area of AWLS was
achieved using ground truth data,
visual interpretation and digital
image processing technigues.

Buckgrowng

The protected areas of the

AR

Himalaya represent unigue species,
habitats, communities and
ecosystems. In most of the protected
areas comprehensive studies have nat
been carried out so far. Therefore,
focused studies on the strecture and
camposition  of  vegetation,
delineation of forest communities,
fiumzn dependence on the biological
resources including the extent of
extraction, species preference,
changes in the structural and
compasitional patterns of vegetation
and identification of rare endangered
species and their habitats is required.
The project was inttiated to undertake
stodies in these directions fn Nanda
Devi Biosphere Reserve of West
Himalaya.

Objectives

1. To delineate communities along
an elevatignal gradient and
azsessing their compositional and
structural patterns

2. To aszess human dependence on
different communities

3. To analyze changes of the
wveqgetation

4. Toidentify conservation priorities
and mapping

Results and Achievements

1. Human dependence study was
conducted in the buffar zone
villages (Chamoli district), 173
species (Trees: 19 spp., Shrubs:
24 spp., Herbs: 128 spp., Fern:
1sp. and Fungi: 15p.) of medicinal
and edible plants have been
reported.

2. Mazimuem species are represented
in the zone 2801-3800m ({137
spp.). followed by 2000-2800m
{112 spp} and »3800m (69 spp. ).

3. Among the medicinal and edible
plants, Berberis preudumbellota,

Angelica glawen, Pimpinella
vcuminate and Allium strachey
are Himalayan endemics.

4. The traditional pattern of use of
medicinal and edible plants was
investigated.

gackground

Tourism is rapidly becoming an
important economic activity for
Sikkimese people, Ecotourism, with
its focus on environmentally sound
practices and generating widespread
econamic incentives offers an
oppertunity for Sikkim to improve
mountain livelihoods and protect its
unigue heritage. The Sikkim
Biodiversity and Ecotourism Project
is 3 collaborative inftiative designed
te conterve the biological diversity
of key destinations. Working with
communities, the private sector and
government, the project builds upon
their skills, interests and knowledge.

Qfjectives

1. Increasing community and
private sector biodiversity
conservation initiatives,

2, Increasing economic returns from
community-based and travel-
agent ecotourism,

3, Improving and contributing to
policy-making on consarvation
and ecotourism.

4. Scientific and participatory
monitoring of blodiversity,

Results and Achievements

1. The ecopomic valuztion of
ecotourism was conducted in
Yuksam-Dzongri-Goechha La
corridor and Khecheopalri lake
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area. Estimated willingness-to-
pay for the management of
trekking corridor and sacred
Kheceopalri lake exhibits that the
non-resident visitors (Rs. 760 and
310 per trip) had higher
recreational/ conservation value
than the resident visitors.

Z. Hydro-ecological attributes of the
land-use/cover revealed that
dense forest decreased in the past
few decades (96% - 1963 to 23%
- 199‘?] with increase of opemn-
mixed and degraded forests. Land
use cover change and pressure on
the watershed forest resources
have resulted in the increase of
soil and nutrient depasition in
the lake and bog.

3, Along the trekking cormdor, out
of the recorded 56 tree species
in warm temperate forests, 52%
species were widely used as
firewood, 37% as fodder and 32
as timber. In the cool temperate-
subalpine-Forest, out of 32
species encountered 53% were
found to be used as firewood,
31% as fodder and 31% as timber.

(Summary of the completed project)

Fackground

Conserving biodiversity of plant
and animal species is essential to
maintaining a productive and
sustainable environment for
agriculture and other human
activities. There is a threshold of
diversity helow which most ecosystem
can not function. Greater effort is also
needed to conserve the genetic
diversity that exists in the crop

N

warldwide, The existing diversity has
proven eéxtremely wvaluable in
improving crop productivity through
the development of high yielding,
disease resistant and stress tolerant
varieties,

Objectivas

1. to explove the biodiversity and
its management in a remotely
located agricultural landscape

2. to identify species rich spots of
agricultural diversity in village
and their role in conservation

Results and Achievemeants

The stability and sustainability of
traditional agricultural production are
based on crop diversity. There is a
worldwide concarn over the loss of
diversity of plant genetic resources,
Conserving the diversity of plants is
essential to maintaining a productive
and sustainable environment for
agriculture and other human
activities. Extensive surveys were
made in gach landform of tarai to the
Lesser Himalayan region to identify
different practices and crops
cultivated in the farmer’s Fields,
Emphasis was given to explore
diversity within a crop {in the form
af landraces or old varieties). Crop
combinations in the crop fields varied
fram “monoculture” to mixed

cropping. In the multiple cropping
system, farmers have developed crop
intensification practices by growing
multiple crops to optimize yield.

Background

The Khangchendzonga Biosphere
Reserve in Sikkim represents one of

the biodiversity hot-spat in the
eastern Himalayan region and acts as
& natural conservation pool. This
project envisages to develop a holistic
understanding of the reserve
particularly in view of the richness of
its biodiversity components and
unigueness in socio ecomomic
attributes of the area. As such, the
reserve represents great wariations in
elevation, climate, landscape, habitat
and wvegetation types. It has a rich
ethno-cultural diversity and the
socio-economic attributes.

Ohjectives
1. Assessment of landscape change.

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

3. Specialized habitat monitoring
for identification of keystone
species with respect to habitat
change.

Results ond Achievements

1. Towards landseape change
assessment, the binsphers reserve
area mapped last vear was
modified as per the recent
notification of KBR. As per the
notification KBR has been
declared with am area of 2619.92
kim® with four different buffer
zones. The ecological zones
marked based on altitudinal
gradients is under inventorying .
of flora, fauma and human
dimensions.

2. Livelihood of people in the
surtpunding areas of KBR s at
subsistence level, There are three
major opticns namely traditional
farming, pastoralism and tourism.
Traditionzl farming and
pastoralism is common for
ethnics living in the fringes of
the KBR.
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3, Teurism involved use of large
scale firewood by support staff
and large number of pack animals
while on the mountain treks.
Moritering of the natural
respurces in the tourist trek and
mountaineering training area has
been initiated. g

4. The current buffer area

demarcated is being evaluated
and some areas in the expanded
core are already having socio-
economic activities that may
have to be reconsidered for
conwerting into buffer areas.

Background

The Central Government has
constituted a Natiomal Expert
Advisory Graup to advice and gversse
implementation of various research
projects in designated and potential
sites. Various relevant organizations
have been encouraged to develop

S

innovative, interdisciplinary research
proposal for Biosphere Ressrves
including modeling system Ffor
integrating social, economic and
ecalogical data. The Government has
designated Lead/Coordinating
Institution for each existing
Binsphere Reserves to serve as a focal
point for formulation of research
projects and collection and
dissemination of research based
information for use in better
management of Biosphere Reserves.
G.B. Pant Institute of Himalayan
Environment & Development, Kosi-
¥atarmal, Almora has been identified
as & Lead /Coardinating Institution for
Manda Dewi, Manas, Dibru-Saikhowa
and Dehang-Debang.

Dbpectives

1. Collection, synthesis and
dissemination of research based
infarmation in respect of
Binsphere Reserves from all
Lourees

2. Publications of compendium of
upto date information and
bringing bianneal publication
aimed at educating stakeholders

Results and Achievemeants

1.

Literature survey was carred out
and the published papers/articles
and technical raports, etc. were
collected, compiled, symthesized
and documentied on various
aspects of Manda Devi, Manas,
Dibru-Sgikhowa and Dehang-
Debang BRs. Ressarch papers
were also invited to update the
information of these BRs.

Interaction fCoordination with
tha Central and State Government
Organizations and NGD's was
done through correspondence
and project proposals in various
themes were invited from these
organizations,

The compilation, synthesis and
documentation of information
lead to the publication of
Himalayan Biosphere Reserves
Biznnual Bulletin. The bulletin
includes research papers,
abstracts, project and Ph.D.
summaries, news items,
memorial, bibliography, list of
projects and instructions to
author for submitting research
papersfarticles,
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3.4, ECOLOGICAL ECONOMICS AND ENVIRONMENTAL
IMPALT ANALYSIS

Identification of strateqgies for ameliorating environmentazl damage and looking
at alternate pathways for development are important aspects of environmental
cost-benefit analysis. Keeping this in view, all development and intervention
activities in the Himalaya need to be evaluated and monitored in terms of
comprehensive Environmental Impact Assessment (ELA) framework and scientific
system of natural resource accounting, making EIA a basic tool for decision
making at various levels, i.e., local, regional and national.

To study the carnding capacity with respect to tourism in Kullu Manali
complex, tourist flow and wse of various modes of transpart have been
documented. Subsequently, recommendations for solid waste management, Kullu
Dassehra has been finalized and submitted to District Administration. Similarly,
the Pindari region and its surroundings, well known for famous glaciers viz.,
Pindar and Kaphani have also been studied for solid waste characterization.
To study the concentrations of air pollutants, study is under progress for
assessment and monitoring of atmospheric chemical transformations. The inter-
links of community resources with socio-economics, culture and emvironment -
hawe been recognized, but, they have not been articulated in terms of clear
policies and programmes. Hence, a study was catried out in the Central
Himalayan tegion amongst Bhotivas and Jaunsaries to understand integrated
nature of tribal culturs and its influences on resource use and management.
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3.4.1. Camrying Capacity
hssessment of Kullu-Harali
Complex: A study of Tourism
sector '

Background

This study was initiated in 1993-
94, keeping in view increasing
pressure of tourists and tourism
activities in the walley and
formulating a sestainable tourism
plan. In earlier phases assessments
were made ragarding 2ccommodation
and tourists” flows by different means
of transportation, Later, it was noted
that Kullu walley is facing
infrastructural constraints. As a result,
solid waste is becoming a major
problem. During  1984-95,
recammendations regarding waste
menagement and other amenities
wera finalised on the occasion of
Kullu Dussehra and submitted to
district administration. An impact of
this study was again tested after 5
years during Kully Dusshera of 1998,
which showed a positive progress in
ereating basic amenities te the
festivities except toilets, Solid waste
study in semi-rural environment at
Mohal was also conducted to know
the role of women at household level
in waste management.

(Myectives

1. To conduct solid waste
characterisation survey from
remaining point sources (hotels,
hospitals) and non-paint sources
(tiny spots around Manali) which
could not be covered 1n earlier
studies.

2. To find solid waste management
eptions for each category of
waste coming fram different
sources of its generation.

Results and Achievements

1. Nearly 34% hotels representing

from every category (star
equivalent, ather hatels-ordinary
and deluxe, and guest houses and
paying guest houses) were taken
into account for solid waste
characterisation study in Kollu
and Manali. Two hundred and
eighty seven samples (1 ft") in
Manali from 128 hotels and 140
samples from 29 hatels in Kullu
were segreqgated into different
waste compositions and [ater
grouped into three Broad
categories based on time taking
duration of decomposition,

2. Readily biodegradable wastes
{RBW) are the wastes that
decompose rapidly under normal
canditions. Leftover foods,
vegetable rinds and peels of fruits
and mixed organic wastes are the
principal compositions found in
hotel wastes at Kullu and Manali.

3. 0On average, more thanm 79%
wastes at Manali and 66% at
Kullu belonged to RBW. OF the
total REW, vegetable rinds and
leftover foods at both of the
locations follow fruit waste (Fig.
15). This share 5 again increased
up to about 85% at Manali and
77% at kullu when biedegradable

wastes (BW) is added with REW
from decomposing point of view

3.4.2. Ambient Air Quality
Monitoring in Kullu Valley

Bockground

Initially, & project on bio-
genchemical cycles was
conceptualised in 1993-94 in
coliaboration with Indian Institute of
Tropical Metecrelogy, Pune to study
biochemical cycles in Himalayan
ecosystem. The present area-Kullu
valley 15 an important tourist
destination in western Himalaya
whers this study was started primarily
with the measurements of total
suspended particulate (T5F) matter
during 1994-95 and 1995-86 at Mohal
(1100m), Manali {1829m) and Kathi
(2530m) in Kulle valley. The owerall
objective for keeping in shifting these
TSP monitoring sites arcund Manali
gnd Kully is to get complete
hackaround concentration of
particulate matter,

Ohjectives

1. Assessment of background
concentrationzs of air pellutants.

Fig. 15. Percentage variations in RBW compositions in hotel waste at Kullu and

Manaki




2.

Atmospheric chemical transfor-
mations in the Himalayan
ecosystems.

Results and Achievements

1.

Total suspended particulate (TSF)
concentration at Mohal (Kellu)
and Jagatsukh (Manali) were
monitored semi-manthly for eight
howrs for a2 sample by High
Volume Sampler (HVS-APM 415).
The TSP wariztions ranged from
92.5 {August) to 125.7 mg/m*
(April) at Mohal and 44.5
(December} te 117.85 mg/m’
(April) at Jagatsukh. Both of
thete locations have crossed its
permissible level (100 mg/m*)
during summer when wehicular
emissions and biomass burning
due to high tourist influx remain
high (Fig. 1B).
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Fig. 16, Variation monitored at Mohal

2.

3

and Jagastsukh in Kullu Vallsy

The concentration of Aitken
Muclei (A.4.) at Mohal varied from
1200 to B300/cm® with an
average of $4352/cm*, whereas it
varied at Kothi from 280 to 4500/
cm? with an average of 1392 /cm?,
The lower concentrations of AN.
at Kothi than at Maohal indicate
tess pollution at Kothi rather than
at Mohal [Fig. 17).

The concentration of surface
ozone (D) at Mohal varied from
3 to 36 parts per billion (ppb)

Fig. 17. Prime cause of air pollution

with an average of 16.7 ppb.
Whereas at Kothi it varied from
24 to 40 pph with an average of
32.7 pphb.

3.4.3 An Empirical study of
development of tribal
communities from eco-cultural
perspectives: a study in the
Central Himalayan region of
India

Background

This study was carried out in the

central Himalavan region of India
covering two tribal communities wiz.,
the Jaunsaries and the Bhotias. In
brief, it aimed at addressing the
imaginary & realistic goals of
sustainable development, i.e,, 15
sustainable development in tribal
areas mergly a subject of argument
or an objective to achieve?

Objectivas

To study the integrated nature of
tribal culture, and its influences
on resource use & management,

2. To understand the concept

development from trigals'

e
i

perception,

To trace the linkages between
culture & development, and

To identify markers for
sustainable development and
nature of variation of thess
markers in different tribal
communities and thersby to trace
the differential developmant.

Besults and Achrevements

1.

Sound database has been created
on physical environment,
demography, socio-cultural
miliew, ecanomic structure,
political structure, willage
institutions, and knowledge,
attitude B perception om
environmental conservation and
development initiatives. The
Jaunsaris are agriculturists and
a conservative tribal community
with unique cultural practices Like
polyandry.

Hera an effort is being made to
characterize the differential
trends of socio-economic and
demographic development amang
these two trikes. With exception
to altitudinal variation, the
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Central Himalayan region of India
is gowerned by, more or less, a
set of similar Geo-physical and
environmental conditions.
However, discernible differences
in socio-éconamic and
demagraphic developments
(Table 5) are found in these tribal
communities, which are effected
by economy and culture,

A
Background

This study was undertaken on the
socig-ecanomic, demographic and
developmental problems of the Raji
tribe, & primitive and underdeveloped
tribal community of Central
Himalayan region of India. Rajis,
numerically small with & population
of 530, 15 in a phase of transition
urderqoing changes in prospect of

Table 5. Differential development among the Jaunsar and Bhotia tribal communitias

Joint families (%) 84.3 9.8
Huclear families (%) 15.7 S0
Average family size 10.29 B.12
Families with female heads (%} 2.69 13
Literacy {%) L0.40 £3.17
Sex ratio 884 1006
Female: literacy (%) 22.5 45,90
Mean age at first marriage of females 13.23 17.32
Mean age at first pregnancy 1427 18.91
Average number of pregnancies 4,16 3.75.
Crude birth rate 6,51 h3.22
Total fertility rate 5.83 5.01
Crude death rate 15.21 14.38
Infant mortality rate 187 165

3. [t makes imperative that policies
and progeams to be underiaken
for development of tribal people
must understand the natore of
ecaonarmy and culture of the
Community.

3.4.4. The socio-sconomic and
developmental problems and
prospects of Rajis (Van Rawats)
tribe of Central Himalaya.

(Summary of the completed project)

culture, tradition and livelihood
pattern. The study also aimed at
developing appropriate strategy for
the gevelopment of the tribe based
on existing resource basze, ecology
and culture.

Ghjectives

1. Tohave a complete census of the
total populatios

2. To understand the demographic
behavious

1. To find out socie-economic
realities in quantified terms

4. To guantify the lavel of changes
thoze have eccurred wnder
developmental and technological
interventions.

Results omd Achievements

The Rajis are one of the most
under-developed tribal communities
of the Central Himalayan region of
India. They are facing numerous
problems today, in addition to loss
of their identity and self-image. The
tribe has a declining growth rate in
contrast to the high fertility
behaviour. The Crude Death Rate of
the tribe was about 29 against India's
10.2 and the Infant Mortality Rate
was about 192 against India's 91.
High Infant Mortality Rate (IMR),
Crude Death Rate (CBR) and shorter
life span of the females were some
factors responsible for decline in
population growth rate. The tribe had
a low sex ratio (818 females for 1000
mates) and it was acute for the
population above the age of fifty,
Development, in  this tribal
community, was not appropriate and
sustainable for a variety of reasons,
The strategy for the development of
this tribe needs to be holistic so as
to improve the quality of community
building wpon thes inner strength of
tribal people and improving their
organizational capabilities.

3.4.5. Impact of Economic
Condition and Educatien on the
Fertility Behaviour of Women of
Central Himalaya '

Bockground

Increasing the well being of
women in term of their health,
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education, economy & economic
independence and personal
agtonomy, reportedly, has the effect
of reducing their family size. The
women in Central Himalayan region
of India are backbune of its economy.
By wirtue of their accountability to
the agricultural system, they do enjoy
certain work-autonomy. Level of
literacy among the females s also
comparatively high. Howewver, the
nature of econamy, the level of
literacy and the status of the women
in this region vary considerably from
community to community and in
different altitudinal zones. Keeping
this in view, this study is undertaken
to trace the impact of economy,
sducation and altitude on fertility
behaviour of women.

Dbjectives

i. To determine the wariations in
sconomic conditions and levels
of education among women of
different communities in
different altitudinal zones,

2. To determine impact of these
variations on fertility behaviour
of women.

Results and Achievemeants

1. Four viltages, so far, have baan
investigated in Khairna Valley of
Kumaun hills of Central
Himalayan region of India region.
The four villages were selected
keeping in view their multi-caste
compasition, distance from road
head, altitude, etc. All the four
vitlagqes were multi-caste villages,
situated within 0-5 km from the
read varying in altitudes from
1200 ta 1550 m.

2. As many as 130 respondents, out
of which 51,22 par cent were from
scheduled castes, were covered
inthe study. Altitudingl effect on
fartility was observed, as the
total number of conceptions per
& mother was 3.41 in Atavirta,
the village located at an altitude
above 1500 m against that of
3.96 in Jourasi, the village
located at the lowest altitude of
1260 m.

3. The effects of literacy on total

number of conceptions for mather
was very significant. The number
of conceptions and well as
surviving children for mother was
gradually leszer with increass in
l=vel of literacy (Table 6).

Table &, Total numbers of conceptions and surviving children per mother in warious
litaracy groups of respondants

lliterate 68
0-3 standard 5
io-.S standard 12
9-12 standard 5
Ml | B0

428 ks
2. 420
2,06 2.59
268 253
1.78 1.67
358 315

3.4.6. Vegetable Cultivation in.
Khairna Valley and its Impact on
Environment :

Background

Given the type of prevailing
climatic conditicns in the region,
certain areas offer adequate scope for
both season and off-season vegetable
cultivation, which appear to be
economically rewarding, in addition
to meeting vegetable requirement of
the people and thus providing rich
minerals and witamins to the
consumers.. The change in land use,
cropping pattern, sacio-economy and
environment, which must have
occuered, is totally unknown. It is,
therefore, impartant to carry out
overall impact analysit of the
situation to quantify the positive and
negative changes. With this
background, a study s being
conducted in the Khairna valley
having long-term ohjectives.

Obpectives
1. Identifying the extent and lavel

of vegetable cultivation in the
arza

2. Studying the management
practices adopted for vegetable
cultivation

3. Documenting/identifying the
driving factors that have lead to
successful vegetable cultivation
on a large scale in the region

4, Studying the pattern of land use
changes in the area together with
its impact on the emvironment.

fesuits and Achievements

1. The settlements in the valley are
located within an altitudinal
range of 900-2200m asl. Khaima
town, a small market centre and
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situated about 30 km Ffrom
Mainital on Haldwani-Almora-
Ramikhet motor road, provides
necessary Facilities to local
peoples for transporting and
marketing their products to
markets like Haldwani, Almaora,
Ranikhet, Mainital, etc. Though,
the settlements have diversified
crop mix, all have adopted one
or another vegetable crop as their
economic base. As many as 19
settlements [about 10% of total
settlements), were identified and
selected for survey depending
upon their accessibility, and
altitudinal variation .

2. Atotal of 425 households from 8
settlements out of selected 19
having a population of 3039 are
so far covered in the survey. Main
workers constituted 50.15% of
the total workers and out of them
75.52 % are engaged in
agriculture, Among  the
agricultural workers, male and
female composed 41.88% and
58.12%., respectively,

3. Out of about 217.84 ha of
cultivated land, only 24.75% is
irrigated. More than half of the
cultivated land, i.e.. 59.65% 15
owned by Rajputs. Farmers
growing vegetable are 83.76% of
total farmers. Average yield of
tomato, chilly, cauliflower,
potato, bean, capsicum and pea
was 100.297 gfha, 56083 g/'ha,
134,390 qfha, 66.308 gfha,
77,167 g/ha, 80.772 g/ha and
64,654 q/ha, respectively.

3.4.7. Performance evaluation
of hioengineering treatments
for mitigating landslide hazards

Background

The complexities of development
in conjunction with the difficulties

presented by the geology.
topegraphy, climate and land use
have necessitated adoption of eco-
friendly mountain area developmental
programmes. This has helped in the
development of the concept of
Eioengineering within the broader
theme of Mountain Risk Emgineering
{MRE). Howaver, it is noteworthy that
in spite of significant advancement
in the field application of
bipengineering treatments for
mitigation of landslide, comparatively
little developments have taken place
for their performance evaluation.

Dhpectives

1. To undertake field activities at
field sites of MRE in the Kumaun
reqicn for performance evaluation
of wvarious bicengineering
technigues, and

2. To collect base line data on
people’s perception and adoption
of bisengineering measuras.

Results and Achievements

1. The MRE sites at village Jozhivana
and Khoont rehabilitated in 1098
were taken up as study sites

During the field visits it is noted
that all of the physical structures
exCepting one {water collection
chamber) are intact and
performing their expected duties.
The vizual observations indicated
that the performance of
bicernginearing works is just
satisfactory. It is further noted
that the bieengineering works
have performed relatively better
at village Khoont sites as
compared to village Joshivana
sites. This was evident from the
survival rate, mortality of various
species at different sites recorded
for various plant species with
average mortality of ~52 per cent
at Khoont as against ~78 per cent
at Joshiyana (Fig. 18).

In order to assess the perception
of local inhabitants about
principtes and practices of MRE,
@ guestionnaire was developed
and random survey of 88 and 317
residents of Khoont and
Joshiyana village respectively
were carmed out after one year
of implementation of MRE
treatments. Tegether with their
background pertaining to gender
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and literacy, the results were
analyzed, Table 7 indicates the
perception of people zbout the
various treatments for the MRE
field sites and a general glance
‘indicates that people are in
favour of MRE.

3. The significance test of responses

indicated that the responses for
these three questions (1, 7h&e)
differ significantly at 5% level of
significance village wise. To
further understand the specific
reasons  for variation in

responses, village wise responses
were categorized under different
themes of male versus female,
land holding actually affected
versus not affected and literate
versus illiterate.

Table 7. Peoples’ perception about role of MRE and bicengineering at field sites after one year of programme.

E Mpﬂuptm nfmlarthpuﬂmuffuﬁmngmmmm nI'HEE

--ﬂﬂﬂ“ﬂ

b, Execution of the programme?

MNote: * - Yas, * = Noand * - Can't say
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3.4.8. Geo-Environmental

iin Parts of Sikkim Himalaya for
Mountain Risk Engineering
Evaluations Using RS and GIS.

Background

Sikkim state suffers from
landslide problems very often due to
heavy rainfall/clowd burst as the
single most important teiggering
factor. But the host terain condition
in terms of geology, physiography and
zllisd genetic factors greatly aid the
process. Therefore, there 15 & need to
assess in-situ conditions of landslide/
mass-wasting. Parameters in line with
the concepts of Mountain Risk
Engineering (MRE) are to be evaluated
for their possible application in this
study. Remote Sensing (RS) data are
useful to derive relewant terrain
characteristics. For synthesis and
analysis, Geagraphical Information
System (GIS) based technigues are
extensively used, This is perceived to
build an approach which is more
dynamic and interactive.

PSS

Inventorying major problematic
rones towards assessment of the
geo-environmental factors
associated fresponsible  for
landslide ocourrences.

Objectives

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

Results ond Achievements

As per the project thrust on MRE
evaleations, an important
infrastructure [ike road is selectad
for - investigation.  After
reconnaissance sufveys along
different read zlignments, a
priority was set in terms of
volume of traffic, ecanomic/
commercial activities, village,/
town settlements and connecti-
wity of important locations.

These investigation routes have
ahout 10 active landsiides of
significantly large dimensions in
addition to a number of medium

and small landslips, erosion,
debris flow and road subsidence
sites.

Towards Remote Sensing analysis,
visual and - digital image
processing is underway. Hand
field Global Positioning Swstem
{GPS) campaigns were undertakan
to locate the foutes on geo-
referenced satellite scenes.

Greund Truth Radiometer (GTR)
oparating in IRS 1C LISSIII
compatible visible to near-infra-
red Bands (B2: 520-590 am, B3:
B620-650 nm, and B4: 770-850
nm) has provided spectral refiec-
tance of exposed rock portions.
The graph in the Fig. 19, shows
spectral reflectance curves of
some -of the landslide sites,

3.4.9, Impact of Hill Siope
Instabilities along kead

Metwork

Plzase see section on quick

appraisal studies,

Fig. 19. Reflectance characterization of landsfide stes
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3.5. ENVIRONMENTAL PH!
BIOTECHNOLOGY

Plants being the primary producers, a thorough understanding of the factors
which govern their productivity and functioning is of paramount importance,
especially in the light of severe climatic canditions prevailing in the Himalayz,
and current concern about the global climatic change. Judicious use and
application of conventional technigues with the sophistication of bietechnology
will help increase efficiency and productivity as well as environmental health.

& number of bacteria (selated fram soil) have been developed as inoculants
znd shown to be beneficial for plant growth as well as for increasing per cent
seed germination. Microorganisms obtained from various experiments are being
maintained using appropriate methods. Nitrogen accretion studies and
phosphorus solubilization by symbiotic N_ fixers are baing studied in perspective
for their use in agreforestry management, Efficacy of N, fixing Alnus nepalensis
for improving productivity of large cardamom (a cash crop) has been
demaonstrated. In order te supplement production of quality planting material,
propagation protocols have been developed using vegetative as well as fn-
vitro methods for bamboo, oak, Bulgarian ross, and some Himalayan medicinal
plants. Significant improvement in seed germination was achieved using '
chemical treatments including plant growth regulatars. In view of the predicted
rise in atmospheric €0, and consequent global warming, short term effect of
increasing C0. and other environmental factors on photosynthetic characteristics
of plants hawve been assessed, Increased biotic pressure (mainly in terms of
logging, crown remaval, etc.) has threatened the survival/existence of
Himalayan yew, an important medicinal plant; methods have also been
developed for assessing canopy loss of this species, The role of fire in-ecosystem
progesses has also been examined, Demonstrations on simple technological
innovations Amprovements, &.q., polypit, pelyhouse, biocomposting, biofencing,
protected cultivation, etc. were conductad for betterment of rural peaple,




3.5.1. Rhizosphere microbiology
‘of Himalayan plants

Background

Plant growth promoting
rhizobacteria improve plant growth by
colonizing the rhizosphere or
rhizoplang or hoth, The beneficial
effects an plant growth dee to
inoculation of these bacteria have
been reported through various
mechamisms viz. (1) biclogical
nitrogen fixation, (ii) production of
antibiotics and siderophares, (i)
secretion of growth promoting
substances including phytohormanes,
and {iv} solubilization of rock
phosphates. The micrabial community
in an established tree rhizosphere
should be more specific owing to the
prolonged length of time accupiad by
the plant species, and due to the
interaction amengst varicus microbial
communities. Therefore, identification
of existing microbial communities in
sail, studying plant-micrabe and
microbe-microbe interactions, and
isolation and selection of beneficial
microbes would be highly relevant.

S

The selected beneficial isolates can
be developed as inoculants for better
plant performance at higher
elevations.

Objectives

Isalation, characterization and
selection of heneficial
MiCroorganisms.

2. Plant-microbe interactions in
rhizosphers of Himalayan species.

1.  Maintenance of microbial cultures
of Himalayan region.

Results and Aghigvements

1. Microorganisme, fsolated from
higher altitudes and possessing
beneficial properties in terms of
disease centrol and grawth
promotion have beem screened.
The selected microorganisms
{species of Booillus, Pseudomonas
and Trchaderma) are being tested
using appropriate carrier, in view
of developing inoculants for
colder regions (Fig. 20).

2. Micrabial inoculations have heen
successfully  applied  for

Fig. 20, Fungal diversity in Cedrus-Taxus forest

controlling wilt in conifers at
nursery stage. Seedlings of
conifers and oak are being raised
using thizosphare seil’ as wall as
‘microbial inoculants’, in view of
plantations at degraded sites.

3. Bacterial inoculants have been
developed for tea plantations and
are in use im tissue culture,
cutting and seed raised tea.

4. Microorganisms are heing
maintained in the culture
collection.

3.5.2 Large scale propagation
oca elite plants
using conventional and
biotechnological methods

Bockground

One of the major constraints in
undertaking large scale plantation
work with regard to sehabilitation of
degraded/waste land, afforestation
programmes and introduction of high
value plants is the lack of sufficient
quantities of good guality planting
material. For this, conventional
methods of seed germination and
vegetative/clonal propagation are
equally impaortant, which can be
supplemented by the development of
newer technology of plant tissue
culture for target taxa of each region.

Objectives

1. Toidentify physical and chemical
treatments, incleding plant
growth regulators, for successful
rooting of cuttings and te
standardize technigues for large
scale applications.

2. Developing in vitra pratocals for
selected plant species.

3. Conservation of endangered/
threatened species.
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fesults & Achievements

1. In witro prepagation protocol for
Rosa domascana and two orchids
namely, (ymbidigm sp. and
fhynchostalis retusa have been
developed. About 60% sunvival
has been observed in £,
damascens.

2. Protocol for in-witro propagation
of Thompocalamus spathiflorus
{Trin.) Mumnro, an evergreen
temperate bamboo has been
developed (Fig. 21). Following
the transfer of im witro
propagated plants into earthen
pots and grown under owutdoor
conditions, gas and water vapour
eychange rates were measured at
different light levels and
compared with seedlings of the
same age.

3, In order to identify elite and
suitable clones for large scale
propagation, plant parts of Toows
boccota subsp. wallichiono
collected from various locations,
populations have been evaluated
for taxel and haceatin III
contents.  Maximum taxel
detected in the bark and needle

e

F

=i

P
samples  were  0,0473%
(Jageshwar)] and 0.0065%
[Khati), respectively. On the
other hand maximum baccatin 111
content found in the bark and
needle samples were 0.0066%
(Jageshwar) and 0.0030%
{Jageshwar), respectively.

3.5.3. Impact of stress and
growth performance of plants

Background

Rising concentration of
atmospheric 00, has become 3 serious
global problem because in addition
ko fts effect on growth, physiology
and photesynthesic of plants, C0,1s
the most important greenhouse gas
that contributes to planet’'s warming,
which is pradicted to be greater than
at anytime in the last 100,000 years.
In this context shart-term effects of
elevated OO, at varying temperature
and light level on photosynthetic
characteristics in plants from different
vegetational zones of Central
Himalaya were studied. Since leaf
nutrients are of witzl importance far

Fig. 21. Routine examination of plant tissue cultures of various Himalayan species
grown under controlled conditions in 3 culture room

the process of photosynthesis and
biomass accumulation in plants, and
vary along the altitudinal gradient,
it is also appropriate to assess how
plants with different leaf nutrient
status respond to elevated €O, at
varying temperature and light levels,

Oujectives

1. To examine short-term effect of
rising CO, concentration on
physialogical attributes of plants,

2. To study the combined effect of
vising (0, and  other
environmental factors on
photosynthetic eharacteristics of
plants.

Results and Achisvements

1. Himalayan wvegetation has '
physiological capacity to exploit
high €0, concentration. However,
species belonging to different
vegetational zones differed Tn the
degree of responsiveness,

2. Temperate plants showed higher
cencentrations of nitrogen,
phosphorus and potassium as
compared to tropical and alpine
plants, suggesting a correlation
between the extent of
enhancement of photosynthesis
due ton elevated CO_ and leaf
nutrient status.

3. Total chlorephyll content was also
higher in temperate plants than
those from tropical and alpine
zones.

4. Seasonal and diurnal variation in
the atmospheric concentration of
carbon dioxide is shown in [Fig.
22). L0, concentration was found
maximum during the morming and
minimum during the afterncon
hours, While differences in (O,
concentrations Getween morming
and evening hours were maximum
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Fig. 22. Concentration of different rutrients in experimantal cropfield =oil

during July-August, differences
became less proncunced dering
autumn and winter months.

Bockground

Due to dramatic diffarences in
elevation (within a map distance of
100-200 km), climate, physiography
and soil, the Himalaya harbours,
perhaps the premier vegetational
gradient on the earth and is
considered world's largest plant
diversity centre. Further, severe
exploitation of one species may affect
the growth and development of other
species by affecting specific microsite
and ecological niche of that species.
Therefore, there i3 an urgent need to
undertake studies on performance,
ecology, canopy loss and interactions
of various plant species in the
Himalayan region.

Objectives

To understand phenclogical
studies of some important forest
species.

&. To determine physiological
processes and their effect an
productivity at community level.

3. Recruitment and plant behaviour
in nature and/or modified
enviranment,

Results and Achievements

In wview af the medicinal
importance of Taxws boccota,
phenological studies were taken up
to learn about the life cycle events
and to understand the best time of
harvesting for taxol extraction. These
studies were carried out at Jageshwar
in the Kumaun Himalaya.

1. Extension of vegetative bud,
negdle and shoots starts from
July end and continues up to the
First week of April (following

year); there was no significant
difference betwsen male and
female trees. Life span of needles
nermally extends up to five years,

2. In the current years shoots,
growth in diameter was much
rapid up to June But afterwards
it was gradual; a slight shrinkage
during the winter seasan was
observed. The pattern of diameter
growth was similar in older
shoots but the rate was relatively
lesser.

3. While male cones ware vigible
between July and August, the
female cones become visible anly
during the first week of April of
the second year. Seed maturation
occurs during September and
Detober of the second year.

4. Shoot biomass of lateral and sub-
lateral branches of male or female
trees was z2lso determined.
Although the values were lower
for sub-lateral shoots as
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compared to lateral shoots, the
difference between male and
female trees were not sigmificant.

Background

Based on the recommendations
of a Brain Storming Session held in
the Department of Biotechnology in
[ecember, 1992 3 netwark programme
for improvement and mass
propagation of Himalayan tree species
has been initiated, using a
multidisciplinary appreach.

Ohjectives

1. To develop practicable methods
for mass propagation of selected
tree species, using tissue culture
and conventional methods,

2. Large scale propagation of
selected plants for which tissue
culture protocals have been
developed,

N

3. Studies in tree seed binlogy in
relation to seed maturation,

viability/storage, seed
germination and seedling
establishments.

&, To impart training to interasted

persons from the Himalayan
reqion,

Results and Achievements

1. In witro protocols for maggar
bamboo [Dendrocalomus
hamiltonil), dev-ringal
{Thomnocolamus spathiflorus),
tea {Comellia sinensis) and
Himalayan oaks [Quercus
tevcotrichophora florsunds and 0.
glouca) have been developed
(Fig. 23).

2. In vitro raised plants of tea,
maggar bamboo, dev-ringal and
oak(s) have been transferred to
the Feld.

3. Asimple polypit technology (pit
in the ground covered with
polythene at the top) was
developed for accelerating
optimai-growth of tree seedlings

Fig. 23. Somatic embryogenesis in Ouercus leucotrichophora, a step dusing i
vitro propagation

all through the year, particularly
during the winter months. This
condition greatly enhanced
growth and substantially rediced
nursery time (Fig, 24).

& Selected antagonistic bacteria
are being successfully used for
hardening of tissue culture raised
tea plants during lab te land
transfer.

5. Healthy seedlings of species of
Cedrus and Quercus were raised
using rhizosphere soil az a source
of inoculum.

Background

Mixtures of N.-fixing and non- N-
fixing species differ from other sets
of species by the direct and indirect
effects of increased nitrogen supply.
Nitrogen cycling in such stands have
been observed to accelerate which is
attributed to nitrogen fixation. The
project envisages to fill the abowve
gap. The work emphasizes to test the
following two hypotheses related to
the mechanizsms on ecosystem
biogea-chemistry as an effect of N
fixing species: (1) increased
availability, and cycling of
phosphorus under the influence of
Alnus may cause a shift from sparingly
available geochemical pools to rapidly
eyeling organic phospharus pools, and
(2} soil acidification due to rapid
accumulation of nutrient cations in
biomass may cause soil exchange
complex to become more dominated
by H*. Almus has a symbiasis with
Framkig and is efficient in N -fixation.
Large  cardamom  (Amomum
subulotum), the most impartant




Fig. 24. Determination of leaf area index using a plant canopy analyzer

perennial cash crop of the Sikkim
Himalaya, is cultivated usually on
steep hill slopes under tree cover
ither in natural forest or plantation
that forms a traditional agroforestry
system in the region,

(Myectives

1.

To estimate the shift of sparingly
available geochemical pools to
rapidly cycling arganic pools of
phesphiorus under the influence
of Alnus.

To characterize the major pools
of phosphorus and examine the
processes invalved in the rate of
release of phosphorys from the
ahove poals.

To quantify the level and causes
of soil acidification in Alnus-
Amomum plantations, and to
correlate with phosphorus
availahility,

Fesults and Achievements

1.

Soil total-P in the different ages
of Alnus-cardomom agroforestry
and the mis-tree systeéms varied
significantly between stands,

[5.6-32 mg/g soil) showed lower
available-P than Afnus cardamom
stands.

2. Microbial-P biomass values varied
significantly between stands,
seasons and £oil types. Across the
sites mean annual microbial-F
biomass ranged from 17-74 mg,
0 =oil in Alnus stands and 13-38
my g soil in Mix-tree stand. The
oxalate concentration in the
different ages of Ainus-cardamom
systam wvaried significantly
between stands, seasons and soil
types (Fig. 25).

3. Pooled data of microbial-p
biomass and available-P from all
ages of Alnus stand showed
higher values when compared
with non-N -fixing mixed tree
stand. N -fixing Alnys-cardamom
stand was more dynamic in terms
of microbial-P and available-P.

seasons and soil types. Total-P
values ranged from 0.50-1.18
ma/g. soil in Alnus stands and
0.85-1.08 mg/g soil in mix tree
species stands, Mix-tree
cardamom agroforestry system

Airzs-Cardamam Y oung Alris-Caedaenaim Medium

o Tree Cardamam

Fig. 25. Seasonal variation in oxalate (mg/soil) betwesn soil types {rizospheric
and bulk) of different age Afnus-cardamom and Mix-Tree Cardamom stands.
Wewinter, 5-= spring, R=rainy: BS-bulk soil, TR=tree rhizosphere,
CR=cardamom rhizosphere, and TCR=tree < cardamom rhizosphere
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(Summary of Completed Project)

Background

Like in other parts of the
Himalayan region majority of
population {ahout 70%) of U.F,
Himalaye is engaged in agricultural
and allied activities. However, due to
limited irrigation, marginal and
scattered landheldings, lack of
technical know-how, lower crop
productivity, etc, agriculture does nat
provide income  generating
opportunity to the farmers. As a result
substantial number of able bodied
men migrate to other parts of the
country in  the lookout for
employment epponunities. In the
gbove context, the work was
sponsored by Soil Conservation
section of the Krshr Midesholaya for
Hill through 5oil Conservation
Dgpartment Almora, under the
Farmer's Lentered Agricultural
Resource Management (FARM)
Pregramme of FAD through the
Ministry of Agriculture, Govt. of India
for developimg a sustaimable and
realistic, eco-friendly alternate maodel
for sustainable development of the
region.

Objectives

1. Todemonstrate simple, cheap and
replicable technologies in the
watershed.

2. To improve the quality of life of
the people living in the area
through efficient management of
resources and to sustain aptimum
yield aver a peried of time,

AR

3. Documentation of the existing
germplasm and conservation
practices.

Fesults and Achievements

This model has been designed
and developed with the aim of
bringing change, over a peried of
time, leading to improvement in the
economic status of the inhabitants,
generation of employment, reduction
of environ-mental degradation and
promotion of sustainable use of
resoprces. Only limited activities
could be carred owt dus fo lack of
sufficient time. However, most of the
tachnologies have been provided to
the farmers and general awareness has
been increased. Training, interaction
and demonstration of various eco-
friendly tachmiques have enhznced
the level of awareness considerably
among the village folk. The majority
of cultivators living in the watershed

Fig. 26. Field plantation of Broom
grass, an important fodder
and soil binding species

and surrounding zrea have shown
interest in the adaptation of
demonstrated technologies. & large
number of households are

continuously demanding plant
materialfsaplings of superior quality,
polythene far polyhouse: and
polypits, bio-composting pits. and
seeds of high yielding varieties of
vegetables, etc (Fig. 26).

Background

In Sikkim, thete are mainly three
types of agroferestry systems, .. (i)
large cardamom based, (i) mandarin
orange based, and (i1i) fodder-fuel
trea  hased, Large cardamom
(Amemum subulotum) is the most
important perennial cash crop of the
Sikkim Himalayan region that is
cultivated in 26000 ha of Sikkim and
Farjeeling between G600-2000 m
elevation. There s no information on
large cardamom and Alnus nepaiensis
bazed agroforestry system with
respect to ageing of both cardamom
and Alrus, Therefare, this study was
planned to see the influence of both
Alnus and cardamom age on the crap
yield, hiomass productivity and
Autrient dynamics to examine the
sustainability of the combination and
practice.

Ohjectives
1, Extensive studies on agronomic
yield, biomass, productivity and

energetics in age series of 5-, 10-

¢ 18- 20-, 30- and 40- years of
Alnus-cardamom plantztions.

2. Study of bio-geachemical cycling
of nutrients, litter decompaositian
rates and nutrient release znd
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PSS

back translocation n age series
of Alnus-cardamam plantations.

3. Estimation of N -fixation
efficiency, nitrogenase activity
and nitragen accretion in Alfus
{Frankia symbiosis) - Amemum
(cardamom) plantations.

4. Evaluation of the role of N_-fixing
Alnus in age series of Alnus-
cardamom plantations on the
maintenance of soil fertility,

5, Estimation of metabolites in large
cardamom crop under differant
levels of Alnus shada.

Results and Achievements

1. Large cardamon agronomic yiedd
was highly dependent on climate
and rainfall. It was highest at the
20-year stand that ranged from
&00 ta 700 kg/ha and the lowest
at the 5-year stand. On the basis
of agronomic yield Alnws-
cardzmom plantations were deing
well up to little more than 20
years age. Met energy fixation
increased with plantation age to
peak at 12-years stand thereafter
decreased with age (Table 8).

2. 5oil pH of the upper soil horizon
was glways smatler than the lower
soil layer. It was highest in G-

year stand and decreased with
age thereby causing acidity,

3, 5ol organic carbon aceretion in
the age sequence of Alnus-
cardamom agroforestry ranged
hetwean B85 Kg/ha in S-year
(lowest) to 116 mg/hain 15-year
(highest) plantation stand.

&. A marked seasonality in the rate
af nitrification was ohserved and
nitrate level was recorded
masimum in the winker season
with a substantial decrease in
rainy and spring seasons after 14
days in situ field incubation. Net
nitrification rates waried

significantly between seasons
and stand ages and ranged
between 7-22 mo/g, 4-10 mo/g
and 2-4 mg/g during winter,
spring and rainy seasons,

raspactively.

Background

The Department of Biotechnology
(BT} sponsared a multi-institutional

project om bioprospecting of
biokegical wealth, concernad with
application of conventional,
molecular and flow cytogenetics
approaches to fingerprint
chromosomes for systematic,
analytical and transparent investment
in conservation and sustainable use
of biodiversity programmes of high
priority endangered species like
Valeriane jatamansi, Rheum emodi,
Gentigne kuroo, Coptis teeto,
Aconitum species, Podophyllum
fexandrum, Polygonatum cirrhifolivm,
Picrorfiza kurroog, Orchis [atifolia and
Thymus serphpllum of medicinal,
aromatic and other values, Thesze
investigations will also provide
potential guidelines for the concerned
species recovery and genatic
enhancement programmes, The
research work related to malecular
aspect is being carred out at Delhi
University and 5 assisted by two
satellite units, one in Solan (H.F.) and
another at GEFTHED, Kosi-Katarmal,
Almaora.

Diectives
1. Plant collection, herbarium

wipuchers, initial field notes and
ethnobotanical data.

2. Storage of DNA rich materials.
3. Preliminary cytological studies.

Table 8. Energy storage; fixation, allocation, heat sink realease and ewit, and net scosystem increment Tn an age serfes of
Alnus-cardamam plantation stands,




&, Breeding systems and
phytochemical work

Resufts and Achievements

1. In continuation to the ongoing
programme on germplasm
collection, additional plamt
material of target species was
collected during this year from
alpine and subalpine regions of
Kumaun and Garhwal Himalaya.

2. In vitro propagation protocols
have been developed for large
scale multiplication of P,
hexandrum, Podophylivm kurmoeog
and Aconitum balfour,

3. Vegetative propagation methods
have heen developed for A
hexandrum, A. balfourii and £
KUrToaT,

4, Basic chromosome counts were
made for 4, violocewm,

5. Podophyllotoxin analysis showed
marked variation (0,05 to 2%, on
% dry wi. basis) among various
pepulation of P hexandrum
caollected from different locations
in  Kumaun and Garhwal
Himzlaya,

Bockgrownd

Hardening of in-vitro raised plants
and their subsequent performance in
the Field condition are the most
impartant factors determining the
suceess of inr-vitro protocols. The study
aims to optimize the hardening
process of selected multipurpose trees
(MPTs) and also standardize their

D
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performance in field conditions. This
will not enly help the mountain
people to augment their day to day
requirements of fuel wood and fodder
but alse, importantly, explore
possibilities of income generation,
Besides the advantage of increasing
productivity, the study will alse
popularize the technigues among
rural mountain inhabitants.

Objectives

1. To monitor the survival and
growth performance of in-vitro
raised plantlets during hardening
process,

2. To establishing ir-vitro raised
high yielding superior plant
material initially in experimental
plots in arboretum.

3. To scale up production of plant
material developed through in-
vitro and conventional means.

Resulks and Achigwemenls

1. Experiments were conducted
during multiptication and rooting
stage to enhance the ex-witro
survival percentage of the Sopium
sebiferum. Intervention of
sucrose concentration in the
medium increased in-vitro as well
as ex-vitro survival,

2. Experiment was conducted to
compare the percent survival and
growth performance of in vitro
with conventionally {ex-vitro)
raised (through seed) plantlets
of Sopium sebiferum. One year
ahzervation revealed that during
the first part of the experiment
{up to October), the ex-witra
raised plantlets performed better
in terms of plant height and leaf
numbar,

3. To standardize the suitable ex
vitro condition for

micropropagated plants, twenty
four fully acclimatized plantlets
{three month old) were kept
under three different
environmental conditions (i.e.,
rursery, shade house and glass
house} for ongvear. Flantlets
showed relatively better growth
performance in glass house
condition compared to nursery
and shade house condition,

4. Plants obtained through various
experiments were established in
experimental plots in Arboretum
for maonitoring further growth
performance. By adopting varicus
methods for optimization of the
Best candition for maximum
survival percentage and growth
of plantlets, 250 fn-vitre raised
high yielding plant material of
Sapium sehiferesm and 80
plantiats of Bouhinig vahill were
produced. These plantlets are
rezdy for the plantation in the
marginal lands,

Bockground

The Himalaya is known to support a
large number of endemic medicinal
plants. Sech taxa possess maximum
number of attributes for priority
conservation initiatives. Considering
the conservation importance and to
harness the economic potential of
these endemic medicinal plants, the
project envisages fo assess
population density, analyse inter-
population wariability and evolve
conventional and in-wtro methods of
prepagation of selectzd (i.e., Angelica
glouco, Swertia angustifolis, Amebio
benthamii and Sagussurea obvallata)
species in wast Himalaya.
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Objectives

1.

Ta guantify and assess populgtion
size of selected species in natural
habitat

To analyze maorphogenetic
wariability in selected species

To identify constraints inm
conventional methods of
propagation

To develop in-wifre propagatien
protecols in selected species
particularly those of narrow
geographic range

AN

Results and Achigverents

1.

Ower forty percent of potential
high alfitude sites in Kumaun and
Garhwal have been covered to
identify the locations of three
target species. Four populations
of Armebio tenthami (1- Kumagn
and 3 - Garhwal}, 5ix of Angelica
qlauce (4 - Kumaun and 2 -
Garhwal) and five of Soussures
abwollota (2 - Kumaun and 3 -
Garhwal) were identified. Also, &
populations  of  Swertio
ongustifolio, in relatively lower

altitudes of Kumaun have been
located.

Assessment of papulatiﬁns far
availability and morphological
variability is under progress.

Studies in genetic variakility have
been initiated in Swertio
angustifolia and Sgussureo
ohvallota using 505 - PAGE and
igpzyme analysis.

Expariments for micropro-

pagation of selected species are undar
progress.
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3.6. INSTITUTIONAL NETWORKING AND
HUMAN INVESTMENT

Natworking of the existing Institutional infrastructure in the Himalayan region
is critical for optimal use of the available seientific talent. Penples’ perception
of enviranment and development activities are considered important for
involving them in the effective management of natural resources. The Core
{INHI) of the Institute serves as @ nodal paint for networking with associated
Institutions/Universities/NGOs/Valuntary agencies working on problems
relevant to the Indian Himalayan region, Based on the recommendations of
the Project Evaluation Committees 12 projects were sanctioned and funded
during the year. Environmental awareness on various aspects of the Himalayan
snviranment and development was created among the pecple/organizations/
NGDs during the year by organising various meetings with the people/
organizations, etc.




al

of

3.6.1. Integrated Eco-develop-
ment Research Programme
(IERP) in the Himalayan Region

Batad om the recommendations
the Project Evaluation

Committee(s}, following seven
projects (four to MGOs, two to
Universities and one to Govi
Institution/Autonomaous
Organization) were sanctioned and
funded during the year 1999-2000.

L

Development of ecologically
sound integrated technigues for
the management of tea pests in
H.P. by Dr. N.P. Kashyap,
Department of Entomology, H.E.
Krishi Vishvavidyalaya, Palampur,
H.P. [Total sutlay : Rs. 3,32,315/
;|

Inventory, biadiversity value,
status and strategies for
conservation of sacred groves of
Manipur by Dr. M.L. Khan,
Department of Forestry, Marth
Eastern Regional Institute of
Science & Technology, Nirjuli,
Arunachal Pradesh. [Totzl outlay
: Bs. 4,63,560/-].

Participatory action plan for
ecodevelopment ; Convergence of
services approach for income
generation by Dr. C. Shastri,
Himalayan Action Research
Centre (HARC), Indira Nagar, New
Forest, Dehradun, U.P. [Total
outiay : Rs. 1,87.000/-).

Investigation on water pollution
in Hosi catchment area, Almora
by Dr. B.D. Khulbe, Central
Himalayan Envirenment
Association (CHEA), Mainital,
U.P. [Total outlay:Rs. 4,85 240/
)

Sustainable development
approach for trekking tourism
promation in Chamoli district of

AN

Garhwal Himalaya by Or, 5.0
Bagri, Department of Tourism
and Hoteliering, HNE Garhwal
University, Srinagar, LLP. [Total
autlay : Rs. 3,56,845/-].

Promotion of fish rearing in
outer Himalayan willages :
Technelegy transfer to bring
economic development and
genetate employment for women
by Dr. A5, Rautela, Society for
Environment and Employment
Development (SEED), Kotdwara,
U.P. [Total cutlay : Rs, £,59,000/
.

Resource assessment and
biodiversity characteristics of
fish fauna of the Bhagirathi and
Yamuna catchment system with
in Garhwel Himalaya by Dr. B.D.
doshi, Indian Academy of
Envirgnmental Sciences (IAES),
Hardwar, U.P. [Total outlay : Rs.
£,47,879/-].

In addition to the above,

following activities were also caried

out,

1.

Twenty seven {27) fresh project
proposals, which wese teceived
in IERP format during the year
for funding, were screened
carefully and subsegquently
processed/referred for
preliminary evaluation to the
subject experts. Four fresh
project proposals were also
returned directly to the PIs for
necessary action. In addition to
the above, follow-up action an
the recommendations/decisions
of the ninth (IX) PEC meeting,
which was held at the
Headguarters of the Institute on
12 March 1998, was zlso
completed during the year,

Funds far thirty (30) ongoing/
completed projects were relzased

during the year after careful
examination of the Utilization
Certificates and Statement of
Expenditures. First instalment of
grant of seven (7) newly
sanctioned projects was alse
released during the year,

Annual Progress Reports (APRs)
of seventeen (17) om-going
projacts were processed for
evaluation and referred to the
subject experts. Subseguently,
the comments of the subject
experts (as obtained in most of
the cases) were communicated to
the concerned Pz for follow-up
action. Progress of one feld
oriented project was also
manitored by an  expert
committee and the obsérvations
were sent to the concerned PI far
further necessary action.

Final Technical Reports (FTRs) of
twelve {12} projects wers mailed
to the varicus Organisations/
Institutions/Departments, etc,,
for follow-up actionfutilization
of research findings and also ta
the subject experts for their
comments/suggestions. The
executive summaries of 21l the 12
completed projects  wers
submitted to the SIC, ENVIS for
the favour of publication in the
ENVIS Bulletin of the Institute.
During the year, five (5)
executive summaries were
pubtished by the ENVIS Centre of
the Institute in its ENVIS
Bulletin [No. 7(1) and 7(2}] and
subsequently the issues of the
bulletin were distributed to the
vatious organisations/user
agencies.

Follow-up action on almost one
hundred and seven (107) project
files {old/fresh/on-going, etc.)
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was initiated/completed during
the year. Financial targets/
objectives set for the IERP were
#lso achieved successfully during
the year 1999-2000. Out of Rs.
40,92,092=86, only 86 paise
remained unspent a2 on 31 March
2000,

3.6.2. Strengthening of Cemtral
Mursery at the Headgquarters

The main &im of this activity is
to ensure availability of sufficient
plant material for R&D activities and
afforestation programmes of the
Institute. Out of 4,300 seedlings/
cuttings of various trees/Sshrubs,
which were available in Central
nursery up to 31 March 1999, only
3.000 seedlings,/cuttings of 16 trees/
shrubs survived at the nursery
(1,120m amsl) in Kosi up ko 31 Mareh
2000, During the year, seeds of ten
(107 promising mountain trees
(namely, desculus indica, Alnus
nepalensis, Dalbergia sissoo, Chrelio
lgevis, Emblica officinalis, Grewio
appositifolia, Leucoeno leucocephals,
Quercus levcotricophora, Ouercus
semecargifolio and Thuje ofemtalis)
were collected in large gquantities
from time to time and subsequently
sown in the nursery beds/seedlings
trays/polybags &t the nursery, Almost
1,200 cuttings of Four (&) promising
mountain trees/sheubs (namely,
Logerstroemia Tndica, Merum Tedicum,
Populus nigra and Rosa moschota)
werg collected during the year and
subsequently planted in the beds at
the nursery. In addition to this,
eighteen thousand and four hundred
(18.400) seedliings of 20 promizing
mountain treas/shrubs {namaly,
Aesculus indica, Alnus nepalensis,
Bauninia varfegato, Celtis australis,
Cupressus torulosa, Ehretio loevis,
Emblica officinalis, Greviflea robusts,
brewra oppositifolie, Jocrondo
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mimosifolin, [eucoena lewcocenfala,
Ligustrum nepalense, Melia azedarch,
Prunus cergsoides, Quercus flonbunds,
Quercus glauca, Ouercus
leicotricophorn, Sapindes moukorossr,
Thuja orentolis and Toona ciliata)
were alse raised in the nursery during
the year. Qut of the raised cuttings/
seedlings (i.e. 19,600), two thousand
and five hundred five (2,505)
seedlings fcuttings of various species
were did not sundve up to 31 March
2000 at the nursery. During the year,
eight hundred and sixty (B860)
seedlings/cuttings of 15 trees/shrubs
were distributed, free of cost, to the
farmers, rural women, students and
NGOs for plantation purpose in mid
altitude areas. However, four
thousand and three hundred twenty
(4,320) seedlings/cuttings of 13
trees/shrubs were used directly for
plantation purpose by the Institute
in and around of its old and new
premises, The nursery at the Kosi
campus of the headquarters was also
remained income generating during
the year by the sale of one hundred
(100) seedlings/feuttings of 7
promising mountain trees/shrubs, As
on 31 March 2000, fourteen thousand
and gight hundred fiftean [14,815)
seedlingscuttings of 24 species were
available in the Central Nursery,

3.6.3. Environmental Awareness
and Training Programmes

The main aim of this programme
is to create environmental awareness
(through on-site training
programmes ) ameng identifisd target
groups. During the year, a thres day
on-site training programme (eighth
of its kind} on nursery development,
tree plantation technigues and
natural resource conservation and
management was organized from
March 28 to 30, 2000 at Shama
village (District - Bageshwar) of Uttar
Pradesh. The target groups included

farmers, rural women, students, ex-
service army personnel and WGOs.
Fifty twe (52) participants from
Bageshwar district attended this
shart &2rm  on-site  training
programme. The participants were
trained by the staff and identified
resource persons. Training material
was also distributed to the trainees
by the staff. Demostrations of
different technologies during the
occasion of the above mentioned
training programme were highly
appreciated by the participants. In
addition to the above, two on-site
training programmes, specifically for
farmers and rural women, on farm
based technigues (polyhouses,
polypits, biocompost, biofertilizer
and water harvesting, etc.) were also
crganized from 12th to 13th
Movember 1999 at Bagri village and
from 15th to 16th Movembar 1999 at
Ooba village of Bageshwar district.
Fifty six (56) farmers including tural
women were trained during the
occasion of these two short term
training programmes. The technigues
demanstrated by the staff at the
above mentioned places/sites are
now being adapted/adopted by the
farmers of nearby willages for their
economic upliftement. Visits of a
group of farmers from Laubanj and
Shauli villages to Doba and
Majherchaura willages of Bageshwar
district were also arranged on 21-22
September 1999 to facilitate on
exchanging their views @&nd
experiences on the aspects of
indigenous practices, natural resaurce
conservation and management, water
harvesting and conflicts resolution
systems ete (Fg 27),

3.6.4. Dissemination of Infor-
mation through Networking

This activity envisages to
disseminate R&D inputs of the




Fig. 27. Environmental awareress tiaining programme

Institute, through its regular in-
house publications [namely, Hima-

Paryavaran (a biannual newsletter)
and Institute Annual Report], to the

various academic/scientific/Govt.
departments, NGOs and individuals
working on the varous aspects of
mountain  enfvironment and
development. During the year, three
volumes of Hima-Paryavaran [10(2),
1088; 11(1), 1999 and 13{2}, 1999]
and Institute’s Annual Repart (1997
98} were distributed to almost 597
individuals/subject experts working
an warious aspects of mountain
environment and development at
various academic and scientific
institutions fncluding government
departments and NGOs, etc.
Institute’s folders fleafiets/annual
day lectures fother publications wera
also distributed during the year to
dlmost 2,050 individuals at the
occasion of various workshops/
seminars/ meetings.
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3.7. INDIGENOUS KNOWLEDGE SYSTEMS

Mountain cultural heritage and traditional knowledge systems play significant
role in sustainable use, management and conservation of resources, Re-
strengthening of cufture and indigenous knowledge base should lead to
enhanced conservation practices. Integration of indigenous knowledge with
modern technigues is possible. Value addition and validation of indigenous
and traditional knowledge will create potential for enterprises which, n tum,
should lead to economic upliftment of the locals. To address these izsies,
the core (IKS) has initiated documentation and analysis of indigenous
knowledge and management practices of high altitede societies, and analysis
of indigenous agricultural practices in the light of its efficiency and
sustainability. This integration will be an appropriate approach for sustzinahble
development of Himalawvan societies,
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Background

Mative people inhabiting high
altitude region at a close proximity
to natural wilderness have been
found to possess sound knowledge
about their ecosystem and the use
of different plant and animal species
found in the region. The ecological
and traditional knowledge of
Bhotiyas of high altitude Central
Himalaya have been found to be
halistic, intuitive, gqualitative and
practical, and 15 part of their folk
tradition that is continuing since
past unknown. The cultural influgnce
of the people on use and
conservation of resources is quite
significant, indigenous culture and
traditions have helped evolve
adaptive strategies to make effective
use of natural resources.

Ohjectives

1. Documentation of indigenous
practices relating to natural
EsOUrCE management

2, Scientific analysis of various
indigenous practices and

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

Results ond Achievemernts

1. Wool and woolen products form
an integral part of high altitude
society, and various indigenous
practices associated with the
woolen products have been
documented. The traditional
technigues of wool shearing,
cleaning, spinning, processing

AN

and dyeing have been

documented (Fig. 28).

Fig. 28. Indigenous method of wool
processing and dyeing

2. The traditional knowledge of
wool dyeing using natural
vegetation as colouring agent
was quite common in the high
altitude Bhotiva community. But,
the readily availability and
regular supply of synthetic dyes
in the markets of Munsyari had

introduced the use of synthetic
dyes. It was found that due to
the economic reasons, synthetic
dyes had taken the market of
wonl dyeing, and had almost
replaced the use of natural dyes
in the Munsyari region of
Pithoragarh district.

3. The study has documented the
indigenous methods of making
colourful dyes for celouring of
their traditionally processed wool
(Fig. 29), which involves the use
of various plants parts of
different species ranging from
herbs to large trees to make the
base colours.

Background

The Himalayan agriculture is
mostly characterized as
predominance of rainfed conditions,
subsistence ecanomy,.  and
dependence on natural resources for
viability, In these circumstances,

Fig. 29. Traditional method of making woolen garments
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varied topography, and climate
various logal methods and technigues
nave been evalved in the agricultural
practices to mest the arsa specific or
season  specific need. These
indigenous practices have been
continuing in the Ffields through
scheol of traditions. Documentation
of these practices is important to
save Intgllectual Property Right of
the mountain farmers, and for most
of the practices scientific rationalss
have not been explored and
explained,

Objective

1. Documentation of warious
traditional agricultural practices.

2. Scientific analysis of various
agricultural practices and crops.

3. Documentation of warious
landraces of traditional crops and
their role.

Results and Achievemerts

1. This activity has been just
initiated, and docementation
and survey works are in progress
in the Central Himalayan region.

D

2. In the rainfed conditions of
Kumaun region, famers prackice
a fallow system to increase
fertility of soil. In thiz system a
cropfield yields three crops in
two years. After harvesting crops
of rainy season, cropfield remains
fallow during winter seasen and
subseguently crops of next rainy
season are being cultivated.
Various attributes of this fallow
system are under observation
{Fig. 30).

BUECR A A ST,

Impact of Hill Stope Instabili-
ties along Road Network

Background

The constraints of difficult
terrgin, physiographic features,
climatic variability and natural
calamities in the form of landslides,
earthguakes, cloud bursts, etc., pose
threats to the road network of the
Himalayan region. The severity could
be judged from the fact that: (i)
Annuzlly Rs, 350 million are lost due

Fig. 30. Traditipnal use of solar energy for vegetable drying

to failure of tramsport and
communication network. (3] More
than 50 per cent of landslides are. due
to road construction alome, (i) The
incidence of landslide increases by 25
to 345 times due to road
construction activity., (iv) Each
kilometre of road reguires
displacement of 40 to 80 thousand
cubic metre of debris.

Objectives

1. To record the incidences of Rill
slope instabilities aleng road
segments,

2, To identify the causative factors
of these instabilities znd
document the remedial measures
adopted from time to time, and

3, To suggest suitable remedial
measures.

Results and Achieverments

1. In Xumaun region comprising of
districts Almora, Pithoragarh and
Mainital districks of Uttar
Pradesh, extensive survey alodg
the road network has been
carried gut; The region, accounts
almost for all type of
physiographic, geologic, climatic
and ecologic variations found in
the region. Road segments of 2
kilometres length were identifiad
in various altitude zone zlong
the roads network of the region
for various kinds of alignment,
viz, ridge, valley and along the
siope. To study the incidences of
hill slops instabilities, their
causative factors, ete,, feld
surveys were conducted.

2. Table 9 provides @ summary of
important findings of the feld
survey regarding the average
number of unstable sites, mon-
Functional culverts, subsidence
sites, stc. The information has
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hepn categorised according to ridge alignment has advantages hill stope instabilities peint of
glignment of the road segment, over other alignments and this view, ridge alignment is
It s, generally believed that ean hie seen that at least from preferable.

Table 9. Hill slope instabilities along road netwark of Kumaun region

e ot __
' | vt e e

n Average numheruhuad !.{da :uﬂ:frlg ,a' subﬂhenl:e sites, per km
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4. MISCELLANEOQUS ITEMS

£.1. Addition to the Library

With an addition of 852 Dooks
during the Rnancial year 1599-2000,
the total number of books available
in the Librasy, is 9820, A total of 139
periodicals (Foreign/Indian} are
being receiwed in the library
including some periodicals subscribed
by the ENVIS Centre on Himalayan
Ecology at the Institute. Library
databases have been updated by
using the Hetwork Version of the
Software PALMS (Prasad Automated
Library Management Systems) and
Computerized Current Awareness
Services (CAS) Selective
Dissemination of Information (SOI)
Services are being provided. Library
has also started Abstracting Services
by using the Abstract Module of the
PALMS, Thirteenth and Fourteenth
volumes of Published Research
Papers, Popular Articles, and Books
have been compiled and Bibliography
(1980-09) has been updated. New
Arrivals and Articles Alert Services are
being provided reqularly. Library is
also receiving some hooks frem some
national and  international
grganizatiens as complimentary/
grafis or exchange.

4.2 Membership of Professional
Societies/Committees

Member, Central Himalayan
Enviranmeant Associztion (S.K. Nandi
& S.C. Joshi)

Member, Commonwealth Forestry
Association, UK. (R.K. Maikhuri &
G.C.5. Megi)

Member, Ecological Society of
America, USA (S.C. Raf & 5. Sharma)

Member, Environmental Protection
Society, Darjesling (Uma Shankar)

A

Member, Himalayan Phytochemical
dssaciztion, H.P. {H.K. Badola)

Member, International Association of
Landscape Ecology (5. Sharma)

Member, Warld Cultural Coumcil,
Mexico (5. Sharma)

Member, International Association of
Plant  Tissue Culture and
Biotechnolegy (L.M.S. Palni & Anil
Kumar)

Life Member, Natiomal Institute of
Ecology, New Delhi (P.P. Dhyani &
A.P. Krishna)

Life Member, Indian Anthropological
hssociation (P.K. Samal & M.A.
Farooguee)

Life Member, Indian Fern Society
(5.5. Samant)

Life Membes, Indian Associztion of
Soil & Water Conservationists (Uma
Shankar)

Life Member, Indian Institute of
Public Administration, New Delhi (UL
Dhar)

Life Member, Indian Science Congress
Association (Anita Pandey, P.K.
Samal & 5.C. Joshi)

Life Member, Indian Society of
Ecological Economics, N, Delhi. (D.K.
Agrawal & AP, Krishna)

Life Member, Indian Society for
Human Ecology (P.K. Samal & N.A,
Farooquee)

Member, International Seciety of
Plant Morphologists, Delhi (H.K.
Badola)

Life Membar, Indian Society of Seed

Technology, New Delhi [R.S. Rawal)

Life Member, Indian Academy of
Social sciences {D.5. Rawat)

Life Member, Sikkim Science Society
(Anita Pandey & 5. Sharma)

Life Member, Society for Biological
Chemists-India (5.K. Mandi & Anil
Kumar]

Life  Member, Scciety of
Ethnobotanists [S.5. Samant)

Life Member, U.F. Association for the
Science & Technology Advancement
(5.K. Nandi)

Member, The Medplan Conservation
Society, Bangalore (H.K. Badola &
Uma Shankar)

&3 N'I'ﬂl'deﬂl'IﬂW

Vishist Waigyanik Puroskors for the
year 1996-97 and 1997-08 awarded
by the Ministry of Emvironment &
Farests, Govt, of India (in 1999-
2000% and presented by the Hon'ble
Prime Minister, Shri Atal Behari
Vajpayee for outstanding research
cantribution (S5.K. Nandi; R.K.
Maikhuri & R.C. Sundriyal).

INSA Young Scientist Medal 1999,
Indian National Science Academy,
Mew Dethi (Uma Shankar)

Elected Fellow, The National Academy
of Sciences, India (Eklabya Sharma)

Indian Council of Forestry Research
& Education Cash Award (1996-97)
for excellent research contribution in
the area af Forest Conssrvation
(L.M.5. Palni, 5.K. Nandi, Anita
Pandey, H.C. Rikhari, 5. Sharma &
M. Nadeem)

4.3.1 Referees to Journals

Mominated as Associate Editor
“Tropical Ecology™ a Journal of
International Society of Tropical
ecology w.ef, 1999 (U. Dhar)
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regeneration of a mature
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18: ©04-689.
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{1999} Development and the
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Jain, A., 5.C. Rai, J. Pal, & E.
Sharma {1992) Hydrology and
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lake in Sikkim Himalaya.
Hydrobiologia, 416: 13-22

Kumar, K & G.5. Satyal (1999) Cost
analysiz of losses caused by the
Malpa landslide in Kumaun
Himalaya; & basic framework for
risk assessment, Current Sciemce,
77 (8) + 1023 -1028,

Kumar, A., A, Sood, Palni, LM.S. &
Gupta, A.K, (1998}, In vitro
propagation of Gledislus Aybridus
Hort: Synergistic effect of heat
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morphogenesis. Plant Call, Tissue
and Organ Culfure, 57: 105-112.

Kuniyal, 3.C. & AF. Jain (1998},
Public invalvement in
environmental assesement of
solid waste management in UP
Himalayan Tourists treks, India,
Environmental &  Waste
Mamggement, 2 (4): 279-201.LK

Maikhuri, R.K., K.5. Rao, K.G.
Saxena & R.L. Semwal (1999),
Traditional crops in the Central
Himalaya. Plant Genetic
Resources Newsletter (TFGR).
120: 1-7.

Maikhuri, R.K., K.5. Rao, ¥.G.
Saxena & R.L. Semwal (1999).
Traditionz| crops-diversity based
nutrition and the prospects for
sustainable reral development in
the Central Himalaya. Himalayan
Paryovarar, 6 36-42.

Maikhuri, R.K., R.L. Semwal, K.5.
Rao, ¥, Singh & K.G. Saxena
[2000). Growth and ecological
impacks of traditional
agroforestry tree species in
Central Himalaya, India.
Agroforestry Systesms 48: 257-
272,

Nadeem M., L.M.5. Palni, AN,
Furchit, H. Pandey, & 5.K. Nandi
(2000} Propagation and
conservation of Padophyllum
hexandrum Royle: an important
medicinal herb. Biclogical
Conservation, 92:121-12%

Pandey A.. A. Durgapal , M. Joshi
and L.M.5. Palni (19%0)
Influence of Pseudemonas
carrugata imoculation on root
colonization and growth
promotion of two important hill
crops. Microbiological Research,
154, 259-266,

Rai, L.K., P. Prasad, and E. Sharma

{2000) Conservation threats an
some important medicinzl plants
of the Sikkim Himalaya.
Biclogical Conservation, 93{1);
27-33.

Rao, K.5., R.K. Maikhuri, & K.G.
Saxena {1999}, Participatary
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degraded forest lands: a case
study in high altitude village of
Indian Himalaya. Interngtional
Tree Crops Jowrnal. 10: 1-17.

Samal, P.K., R. Fernando and D.5.
Rawat (2000). Influences of
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development among mountain
tribes of Indian Central
Himalaya. Intermotions! Jaurmol
of Sustainoble Development &
World Ecology, T (2000): 41-49.

Samal, P.K., Y.5. Topal, & Pushpa
Pant {1999). Socio-econmic and
Demographic Behaviowr of Van
Rgzjis: A Primitive and Momadic
Tribe in Centrzl Himalayan region
of India, Man In Indio, 79 {384):
241-252,

Saran, 5., 5. Sharma & P.5. Roy
(2000) Extraction and refinement
of  landuses landcover
information from sattelite digital
data using Fast Fourier
Transformation in spatial
frequency domain. Current
Science, 78 (1) : 87-94.

Sharma, 5., H.C. Rikhari & L.M.5,
Palni (1999} Censervation of
natural resources through
religion @ a case study from
Central Himalaya. Society ard
Natural Resources, 12 1 599-612.

Siril, E.A. and P.P. Dhyanf [1390)
Analysis of genetic stability of
in-vitro raised Sopium sebiferum
plants using fsozyme axpression,
Physiol. Mol Bio, Plants, 5 : 73
Th.




Sundriyal, M., R.C. Sundriyal, E.
Sharma & AN. Purohit [189%).
Wild edibles and other useful
plants from the Sikkim Himalaya,
India. Decologic Montana &: 1-
14,

(IT) Chapters in books/
Proceedings

Agrawal D.K. & H.C. Rikhari (1959]).
Bicengineering Techniguas for
Slope Stabilisation and their
Performance Evaluation - The
State of Art. In : Fingl Report of
the Tatk Force of Department of
Science gnd Techmology on
Geotechnical Investigations af
Landslides.

Joshi, 5.C. & L.M.5. Palni (199%).
Combined effects of low
temperature and dew Farmation
an C0, assimilation and relative
water content of two evergreen
plants. Proceedings of Netional
Symposium on Plont Physialogy
ang Bigchemistry in Relation to
Agriculture omd Enviranment, pp
12

Joshi, 5.C. (1999). Influence of
growth régulators and phenols
on the [AA-catabolic enzymes of
normal and gall tissues of
Cimnamamum tamala Fr. Mees in
culture. Proceedings of National
Symposfum on Role of Plant
Tisswe Culture in Biodiversity
Conservation and Economic
Development, pp T2.

Joshi, V., A. Naithani & G.C.5. Megi
{1998}, Study of landslides
caused by  natural and
anthropogenic reasons  in
Garhwal Himalaya. Proceedings of
Nationol Conference on Disoster
and Technology. Manipal Institute
of Technology, Manipal, pp. 48-
54,
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Kimothi, M.M., J.K. Garg, V. Joshi

& A. Naithani (1309). Chamoli
earthguake and its Tmpact
gssessrtent using IRS 10/10 data.
Space Applications Centre,
Ahmedabad, SAC/RESAFLPG-EDS
05,1959, 22 p.

Kimothi, M.M., J.K. Garg, V. Joshi,

R.L. Semwal, R. Pahari & N.
Juyal (1999). Slope activation
and its impact on the
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Applications Centre, Ahmedabad.
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Conference on Water Quality
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27,

Kumar, K. & 6.5, Satyal (2000
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Cover Status Assessment Using
Remote Sensing (R3) and
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Management Ffor Mountain
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P P Dabral), International Book
Mstnbutors, Dehradun. pp. 195-
211,
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Programme on Landslide Hazard
& Risk Assessment and Damage
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Krishna, A.P. (1399), Snow cover and

glacier ogsessntents in parts of the
Sikkim Himaleya by remote
sensing and GIS, In: Proc.
NSSW'99 National Snow Science
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Maikhuri, R.K., 5. Mautiyal, 1.

Rana, 5. Tiwari, K.5. Rae & K.G.
Saxena (2000). Garhwal
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Maikhuri, R.K., 5. Nautiyal, U.

Rana, 5. Tiwari, K.5. Rao & K.G.
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Maikhuri, R.K., 5. Nautiyal, U,

Rana, 5. Tiwari, K.5. Ras & K.G.
Jaxena  (2000). Garhwal
Himalaya: Nanda Devi Biosphers
Buffer Zone - Reserve-people
conflicts. In: P.S. Ramakrishnan,
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Agarwal (ed.) NART Facets of
Indian Womenhood, ITT ; §7-93.
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{I11) Authored/Edited Books
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Joshi, H.C., 5.C. Arya & 5.5. Samant
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develapment. Current Science,
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Himalayan cropfields for soil and
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Pangavaran 11(2): 15-17.
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Oli, B.P., B.M. Joshi & 5.5. Samant
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mammalian fauna of Nanda Devi,
Manas, Dibru-Saikhowa, and
Dehang Debamg Biosphere
Reserves, . Himolayon Biosphere
Reserves (Bionnual Bulleting, 1
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Pant, Rekha & P.K. Samal {199@}.
fole of culture in sustainable
living and factors for its
disintegration. ENVIS Bulletin 7
(1):8-12.

Samant, 5.5. (1999). Diversity,
nativity and endemism of
vascular plants in 2 part of Nanda
Devi Biosphere Reserve in west
Himalaya 1. Himaloyen Biosphers
Reserves (Rionnual Bulletin), 1
[182): 1-28.

Semwal, R.L. & G.C.5. Negi {1999),
Madhya Himalaye mein dovagni:
Kingran evam niwargr (in Hindi).
Central Himalayan Environment
Asgociation Bulletin, Maini Tal,
10:11-19,

Semwal, R.L., 5. Nautiyal, K.5. Raso,
R.K. Maikhuri & B.S. Bhandari
(1999). Structure of Forests
under community conservation:
A preliminary study of Jardhar
village initiative in Garhwal
Himalaya. Enwis Bulletin.,
Himaloyan Ecology &

Developrient, 6.8, Pant Institute
of Himalaya Environment and
Developmant, 7(2): 16-27.

National Training Programme on GIS/
RS Applications for Natural Resource
Management, 1ZApril to 7th May
18994, Almora (Convener: K.5. Rao)

Sloping Agricultural Land Technology,
NGOs training-cum-warkshop held at
Midpu (Doimukh), Arunachal Pradesh,
28-30 April, 1999 (Convener : R.C.
Sundriyal)

Farmer-to-farmer training programme
on Medicinal Plant Cultivation, 24-
25th May 1999, Kneljhuni village in
Bhageswar District (Convener; K.5.

A
Rag)

Organizational Effectiveness through
Personal Transformation. 28-29th May
1999, GBPIHED, Almora. (Convener:
L.M.S. Palni)

Mational Symposium on the Role of
Plant Tisue Culture in Biodiversity
Conservation and  Economic
Development, GBPTHED, Almora, 7-9
Jurne, 1998 (Convener: L.M.S. Palni)

PRA training organized wnder
PARDYP, Kausani, August 1 - 2, 1009
(Convener: B, P Kothyari)

Training workshop on Jaiv Vividhata
Sanrakshan Mein Janata i Bhagidari,
GBPIHED, at Jageswar on 18th
November 1999 (Convener: U, Dhar)

Froject formulation workshop of
TSBF-SARMET programme at GEPIHED,
Almora 10-11th December, 1999
(Convener: K.5. Rao)

National Workshop on Arunachal
Fradesh [Emdronmental flanning and
Sustainable Development -

Dpportunities and Challenges) was
organised in collaboration with
Department of Planning, Government
of Arunachal Pradesh and Wadia
Institute of Himalayan Geology,
Itamagar 16-19 December, 1999
(Convener : L.M.S. Palni)

Planming Workshop on PARDYP -
Phase -II, Kathmandu (Mepal), May
2 - 6, 1999 (E. P. Kothyari, 5. K.
Bhuchar and Y. 5. Topal).

Inception workshop an
“Methodologies for assessing
sustainable agricultural systems in
the Hindu-Kush Himalayan region: An
ecoregional framework” at ICIMOD,

Kathmandu, Mepal 28-20th June
1959 (K.5. Rao and Subrat Sharma)

IEEE 1999 Geoscience and Remote
Sensing Symposium {June 28 to July
2, 1999} and made interactive
presentation entitled Gealogical
Assassment of a Himalayan Watershed
using Remate Sensing (RS) and
Geographical Information System
(GIS) at Hamburg, Germany {A.P.
Krishna)

Orientation workshop on CAPARTs
New Paolicy Guidelines and Project
Planning for Technologies Relevant to
Morth Eastern Region, Hotel Imphal,
8 July, 1599 (R.C. Sundriyal)

Wational Seminar on the Research and
Development fn Aromatic Plants:
Current Trends in Biology, uses,
production and marketing of essential
oils, CIMAP Lucknow, 30-31 July
1999 (Anil Kumar)

First consultation-cum-orientation
workshop on National Agricultural
Technology Preject on Plant
Bindiversity at NBPGR HO, New Delki,
24-25th August 1999 (K.5. Rao)

Regional training on Landslide hazard
management and control in the
Hindu-Kush Himalayan region
erganised by ICIMOD, Kathmandu,
Nepal from 12 September-2 October
1899 (V. Joshi).

Workshop on “Envirenment and
Science” organised by Kumaun
University at Almora Campus from
September 27-30, 1990 (D.5. Rawat),

International Training-cum-Warkshop
on (0, Enrichment Research and
Technology jointly organized by IARI
and NPL at Indian Agricultural
Research Institute, Mew Delhi, 20
September-1 October 1990 (s.C.
Joshi).




A

63

Mational Workshop on Rehabilitation
problem of Ukhimath Landslides
Affected Villages organized by
Geology Department, HNB Garhwal
University, Srinagar (Garhwal) from
£7-28 September, 1999 (R.K.
Maikhuri),

International Conference on
Engineering geology, hydrology and
natural disaster with emphasis on
Asia organized by Tribhuvan
Uriversity, Kathmandu, Mepal 28-30
September 1908 (W, Joshi).

Country Presentation: Natural
calamity or dizaster of 1998-09 in
U.P. Himalayz, India In ICIMOD,
Kathmandu, Nepal 1 October 1999 (V.
Joshi).

Kational Seminar on Human Rights
organized by Department of Political
Sciences, HNB Garhwal Uniwersity,
Srinagar (Garhwal) from 3-5 Octobar,
1999 (R.K. Maikhuri).

Mational Workshop on Atmospheric
Chemistry (NWAL-90 at Indizn
Institute of Tropical Meteorology,
Pune), 12-14 October, 1999 (1.C.
Kuniyal).

Chaired a session in CIDA-SICI
Fartnership Project Dissemination
Workshop on Urban Development ard
Environmental fmpact, convened by
University of Delhi and Manitoba,
Canada at Manali. 14 October, 1999,
{H.K. Badola}.

Geclogical Hozards ord Emvronmental
froaning Programme (October 18 to
25, 1999} of Groupement pour le
Developpment de la Teledetection
Aerospatiale at Toulouse, France (AP,
Krishna)

Werkshop on Chamali earthguake and
ite impact organised by Wadia
Imstitute of Himalayan Geology,

Dehra Dun, 22-23 October 1999 (V.
Joshi).

Natienal Symposium on Aquatic
Biodiversity and Emerging Trends in
Freshwater Biology organized by
Department of Zoology, HNB Garhwal
University, Srinagar (Garhwal] from
22-24 QOctober, 199% (R.K.
Maikhuri).

International Conference on Tropical
Aguatic Ecosystems: Health,
Conservation and Manzgement. 25-30
Dctober 1999, Mainital (G.C.5. Neai).

Workshop on Integrated watershed
development in Ramaganga-Binau
watershed, Almora District, Regional
Space Application Center, UP,
Lucknow and District Administration,
Almara, 238th October 1999 (K.5. Rao
and Subrat Sharma)

South Asian Conference on Education
: Issues and Challenges, held at Dethi
from WNovember 14 to 18, 1993,
Organised by Department of
Education, University of Delhi (Mehal
A. Farooquee)

Warkshop on  Delineation aof
Development Agenda & KNGO
Metworking, orgamized by COPs-
Indian Development Center, Mew
Dethi and Sikkim Development
Foundation, Gangtok and supported
by National Foundation for India
(NFI}, Wew Delhi during 16-17*
November 1999 at Martham Village
Resort, East Sikkim (S.C. Rai)

Workshop on Technology Intervention
in Mountain Ecosystem (TIME},
arganized by State Coundil of Science

& Technelogy for Sikkim in
collaboration with Himatayan
Envirenmental Studies A

Conservation Drganization (HESCOY,
Dehradun, U.P. and Regional Research
Laborztory, Bhubaneswar, Orissa on

20" Movember 1990 at Gangtok,
Sikkim {S5.C. Rai & K.K. Singh)

Kational Seminar on Himalayan
Horticulture: HORTI-VISION 2020,
Shimia, 2-4, December 1999 (J.C.

Kuniyal}.

Brain storming session  on
Improvement of tea through
biotechnelogical tools, Department
of Biotechnology, New Delhi, 2
December 1999 (L.M.5. Falni & 5.K.
Nandi}

T5BF-5arnet project formulation
Warkshop on Management of
barobiodiversity fer Sustainable
Agriculture Development at INL
organized by SE5, JNU, New Delhi on
6-7 January, 2000 (R.K. Maikhuri).
Workshop on Role of NGOs as Partners
of Financial Institutions in Sikkim,
arganized by SIDICO/SABCCO/SF/
YHAS, Sikkim en 7% January 2000 at
Gangtok, Sikkim (E. Sharma & S5.C.
Rai)

Regional Gender Training Course:
Sustainable Gemder in  HKH,
Kathmandu (MNepal), Jan 17 - 30,
2000 (Pushpa Pant).

Workshop on Medicieal Plants under
Vamaspati Van Society, Himachal
Pradesh, Bachat Bhawan, Kullu. 21-
&2 January, 2000 (H.K. Badola}.

Conference on Aerosol Behaviour in
Confined Environments (IASTA-2000),
Organised by Indian Aerosol Science
and Technology Association (TASTA),
Environmental Assessment Division,
Bhabha Atomic Research Centra,
Mumbai-400 035, Indiz, 2-3
February, 2000 (1.C. Kuniyal).

Training programme on Biodiversity
Conservation organized by Forest
Fesearch Institute (FRI), (Indian
Council of Forestry Research and
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Education (ICFRE), Dehra Dun fram 7-
11 February, 2000 (R.K. Maikhuri &
H.K. Badola ).

Workshop as Resource Persan an
Sloping Agriculture Land Technology
for NGODs of Mortheastern states,
organized by GBPIHED, Mortheast
Unit, Arunachal Sewa Sangh and
CAPART, during 27-29% February 2000
at Itamagar, Arunachal Pradesh (5.C.
Rai, G. Sharma and J. Dhakal)

Regional meet on role of voluntary
action Social in Development,
Mational Institute of Fublic
Cooperation & Child Development,
March 14-16, 2000, Lucknow [PK.
Samal)

Tenth User Interaction workshop at
MWRSA Hyderabad, March 15-16, 2000
(K.5. Rao)

PARDYP Coordinators meeting,
Kathmandu (Mepal), March 22 - 24,
2000 (B. P. Kothyari).

Water & Erosion Studies: Basic
Analysis Training, Kathmandu
{Hepal), March 22 - 28, 2000 (B. K.
Ramprasad, B. K. Joshi and P, K.
Verma)

4.5.2 Meetings

Invited speaker in 2°° meeting of the
Task Faorce of Department of Science
and Technology, New Delhi on 21-22
May, 1998 on Geotechnical
Investigations of Landslides (D.K.

Agrawal)

Meeting organized by Govi. of Sikkim
on B June 199% on UMDP Proposal
to introduce Biodiversity Strategy
and Action Plan, Eco-Tourism Policy
Framework, GEF Small Grants
Programme, Human Development,
Capacity - 21 and Micro-Hydel

Develolpment in Sikkim state (AP
Krishna)

Project formulation meeting on Bio-
Geo Data base and Ecological
Modelling for Himalaya, at
Department of Science and
Technology, Mew Delhi 21-22 June,
1999 (K.S. Rao & R.K. Maikhari)

1999 Dpen Mesting of the Human
Dimensions of Global Environmental
Change Research Community at
Shonan Village, Japan and presented
a posterforal presentation. 24-2G6th
June 1939 {K.5. Rao, R.K. Maikhuri
& S.C. Rai)

Final review meeting of cooperating
agencies of MacArthur Project and
presented Final Techmizal Report at
French Imstitute, Pondicherry, 8-10
July 1929 (K.5. Raa)

ICFRE-FREEP mesting on Followup on
National Forest Research Flan as
nodal officer at ICFRE Dehra Dun,
27th July 1999 (K.5. Rao)

Zonal Technical coordinators
committes meeting of NATP on Plant
Biodiversity at MBPGR Regional
Station Bhowali 19th Auwgust 1999
(K.5. Ran)

Meeting on a collaborative workshop
on Biodiversity of Arunachal Fradesh,
organised by Planning Department,
Government of Arunachal Pradesh,
September 7, 1999 (R.C. Sundriyal)

Invited spezker in 3rd  meeting of
the Task Force of Department of
Science and Technology, Mew Dethi
on 20-21 September, 1999 an
Geotechmical Investigations of
Landslides (D.K. Agrawal)

Brain storming session on Research
and Development 5trategies for
Orchid at Mational Research centre for

Orchids, Pakyong, Sikkim, during 14"
October 1999 (5.C. Rai and K.K.
Singh)

1% meeting of High Level Committee
of Ministry of Agriculture,
Government of Indiz on Assessmant
of Magnitude of Past Floods and
Lamdslides in Upper Alaknanda Valley
on 18 Movember, 1999 (D.K.
Agrawal)

3 meeting of Steering Committee for
Integrated Development of Himalaya,
Planning Commission, New Delhi on
18 November, 1999 (LK. Agrawal)

Expert Committee meeting on
Scientific and Technical Terminology,
arganised by the connection for
scientific and technical termology,
Wew Delhi on Mowvember 24-27, 1909
{D.5. Rawat).

Meeting on GIS Model for Watershed
Management to select Pilot
Watershed under Technology
Extension Programme, Deptt, OF Land
Resources (Ministry of Rural
Development, GOI) organized by
Deptt. OF Forest, Environment and
Wildlife, Govt. of Sikkim on 25
Movember 1999 {A.P. Krishna)

2nd  meeting of High Level
Committee of Ministry of Agricuiture,
Government of India on Assessment
of Magnitude of Past Floods and
Landslides in Upper Alaknanda Valley
an 12 January, 2000 (D.K. Agrawal) -

General body meeting of Himolayen
Phytochertical Association (WIMEA),
Baggi-Mandi, H.P. 24 January, 2000,
{H.K. Badela).

Action plan meeting of Nanda Devi
Biosphere Reserve organized by the
Wanda Devi Biosphere Reserve
Directorate, Gopeshwar, Chamoli on
15 February 2000 (R.K. Maikhuri}.
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Mational Consultative Meeting on
Commurity Management of Matural
Resources organized by I[UCH,
Sustainable Use Specialist Group for
South Asia, at Indian National Trust
for Art znd Culture Heritage
{INTACH), Mew Delhi on 26 February
E000 (R.K. Maikhuri).

Meeting of Regional Members of TUCN
for South and Socuth East Asia
(Regional Conservation Forum-2000)
on Securing Our Future in Asia: The

AD

MNew Century, organized by Ministry
of Environment and Farest,
Government of India, at New Delhi
an 22-25" March 2000 (5.C. Rai).

4.5.3. Delivered Lectures as
Resource Person

Training to Sikkim Govt. Officials on
Flanning and Monagement of
Watershed for Integrated Development
[August 17, 1995) organized by Gowt.
of Sikkim & Deptt. of Personnel and

Training, Govt, of India and deliverad
lectures (AP, Krishna & E. Sharma)

Lecture on EIA to forest officials at
Forestry & Forest Panchayat Training
Institute, Haldwani on February 04,
2000 (P.K. Samal)

Lecture on Simple Technologies to
forest officials at Forestry & Forest
Fanchayat Training Institute,
Haldwani on February 0&, 2000 (D.5.
Rawat)
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M/S AK. KASHYAP & CO, CHABTERED ACCOUNTANTS,
3771, RAJPUR ROAD, DEHRA DUN-248 001
PHONE: (OFF) 852346, 655634, ERES.} 672966, 672836
FAY : (0135) 655634
THE DIRECTOR
G.B. PANT INSTITUTE OF HIMALAYAN
ENVIRONMENT & DEVELOPMENT
KATARMAL - KOSI, ALMORA - 263 643

Dear %ir,

We hive audited the Balanca Sheet of G.B, PANT INSTITUTE OF HIMALAYAN ENVIROMMENT & DEVELOPMEMT. ALMORA, AS
OM 31-03-2000, which are in agreement with the books of accounts, mairtained by the Institute:

We have obtained all the information & explanations which to the best of ur knowledge and belief wers fiecessary for the
purpase of audit. In'cur opinion, proper books of accounts, ac required by the law hiave been kept by the Head OFice and the
Units of the above name Institute, so far a5 appears from our examination of the books. Proper neturns adequate for the purpose
of audit have been received Fram Units not visitad by us, subject to the Nobes on Accounts and comments given below:-

In our opinion, #nd to the best of our informatian and according to the explanztions given to us and wbject to the notes
forming part of accounts the sald accounts give true and fair view-

#)  In case of Balancs Sheet of the State of Affairs of the above named Tnstitute 25 an 31-03-2000 and
i) In the case of Income & Expenditure Accaunts of the TNCOME af ks accounting wear ending 31-03-2000,

FOR A.K. KASHYAP & C0.,
CHARTERED ACCOUNTANTS,

-sd-  (seal)
(ASHOK KASHYAP)
F.C.A. PARTNER
DATED: 2157 JULY, 2000

NOTES FORMING PART OF THE REPORT ON THE STATEMENT OF ACCOUMTS FOR THE YEAR ENDING CN 3157 MARCH, 2000 IN RESPECT
OF G.B, PANT INSTITUTE OF HIMALAYAN ENWIRONMENT AND DEVELOPMENT, KATARMAL-KOSI, ALMORA-263643

Eooks of Accounts have been maintained on Cash basis, subject to Para & below,

2. Depreciation has aot been provided an the Fixed Assets, the same has been valsed at cost.

3. Al purchases of consumables, laboratory expenses, chamicals, glassware and statfonery, have heen treated as revenue exgen-
diture.

4. Interest on Fixed Deposits has besn provided on accrual basis,

stock/Asset reqisters have been maintained by the Institute for movemerts of assets, stares, vehicles, which Bave hess

physicaily verified at regular fntervals.

6. Provident Fund liabilities and investments of the institute have besn fncomporated in the statement of seoaunts.

7. Fixed Assets encept vehicles and Flectric Sub-ctation have no insurance cover to provide security against any loss, consider-
ing the accumulated value of assets appropriste fnsurance cover should be chisined,

- Outstanding entries pending adjustments in the Bank Reconcilistion statement needs 1o be adjusted.

9. Depostts of Rs. 18,15.63,464/= for Construction, with CCU {MOE & F}, New Defhi, needs to be adjusted for the work which

has already been completed,

FOR AK. KASHYAP & CO,

CHARTERED ACCOUNTANTS,
-ad- {seal)

[ASHOK KASHYAP)

F.C.A. FARTMER

DATED: 271% JULY, 2000
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MIE AR RASHY AP & OO, CHARTERED ACCOLNTANTS
371 AAJPUR ROAD, DEHAA DUM-248001
| PHONE : (OFF.) 652346, 655534, (RES.) 672966, 672836 FAX - (0135) 655634

GERPAN EVELOPMENT
AMCUNT
| Geneeal Fund ; .
Lest Balanoe - 321600749
| Adilicn guring tha year 117EI02.00 4351909.49
Endewment Fynd :
Lost Balarice: 3 421438518 !
Intesest Eamed : 5 512567.00 472658216 |
" Last Balance SBOSESAE. 84 -
[ Adritian dusing the yéas 10608405 0 100TOB3A1.84
Last Baance: 184563484.00 ——
Aitiian durirg e Tear; 17000000.00 181563464.00
Lest Batanca = TTATITAD
" Addilien during The Year 2EE0TIE.OT
BEE43A.40 i
“Less: Final Selllement Transtar durng the year = 13148200 SBOABST.AD
Praizct Fuads : 1 .
MOE & F : RESEARCH & DEV AOTHER EXPENSES ) 1082406 S0 ]
COMNSTAUCTION WORE 4358300 - |
IERP Activity = 0.68 |
— EWVIE Aglvily 4031500
Wi (GBE) Project (506500
UNDF (HAIGAD) Prafes | [2B035.00)
UNESCO [EXPERT FE ] _ 6330000
PTCA NATICHAL SYMPOSILM B} T01545.00 |
HATIONAL WORREHOP [M.E) {57637 .00)
| NEC: Shillong Furd = [G5a1.001
HOE & F [U5] Prejea 116073.00 |
MEOE & F (585 Praject __ 7874500 | =
WIOE & F (RS} Prajset z 8014500 |
_MOE EF (REM] Praject B BE071.00
MOE & F (NOMO) Prejeat = 154041.00) | 1
MOE & F (KSR Project _15a06E6.00 =
MOE & F (KBR] Praject _ EETEE.00 ==
MEDICINAL PLANT WORKSHOF 120193.00
LAND USE Praject 0.0 =
FAD BI0 DIVERSITY Prajest B700.00
DST [#K) Project _ Z8Edtnm
DT (RSRI Project = 10300
| DST (SKH) Project (55067, 00] —_—
DST (HGH) Progect = 14E31E.
DET {GCEN) Project - TETET.00 )
|_DST (Coniract Programmal 20000000
DOE-DBT (N EjPmoect 16600000 |
| DOS-0BT Project | G267.00 — 1
CEIF [HCRGTSN) Projact Z7E100
GEIR [AGE) Praject 4500 = _ =]
| CEIR ISCH] | (6354.00)
BIGTECH { ¥ Il) Projeet 150000.00
HISTEGH | ¥ 1) Projact 39517700
BIQTEGH { ) Preject S709EZ.00 _
| Balance Carried Forward ) 3E41809.76 0519162488
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bl
S wb@m% —
|_Ealance Brought Forward | 3641B09.76 _ 300191624.88
| BIOTECH [ 1V ] Project I 4255800
BIGTECH ( 11l | Praject S5167.00
BIGTECH (1} Praject ~EAROD -
_ALAXNANDA VALLEY Praject I 138080.00 !
AGRI BIO DIVERSITY Praject @esion |
ISROIAPK) Project 16435 00 n
IEG Projant 4RO
| ICAATRSH) Projel —A30ia.00 |
ICAH (ES) Project [22435.00] | |
TEEF Project 121671.00 » |
| MACARTHEAR UNESCO Prapecl .86 |
| ICIMGD RER. Project  43151,05 i
ICIRAOD [SALT] Project 46304421
ICIMOD [PREMAF) Froject AEADG.00
ICINGD (PARDYP) Froject 31782100
mlmmnﬁ Praject (13452.00) x
" ICIKAOD (GBI Project 14645600 -
ICIMEE (LAND SLIDE) Project SEET00 |
ICIMCD {DSR) Project 5E666.00
INDO CANADIAN Summar Pragramme E4B1.00 N
ECO TOURIEM [IDRCIPojec IETED.00 525100668
Aedvance .5 Hag % 1850.040 |
Advancs H.C. Aekhar 06,60
| Secwily Payahie 450.00
[ Salary Fayabie T 548670 |
| Misdical Caaim Payable 230,60
E M.D. Payabis BETTRAT
| GSLI Payahle EE0E.00
Cautian Manay 5025000 12774667
TOTAL LIABILITIES RS.. 31857037662
| AEELICATION OF FUNDS
| Fixed Assets 10870534184
Dapoaits With - - ¥
CCA for Constuclions 181556345400
T N [ ] A522300 |
Clasing Balances — 24255725.78
[ ) TOTAL ASSETS RS.. 31457037653
o AUDITOR'S REPORT =
As per our separaie report of 2ven date annazed
FOR A K KASHYAP & CO., r
CHARTERED ACCOUNTANTS OF, LM.5, PALNI |
J {Director |
= e — 8-
-ad- {sal) OR. U. DHAR
[ASHOK KASHYAP), FCA PARTHNER { D.0.GOtficer )
=
DATED : 21 st JULY, 2000  HARISH CHANDRA |
| PLACE : DEHRA DUN { Finance Oftjcar |
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MUE ACKLKASHYAP & OO, CHARTERED ACCDUNTANTS
371 RAJFUR ADAD, DEHAA DLN-245001
PHOME : (OFF.) 852345, 655624, (RES ) 672086, 672036
FAX © {0135) 655634
MOE & F: BESEARCH & DEV. .'UI'HEFI EXPENSES AF0I000.00
CONSTRUCTION WORK 1 TOION0,00
__IEAP Actrity AU0000.00
ENVIS Activity 439674.00
PTCA HATIGHAL SYMPOSILIM 353610.00
| NDER Waorkahop 133119.00
NATIONAL WOAKSHOR (N.E.) 150000.00
WOE & F (UE) Praject 12000000 |
WOE & F (S55) Projact 18500000 =
MOE & F (REA) Project T07000.00 i
MOE & F (REM) Progact Z16000.00 !
NAOE & F (MDWD) Praject — 22E000.00 | |
MOE & F (KSR] Project 17000000 | |
WiOE & F (KBR) Prajscl TTEODOLO0 |
MEDICIMNAL PLANT WORKSHOP 117000.00
INEA WORKEHOP 10000000 |
DST (HOR) Project 20000000 -
DET (GCEN) Project B 250000.00
CST (Contract Frogramme) 20000000
_DOS-OBT (N EProject T 166000.00
CSIA SCA) 12455500
CEIA (R 115200.00
_ﬁﬂ'ﬁqrdsﬁlm&ﬂ"' = GT734.00
BIOTECH [ W 1] Prajack 15000800
BROTEGH ( V Iy Progact 1026000.00 =]
BROTECH [V | Project BAEES0.00
BIOTECH [ IV ] Pregact EA0000.00 .
BEQTECH ¢ Il ) Project T15000.00
ALARNANDA VALLEY Progect 46000000
__1SRO{APK) Proct £44000.00
1 (FER) Praject 72000.00
FProject 20600000
WbﬁTHﬁuﬁ%ﬁ% ~i07dge22
ICIMCT {SALT) Praject TAZEZEO0 K
ICIMOD {PRSMHAF} Prosct ‘85800.00
| ICIMCT {PARDYF) Projeci 2314476.00
T ICIMOD [ISEMA) Praject @6353.00
ICHCD (DEF) Praject 25336.00
| (GIS Training G4BOGT.00 =
| ECO TOURISM (IDRC)Proct 481730.00 BSR4B0TE.ZR
| Less :Tid. Ta Funds For :
MOE & F : HESEARCH & DEV JOTHER EXPENSES FA0G0000.00 7
CONSTRUCTION WORK | A70O0000.00
IERP Ativity 40000000
ENVIS Activity —1 43857400
| PTCA NATIONAL SYMPOSIUM | 353510000
| NDER Warksheg 13511850 =
MATIONAL WORKSHOP (M.E.) | 150000.00 ——
MDE & F [US) Project 120000.00
MOE & F (555) Project 185000.00 B |
WOE & F (REH} Project [ ABTEO0.00 =
MOE & F [REM) Preject | 216000.00
Balance Carried Forward | 55720303.00
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| MOE & F (NDMD} Project =
| MOE & F (KSR Project TTOR0.00
[ MOE & F (KBR) Project 75000.00
WEDICINAL PLANT WORRSHOP e
INSAWORKEHDP 500
DET [HCR) Projest 000,00 |
DET [ECSN] Praject 2 - |
ST [Cantrast Programmes) gws ?MMME'
DeDS-DET [N EXPraject ] - i
| CEIA (5CR] 1mm —
b i, oo 113200.00
G5IA (M.MADEEM) sEnTar —
_BIOTECH [ V1 Project TH0000.00 )
et s 1026000.00
_ BSOTECH (V) Proect & 5 =
_BIOTECH (W ] Froject Bana0a.00 .
BIOTEGH | 1l } Project SO0 50
ALAKMANDA WALLEY Projetl s ]
[ IBRO[APH) Projact ._ﬁﬂuunﬂm
[ FCAR{KSH] Project ?znu: o0
| TSHF Project X SRa0 :
[ MACARTHER UNESCO Project 15743222
D (. ) et 74262600 = 1
|_ICIMOE [PKSINAF) Praject EEBI000 ——
ERACT JRRD P Pieject 231447500
IGIMEID [15EMA) Project e e
ICIMOD [DSR) Prajact 85 00
IS Traning Programme SR ——
ECD TOURISM {IBAC) Project TR S
BALANCE 3
interest From Banks 254435.00 |
| @iher Ingma :
Irleresi on MGA sEs000
Lizarce Fea s
LT 2535000
[ Plursary_Salke T =
inafimtional Charges S50 E—
Guest House! Hosbel Chames TEHATI0
077500 =
FRI0E.00
72300 SZAE300
32517620.00
A0ER0R2.00 i
ENVIS Activity — smoomant M
[PTCA RATIONAL EYMFOSILUM 2R D — .
NATICNAL WORRSHOP (H.E) R i
MOE & F (US) Prosacl 597 00
MOE & F o Project e !
MOE & F1ﬁ?él% E:gﬂm .
MOE & F {HKM) Projest 513438.00 ==
O & F (MDMD) Project e — 1
[ WDE & F {KSH) Project “VBase:
WTE & F {RER) Projest e - =]
INEA WOAKSHOP 1000
FAD BIO DIVERGITY Prejed 55
| DET[RE) Praeet mm'a_m
DST (HCH) Project Se8i 00 |
DST (GCSN) Protect 7RFW
DOS-0BT Projact e —
Balance Carried Forward OB B0 ——i




FARTICULARS ANH AMOUNT AMOUNT
Bakance Brought Forwamd ADTIETTTO0 | 75200
C5IR {SCR) 601344.00
CSIA (AS] Prejeat TBEE05.00
G5IA {M.NADEEM) TEA12.00
BIOTECH ( V' [) Praject B3l 00
BIOTECH | W } Proseet IBTIE1.00 S—
BIQTECH | IV ) Project T42752.00 1
BIOTECH | Il ) Prajact 56146200
"HIOTECH (1) Praject a7178.00
ALAWMNANDA VALLEY Projct == £30010.00
AGAI 510 DIVERESITY Praject 3685500
“ISAGLAPK) Project 187505.00 1
ICARKER) Praject = ZRORA 0D
ICAR[ES) Project e 251963.00
TSHF Pro = S 243355.00
| MACARTHER UNESCO Project | 140614.00 |
| ICIMOD [SALT) Projecy = [HEE |
IAMOD (PARDYF) Praject 2024E50.00 | |
ICIMOD [DSR; Froect . o i B9572.00 —
| BCIMEID [HBAE) Prejoct 17722.00
MO0 CAMADLAN Summer Programme 20160.00
|_GIS Training Pragramme 34809700 g
ECO TOURISM [IDRCIPrajest 515304.00 4822180000
TOTAL INCOME  Rs.. {4) 4933770200
| BLEXEENOITURE:
Revenue Expendilure : ,
MOE & F : AESEARCH & OEV.MOTHER EXPENSES 2 24173831.00 =]
| IERP Adiviy 3 A0FEAZ00
EMVIS Activity 4 Ag00oa0d |
PTCA MATIOMAL SYMPOSILM T 25206500
MATIONAL WORKSHOP (ME) 3 15530500
_WAGE & F {US] Frojest 5 T 32700 =
MOE & F (555) Praject & E7aE3TO0 |
VAOE & F {RSA) Praject 3 785500 =
MOE & F (RKM) Praject 10 E13430.00
MGCE & F (NOMD) Project ] 13104100 =
WOE & F (KSR} Project 12 15446440 )
WCE & F (KB Project 13 15370200 |
INSA WORKSHOP 14 100000.00 |
FAD BIG DIVERSITY Projeet 15 1254800 |
| DSTIRK) Prajec 18 310400 | ity
DET [ Prajest 17 _ B4BBAGD |
ST (GCEN) Praject 18 124942.00 B
'E&i%h*r?’nm 12 ADG53.00
| C5IR (8CH) 20 105973.00 =]
| CSIR (AS] Praject 1] VESADS.00 |
| CSIR (MMADEEM] 2 TEGI2.00
[ BIGTECH [ V1) Projact 23 42138.00
@m‘eﬁﬁ [ W) Prejest 24 ZETEO0 |
'_EIO'I'ECH [ IV } Propact 25 457841.00 |
BICTECH [ 1l ) Project 26 E514E2.00
| BICTECH (il) Project F iB4E.0D — l
ALAKMANDA VALLEY Progect 28 430010,00 |
| AGAI BIO DIVERSITY Projact 28 BEE5E.00 |
| ISACAPK) Praject E 10267600
ICAR[KER) Praject ai FABEL, 00 i
ICARIES) Projest az BE43E.00
| TSBF Praject R - 243355 00
MACARTHER UNESCO Project | T406514.00 =
| MO0 [SALT) Project T as B0 00
Bal Carried Forward | S45TAETE.00
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INGOME & b el
PARTICULARS ANN AMOUNT AMOUNT
Balance Brought Forward 345TA5TH.00
FCIMOD (PARDYF] Project E3 2022650, 00 — 1
FCIMDD (D5R) Project e ) 2927200
DO CANATIAN Suiminer Prograrmime 8 20160.00
GIS Training Pregramms 38 54809700
| ECO TOURISM (IDAGIPraject [T £15304.00 aTE17062.00
Amount transferred to Fixed Assets Fund |
{Capital Expenditure) 41 |
MOE & F -RESEARCH & DEV MEMNT =
Lrary 9959334.00
Scientific Equipments = 2142815.00
Oifice Equipment 74580300
Furniture & Fisture 143546200 —
I Vahicle 4E5EEE 00 A744398.00
Scientific Equipments: e
BIOTECH { IV } Praject 244811.00
_DST(ECSN) Project = 48331 00
BICTECH { ¥ 1) Praject 20167500
DET (KK) Project 31152600
CSIRSCR] Project 48EATIO0 e
FAD BIODIWVERSITY Project BO000.00
MOE & F Project 146800.00
CICAR [ ES ) Project 165488,00
ICIMOD {5ALT) Project | 56373.00 o
HCIMOD (FIBRE | Praject | 17722.00
1ZR0IAPK) Project | S4B20.00 | 1865006.00
__Fetund of unspent Grant
BIOTECH[I) == 95333.00
TOTAL EXPENDITURE RS.. (B} 4522160000
E _ N75502.00 |
EXCESS OF INCOME OVER EXPENDITURE
[TFD.TD GENERAL FUND AG)
TOTAL RS... 4539TT02.00
AUDITOR'S REPORT
As per our separate report of even date annexed’
FOR A K KASHYAP & CO., - *
CHARTERED ACCOUNTANTS Of. L.M.S. PALI |
{Director |
Bg- {Geat} =
- o ]
'DR. U. OHARA
KASHYAP) [ D.D.Officer |
FCA PARTHER
| =g |
| DATED : 21 st JULY, 2000 HARISH CHANDRA

| PLACE : DEHRA DUN

{ Finance Officer |
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M5 AKKASHYAP & €O, CHARTERED ACCOUNTANTS |

3741 RAJPUR ROAD. DEHRA DURM-Z480041
PHOME : (OFF.) BS23486, 655634, (RES.) BF2086, BT2EIE

KATASMAL
NT D

AMOUNT
_RECEIPT : i L i
| Opening Balance : 42 1BITH4E6.50
Grant In Aid For ;
[ WOE & F : REGEARCH & DEVJOTHER EXPENSES 3500000000 | =
COMNSTAUCTION WORK 1 700000000
IERF Aty ATE084 B0 |
SRS Acti == AREPA00. ]
| FTEA NATIONAL SYMPOSIUM ) I53610.00
NDBR Workshon 138115.00
NATICHAL WORKSHOP [M.E.) TEO0A0.00 __
| "MOE & F (US) Project 12000000 | 1
| WiJE & F (555] Project 1B5E00.00
MOE & F (RSR) Project 10700000
MIOE & F [RRM) Project 2160000
[ MOE & F (NDAD} Project 225000.00 |
| MOE 5 F (K5A) Progact iropoogo
[ "MOE & F (RER) Progsel 17500000
| MEDICINAL PLANT WORKSHOP T17000.00
| IMEA WORKSHOF 10300000
DET (HCR) Project BOO0A0.00
DET (GLEM) Projest FEO000.00
05T (Centract Programme) 200000.00
DOS-DBT [N E)Praject 1E5600.00
| CHA (5CH) 124535.00
_G5IF {AS) Progect 11320000
CEIA (M MADEEM) BIT34.00 B
BIOTEGH [V i) Project 15000000
BIOTEGH [ ¥ 1) Praject 1026030000
TBIOTECH | V) Project . B43ZE060 |
. BIDTECH [ IV | Project Ll = B 63000000 |
BIOTECH | 111 } P%" i TI000.00
T ALAKHANDE VALLEY Frofec e 4DI0a0.00
ISRO[APK) Project 24400.00
ICAR{KER] Projact TIO60.60 _61601506.60
Inferest From Bank :
Inshiie #54435.00 |
Engowmant Fund 512567.00 FET00B.00 |
_G5LIPaymsia | 3208100
CAUTION MONEY — 1268000
S-uﬂnpmn i i  feto2iDpo |
| Valurilany Canbribulien ABT100.80
Institie's Contributizn ETT105.00
| Teanslers loin oies depll. BI800.00
[ Interest received & accried Tras0D | __BSEUTI6.00
| E.M.O.RECEIVED | 16060.00 |
L. On HE Meltian e IR N _500.00 |
Cither [ncame |
Inbarast an MCA 255000
Licance Fag 3066300 |
Waler Testng Fae FE350,00 |
Wursery Sale == 300,00
Inetilutional Charges B £02249.00
Gusst House! Hostel Chames 140111.00 = >
Fiyaky 3077500 — 1
Mizcelanesus Incame 3ESE2.H |
Sala of Scrap | TE3. AT1653.00
TOTAL RECEIFTS  RE. - = = _ BA3BTETRE0 |
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RECEIFT & FAYMENT ACCOUNT FOR THE YEAR ENDING 3la MARCH 2000

B PARTICULARS [ &HN | AROUNT T AMCUNT
Peegect Paymant For @ ==l
“Froject |
(] 2 CH & DEVJOTHER ERPE = aTErMEE |
IERF Acsiity ANAATEE 00
= EHVES Aciheity i 0 0
BTEA MATIGNAL SYMPGEIUM =
| FRATICNAL WORRSHOP INE | TEEFE00
WOE & F (U5 Brejoct ) o0
[HIOE & F (555) Propect == T EEEWm
| MICE & F (R Projec TEEE.GO
HICE & F (FikM} Propec FIETE]
WEE & F [NOMD) Freject TH00.00
| MCE & F [KER) Proped a3 154464.00
WCE & ¥ (KB Projoc T 1EETIE00 | -
| INEA WORKEROF — T IGG.00
FAD BID DIVERSITY Propect 1354800
| DET{RK] Frojoc = FIF4 00
| BET (AR Proect - T saseam
| DET {QLEN) Projed 7, 12494200 =11
| DOS-OAT Projea N 8055300
CEIR (ECA) R e )
CHIR (RS) Project == 16480500
CEIN (ML NADEEM) = 78812.00
BICTECH |V 1) Froed adgianng |
TBICTECH (V) Frgject 28726100
BIGTECH [ IV j Froject g 487041 00
BICTECH (] Progset BE14BZ00
BIGTECH (i) Project 1BEE 00 =
| ALARHANDA VALLEY Proma F T |
AGHI BID DIVERSITY Projc! T aEBES O
ISRC(APK) Froject THEETa OO =
" IGARIRER) Frojec RGE O0 =
ICAR[ES Prajest = BEASE 00 Frroa T
Capital Expanditurs : a1 Ol
MGE & F HESEARCH & DEVELCPMENT j— r
Ubrary FOERE 0
Scanic Equipment Far - f
Office Equipment TEEEEG 00
Fumexe & Fusse TERAEA O = il
Viahiche = inEmEa 0. FPAAINN
Eaiarailic Equipeenia: |
EICTECH [ IW ] Pajee) | “BLETI 00
" OETE 1 A 00
EIGTEGH | v I] Project ] FETR00 | g
DST (KK Progec | INEIECT
CEEER] Foed ! E ]
Fa0 BIGOIVERSITY Prage) [ [ BOOO0 00
“WADE & F [NOWMDY Project | - T4ES00.00
THEAR | ES ) Project T 1EE4E8.00 i
IERGARR) Frofed [ SBZR00 1700811.00
Prenicisnt Fund : Final SefllementTransiors 131422.00
EMDISECURITY FEFUNDED TR
CEECURITY DEFOET | 16060.00 |
AEFLIND OF BICTECH (II] PROJECT GRANT | N $£333.00
TFEYO CEUFOR CASITAL EXPEMDITURE | 17000000.00 |
Clcsing Balaness: # = 1 EPIEEELET
_ TOTAL PAYMENTE RS... | BAZETET2.A0
AUDITOR'S REPOAT = ]
AB per our lﬂ% report of oven date anneaed | - iy i
FOR A KASHYAF & CO., CHARTERED ACCOUNTANTS DA, LALS, PALMI, Director |
ETs -5
1mm.memm - DR UL DHAR, D.0.Officar
DATED : 1 st JULY, 2000 PLACE : DEHRA DUN HARISH CHANDRS, Flnases Offies
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M5 A K KASHYAP & CO, CHARTERED ACCOUNTANTS
371 RAPUR ROAD, DEHRA DUN-248001

PHONE : (OFF.) 6E234¢, 8BEK34, (RES.) B72988, 672855
FAX: (0135) 555634
GLE.PANT IS E. N EN
KATAAMAL, KOS [ALMORA)
SCHET OMN 315t MARCH 2090 ANNEXUBE a1.
ADDHTION
PARTICULARS COST ASON DURING COST OF SALES TFO, TOTAL
174790 THE YEAR BURING THE YEAR
| Land : TE630.23 .00 0.00 T5639.23
Bullding 274384300 0.00 .60 2743848.00
Fumiure & Fixiure: BE5115668,.40 1435453.00 Uﬁ'ﬂi 10048122 40
Ingfitutes 853406240 143645300 0.00 10030615.40 |
MO0 SALT 11000.00 o.00 0.0 11000.00 |
ICHOD ISSMA B507.00 000 D00 B807.00 |
Seientific Equipments : 52540878.11 400782100 0.00 SE845799.11
Enslitule | 40056303.19 2142815.00 oo | 4219961819
OST (ASH) T415.00 ! .00 000 TE15.00
BIOTECHH 1B40346.00 000 000 1B40546.00
BIOTECH- 202375100 faffe] 0.00 A0RFTE1.00
BMOTECHII 2125581.00 00 000 2105381 .00
LINGE [HAIGAD) TOGE0.00 .00 0.00 Trosn 6o
CSIA (RCS) 13704B.00 0.60 .00 13708800
DST [SKE] 0855400 0.00 0.00 BOBSA4.00
FAQ-BIO-DIVERSITY 4550E 00 BO000.00 .06 12658200
ICAR (ES) 168700 165468,00 000 16715500
EMVIS 248380.00 0.00 000 F42380.00
NWDPRA BAERE A0 0.00 .00 BABEE 00
IEG PROJECT E24BR.00 0.0 0.00 S2455.00
DST [SHKN) ATROD 0.00 .00 AT 00
BICTECH (¥} 46118.06 .00 .00 46118.00
WWF (CED) TTOLOE 0.00 .00 TTOROY
HAIGAD 1l 11543400 000 .08 11543800
RORAD 1931 158,00 oo .00 1981158.00
1CIMOIE (SALT) TROOTS B 5537500 .08 215447 92
INGO CANADIAN 180078.00 [eheir) 0.00 1E0TE.00
1CIWOD I55MA E7161.00 e 0.00 ET161.00
ECO-TOURISM 573800 a0 0.00 TE738.00
MACAATHER LINESCG E3450.00 000 0.0a E3450.00
ICIMOD [PARDYPY E85%0.00 000 .00 | BA550.00 |
ICIMOD (CBDY 52801.00 0.00 o | 52801.00
| HCIMIOD (FIBAE] 199160.00 17722.00 040 [ J1ERRD 00
| MRE £450.00 0.00 000 2450.00 |
PCEMOD-GIS ECUIFMENT 14E300,00 0.00 040 146800.00 |
BIDTECH [ IV | 0,00 244611.00 0.60 i 2a4g11.00 |




ANNEXURE “41' Contd...
PARTICULARS COST A5 ON ADDITIONS COST OF TOTAL
114495 DURING THE | SALES/TFD.
YEAR DOLIRING THE
YEAR
GCBIA(SGA) a.no 495371.00 0.00 4ESITY.00
OSTiKKE) Q.00 152600 0.00 31152600
IS RO A8 .00 B3 O 0.00 420,00
MOESF[NDMD } .00 14E900.00 0.00 14830000
BICTECH (¥l ) 000 201675.00 .00 201575.00
DST{GEEEN] o 48331.00 040 45331.00
Offica Equipmant: 3B09334.35 745809.00 000 4588233.35
Fita Fightirg Equipment: EOIRZ.00 0.0 .00 E09IEZ.00
| Library: 2ITETIES0 3958334.00 000 2668305750
Vehiche : 68520125 450898.00 0.0 A015088.25
ingtitute 247T1537.30 450E08.00 000 23314385.30
ICIMOD S50T | 27023400 .60 0.a0 275234.00
TEEF 20047600 a.00 0.00 D2A4T5.00
MACARTHER UNESCO 290375.00 Q.00 0.00 _ EmErs0d
ICIMOD 235580.95 0,00 0.0 233580.95
GlassMet Hause : 356858100 a0 0.00 3568581.00
(Diertalis)
Ingtule 151779300 000 .00 161779300
BHOTECH (I F050798.00 0.00 £.00 FOSOTEE.00
TOTAL AS.. BEGEGS36.64 | 1060940800 .00 108705341 .64
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MS AKKASHYAP & CO, CHARTERED ACCOUNTANTS

PHONE : [OFF ) B52346, 655634, (AES,) 672086, BT2R36

AT/ RAJPLIR ROAD, DEHAA DUN-248001

FAX : {0135) 655634

G.B.PANT INSTITUTE OF HIMALAYAN ENVIBONMENT & DEVELOPMENT

FATARMAL, KOS (ALMOAA)

DETAILS OF OPEMING BALANGES
ANMEXURE '42'
FARTICULARS ANN AMOUNT AMOUNT
L Opening Balances L(1C A/C)
Cash & Bank Balances :
Cash in Hand :
Almadara 10480.55
Sringgar 18564
Sikkim 1508
KLl P AT 15481.38
Cash a1 Bank ;
CBI Kosi Afe houCD-14 BAEI4L 46
SBI Aknorg AVe Mo 22752 2775453 33
58| Almara Afc o 23802 JET7R IS
58I Tadong Afc No CALMSS 548310.00
SHI Kiflu Ads Mo s03087 1ETE18.61
SBI Srinagar Ale Mo 3615 43452 57 |
SBi Almora PP AN Mo 22021 18435 40 ASETOHET2 |
Advanoes
House Bulding Advance 1326184.00
Mol lCar Advance AITIED00
Festval Advancs 1320000
Previdant Fund Advance 20E548.00
QS 2480
CPF 36,00
Lnis of Ins ikt ©
HE LNIT S000,00
GAAHWAL LNIT S4277.00 2042840.50
Flxed Deposits :
Wit 5Bl Endowmand Fund ; 412 TaE3.00
Iniit. Accrued on above BT7724.00
5SB! Prosident Furd 4B0ESZ3.00
CH| Praviden] Fund 176141600
Intt.&cc.on FDOR [P.E.ACH 478471 .00
PO Margn Money LIC &ic) 66000.00
FLxFyMarain Money LG AlciSK LNIT ’ 15700000 1145841700 |
Balance Carried Forward 181 04742.00
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A

DETAIL OF OPENING BALANCES

ANMNEXURE '42° Comd

PARTICULARS ANN AMOUNT AMOLUNT
Balarce Browght Forwarnd 1810474200
| Due StatfiOthers ;
Klenizaids Cen.Contrels (P Lid., (BIOTECH | ) SESE0.00
Diereszior- AR 28.50
A Paribar 363.00
B.P.Kothyan S000.00
A K.Manda & Sens 28517.00
Periech Computers 2000.00
Empayrnent News 5050.00
Sagma Aidrich Chamicals 10Ea0.00
Silbap Chernicals Lid. (BIOTECH Il } 9600
N.A.5 A Hydarahad THEI0.00
Hlenzaids Con.Conbrols (F] Lid. 5T178.00
M.P.CH. 1EXRE 00
Hindustan Timas 10000.00 BEE217.50
F.C.imer &c Z500.00
Opening Balance(i'C} 1837545950
| Opening Balance (FIC A/C)
|__Cash & Bank Balances :
Cash In Hand 385.00
With 5B Ads Mo20910 TH4E23.90 T55314.00
Advancas
BLE.UNIT (3ALT) 15844500
ET.& TNDELHI 23040,00
| SIKEIM UNIT (£C0 TOURISM) 2EI4E.00
M.R.S.AHYDERABAD {PARDY P 1450000
| NASAHYDERABAD [CEDY 11000.00 51331.00
Opening Balance[F/C) 24664590
TOTAL RS... 15232105.40
CLOSING BALANCE AS ON 3158 MARCH 2000 ANNEXURE 43
Cazh & Bank Bal &
Cagh in Hand :
| Almara: B4E055
Srinagar 20054
Bikkim 27E2.02
Kidlis 11747 1361338
Cagh at Bank :
CBI Masi Al No.CD-14 1238939 00
5B Admara Al No 22782 T15481.15
5B Almara Afe No 25884 2eanE. 15
SBI Tadang A% e CAMES TRARL O]
5Bl Kudlu Aue Mo 502007 1542.01
‘Balance Carred Forward 20EEB45.31 1361338
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| Balance Brought Forward

20E8845.31 12693.38
| 58l Nanagar Afe CEIZT 4705 193267.61 _
SEI Snnagar At No, 2815 263211.14
581 Almora P.F.AkG Me 22029 10853.40 253411745
Advances
Heuse Building Advance | 172801400
MatarcyeieCar Advance 313125.00
Fasival Advance 16500.00
Prosident Fuind Advance 232054 00
GELIL 224 .50
CRF AE.00
Linil al InsStube - Gartal Lnit 17447 43 2811211.33
Fined Deposits : \
With 5Bl Ersdevarmient Furd : A5TAE15.00
Imtt. Agc.on FONA (Endowment Fund AMC) 12663800
5Bt Prosident Fund SRI%024.00 |
CBI Provident Fund 1761416.00 |
infi.Ace.an FOR (P.F.AC)H aF1ITi 00
F.0 R (Margin Maney LT Akg) TRS00.00
F.DR. GENERAL FUND A0J0300.00 1733466400
Due StatiOthers (IC Afg)
Kienzaids Con Conrols (P} Lid., (BIOTECH | } 5E§_BH'JZIIZI
Ellrae,ggr- (131 28 50
| &s.Paritiar 363.00
B.P Kothya B000.00
ALK Mandas & Sons 2B517.00
Pariech Computers 2000.00
Eﬂ@!mﬂnl Mews 16050.00
Zigina Aidnch Chemicals 105590.00
Siltap Chemicais Lid. (EIDTEGH HI) 20064, 00
HLALS A Myderabad 7480000
Klenzakis Con.Confrols (P) Lig ST175.00
Sura] Lal 433,00 27192350
F.C.nler Al 2500.00
Closing Balance(VE) 22968029.67
| Elosing Balance (F/C AC)  Cash & Bank Balances :
Cash In Hang 11983.00
Wiigh S8 Afe No.20810 1211231.12 1223224.12
Advances -
MEUNIT [SALT) 12334.00
E.T.& T.M.OELHI 2680.00
SIKHIM UNIT {ECO TOLIRISM) Z3T72.00
M.A.SAHYDERABAD [FARDYF) 14500.00
MALSA HYDERABAD [CBEG) 11000.00 BA4TE.D0
Closing Balance{F/C] 1287700, 12

TOTAL RS...

24255729.79
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BIOTECH;
CER
DOS- (DBT)
05T
ENVIS
FA

ICaR
ICIMCD
IEG

|ERF
INE&
ISR
MOEEF

ABBREVIATIONS USED

Deparirment af Birlechnalogy
Council of Seianiic & Industrial Fesearch
Diepartment al Space (Depardment of Bio-technology)
Depariment of Sciencs & Technology

Ermviranmental Intormation Syatem

Faod and Agricultural Organization

Indian Council of Agricultural Reseanch

Intgrnaticnal Cantre for Integrabed Mourdain Devalopmeant
Instilite ol Ecoramic Growth

Infegrated Eco-davelopment Resesarch Pragram

Indian Mabhanal Science Acadarmy

Indian Spaca Aesearch Organization

Mirisiry of Ervironment and Foeesis

Mountain Risk Enginsering

Handa Davi Biosphere Rasernve

Harih Eastern Council

Mational Watershed Develaprnent Project for Rainfed Areas
Plar Tiasua Cuiture Ass0cEtion

Shping Agriculfure Land Technology

Tropieal Scil Biolagy Fartility

Urited Nafons Develapment Programme

Urited Nasions Educational Scientific and Cullural Organization
Un#ad Nafions Children Fund

‘World Wide Fund For Nature




HEAD QUARTERS

KATARMAL, ALMORA
PH - (B0E2-41014

FAX ; 05062-31507 Arn. GBPIHED

SIKKIM UNIT
TADONG, SIkKIM

PH : D3582-31673
FAX ; Q3852-31050

MORTH EAST UNIT
WIVEK VIHAR, ITAMAGAR

PH : 0360-211773
Faj | G380-211772

HIMACHAL UNIT
MOHAL, KULLL

FH | 01802-25328
FAX : 01802-23720

GARHWAL UNIT
UPPER BHAKTIYANA, SRINAGAR,
GARHWAL

PH : 01388-52603
Fax 1 01358-52424, 53109

Printed at Shiva Offset Press, Debradun Phone : 91 133 655748




