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FOREWORD

The Institute made considerable advancement in achieving R&D objectives,
infrasfructure expansion, and creation of new facilities during the reperting period.
The tfraining and capacity building programmes for hill women, farmers, NGOs,
scholars and school children were further strengthened and expandad to cover
represeniafive areas and diverse stakeholders. Emphasis on development of
medicinal plant propagation protocols and cultivation, conservation of biodivarsity
using various approaches and technical supervision, monitoring and evaluation of
162 Swajal villages facilitated the outreach mechanisms. Our Networking with NGOs
and educational Institutions was steadily sfrengthened. The Institute has sef targets
for better understanding ground realities, developing and demonstrating
appropriate fechnologies for environmentally sound development, togsther with
influencing the decision making process at all levels, Cur responsibilities have
increased manifold in the light of contemporary thinking on environment related
issues, The Institute’s horizontal and vertical development depends on the avallability
of gualified manpower and funding: both of these are sure to grow and strengthen
inthe years to come. Bilateral exchange programmes and collaborative venfuras
undertaken by the Institute have confributed a great deal towards the growth and
development of the Institute and its faculty.

Curing the year the Institute hosted a series of events across the Indlan Himalayan
Region (through ifs four Reglional Units and the Headquorters) to celebrate the
International Year of Mountains (I'YM- 2002). Besides, the Institute made significant
headway in a number of activities. Notable among them include organisation of
scientific expedition from Milam (4000 m) to Dung (4000 m) for identifying the GPS
campaign sifes in Kumaun higher Himalaya to guantify tectonic deformation rate,
development of easy to grasp print material highlighting different enviranmental
and developmental issues and options for dissemination among varicus users, and
mainfaining the possibie influence of climate change on glocial bodies and sensitive
sites. Detailed population dynamics studies and development of propagation
protocols for selected endemic medicinal plants of the Himalaya previded a strang
research backup for management and conservation of such high value natural
wedalth. More over, the Institute continued to strengthen its R & D effarts considering
the basic needs of rural inhabitants of the region on one hand and contemporary

global thinking an mountain ecosystems on the ather.

UPPEAMDRA DHAR
Director Incharge



MAJOR ACHIEVEMENTS

A& chain of events across the Indian Himalayan Region were observed
through the four regional Units and the headguarters of the Institute to
celebrate the International Year of Mountains.

Successful completion of technical supervision, monitoring and evaluation
assignment of Catchment Area Protection (CAP) activities in 162 SWAJAL
villages of Uttaranchal for rejuvenation of drying water sources.

Identification of Lantana camara (a shrub weed) as a better mulch material

‘to replenish soil fertility and conserve soil and water in rain fed agriculture
ds compared to traditionally used Oak and Pine tree leaf litter in
uttaranchal.

Organisation of scientific expedition from Milam (4000 m) to Dung (6000
mi for occupying the GPS campaign sites in Kumaun higher Himalaya for
quantification of tectonic ctaﬁnrmatmn rate.

Assessment of h‘llﬁqwinm:aﬁli‘rti‘es along roads network in Sikkim Himalaya
0N RS/GIS platform to suggest remedial measures.

Development of microbial iﬂumlanfs-mr;;seleeted ;péantﬁpectes.




Executive Summary

D

Research and Development Activities

The Instizure follows a
multidisciplinary and  holistic
approach  in  research  and
development  programmes o
address the issues of sustainable
development of the [Indian
Himalayan region (IHR). The
emphasis on interlinking of sarusl
and social sciences is the majar
thruse of all the programmes. In
this effort special attention has been
placed on the preservation of fragile
mauntain ecosvitems, indigenous
knowledge and customs. A
conscious effort is being made w0
ensure participation of local
popularion fior lang-rerm
scceprance and success of various
programmes. The R & D acriviries
af the Instirure are cencred on
following seven cofe programmes.

Land and Water Resource
Management

Like -previows wears, rhe
activities of INVRM core during the
current year were focused on boch
rescarch and exrension works
relared 1o smudy of cperatonal canal
irrigarion sysrems, documentarion
of rraditionz] soil and warer
conservarion (SWC) pracoices,
testing and demonstration of
SWEET model for rehabilivation of
community and private wasteland,
study of tectonic deformarion rate
using GPS survey, suspended
sediment study and hydromerry of
Gangorri glacier, global change
impact assessment for environment
management
development and people resource

and sustatnable

dynamics for mountain warersheds,
ete, Based on the spring sanctuary
development work 2 consslrancy
project of technical supervision,
monitoring and evaluation of
catchment area prorecrion work for
162 SWAJAL  wvillages was
successtully complered during che
year. Warer application efficiency of

hill irrigation systems was studied.

During the reporting period
studies on  narural  resource
management in diverse physio-
culrural landscapes of Northeast
India continued focusing on local
jsswes and  area  specific
develppmenral plans. In shorr, the
increase in Jhum cyele has increased
the farm producovity and checked
the environmenral degradation.
Impacrs on crop production by
introducing N -fixing
multipurpose hedgerow -spfci'cs
were studied. The study of namral
resource inventories in Hawalbagh
block has been completed che dara
base and development of models for
effective management is in progress.
differens
agroforestry models were continued
in the Ceneral Himalayan region to
recommend the best approach for
maximizing various farm outputs.
Medicinal plants having ¢conomical
porential and marker were
premoced for culdvarion through
awarcness programmes, field
demonstrations and by providing
eechnical puidanee, A number of

Experiments omn

hill-specific livelihood rechnobogies
have been demonstrated on the
farm sites and in the Rural
Biotechnology Complex of the
Inscituee. Acress the [HR human
capacity hulding programmes were
underraken and ever 33(H persons
trained.

Realizing the need for in-deprh
rescarch and undersranding the
importance  of  informarion
dissemination, during reporting
period (2002-2003), the core group
attempred o keep a balance of the
bath. Following standard scientific
approaches, considerable
informarion was generated to
strengthen the  Himalayan
biodiversity database. Here. the
mew initiarives wndertaken for
understanding  dynamics of
structural and functional features of
biodiversity in  relation o
disturbance gradient in forests of
Kumaun Himalays deserves special
mention, Inventory of Orchids of
IHR, wild edible and threatened
medicinal plants of HE medicinal
planes of Uttaranchal are in the
process of complerion, Evaluation

[populastion  densiry,  incer
pepulation  varability)  and
development of propagarion

pmtl:lculs for selected li.e. J'!?:xﬂ'f&t
ghazca, Arncbia benthanii, Sqwisarea
ebpatlaee and Swertia anguseifolia)l
high value endemic medicinal
planes of the Himalaya provided
figst hand informarion o evolve




conservation and sustainable use
strategy for these txa. Ex site gene

bank initiatives were furrher
strengthened  through R&D
interventions  in  arborerum

(Inseirure HOs) and herbal garden
{HP Unit). Both the ¢x ritu gene
bank sites were extensively used for
reaching, training and
demonstration for different rarget
groups. Another initiacive for
assessment of existing stock apd
scaling up productivity of selected
high value medicinal planes
through bialogical amd
biotechnological approaches has
complemented  the ongoing
activities  for gene pank
establishmenr. Development of
database for Himalayan Biosphere
Reserve (BRs) through active
interaceion with the experts and BR

manmagers  continued.  The
parcicipatory biodiversity
conservation  programme  was

further strengrhened through IX
Training Workshop, Also, the
organization of an Orientarion
Camp for teachers of Kumiun
region gave 3 new direction 1o the

progrimime,

The acrivities of the Core
during the reporting period
continued o focus on variouws
aspects of EEAEIA reluced o socio-
econgmic, natural  resources,
development iniriatives. climare
and hazards, Based on  the
experienceés of air quality and
rourism studies in the Kullu valley
work has been initiated on worker's
exposure to air pollution and

background  air pollucanes,

Darabase on social infrastructure in
the entire IHR has been compiled
and studies on influencing factors
governing che fertility behaviour of
wemen and aspects of wradirional
practices related to adapation 1o
natural system in pares of Cenrral
Himalayan region have heen
completed. Role of individual
factors that have prompred
inhabirants of Khairna valley of
Kumaun Himalaya for vegerable
caltivation have been analysed and
derailed ElA acrivity has been
initiated. Siwalik Development
Strategy  cum  Aciion Plan,
formulared for che Incegrased
Watershed Development
Programme {1WDP), iy being
implemented in the Siwalik region
of  north-western Himalaya.
Framework for mountain risk
efigincering interventions based on
field investigations of landslides
along road corriders of Sikkim
Himalaya has been completed and
the output is presented on RS/GIS
plarfarm.

During the reporting period the
R&D activities have mainly
concentrated on understanding the
Factors in  relarion
produceivity, funcrioning and
regencration  of planrg, The
combination of conventional and
biotechnological methods has been
adopted to ohtain propagules of
elite narure. Propagation protocols
and  successful  transfer  of
regenerated plants of orchid species
have been developed. Bacterial
species isolated from temperare
locasions and colonization of tree

e plant

seedling roots by myeorrhizae were
found 1o be effective in imiproving
overall plant performance in cerrain
tree dpecies, Studies were also
caeried out to improve survival and
groweh of rissue culture raised res
plants using microbial insculation.
Mycorrhizal diversity associared
with 5 rhododendron species of
Central Himalava has  been
assessed. Efforcs were iniriared to
imprave and svnchronize seed
germination and influence rooting
in rhizeme! rubers segmenes of
high altirude medicingl plancs,
Active ingredient content in
und-:rgmund parts of cercain
medicinal herbs From different
locations has also been assessed, The
effect of various environmental
stresses,  maorphological  and
physiological paramerers of
different rea clones were examined
and compared with seed raised res
plants. Evaluation has also been
made o ¢stimare biomass and
productivicy of T bacrare (a
medicinally imporcant tree) far
eaxol, along an age series. Further
the imporrance of imparting
reaining and on site demonstrations
of various rechnologies are being
appreciated by the wvillage

communives. NGOs and Gawr,
personnel and these acriviries have
contribuzed significantly rowards
the improvement of econamic and
environmental conditions of the
rural ecosysrem,

Twenty six: projeces were
sancrioned and funded ro various
Organizations/Institurions/
Universities (for the sxecution of




location-specific R&0) activities in
the states of J&K, H.I%, Unaranchal.,
Agsam and Nagaland) under the
Integrated Ecodevelopment
Besearch Programme (IERD) of the
Instirure. Funds for rwenty three
ongoing/complered projects were
also released during the year,
Thirteen TERP projects were
complered suceessfully and 77
projects were on-going in 11 staces
of the IHR. Follow-up sction on
almose 123 project files (old/fresh/
on-golng et} was also inicared/
completed during the vear, In
addition to che above, 2 three day
an-site rraining programme (1 1th

of s kind) on  nw rEEry
development, tree plantation
techniques, matural  resource

conservation and manmagement, and
low-gost farm based techniques was
organized acr Kharkini village in
Pithoragarh districe of Ucaranchal
in which 69 participants were
trained. In the Central library of the
[msticute 82 new books were added
132 periodicals (80
Internarional and 52 Nitianal)
were subscribed. Hima-Paryavaran
and Annual Repores of the Instimee
were also distribured 10 4 number
of organizacions/individuals/subject
experts and others. Besides above,
onc B&LD project entitled Sy of
natriene dynamics in traditional
mixed  propping  sprres was
completed successfully.

and

The core acriviries continued o
focus on the continuance of fow
carlier selecred themes, namely,
indigenous merhods of making
fermented food and beverages,
analysis of indigenous agriculrural

practices in the light of i
efficiency and sustainability, and
indigenous knowledge and uses of
medicinal plants by Viidyas in
Uttaranchal. The main thrusc of ol
these programmes has been on the
scientific documentarion, and
creation of datahase an thess themes
which arc on the verge of being
phased our, and as a resule the
knowledge can be lost. Indigenous
metheds of food fermentation and
miking of alcoholic and non-
aleoholic beverages have been
documenred, Similacly, the analysis
of indigenous agrculuel practices
in the lighe of its efficiency and
sustainabiliey was also carried our.
The documentation of various
landraces of traditional crops and
their rale in the agricultural sysems
is also being analysed. These
activiries have crossed the stage of
resource inventory and che analysis
work s in progress.

1. INTRODUCTION

The reporring year 2002-2003
i fourceench financial vear of R&cD
activities being carried our by the
Imszicute ar various locarions in the
Himalaya, in tune wich che
regional issues. Efforrs were puc to
seek  pracrical and  workable
solutions to mountain specitic
problems. These activitles include
programmes supported throogh
core funds provided by the
Ministry of Environment and
Forests, Gove. of India 1o the
Institute and projects financed by
external agencies (Marional and
Internatonal), The Institute is also
supporting acrivities of various
partner Insritwtions in various
Himalayan  scates  through

Integrared Eco-development
Research Programme (IERDP], The
Science Advisory Cammittees of the
Instivute reviews the progress of
existing projegts and provides
guidance and help o develop new
R&D programmes.

Ar present, the actvities of the
Imstiture are centred on seven
designated  core progrimmes.
Several projects were successfully
concluded during cthe  year
Summaries of these zre included ar
appropriate places in rthe texr. In
due course derailed documents will
be publishcd and made available to
the public. The progress made
during rthe year 2002-2003 an
variows ongoing and newly initared
prajeces and a brief account of the
academic and other acrivides, along
with rthe statement of accounts,
have been presented in rhis reporr.
We would be masr geareful for
crucial comments; suggestions for
improvement and for indicarion of
our shorteemings in our effort to
achieve the targer ger by the
Ministry of Environmeént and
Forests, Gove. of Tndia,

2, MILESTONE EVENTS

A meeting o review che
activities of the Institure was held
ar the Institure HOs ar Almars on
July 11, 2002. The meeting was
presided over by Shei T.R. Baalu,
Honourable Minister of
Environment & Forests (MaEF),
Gove. of Indiz (GOI) and
Chairman, G.B. Pant Sociery of
Himals}ran Environment &
Development, [, Mohinder Pal,
Direeror Incharge, GBPIHED
welcomed the Horourable Minister
MoEF and other dignitaries. This




was  followed by a2 briefl
introduction of scientiscs and
officials of the lnscicure. The
Director, thereafter, presented 2
brief outline of the acrivities of the
[nstigere. The derailed progress of
various schemes and R&D projects
of the [nsticure was presented by
. Uppeandra Dhar, Senior
Sgientist of the Institute. The
mesting was artended ]:r_'r Shri Nav
Prabhar. Honourabhle Minister of
Environmene & Farests. Gove. of
Uttarznchal; Shr IV, Jayalrishnan,
Secretary, MoEF, GOI & Chairman
Governing Body of the Instimre:
Shri 5.K. Pande, Director General
(Foreses) & Special Secreeary,
MoEE, GOl Shri AN. Gokhale,
Additional Secretary, MoEF, GOIl:
Shri R.PS. Karwal, Direcror
General, ICFRE, Dehradun; Shri
D.D. Verma, Jt. Secretary, MeEFE
GO and Shri 5.K. Sharma, Addl
Divecror General, Foreses, GO

During the current reparting
vear, 2 toral of about 3300 people,
1062 men, 1148
over 330 NGO
representatives, 1200 students!
teachers selecred from warious
schools and caolleges, over 500
Giovernmental officials were given
trainings on various aspects, The

including
women,

issues varied from biodiversioy
conservarion, medicinal plan
culrivarion, environment-friendly
hill rechnologies, solid waste
management, smpowerment and
capacity building pregrammes for
warren, silvipasture management,
science  promotion/metivation
programmes for students ecc. In
addivon, 8 meesings/exposure visits
to various demonstration sives of
the Instimuce spread across the [HR

were also organised.

[n the obscrvance of the
Inrermational Year of Mounrains
(IYM), a vwo-day Werkshep on
“Mounrain Environmenr and
Development:  Porential  and
Prospects” was organized by the
Institure ar its Headquarters ac
Fatarmal on December 9-10,
2002, A rtotal of 34 selecred
participanss from all across the
councry, parricularly from THR
arrended the wcrkshnp. Pi. I
Pushpangadan, Direcror, MNadonal
Botanical Research Institure,
Lucknow delivered the inaugural
lecture on the "Biodiversity and
IPR  issues in
mountains . Professor [avania
Bandyopadhyay from ladian
Institure of Management, Kolkata
spoke abour the development
perspectives in the Himalaya, and
Mr. 5. Chopra, Secrerary, Rural
Development and Horriculoure,
Government of Utttaranchal spoke
an the policy implications, Beside
a ¢hain of acriviries throughour the
IHR were abserved through the
four regional Unies of the Instimuee,
A MWarional Wﬂrkshup on
“Integrated Development  of
Mountain Watersheds: Challenges
and Options” was organized by the
Instipute in which several experts
and pelicy makers frem Uaranchal
state participated and brought out
useful recommendarions. A meeting

culture and
narural
management challenges in the
Narth east region of India” was
jointly crganized by the G.B. Pant
[nsriture of Himalayan
Environment & Development
{GRPIHED), and The Mountasin
Institure, UUSA. The meeting aimed
at identifying priorities and
important issues, evolved 3 detailed

rélarion o

“Inregrating

susrainable rESOUToes-

prapesal and plan that could be
operationalised during the IYM-
2002 for the region.

3. RESEARCH AND DEVEL-
OPMENT PROGRAMMES

In order 1o achieve rhe
sustainable develepment of the
Indian Himalaya, research and
d:v:|bprm:r:t programmes af the
Imstitute are organized on
mulridisciplinary and holistic lines
with emphasis on interlinking of
natural and social sciences. In this
effort special arention is placed an
the preservation of fragife mouncain
ecasystems, indigenous knowledge
and custams, A conscious efforr is
made to ensare participation of the
local population for long-term
acceprance and success of various
progeammes. The B & D acrivities
of the Instizure are centred on seven
core programmes, viz., Land and
Warer Resource Management.
Sustainable Development of Pural
Ecosysiem, Congervation of
Biological Diversity. Ecological
Ecanomics and Environmenral
Impact Analysis, Environmental
Physiology and Biotechnology.
Inscitutional Nevworking  and
Human Invessment and Indigenous
Knowledge  Systems. The
achievement of goals and the
progress made in various projecrs
during the year have been placed
under appropriae core progranimes
in. the text. The project
implementation sives have carefully
been selected keeping in view the
heterogencous heritage of che
Himalaya along with specific needs
and aspirations of the local
inhabitants. All acrivities are need
based, target oriented and time
bound; effarts are made to provide




practicable solurions racher than
thearetical prescription, To meet the
rargets and to accomplish the
ohjecrives well equipped
laborarories and compurer facilities
have been established. Rigorous
dara  collection, development
modification and demonstration of

science and technology inpurs,
including rechnology packages of
the Insdirute, are underlying
elements of all project activities,
While a number of projects were
completed during the year, a few
new projects were also inirared:
MOsE Projects are now in their third

A

ar fourth wear of operation.
Highlights of the progress made
during the year 2001-200Z, along
with a  Dbrief, conceprual
background, specific objectives and
major achievements are summarized
for individual projects.




3.1.

LAND AND WATER RESOURCE MANAGEMENT

Ind=arl Himalayan mountains constitute abour 591 thousind sq km of
the land surface, They play disproportionarely dominating role in the global
ecosysten, Nearly half of the population of nur country depends on Himalaya
for fresh water. Like many other ecosyitems of the canth the fragile ecosvstems
of the Himalaya are also facing ecologieal degradation further viviated by the
dynamic geological and geomorphological processes, ever growing human
population and global climare changes, As a consequence, serious problems of
soil and water conservadion have arisen, Narural resource management using
integrared watershed management is being arempred widely in che region 1o
solve the major problems of land and water resources such as soil ¢rosion,
declining water sources, poor agriculrural production and vanishing fuel wood
and fodder sources. Therefore, the need is felr to conduct fong and medium
verm R&TY studies focused on asessment of the efficacy of these arrempts an
sustainable use of land and water resources;




In most parts of the Indian
Himalayan region (IHR} irrigation
iz [J:':ctiﬂ:d on very small scale,
parriculaely in the valleys along the
streams and narural warer sources,
These small ITTigACion sysiems are
either mansged by the communicy
or group of farmers (e, community
ma.r:agr,:f irri.gatinn systems) or by

the srare povernment (gove.
managed Irrigarion  systemis).
Undulating  topography  and

tragmented sgricultural area makes
water diszriburion and spplication
arrangement a complex problem in
hath types af irrigation gysgems,
Crop response to water deficies ae
different periods of the growing
seasen is not uniform. There are
some critical periods when water
stress condition has a significantdy
highet impact on crop vields
compared 1o others. Thus under the
conditions of limited warer supplhs
the irrigation schedulimg becames
essential over the growing scason.
Uneler this projece water applicadon
and distribution svstem of selecred
canal systems were studied in derail
fior assessment of thelr performance,

Cbgectives

1. ldesrificarion and study of

growing water demand and
changing people’s perceprion
about rural warer management

3. Formulztion of guidelines for
inecgrated water management
based on ecomomic use of
available water for irrigation and
rural warer supply

FRespelre andd Achievements

L. Srudy of eperation arrangemens
of  community irFigation
systems  suggests thar the
funcrional success of the sysrem
is due to the presence af
wraditicnal minagement sysiem
called Hada,

2. Field menitering was conducred
in two Government builr bur
community managed canal
systems of Almora discricr,
Different efficiency parameters
of these canals are given  in
Table 1.

3. The mean warer application
efficiency in Vatnayaljools and
Tana canal lies berween 99.2 +

1.20% o 69.14 £ 59.30% and °

100% ro 902 3.16%. Similarty,
mecan  water  discribution
efficiency fies between G871 2

Table 1. Rangs of cfficiency parmeners in Vamayaljpola and Tana canal

PSS

20021 o 143 & 37.8% and
T53 = 1591 o d 2 2.05%,

Backgraund

The Himalaya is a diverse ecosystem
where conservation of narural
resoarces [soil and  warer) is
particularly imporcant, Keeping in
mind the challenge of meering the
ever-growing demand far water, food
and fodder with depleting resource
hase, several researches have heen
conducted in the field of modern
techniques of soil and warer
conservation {SWC), Bui, the
farming community has evolved
many traditionsl pracrices through
wial and error in order 1o conserve
soil and water in cheir crop fields,
These practices have complex
linkages wirth the social and
covipoimental seoring: These time-
tested and cose effective indigenous
etfores could he important method
to build upon and suggese suitahle
praciices of SWC in the Himalayan
meuntains. The present project
attemprs o document and study
some of the traditional cechniques

operational and insticutional e i ks et e h b T

aspeces of different irvigagion ' Hofin. 85 L1 1137 sS40

S}Nmmf and pcrﬁ::.rmauc: ::uri}' b el ket o il Ry R

foir cheie COMprative assessment R Rk o

under different environmental — - == = —— —

ok wwarer applscasion eficiency (8 . Mk 2]

condizions o A o i
1. Swady of springs with particular Ao wearer distriburinn efficiancy (90 Max, | GHT1 e 20.2) 7554 1581

reference. to warer availabiliy, Min. 145 378 400 = 55




PN

of SWC employed by the fanmers in
the Indizn Himalayan Region.

Chpectives

T+

[dencify  and  documens
rraditional SWC practices in
Himalaya

2. Quantificanion of soil loss in
different land use practices with
or withour $WC measures

3. Asgessment of performance of

selecred low cost bicengincering
measures and evaluaton of its
techno-econamic suitabilicy

Reseelts o Ackievemenrs

1.

Based on survey in selected
localities and interviews with the
local people in the Central
Himalayan region a number of
indigenous methods of soil
ferrility management were

documented (Table 27,

Deep digging (2-3 dimes) of
marshy land is done during
spring and the soil is allowed o
sun dry. Deep channels are dug
aut towards the edge of the
terraces, and sometimes in

berween the fields to facilicate
the seepage of water.

A compirative hydrological
stucly between a slope and a
tervaced Field in the same
locality and under similar
rainfall condition shewsed more
ruan-off and lesser percolation
under slope than thar in the
terraced field (Fig.1). Afrer
terracing, seasonal soil losses
were reduced in terraced fields
(70 kglha in summer, 46,12 ky/
ha in rainy season and 31.17 kg
ha in winter) a5 compared tw
slopes (34 kg/ha in summer,

117.76 kg'ha in rainy season
and 44.12 katha in winger).

Kaehl system in the Lahul valley
starting from lower elevations of
Hinsa (2700 m) 1o higher
elevations of Khoksar {3200 m)
revesled that in the higher
clevation lengeh of kwbf was
smaller due to nearer availability
of snowmelt water in the higher
clevarions. Average &uhl lengsh
ranges from 881 m (boch as
carrier plus under irrigation
areal in Khaoksar o 2055 m in
Hinsa:

Percolation (Terrace) _;
Run-off (Terrace) __

o 5

|I Summer B Rainy ~ Winter

Fig. 1. Seasonal nun-off (%) and percalation (%) losses froa shope and rerrace field in the

Kullu valley from the samilar amount of rainfall

Table 2. Some indigenous methods of soil ferilicy management used in Garhwal Himalaya

Cahe camping in-the crop fieldi befiore tabi crop for fixed inneral
in exch ph.r by rotation

This pracrice improves the seil auznencs and saves laboir o intnspan
F¥YM dromm cazele shed oo che fields

Dy leaves ':I'IUW-:d feom nearby forests {mainly pine) are sprezd
aver the crop fields and pur o fite

D go fire the weed and seedfroor mock is busnt, The rerngins of
fire {ash] ferilizes the fickds

Afeer firsr piough the remaing of cropiweeds ete. are eollected,
ablewed o sun dry and pur 1o fire

This priceice is also tsed o increase the soil fertiliny and reducrion!
comirad of weeds in the crop field

Leaves collecred froun the nearby Forests are ised in the carde sheds,
These along wirk the remains of stall-fed fodder are transporred o
crop fields and put 1o fire

Thiz pmxi.inc is abes weed w0 improve soil Fertiliey by addician of ssh
in the crap filed, Anather benchic nFl:msz control is alse abtained




3.1.3. People and Resource
'st;imﬁita in  Mountain
wﬁanm of Hindu-Kush

Backgraund

People and Resource Dynamics
Preject (PARDYT) is 2 regional
collabarative programme which
invalves community instinetions,
Mational organizations  and
International (Univ. of Berne, Lniv.
of British Columbia, Univ. of
Zurich, Chinese Academy of
Sciences, Pakistan Forest [nstipure,
HMG of Nepal and GBPIHED)
partners.  Second phase of its
operation has successfully completed
in December 2002 and encered in
is. 1ird ph,asc (2003-2005}, In the
second phase of this project,
emphasis has been lid on people’s
prierities and percepiions on
development through addressing
on-tarm wetivities, demonsiratiens,
community based natueal resource
management, and conservation
programmes erc., and towirds
improving the livelihood conditons
af the marginalized groups and
fammilies. Skill improvement through
trainings, exchange wvisits and
participarory cxecution, monitoring
and evaluarion was alse exercised.
Efforss have becn made to approach
the research for development by
ensuring active participation of the
comminicy and  different
suakeholders.

CHeciioer

1. Te build on and pencrate
knowledge and Ficilitate the
exchange and dissemination of
information and skills in rhe
middle mountains of HKH
Tegion.

-

2, To generate relevant and
representative  information
about water balance and
sediment cranspore related o
degradation on watershed basis.

3. To éenhance the capacities and
options of families and
communities, especially
miarginafized pcaplc, in the use
and management of natural
resourees im mountain
warersheds 3] increase
household and community

benefies,
FResstles and Achievemients

1. Hydro-meteorological (Fig, 2)
and ¢rosion  ploz studies
eonducted in the Bherapad
warcrshed For the year 2002
showed thar the highest surface
runoff and soil loss was
semerated by bare land {154.19

N

mm and 20.96  citha,
respestively). In terms of bio-
mechanical methods, the water
and soil congervation values are
lowest for open pine forest
(26.10 and 92.34,
respectivelyl. Modelling of
runoff-rainfall-soil and nutrient
losses pecformed for
experimental plots of different
rmajor land uses reveiled thar the
open pine forest gencrared
maximum runoff for a known
inpur of rainfall. Seil and
organic matmer losses were found
to be the maximum from cea
plantation ares while other
nutrient (N, P& K) losses were
the maximum in rain fed
agricultural land.
Participarory an-farm
CXperiment conducred with
biafertilizer Azorabactar
chrocoocum W, strain on two

1000 oo Total Rainfall (mm)

& Wean Manthly RH (%)
80.0 « —*— Mean Manthly Eva. (mim]
700 -

B0 T
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Fig. 2. Merterology observation in Bhetagad Warershed {2002)
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1

varieties of whiar (loecal and V1-
T38) ar different aleicudes
increased the rotal biomass of
local variery up o 17.5% and
grain yield by 16.6 o 17.4%;
whereas in case of VL-738 it was
about 13.7 in oral biomass, and
12.2 w0 16% increase in grain
vield. Biofercilizers had a
significant effect in production
of bean (+14.2 1o +17.6%),
Soyabean (+21.6%) and Urad
[+11.1%). Similar trends were
recorded in production of a few
vegerable like Pumplin, Brinjal,
Capsicum, Tomate  and
Cucumber where the increase
ranged berween 12.4% 1o
21.1%. Local and improved
variety of paddy raised with
VAM Rungi (Nucri-link) show
the similar increasing trend in
producrion.

3. Trainings were imparted on
pisciculoure and apiculure w
key Farmers and % Farmers
adopted bee farming and more
than 30 farmers adopred fish
farming for  improved
livelihood, Based on the
sugeessful demonscrations and
Training programmes, maore than
7i farmers adopred off-season
vegetable culvivarion  and
seedling  production  in
polyhouses and carned a ner
profic of up w Bs. 21,557.00
during the year

b A H}"dtomstery and
‘hﬁmﬁm of Sediment Load of
.@ﬁmh ‘Glamr in Garhwal

Backgrownd

There is an increasing demand For
maore derailed scientific informarion

far snow cover and glacier drainage
far an optimal wiilization of water
resources and management of the
environment including innovarive
regeneration strategics for this
unique high alticude enviconment,
The Gangotsi glacier, the largest
glacier in the Bhagirathi basin was
selecred for che sudy considering jts
socip-economic  and  culoural
importance, It is 30.2 km long and
irs width varies from 0.5 o 2.5 k.
A Number of small sized glaciers
jain the main Gangorri glacier, This
study was initiaced in year 1999

with financial support  from
Department of Science  and
Technology Continuous

muonitoring is being done for last four
years.

Chbfectizes

1. To collecr hydromerestalogical
data of Gangorri glacier and
study of the relarionship
between discharge variations
and mereorological paramerers

2. To measure the melr warer
discharge and quantum of

suspended sediment load of the
glacier and their relationship
during the melr water season
anul to assess the rate of erosion
of rthe glacier through
suspended sediment load

3. To evsluare the sedimeies
source  area, producrion
mechanism, and transpor
pathways of the suspended and
dissolved load of the glacier

Fesades and Achievenents

1. Im 2002 ablation secason, the
variations in discharge were very
high (CV = 0.64). The
melwwazer discharge of Gangorri
glacier during previous three
ablation seasons 1999 ta 2001
showed almuost similar varfations
on the seasanal scale {CV =
54, 0,57, and  0.60,
respectively) (Fig.3). In chis
vear, peak mean daily discharge
was recorded as 120.79 comds
in July

2, Muximum suspended sedimene
[55) concentration was recorded

3
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Fig. 3. Coefficient af variagion = dhisclarge of Cangaotei glacier




in July (14.22 g.i'l.} and the
minimum in Ocrober (0.0 gf
[} Maximum 55 values were
generally recorded with the |1ig_h
dia‘cha.rgc events, howewver, peak
discharge in July showed lower
S5 concentration,

3. On diurnal scale borh discharge
and 55 values showsed similar
wend in July and Avgust.  Peak
discharge and 55 was observed
in late evening in mest of the
days. 55 peak corresponds 1o the
discharge peak indicating
positive correlation.

5. Quantification of
nic Deformation Field in
. Himalaya -A Basic

for Landslide Hazard
Modelling Using Sub-Cm
SizaEon GRS Survers

Backgreund

Himalaya is a séismucally and
rectonically sensitive domain.
Seabilicy of the fragile ecosystem of
Himalaya depends upon the delicars
balance berween the moving
teczonic units. A disturbance in this

balince cause changes thar rapidly

assume alarming  proportions.
Landslides are 2 common occurrence
throughour the geodynamically
active Himalayz. In Kumaun
Himalaya alone, the annual cost of
losses caused by lamclslides amount
1o several crores of rupees. These
losses can be teduweed by following
knowledge-based approaches 1o lind
use on Himalayan slopes. This
activity addresses the problem of
modelling the time evoluton of the
landslide process on some highly
vilnerable slopes in Kumaun
Himalaya with the final objective of

being able to forecast che furure stare
of hazardous slopes, The approach
o this problem is to map with sub-
centimetre accuracy the cime
deformation feld along N-5 profile
af some conspicuous hill slopes in
Kumaun Himalaya using Global
Posteioning System (GPS) surveys.

Obectives

1. To derermine the annual scrain
rate field in Kumaun Himalaya
feom Dung (north of Milam) o
Almora and  Malpa 1w
Pithoragarh

2, Te monitor the temporal
evolurion of some potentially
damaging landslides using
Kinametic GPS sumvey

Remle and Ackhizvenents

1. The first phase of feldwork was
done in Seprember-Ocrober
2002 slong Almora-Dung 5-M
profile. The differential GPS
survey was conducred at 14 sines
in lesser and higher Himalaya
o determing the deformation
rare (srrain} discribution in che
Kumaun Himalaya.

2. Dara generarion and archiving
was done for permanent staton

located ar GRPIHED Campus,

.E ﬂ{f&‘g? Lareht ﬂl

Most of the wastelands in the
fumaun Himalaya are highly
d:&gnded in terms of pmdul:tivir:.r.
due to various Facrors like over
grazing, large-scale deforestacion,

A

eapsail erogion, moeistore deficiency
and  low  productivity,
Abandoned agriculiural land also
forms a large part of wasteland,
which can be rechiimed. Under this
projece such village communicy
land  was proposed o he
rehabilicated chrough SWEET
technelogy for direct benefies such
a3, fodder and fuel wood and SWC,
erc. as well as other associated

henefirs.

2SI,

Ofectives

1. To idensify porential sites for
wasteland development thar can
sucgessfully be treared for SWC
in Kumaun Himalaya

2. Te rest the performance and
adaprabilicy of SWEET through
field demonscrations and ta
generare awareness and skill
among  the farmers and

extension workers for

reclamazion of wastelands

3. To medify and suggest
gppropriate rechnology package
based on performance report
and cost-benefic ratio for funre
application in  wasteland
develapmen: SWC
programme in the Himalayan
fogian

and

Resueles and Achievenents

1. Abour 4% ha of communicy
wasteland and 25 ha of private
wasteland was taken for
extension of SWEET model in
Almera district, In chese selecred
villages the Farmers had 1o
depend upon adiﬂ'tnjng
community fands for cheir
fodder and fuel  wood
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requirements, which caused
degradation and making the
land prone ro soil erosion,

2, The villagers wich the help of
technical guidance and proper
traiming were involved in the
selection of species. The survival
of species ranged from 66-69
per cent {Table 3).

Artemprs were therefore made o use
Lantang as organic marter mulch ro
increase soil fertility and ensuing
SWC benefits as compared to FY'M

applicarion.
CMfertive

1. To quantify runoff, soil loss, crop
yield and nurrient loss chrough

Table 3. Performance of plantation in sclected villages

Villzge Year af Mapmber of | Mumber | Average | A height of
plantaticn apucies -of plants murvival seedlings
(] (cm)
M .’.‘HUI-:'_LI_[_.'I_B_- I"' 3210 [l 576
Uidlyan 2002-2003 11 2240 6% 1004
Katarmal | 2002-2003 18 3560 L B3.1
Panchgron 2002-2003 16 3240 i s B33 i

3.1.7. Ecology of Reduced
Tillage and Mulching in the
‘Cenrral Himalayan Crophields

{Summary of completed praject)
Backgrownd

Mainrenance of soil Ferility and soil
moisture in the mounrain rain-fed
farming is a challenging cask.
Traditionally massive amounts of
leaf arganic matter collecred from
nearby Oak and Pine foreses is
allowed 1o decompose in the cawle
shed and the Farm yard manure
(FYM) is transferred to the crap
fields for soil ferdliny replenishment
ar every cropping season im this
region, Under the monsoon rains
the vital soil nutrients are lost
through ronoff leaving the
cropfields nugrienc-poor and dry.
These non-remunerative rain-fed
rerrzces are left uncultivared and
become prone for the invasion of
weeds, such as Lamtana camara.

runaff dnd soil less wnder
different trearments of tillage
and mulching as compared o
tradirional farming pracrice I

2. To sugpest betcer praceices of
tillage and mulching for
improving soil fertility, crop

vield and conservation of soil
and +water in rain-fed Farm'mg

Resles and Achievements

I

Soil mutrients (rotal N, NH-N,
NO,-M, B K, OC and OM)
were found highest wnder
Lantana mulched plos during
kharif season. During rahi
season only toral N, NH -N
and K were found highesr under
Lartana mulched plors. Most
aof these soil nurrents were found
minimum  under  contrel
{without mulch) plors.

Experimental plots (Fig. 4)
rilled rwice and mulched with
Lartans recorded maximum
vield of wheat. Yield of rice was
found maximum under once
tilled pine mulehed plocs and
minimuem under craditional
farming practice,

Both soil loss and munoff were
found high under craditional
practices of Earming during rabi

Fig. 4. Experimental agriuu[tuz:d plats mulched with Oak, Pine and Lantana leaf limer



season. During kharif season
control plors recorded highest
runoff and soil loss. Loss of N
through silr and ronoff was
found  maximum  under
traditienal practices during
kharif crop.

4. Lanrana was found beoer
muleh a8 compared to
tradicienally used organic marter
{oak, pine and FYM) for soil
fertility improvement,

3.1.8. Technical Assiseance,
'Snpa‘nmm and Monitoring of
'mehm:n: Area Protection
(CAP} Wark in SWAJAL Villages

Hackgrownd

Carchment Area Proteetion {CAP)
work carries the porencial of
reversing the declining trend of
water sources and resolving the
uncertainties associated with the
water supply schemes. It can help
in meering the houschold water
needs of the people and may also
get their participacion ar che
catchment level. Keeping this in
mind the CAT works are proposed
in selecred SWAJAL villages. Threat
ta the water source, people’s
willingness w0 pariicipare, and
teclinical feasibility may be the main
criteria for the selection of these
villages. [ is expecied that afier
realizing the benefits other villages
iy alse follow CAP work.

Cijeceines

1. To increase discharge of the
water source tapped for water
supply in che: SWAJAL village

e a minimum of 13 litees per

minures and achieve consistency
in source discharge for warer
supply, where variations up to
50% have been recorded

Te protect the water supply
scheme structure threacened
due o soil erosion and landslide
preblems and to pratect the
catcchment area of the warer
sources tapped, which has
considerably degraded and
causing rhrear to the water
supply svsrem of the SWAJTAL

Project

To build the capacity of village
cummumty. by invelving them
in thie process of
implementarion of CAT works
with the assistance of Support
Organizarion

Reslts and Achicvements

The CAP acriviries were
completed in all 165 villages in
December within the stipulated
time (Fame. The activities were
broadly divided imte two
categories, mamely, community
items and individual irems,
Community items included
forescry acrivities mainly focused
o0 biological measures, such as
plancarion of suitable species
afrer land preparation and
ph:rsica] measures, such as
protection of cacchment arsa
from through-fare by fencing
and digging of staggered
contour trenches to carch
rainwater, making check dams
and  soil erosion  control
SLCHCTUTES,  ©IC Several
individual irems were also
included o maobilize villagers
tovwards CAP works such as

A

grass patches, NADEP compost
pit. health and LPG camps, et

2, Abour 763.42 ha land was
treated within che carchment
area of water supply sources. The
activities included planration of
6.5 lakh tree saplings {more
thanm 60 % survived the worst
dey period of recent times),
contour rrenches (84,58 km
lengrh) with rain warer storage
capacity more than 2029 m?,
1871 minor and medinm check
dams and 339 bhak and tacks

for riin water storage.

3.1.9. Integrated Natural
Rﬁmnh{amﬂtmm in Takoli

ﬂwr.'i'p'ﬁ'n el

[n Ceatral Himalayan région
almose all the watersheds are being
suhjecred to a variety of drastic
changes due 1o rapid excracrion of
all the available natural resources.
In face, the different types of
developmental interventions thar
adversely affect the environment
eause depletion of the natural
resources from the warershed. The
Takoli (Gad warershed in the
Garhwal Himalayan region is one
sich watershed where the loss of
naewreal resources has afféceed the
enrire populitian, Therefore, an
integrared  marural  resource
management srategy 15 requined oo
meer these challenges.

Chsfectiver
1. To colleer primary and

secondary information related to
gocia-ccanamic canditians,
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apriculture, livestock, warer
resources, IFFlgation, natuaral
resaurce utilization pattern,
employment erc,

Te develop planning and
management approzches with
emphasis on the needs of local
people for incegrared marral

rEsource management of the
watershed

Rerules amd Achivvemients

1.

The cosr-benefic analysis of the
ginger cultivation under various
land use system {i.c. rainfed,
ierigared and kitchen garden)

and its contribution in the local
economy has been worked o,

In-depth study particularly of
livestock secror of the warershed
are being conducted in relation
to its linkages with natural
resources, cultivation pracriges
and livelihood systems erc

14



he Programmes under che mandare of cthis core are designed to

provide some salutions to locarion specific problems of narural resource
management, Focus is 1o study che availabilicy, use, requirements and prospects
of managing currently available resources more judiciously se as o reduce the
pressure on limited resources. In Himachal che abilicy of pine forests o provids
required organic resources needed for crop production and horticultare are
being studied. In Uraranchal efforss are continuing to assess the impact of
restoration models on soil physico-chemical characteristics to test the suizabilicy
of selecred species for agroforestry systems. A focused study on Nanda Devi
Biosphere Reserve buffer zone villages was undereaken on people’s urilizarion
of agricultural diversity and fandusefcaver change database for analyzing ies
impacts. Similar strategics are being tested in a development block (Hawalbagh
bleck in Almora districe of Unaranchal) where conservation priorities are no:
imposed o assess the natural resource based planning prospects,



ainable Resource
L Strategies for
opment in the

a) Marural Resource Management
for Sustaimable Development

Background

This study i in continuatien o the
work done in past oo the namral
Tesaurce management  for
sustainable development by the
tribal communities in North East
India. West Kameng districe (HQs.
Bomdila) was selected for the
detailed study as  this
comprised diverse tribal groups,
forest tvpes, landscapes, vegeration
tppes, NTFPs and wildlife. The
area haz heen focus of che
development in recent tmes, and
while doing 20 resowrces are
cxploited ro such an extent chat
degradarion  beceme  visihle
frequently at many places, therefore
the area deserves suitable straregies
for sound and suscainable
management of the natural
resources. In rthis repore we are
presenting dara on Land use pateern
and community dependence on
naciural resourcess by Monpa
community of the West Kameng
districe of Arunachal Pradesh,

arca

CMrjectives

l. To assess community structure
and their natural resources, and
sustainable management
practices among selecred rribal
COMEEuniies

2. To gquanrify the swartus of
resources,  its  ucilization
patrerns, socio-culoural

dimensions and tradicional
ecological knowledge

To assess village instizurions
and effecriveness of Customary
Laws in spstem functioning

Results and Achiviemens

L

The West Kameng diserict has
Five major  tribes, namely,
Manpas, Akas, Sherdukpen.
Bugun/Khowas and Mijis.
Besides two miner groups, viz.
Lishpa, Chugpa are also
present. The woral population of
districr is 74,593 persons as per
2001 census, with a
population  density of 10
persens km® and a growth rare
of 32.21 during 1991-2001.

The sl area of Dirang circle
iz 1399.40 km?, and a major
share of land (64%) is under
forest cover, However, due to
exrensive use of forest resources
considerable area (31%) is
degraded. The agriculture
acriviry is confined m 5.51% of
weal land ares, 8.50% land is

Dvirang cirele

Parzmeters

Bambeo e for howse constosction foulms)
Bamboao gse for fencing foulms)

Bamboo use Erzsﬁmimm{quimm [ewlis)
Firewood (q)

Kerosene (lier)

Copl (legh

Agriculrural implement (=fi

Furnioare (cfth

Fening poles (2Rl

Timnber wse For houss (cft)

under barren/rock/steep slopel
snowve, and 0,12% area under
other uses.

3. Land ownership is either with
community er clan or an

individual family.  Land
holdings are small  and
fragrnented,  Per  capira

culrivated land i only 0.54 ha.
Mearly 10 ¢ft wood/househaold/
annum is consumed in the
study area. A toral ner wood
requirement of 519633 cft
(firewnod, agriculrure
implement, furniture, Ftnc'mg
and ritual and timber] was
estimmated for whole Dirang
ciecle. (Table 4},

b Land Use Maodels for Himalaya
Burbgrawnd

Land degradation is a major
problem all through the Himalayvan
ranges. Plantations of multipurpose
trees alone or combined with
agricultural crops would be an
effecrive land rehabilitation strategy.
In agroforestey systems, limerfall

Table 4. Average quantity of forest produce consumed annually in che

Dirang circle Ter houschold

713892 |
36830,2 1
96214 3
2616831 P
170959.5 s
13755.0 i
245535 7
S010.7 2
171674 5
3843 11




Feom the reces acts like 2 mulch
which reduces soil erosion and
increases soil fertilicy chrough che
inpur of nurrients and organic
master, The synchronizanon of the
fram  the
decomposing licrer with nuerient
uptake by crops is considered vital
for impraving the efficiency af
nutrient uprake through the planes.
The purpose of the present study
was to estimate the licterfall, licver
decomposition, nurrient return and
nurrient release parrerns of some,
multipurpose tree species in a
mixed agroforesery plantation done
basically for rehabilitation of
degraded fabandoned)  of
agriculiural land.

nutrients release

(i) Central Himalavan Case Study
CHepectives

1. To identify agriculrural land
use practices swired to che

rl:uloEicaJ and socio-econamic
actrbures of the area and their
implementatian in the ficld on
experimenal basis

2. To evalusee che acceprabilicy of

the identified management
pracrices by the people

3. To undertake Fundamental

researches so as 1o design
refinements in the existing /
idencified agriculral land use
praciices for sustainable
development

Rerwler and Achievements

1. Differences berween species
were most  marked in
palyphenol and e
concenteations. Albizzia lebbek,
Alwnes nepuﬁmﬂ's and Dalbergia
sfsrpe showed higher ™ (2062,
231 and 2.19%, respecrively)
bur  lower  polyphenal
concentrations (3.2, 4.7 and

AR

4.5%,

Beshmeria

respectively)  than
rrgnlose, Ficur
glomevara and Ficws roxburghii
{1.16, 197, 0.96% N and
5.68. 7.1 and  11.64%
polyphenol  concentration,
respectively). B rugnlose and £
rrchierghied had the highest TN,
lignin/N, polyphenol/N and
lignin+ polyphenal/M ratios, A
Lebbek and A, wepalensis, and D,
sipoe and E glomerass had
similar C/N and polyphenal /N
ratios bur differed in respect of
lignin and higain+palyphenol/
W ratios,

Monthly mass loss was
positively related with rainfall
and cmperature hl.'ll: [hfs’:
limear refarinnships were not
significant  (P=0.03) Ffor
semperature in all species and
Fﬂf ED[J‘I femperarurc and
rainfall in £ pocdurghii (Table
i

Table 5. Annual decompesition constane (&) for mass and nucrients for leal liter of multipurpose tree species

planted in degraded land ar Banswara

Antribunes
Alhizia Adves
letebuck
fUET
K .2 (1Y
R 0,59 091
Nitrogen
K AR ] 21
R* Q.87 0.89
Phaosphorus
K 0.75 1.08
B .79 092
Patassium
K 464 40

B! (136 095

Species

Borhmiwia {halbergic Fie
rrpuioss s

0.74 .94 0549
44 03 (43
a2 0Tl (b
(b 91 .91
63 HLEF L7R
9K a3 LR
E%. 2 4.18 370

a7 (.98 057

Lfemrerias

Least
sigailicant
Ficas differénce
rosdirgpiit {P=0.05)
63 LEIE
o
.05 003
0I5
0.53 L
098
.64 L.30

0,49
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3. The highest decomposition
constant (k) was abserved in A
Iebbek and rhe lowest in A,
rugulosa, F glomierara and £
raxcburghii, with na significane
[T=0.05) difference berween
them.

(ii] Northeast Himalayan Case
Stud}r

Ofjectiver

1. To evaluare impact of contour-
hedgerow-farming-system-
technology on crop yields and
averall land productivice

2. To evaluate performance of
locally growing N -fixing
hedgerow barrier species against
pruning  intenstry, their
nitrogen Fixation abilicy and
mulch biomass production

3. To assess cover and barrier
effect of hedgerows an soil
properties, and control of

runotf, soil erosion  and
mutrient loss
Fiesults and Ackicrentens

1. Four nitrogen fixing hedgerow
species (viz. Tephrosia candids,

Flemingia macrapbylla,
Degmodium rensomii  and
Indigefera anil) are being
i tored For their

performance in different soil
types. Ir was recorded thae M-
fizing species perform much
betrer in che soils of secondary
foreses, recent landslide, 3¢
vear jhum and rainfed
agriculeure. It also proves that
using these hedgerow species in
such stress soils may lead to

faster recovery of their nutrient
statig  and  cthus  ecould
rejuvenate degraded lands,

2. Impact of contour hedgerow
intercrapping on maize crap
waz estimated, and an increase
of yield by 210%, 141%,
118% and 75% was recorded
im ploes  treared  with
hedgerowsmulch, hedgerow
anly, green mulch only, and
forest litter, respectively than
the contral ploss.

3. The enzymatic activicy of soil
alse improved with applicacion
of mulch with hedgerow
species. Total N increased by
8.7, 134, 17,4, 130 and
15.5%; total P increased by
21.3, 28.7, 45.7 36.0%:
dehydrogenase by 340y 21.9,
923, 72.3, 63.5 and 28.8%,
and urease activity increased by
0.3, 78.9, 24.6, 1039 and
90.0% when plots were rreared
with hedgerow only, green
muleh anly, hedgerows mulch,
torest  litter  and  jhum

trearments, respectively, than
the control plots, '

Eﬂr&g‘mumﬂ'

This project Focuses on designing
strategies for sustzinable lvelihoods
of traditienal hill societies, and
]inking environmental concerns
wirh susrainable development in
selecred locations in Arunachal
Pradesh. Ir is 2 multi-institurional
project, and GBPIHED is working

in the West Kumeng districe {area
7422 k') that has many key
Fearures, The area is surrounded by
ingernationsl boundaries, it is an
important corridor for many
animals (elephant pass) and plants,
and comprise the Outer, Lesser and
Higher Himalayan ranges with
diverse vegeration types in an
elevation gradient of 100-70%0 m
above sea level, The forests are
categorized inro 3 broad legal
caregories, ie. Reserve Forests (RE),
Anchal Foresrs {ARF) and Unclassed
Stare Forests (USF), Shifting
cultivation, fire, grazing, timber
eollection, poaching, and NTFPs
harvesting are perceived as major
threats to rich flora and fauna of the
ired, The project aims o design
and develop site-specific in ron
explore:  ex  sirw
conservation  possibilities by
bringing rtegether scientisrs,
managers, planners and local
eommunities g0 achieve community
development.

strategies,

Dbjetives

L. To stud}' COMMmMUALEY SEructue,
lard wse-land cover change and
rale of shifting cultivation in
sovic-economic develapment of
the communities

2, To understand forest ecosystem
dynamics of different legal
forest types (Reserve Forest,
Anchal Forest and Unclassed
State Forest) and impact of
secondary foreses on livelihood

3. To identify and estimate the
quantum of NTFPs harvests
ane their porenrial for Riture
use. Also see the possibiline of
vilue addirion o 2 few NTER.
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Femles ana Achicvenenes

d

. West ]{nm:ng discrice has Fve

major  tribes (Maonpa,
Sherdukpen, Aka, Bugun and
Miji} and all these have been
selected for the study. The
agriculure is the main econamy
of the region. More chan 90%
population is dependent on i
and 57% income is generated
fram  chis  secor onlw
Agriculture practices varied
from sertled in western region,
combination of serrled with
shifting agriculoure in mid-
southern zone to purely shifting
cultivation in caszern region of
the districr.

In Dirang and Kalanrang circle
of Menpa and Sherdukpen
communitics agriculrural land
wse svstem i transformed into
horocuitural system, and many
fruit species. such as apple,
orange, pineapple, pomegranate
and kiwi fruits have been
introduced in the area and
most of them are performing
well, Besides, cultivation of
large cardamom, black pepper
hais also been sown. At sclecred
p]am zven I'J'H'..' msmiil’lrd. iS-il.’-ﬂ
being comverred into apple
orchards  (particulatly in
Zimithung village) and orange
plantation {as in Yewang
village.

Legal forese categores showed
thar the RF had a wee densicy
of 434 individualsfha, USF
337 individuals/ha, while ARFs
has 234-341 individuaistha.
which can be arrributed o the
hioric pressire at the site

Background

The Himalaya constituces o unigue
seographical and geological gnciry
l:nm:pris'mg of a diverse social,
culrural, agro-economic and
envirommental setup. [n this region
limired life suppornng acriviries are
available; land constirures the most
precious resource for its inhabiancs
a5 it is the main soirde of
livelihood, The ever increasing
population of human and hvestock
in this region, has made it
imperanve to assess the production
aof bioresources such as agriculrural,
fuel and fodder in che differsn: geo-
environmensal cenditions, With
this  in  view, Hawalbagh
developmene block of Almora
district was selected as a sample.
and i being studied in decail. The
entire block has been divided inte
three altitudinagl zones (t.e; less then
1400m, 1400-1600m and maore
then 1600m), and Forry villages of
the black are being studied. During
this year various informations on
fodder (availability, sources, type,
wses, ¢rc.) were collected and
analvzed.

CHjecrivg

. To study the different sources
of fodder

b

Te guantify the toral
preduction and consumprion of
fodder in the different geo-

enviconment condition

Reseles and Achicromenss

1. In all the three altitudinal zonas
it was found char the nearby
forests are a major source of
fodder; as the rural inhabirants
are grazing cheir cartle (cow, ox,
goar. et throughour the year
andd also collered fodder during
rainy and winter seasons.

2. 1t was found that broad leaf
trees are the main sources of
fodder during winter season
whereas grasses during che
FHity Season.

3. The fodder
increases  with  ingreasing
alritude. Because the
inhabitants of the higher areas
keep more livestock compared
1 rthe inhabitants of the lower
arcas. It was found thar the
average livespoclk was abour 3
per households in the higher
arcas and abour 1.3 per
households in che lower areas,

reguiTement

ield School-

Backeroumnd

Currenr development policies
have led 1 much rethinking of the
role  of extension in  rural

development, The NGOs, farmers’

associations, commercial enterprises
and rurdl communities are ssUming
2 more prominent rale in the
development process. Together with
thie various stakeholders (such as the
owners of the development process),
the appropriate  technology
demonstration, dissemination and
extension services increasingfy need
ro focus their amencion on the

i3
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faciliation of communicarion,
neguti:l:ion, commitment and
collective dtci.si-;}n-making armong,
rural peopleers. This implies thas
extension services will have ro
become intermediary change-
oriented organizanons, geared o
creating the necessiry maneuvering
space for participation, collecrtive
d,tcisionvmaklng and COMIMUIY-
haged mAnsgement,

CMefectiver

L. Te develop simple Feld
manials for farmers

2. To train craimers in technologies
descnibed in the manuals

3, Te impart craining through
participatory learning

methodology
Results and Achiererrens

1. Ar the Instiuee HOk fourteen
rraining courses (each for three
days) Focused on ° Krichak Vikar
Evam Arthik Urthu” for various
line deparements of Seate
Government wers organized
and 2 tomal of 654 person (472
men and 18X women) were
trained. Similacly, five rraining
courses for different farmers and
WNGOs werking in Urraranchal
were organized and a toral of
E71 (291 men and 580

women) were crained.

2. About 45 farmers of more than
IS villages and 3
representatives of various NGOs
of the Virhi wvalley and
adjoining arcas have been given
eraining and also encouraged
for medicinal plane coltivation.

3. Field exposure- on natoral
FESOUNCE MARMEEMent was given
to more than B0 high school
seiente background studenes
belonging w 30 schools of the
Garhwal region in rwo training,
programme cach of § daps.

(Summary of complered project)
Background

In recene time the demand of
medicinal and aromaric plans
[MAPs) has increased rapidly in the
global market. The domestic sales
are prawing at & tace of 20% per
annum, while the international
marker For herbal producis is
estimated to be growing @7% per
annum, Due vo rapidly increasing
demand of MAPs, the number of
species known to have become rare,
endangered, threatened and
extinct, Every year thousands of
vanes of these plant resources are
being exploited from the nagural
habitat eicher legally or illegally
without Fair benefits accruing o
the local people. IHR is the
storehouse for the MAPs. However,
managerment and conservation of
these MADs in their narural halitac
require acrive imvolvement of the
local cammumities at every step.
Therefore, effective training and
capacicy building focused om
domestication/celtivation  and
conservation, improved marketing

systerits and  processingisemi-
processing, h[upruspcc:ing and
value addition are the appropriace
shorr- and lung term solution o
ASHUTE conservation and
management  and  sustzinable
livelihoods o the local
commnities,

CMectives

1. To idrnlify appropriace site for
che establishment of
demaonstration models  for
cultivation of medicinal P]anu
having huge econdmic potental
and market

2. To develop agro-technology for
ecanotmically suitable species
and also document indigenous
agronomic practice and wscs of
these medicinal planes which
are under cultivation

3. To work our cosc-benefic
amilvsis of cultivaton and their
role in local eoonomy

Reswles and Achlevements

I. Biomass and yield was assessed
in one and two year old
plastless of Alfrum seracheyr,
Angelica  glawea,  Armebia
benthantis, D, batagirea, and
Rbewm emodi under different
microclimaric conditions such
as open, polvhouse and shade
conditions, The maximum
biomass accumulation was
recorded For Daceplorrbiza
hasagivea and K. emodi under
apen condition, for A srachey
and A, Benchamit  under
rrlyhiouse conditions, and for
A, glawce  under  shade
condition,



2, Cost-benefic  analysis  was
carried out For different MADs
like A dupmile, A stracheys, A.

glanca, Carwm  carved, D
haragive, .-'l-fe'g.wmrpdm
polyandra,  Plewraspermum

angelicoides and Sauznren cosens,
The total monetary input
recorded maximum for 5 covwes,
whereas it was least for . car
The monetary inpucfoutput
ratio was found high for C
cares 12500 and minimum for

M. polyandra.

3, Thousands of seedlings of 14
MADs species have been eaised
in the different demonsrrarion
sites  and  shour 90,000
scedlings of different species
with maximum number of

Alfiwm  gpp.  have been

diseributed o incerested

farmers, NGQs and GOs at
free of cosr,

Baskgrosnd

Tribal communiries in North-Ease
India are intimately dependent on
natural resources for cheir survival.
In recent times there has been
tremendous pressure on natural
habirars and many useful plants
have come under the
caregory. There is an urgent need
e screen oul more information on
wseful plants, document indigenous
knowledge abowr their urilizagion
and management and taking
necessary step for their in s

threar

conservation and suggesting ways
for encouraging ex s cultivation
and rearing of selected and
preferred edible wild plancs and
other high value species within or
arpund the homestead using poly-
pits, polyhouses, and in cheir jhum
fields and fallows using shrub and
tree species a¢ hedgerows, The
present  project  focuses  on
evalvating  the  tradirional
knowledge for use of food resources
that play a vital rele in proper
nourishment of all including the
nursing and expectane mothers of
the Nyshi community in the
Papumpare district of Arunachal
Pradesh.

Cibjectives

1. To incresse the sccessibility of
the rural populace o maditional
food and mucritional sesources,
particularly those, which are
imporrant  supplementary
dicrary sources of prorein,
minerals and vitamins for
expecting and nursing mothes

2, To augment agricultural
productivity by introduction of
simple soil ferility enhance-
ment measures such as by the
introduction of bio-composting
and high value crops

Reswlts aned Achievements

1. To determine she reproductive
health starus of local women
and o identify some of the
rraditional wild edible plancs
commaonly  preferred  and
consumed on & regular basis
household surveys were
conducted in 6 villages, viz.
Midphu (1 and II), Sapa,
Chiputs, Rose, Rono and Mani

AN

Doimukh circle of
Papumpare disrrice in
Arunachal Pradesh.

under

So far 39 most prominently
wsed species  have been
screened thar are used by the
communiry in the soudy area,
A large varicty of tuber crops
are used, ie Cassava (Manihar
erculentay, Sweer  Potato
(fpomioen batarsy and different
Colocasia specics. Generally sll
the spectes.  had  high
phespherus: and  protein
coneent.

. The village survey reveals thar

there are least avenues to
increase crop production wniil
some special efforr are made. Ta
increase the income of farmers
a multi-tier cropping system
has been inrroduced consisting
of fruit trees (jamun) a5 upper
storey with Piper fongum, large
cardamom-Colocasia—
Pineapple-Tomato-Brinjal ar
middle storey, and Sweer Potata
just ahove the seil surface. The
performance of each of the crop
is being monitored.

. Trials are being done on the

groweh and produceivity of
some important root-uber
crops also, such as Sweer [Pevtaroy,
Cassava amd Colocasia as

effected by mulching as well as.

modifying their agronomic
pracrices. All these species are
planted by diggmg wenches of
30 cm wide and 5 m long. The
yield increased by 3-5 times
recording 3 yield of
32.31+8.45, 62:4.5 and
74.0253.7 © ha? for Sweer
Potaco, Colocasia and
Dioscorea, respecrively (Fig 50



Weight of cabbage head (g)
g 5
T |

E

- DAYSS
= [AYES T
= DaYS a0

10% 100%

50%

Manure Concantration

Fig. 5. Cabbage vield (kg as influenced by Bquid manure applicatan

Background

The Environmental Information
System (ENVIS) on Himalayan
Ecology was setup as a part of
EMNVIS nerwark in India by the
Ministry of Envieonment & Forests,
the nodal agency in the country o
collate all the information fram
these Cenrres ro provide national
seenarios 1 international seoup
INFOTERRA Programme of
UNEE ENVIS essentially help in
handling of huge and wvaried
information relevant 10
environmencal management and
development.

ﬂ!.':;i‘cm" wer

The ENVIS Centre on
Himalayan Ecology is the sole
Cenere in the enrire Indian
Himalaya;, which is trying to
integrate the available informacion
in the ready o use form for the
users af remore hilly regions in

particular, and for regional
developmental planning in broader
perspecrive.  The Centre currently
engaged in collecting, compiling
and disseminaring information

through viable darabases.
Ressiles and Achievements

[. ENVIS Baulletin Volume 10
Nao: | and 2 were published,

. 202 queries were handled
during the year 2002 o
provide response services.

Baclground

The TSBF is 2 programme of
collaborative research with the
overail ohjecrive of dereemining the
management options for improving
the fertility of cropical soils chrough
biological processes: The South
Asian Regienal Merwork
{SARMET) of this programme is co-

hosced by chis Institure and
Jaweaharlal WNehru University, New
Delhi since 1993 and is facilitating
center for information collection
and dissermninarion,

Cbjectives

1. Te conduct! encourige
collaborative research wich/
among parricipating scientists.

2. Te coordinate research
nerwarks and projects,

3. To develop test methods and
identify appropriate sites for
long term experimenrations and
monitoring of below and above
ground biodiversity and their
impact on  soil  Ferrilice
improvement.

- Resulte and Achiererenss

1. Compilation of sbstracrs and
bibliography.

2. Project propaosal on
conservation and sescainable
management of belowground
biodiversity in and around
Manda Devi Biosphere Reserve
(NDBR) presented and has
been approved by expert

commiteee 1n the smarc-up/

planning wockshop.

Bavkyrownd

The Contour-Hedgeraw-
Farming-System-Technology



[CHEST), which i3 based on
planting M -fixing hedgerow species
in contours all along the slope at
certain intervals and allowing alleys
o preduce crops, i found very
effective and relevant as an
aleernarive for the slash and bum
agricultural system of Morch easc
India. It is low cost and simiple
innovamon oo land rehabilitation
and holds memendous porencial for
developing a long-term sustainable
sgricultural  stracegy  while
simultaneously ensuring
environmental conservation. This
project is aimed for testing efficacy
of mulripuepose hedgerow specics
on land productivity and Ferility
int Morth East region.

Ohsfociives

I. To study selected hedgerow
specics for their biomass
accumulation, pruning, and
frequency and assess impace of
mulching on seil molsmure and

B Ammonificagtion
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weed praliferation.

b

To assess impacr of hr;{lge;mw
species on orop production.

3. To aseesz autrent relesse from
leaf lirver and mulch biomass.

Resiles and Achivvements

1. Weed diversiry, density and
biomeass in conrral plor having
30 species with an average
density of 280 planes m? and
& biomass value of 37-140 g mr
* in different months were
significantly higher than the
mulch applied ploms.

2, The highest yield of romato
was recorded with high qualicy
mulch (8,68 ¢ ha'), Fallowed
by mix-qualicy mulch (6.96 ¢
ha'}. low quality mwleh (4.74
t ha') and minimum in control
plors (4,31 ¢ ha'h

3. Mutrient release from four

& Nitrification

o

4

AN

differene hedgerow species {viz.
Desimadinem rensonsi, Tephroshia
candida, Flemetgia macropiplls,
and fndipofere anil and Forest
licver indicated thar D rémsoni,
£, anil and T candieda had very
Fast dcmmpnsiﬂnn. Mix leaves,
£ macrophylla and Forest livrer
wwok relatively longer fime in
decompaosition.

Impace of different quality of
mulching viz., high-qualicy
muleh  (green  leaves of
hiedgeraw spp. applied @ 40 kg
N ha'), lew-quality mulch
{rice husk applied @ 40 kg ™
ha''), and mix-quality mulch
(green mulch and rice husk
cach applied @ 20 kg N ha™)
on soil N- mineralization
exhibiced greater rres of NH
- and WO, N
mineralizarion under high
quality mulch, showing tha:
mulching  of M -fixing
hedgerow species significanrly
improves soil qualioy (Fig, &),

% Total mineralization

Fig. 6. Impacy of different qualioy mulching on soil N mineralizaien,

el
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Background

Wild fruics, edible oil, medicinal
value, ete have played & prominem
role in the socio-economy of human
beings, particularly in the tribal
and rural areas of the counrey for
thousands of years, Alchough the
wild planes of fond and other values
arg not consumed  in large
quantities, their rele in local
communities cannot be iznored.
The forest of the Garhwal region
produce many wild edibles of huge
economic porential and are oftenly
usedd by the local population, Thene
is° also & varlety of il
unappreciated species in the forests
whose economic value is yer 1o be
exploired, Fuller urilization and

domestication of many Forest
species could supply Food and
edible oils and also impreve the
economy of the region. The
Primiepia weilis (locally called
Bhenkal), Prower  armentaca
(Chulu), Prunss persiea (Rirol) and
Litsea constaiins {Chirad) are some
important wild edible ail yielding
plases of this region, which require
immedizte scienrific and
technological intervenrions,

D.!y'rm‘ er

L, Inventory of wild edible oil
planics, disrribution patterns
and cheir contribution in the
lacal dier and rradirional health

Care system

. To document indigenous
knowledge of oil extraction,
consumption pattern and uses,
and comparison  of  oil
exeraction from traditional and
maodern rechnigques

3. To analyse the nutritional,
physico-chemical properties,
farty acid composizien and
medicinal values of the oil and
scope for their value addition

Revuler and Aedievementr

1. Surveys in several remote and
isolaced valleys of the Garhwal
region werg conducred and
parenrial sites of thess species
idenrified.

Fa

Anaiysis of secondary
informarion (lreracure survey;
traditionzl  healers  and
knowledgeable persons),
revealed char wild planms which
vield varisus edible produces
have a high energy coment, and
enormous medicinal porential.

3. Documenred indigenous
knowledge related o seed
collection, sved processing, oil
cXrraction, COnsuMmMprion
paern and mode of wses,
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| "he importance of maintaining Himalayan Biediversity not only for
L the present bur also for poscerity is now well recognized. The core is
strengehening its activities by developing both short (locarion specific) and
long {broader spatial scale) term programmes. All acrivivies are responsive 1o
conremporary global thinking on the subject mater. It s in this conrext thar
the Frame work of different projects is developed as per the guidelines provided
by Mational Action Plan (MAP) and AGENDA 21 in conjunction with the
convention on biodiversity. It aims in harnessing potential bio-resources
equitable and alsa in halving the increasing pressure on biological assets.
Following research programmes are under progress: Documentation and
priaritization of imporant components of biological divemsity: identificarion
and monitoring the processes and accivities responsible for depletion of
biodiversity; and idenrificarion of prioriries for maintenance af existing
biodiversity in the Himalaya and assessing threars o biodiversity in selecred
provecied areas, Effors are glso on ro complemenr iw mrw conservacion with
the help of ex sfen methods and ensure people’s paricipation in biodiversity

CONServanon.
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3.3.1. Studies on Biodiversity,
Habitar Fragmentation and
Conservation in the Protected
g,nd. Ecologically Sensicive
Habitats of the Himalaya

Backeronnd

The idenzification and
characterization of habitats of che
Himalaya, especially  chose
supparting sensicive biora is of
paramownt  importance  For
identifying rhe disruprions and
magnitide of pressures leading 1o
habirar degradation and exrirpation
of important species. Index of
change in a system can effectively
be monitored and conseevazion
micasures adopted when habirats are
taken as study units. The project
was initisted to scudy the habiva
diversizy, diseribution pattern of
rative and non-native species,
resource utilization partern, and
monitor charges in protecred and
unprovected areas af the Himalaya.

CHsjecrives

1, Idenrification, classification anc
mapping of important habitars
thar support important raxa

2. Idenrifying depree of biotic and
anthropogenic presunes causing
habitar fragmenration

3. Marrowing the gulf berween -
sisn and ex=sity conservation by
develeping techniques for
enhanced economic uriizanon
of dm-sity resources in ex-rity
fitations

Kol and Achrevernenn

(#} Bilodiversity studies of sub-
sropical and remperate forots

I

]

Selecred \'illagfs (Ehaniz,
Bhanolia and Chavukuni} of
upper Sirdunt gad carchment
(Ranikhet) were surveyed for
domesticared diversity, resousce
urilization  partern and
extraction trends of fodder and
fucl species, Over 30 species
were utilized by the inhabirants
of the villsges for medicine,
food (wild edibles), fuel, fodder,
house building, agriculoural
wools, fibire and varions other

purposes,

Derailed foristic surveys were
conducred in Airaden Reserve
Forest, West Almora (Tahble &),
Of the roral recorded planis,
263 species fall under different
use categories, Le., medicing
(121}, wild edibles/food {107),
fadder (57), fuel (2729,
agriculeural tools {121, house
Building (9}, fiber {3, religions
(73, and various other purposey
(13 spp.). 21 species have
multipurpose utility,
Considering  the  habit
preference, discribution rangs
and population size of species,
59 apecies have been identified
s rare-endangerad.

(b} Biediversity semdies alvng

disswrbance gradiem:

i.

B2

Demographic  profiles  of
identified forest rypes under
different disturhance intensities
were  developed.  Owerall
similarity  in population
SEFLICELRG Was apparcnr in mast
cases,  Relarively greacer
seedling density in degraded
and semi degraded conditions
was characreristic of all the
foreses (Fig, G

. Compositional Features of
forests ar differesr disturbance
intensities were compared: (i)
Pine  foresi
patterns exhibiced significant
(pe0.0%) difference across
disturbance intensities. The tres
density (r=-0.985, p=0.001}
and eree bagal cover (res{l.617.
pell.03) showed significans
with

tree  densicy

correlation
increasing disturbance level; (i)
Mized ferest - the ree density
ir=-L851, p<il]), mean basal
cover (r=-0.754, p<0.05)
seedling density (r=-0.702.
pel0l) and sapling densiry
(r=-0.872, p=0.01) exhibired
significant megative correlation
with ingreasing disturbance
level. Howevee, herb densioy {e=
0,731, p=l01)  showed
significanc increase; (i} Oak
foresy -

disturbance level a significant

negarive

with imcreasing

Table 6. Piant diversity of Airadeo Reserve Forest (west Almora)

| Tasonomic Geoups | Families | Genera | Species

484

1._|F¢ Foarms
H Sh i Pe

Angiosperms 11z 358 326 | B4 ™o} -
i Giymnosperims E ES I3 f= 3
| Prerdophyres [ EE = |8
| Toral 135 398 (%46 | 336 |84 7 | 39

L

Abbreviatons wed: He Herb; She Shreb: TeTree: amd Pr=Treridapinyres
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Fig. 6. Popularion structure scross disturbance gradient in different Farst types.

reduction in rree densiny {r=-
0.985, p=0.01). tree mean
basal cover (r=-0.617, p<0.1],
and COngentrarion of
dominance {r=-0.737. p<0.03]
was observed. A significant
imcrease  with increasing
disturhance level was apparent
in case of shrub density (r=
0,944, p<0.001),

Sendies in pensitive babitar -

ermberiine

1

With increasing alrirude, tree
density, tree basal ares. diversity
index, seedling densicy, sapling
density, shrub and herb density
tended to decline in all sites.
However, decline was
significanc only in case of tree
densicy (r= - 0,872, p=0.03),
cree basal area (r= -0.905,
p=0.01} in Tungoath area.
Among others, seedling and
sapling density (r= 0,998,

id

N

p<.OT) in Pindari; rree
density and seedling densicy
(r= 1.897, p=<0.003), roral
basal area and seedling density
(r= 0.948;, p<0.01) in Lata
showed significant positive
correlation. Other relatonships
were non-significant.

Study conducred ra investigate
the response of plant species!
community at forest fringe (ie
boundary berween forest and
meadow) in three sites viz.,
Phurkia (Pindari}, Nzgral area
(Valley of Flowers) and Kheron
valley,
community amribuces (Table
7l

revealed  following

Kanagwar Wildlife Sanctnaiy-
KWLS (H.R)

Popularion study of
Pogopbyilum bexawdvinm was
made across folrresn sites in
Kanawar Wildlife Sancroary
and irs surroundings in Bulla
diseeigr,  On
minimum 0.1 individualsfm?
and maximum 1.9 individual!
m* were recorded amangst
diffeeent sites, where pH
ringed from 4.5 o 7.2, About
67 % guadrates appeared with
one individual and enly 1.19 %
and 059 % had 5 and 6

AVEerige. a

individuals, respectively. Most -

comman availabiling (13 sites)
of taxa was recorded under tree
canopies [density up to 1.92
indJm*; frequency up to
72.3%). Roteen logs, moist -
grooves, pastures, were other
important micta - habicats,

Porential population assessment
for B hexandrum was also made

F
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Table 7. Compositional features ar forest fringe in three sives

Sites Phurkia ! Wageal ! Kheron
_fan.;unm Jntzf. = i --E-eux;ﬂnrr = - Interiar | Bosindary | Incerior Boundary
Diersinpllia | 280 120 760 550 860 1140
TBA M¥ha 35,08 1850 16.75 w3 | s | a7
Diversigy index () | D64 044 | 038 ' o | 148 076
Elon. Dhaminane | oss 0.71 | ore ' i1 | o8 | osE
Seeling Density/a 5200 o0 | 520 o esn | 20000  L4don
“Sapling Densigba. | 4000 | 2000 | 6800 | om0 es0 7200
Shioh Densioptha | 1500 si00 | 14 T s | sme | 7o

using plant marphology and
biomass daca. For different
sites, a minimum of -16.0 cm
and -7.0 mm to 3 maximum of
-60.0 cm and -16.0 mm
average plant heighe and
rhizame diameter, respectively,
was recorded.

f

-

Buckerannd

P

Adequaze base line dara on
biological resources of any
biogeographical region help in the
identificarion af species,
population, communities, habitats,
landscape elemenes and ecosystems.
As such, it is imperative o develop
El l:.'urnp'uu:riztd da[l b-ﬂ.!f D.F
existing hioresources of the
Himalaya. So far comprehensive
bascline daza for the Himalayan
biaresources is not available,
Therefore, preparation of inventory
of bioresources {family wise, rare-
endangered, ethnehbiological
inc]uding medicinal p]:mrs and
sacred plants, endemic species, ee,)
has been iniriaced.

Osectives Orchidaceae (20 spp.), were

dominant, Analvsis revealed

1. Develop &  computerized 178 species as narive to

database of all species and their Himalayan region, 09 species as

habirars endemic and 104 specics as

] ) near endemic. Seven species

2. Draw information abour (i.e.. Allism stvacheyi, Berberis

variows atributes of specific it Peraotis diteetiet.
habitats/species

Nardostachys  grandiflara,
Picrarfiza  furreod and
Pitepsparnmi eriocarpum) have
been recorded in the Red Dam
Bonk of Indian Plants.
Fu!luwing IUCHN criteria, 64

3. Prioritization of species and
sites for conservation

Resalty and Avhievements

I. Inventory of Medicinal Plants species {critically endangered -
of Urtaranchal was prepared 1§ spp., endangered -17 ,
(Table &), Amongst che families vulnerable -22, low risk-near
Asteracene (3T spp.), Fabaceqe threatened - 6 and low risk-
(43 spp.), Lamiaceae (33 spp.), least concern - 1) have heen
Apizceae {21 spp.), and idencified as thréatened,

Table 8. Diversity of Medicinal Plants of Uttaranchal Stace

‘Feofiomic Groups | Fantilies | Geners | Specice 1k Faems

! [N ) S A e R X
Angioaperms 140 87 688 a1 | i | 133 -
Guuaogems |3 |5 e [ 1[5 |- |
Preredophyees ¢ 6 T | = . . T |
Toul "1y |48 | | 41| 15 | 18] 7 |

Abbreviations used: Ha Herbs: Sha Shrub: TeTree: and PrePrenidophyes



2, Informarion on sacred planes of
[HR was compiled. A tonal of
153 species (70 families and
125 genera) of vasular plans
{trees: 59 spp., shrube 30, and
herbs: @6) have been recorded
a5 sacred plants, OF these, 33
species were native, 0n¢ spocics
(f.e.. Plewrespermmmn dersiflarns)
endemic and 14 species near
endemic w THE.

3. Invencorylassessment was made
for 133 medicinal plant species
(59 families), of H.P. These
species constitute 17% trees,
23% shrubs and 60% herhs. OF
tlie oral defined taxa, $3% are
native to the Himalayan region
and 34% endemic {Indian
Himalayan Regien). Use
patrern, nacivity and endemic
starus of the species were
explored. Family Apicaceae,
Asteraceas and Ranunculacéae
are under major threats far
having 10 TMPs each. Owver
50% species under ethmo-
medicinal and commercially
medicinal use  Ccategory
indicares high pressure on
them. Destructive narure of
specics use pattern, ie. root
(60%), whole planc (16%),
barkfwoid resin (19%) furcher
indicates high intensity of
threats from harvesting.

3. Esrablishment and
‘Maintenance of Functional
Arboreta in the Himalaya

E@r."cgmmwf

In order o develop a germplasm
bank of Himalayan species and
cnsure
enrichment of germplasm  in

ex-siin  Conservation,

arhoretum  ar Kosi-Katarmal
{Fumaumn Himalaya) and
maintenance of Rbodedendran
arboretum  ar Sikkim  are
continuing. The project is envisaged
to be exrended o Himachal
Pradesh and North-East region of
Indian Himalaya. The activiry will
nat ealy serve as a gene bank of
different Himalayan life fosms bur
also provide opporrunities for
Facilitating rescarch, waining and
development activities.

Dsfectives

. Developing 2 gene bank of
Himalayan species including
economically important raxa

2. Developing propagicion
protocals for locally acceprable
species for sustenange and
conservarion value

3, Large scale mulriplicarion of
species and making the saplings
available to local people and
also for rehabilicating degraded

lands
Hesulis and Achievemens

la) Serengehentuyg of avboreswm, Ko
Favarmal

1. Maineenance of the aursery and
further extension for the
esrblishment and mainrenance
of germplasm of native teee
species including wild edibles,
medicinal plants, orchids and
ferns was conducred,

Propagules of aver 33 species

were collecred and accessioned.

Oiver 4,000 secdiings of various

species were planted in che

arboretum sites and Instituce

(b

N

premises. Scedlings  of
multipurpose species were
distribured o local inhabitancs.

Seeds of Caltis tetramdng, Melia
sredarachia, Lencaena
leweencephala, and Heynew orijuga
showed comparatively high
percentage af germinarion
(Le.> BF "), Sapindus
muckorasi and Enompnns g
shewed a very low percentage of
germinacion {(fe. < 10 E N
Albizia chinensiz, A, procera,
Emblica officinalis; Terminalia
chebula, T bellericn, Dalbergta
sericeds Bawhinia varicgata, and
B wahlis were found susceprible
to [rodt,

Seeds and seedlings of over 35
rare endangered, endemic and
atherwise imporwant species
were callecred from different
lecations.

Propagation protacels for MPTE

. Seed germinacion experiments

of Corplus jacquemontii (Family
Berulacraz), which shows
infrequent or poor nacural
regeneration revealed gradual
decrease in percent germination
with increasing seed storage
fire ar room femperature.
Species showed asynchronous

seed germination (Fig 7).

Pre-chilling (60 days) showed
best responses. n parricular,
under this creatment, relaovely
heavy seeds (=1.2 gm per seed)
shawed  higher  percent
germinarion (h3%) as
compared to  40% seed
germinarion in case of lighrer

seeds (21.2 pmoper seed). Cheer

29




350 seedlings obtained were
cransplanted  ar  Inscieuce
Arboretum (Kosi-Kacarmal)
and near namral population

Lita (NDBR).

level of
germination.  Above 90 %
scolon of Preerarliiza burrooa
were successfully propagared in
poly-house,

showed  wvarious

Feg. 7. Asinchionews seed germination/growth of seedl itgs Clorpler iaeqresnontic

Strengthening Herbal Garden
and Medicinal Plant Nurseries

in H.?

Medicimal plants
(Kasol-Kullu} and Herhal
Garden (Mohal-Eullu) were
improved and evolved as a
forum for visiters from different
sectars of the sociery for
training  and  education.
Medicinal plant gene hank
enriched up to 209 accessions
of » 76 high value and
endangered medicinal plants
(this includes 21 species and
3 accessions in 20030,

AuUrsery

Experiments an sead
germination revealed thar in
nursery beds, dneelica glawca
(20-25 U5}, Heraclewm
candicans {up wo 7O Ua),
Seltwum sp. (up o 25 %) and
Sanssurea costus (above B0 %)

X

d)

Perindical phenology of
medicinal plants was recorded
in Herbal Garden, identifying
16 paramerers. Special foous
was made on Amgelica plavwca,
Acorss ealamms, Avctinm .!'.qp_la.;_,
Bérgenia sp., Podophyplinm
bevcandrum, 5. eosrns, Valeriana
Jatamanst, Viola sp., ere
Changing pattern witnessed
from that of narural habiras:
manicoring continued.

Propagacion  protocels  for
medicingl plane (H.2)

Propagition package was
established for  Viderdamae

gJaramanst using & rootsrock-
citegories (J-size and 3-
position) and 2 types of stem
segment under polvhouse and
Open nursery conditions, One
season’s growth and biomass

studies indicace thar plangs
grown in poly-house produoce
ﬂigniﬁ{.nn:h' h]ghct biomass
aver plants in open nursery,

2. Using 17 pre-seaking chemical
mrearments 1o seeds one and a
i‘aﬁ]F—}"ﬁ]f :“\cedh:ng growth znd
biorass in Heayohinm picarem
was evaluated under nursery
condition, Owver 6 creatments
proved significandy wseful to
enhance early roonstock grawh.

3. To develop propagation
packages of Sefnum fomuifolium
17 pre-sosking chemical
Treatments used: 9
significantly stimulared sesd
germination (up ro
contral under lab conditions,
LA, KNO, and NaHCIO,
trearmenes were amongse best.

were

TG aver

334 Inidiating Biodiversity
Conservation Through Peoples’
Pirﬁ::;i.[:_aﬁon in the Himalaya

Background

Bindiversioy conservarion programs
are being pursued acrass che
Himalaya by both the Government
and MNon-Government agencies.
Presently, such initiatives are
restricred to identification of sives,
SUrVEYS, af
biological resources, steengihening
the nerwork of Protected Areas,
conservarion of threatened species
and ex-site germplasm maintenance,
It has been argued thae conservation
action needs ra be promoted and
implemented by bringing local
people imce the conservation
movement and considering them as
potential allies. Since these aspects
are not adequarely focused in the

inventorizacion



Himalava, an initiative in this
dirgction was taken to bring the
target groups in to the conservation
mMovement,

Cifectives
1. Promore and screngchen

interacrions with the marger
EROLUDS

2. Promote canservation science
especially
f_'.r.r”q;v: students

amaong Schaal!

#. Imparr on sice rraining on
collecrion, storage
propagaction methods of warge
species focusing on teachers and
srudents

and

4. Obrain and analyze response of
different target groups with
respect to location specific
CONsErVATIoN option prion tes

Resales and Achievements

L. A owo days Training Workshop
{IX of this series) was organized
ar Government Inrer College,
Kanda, Bageshwar, Over 63
parsicipanes (21 reachers and
42 srudents) represcnring 19
educarional
district Bageshwar participared
in the Workshop.

2. Different aspects of biodiversity
conservation i.e., definition and
dimensions of biodiversity,
starus and  threass  to
biodiversity, linkages of
bindiversiry with
environmentil facoors, impace
of developmental projecrs an
biodiversity, echniques of i
siem and ey srfw conservation,

insrifurions of

value of bindiversity and value
al;il;tit:i_:n, J|]:|P|:ir_‘.11.i.ur| of remote
sENSINE 0 bicdiversity
canservation were introduced
to the participants threugh
deliberations and

demonsteations. A special

module on  high value
medicinal plants was also
introduced (Fig. 8.

Participant’s inputs, rthrough
interactions, group discussions,
were obtained o idendify area
specific biodiversity relared
LRI

5. A special meering wich reacher
parricipants was conduecred
during the Workshop and
possible SIraregics for
strengrhening the acovity in
different institutions were
discussed. Teachers advised 10
organize an Orientation Camp
for teacher participanes, so that
those teachers can
independently take-up the
work of resource person for

Futire Workshops, A two-day

N

aricnration camp for teachers
was subsequendy organized.

3.3.5. Dynamics of Strucewral
and Fi_in,;.tciunal Features of
Biodiversity in Relation to
Disturbance Gradient in Forests
of Kumaon Himalaya

ﬁ?:.‘kg‘r‘ﬂlunn"

Understanding the ecological
CONSEqUEnces of habirar
fragmentation has been identified
as ane of the challenging areas of
research in 21% century. In: the
gontext of Indian Himalava human
pressure on o natural communities
has been recognized as a major
cause of biodiversity loss. However,
lack of authentic datasets on thess
issues is major gap area in the
vegion. In view of this, the project
emanated with an objective o
idenrify and charcrenze responses
of biodiversity in forests with
respoce oo different levels and types
of anthropogenic disturbance,
Three distinet forest types across

Fig, 8. Participants of orientation camp were exposed o approaches, of biodiversiry
ARSI

n
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the elevarional gradient,
represenng two climaric zones of
the region, have been identfied for
detailed investigarion.

Objectives

1. To assess biodiversity parrerns
(srructure! composition) across
various disrurbance inrensicies

of identified forests

B

To  amalyse impact of
disturbance on  ecosystem
propercties (Lo, productivity;
phenology of major taxa, licter
fall,  decomposition  and
rotrient release, e,

3. To examine the relative role of
forest disturbance on recovery
and mainenance (regenerarion)
of species diversity in different
forest ecosystems

4, To identily linkages between
patterns of faunal (mammals,
birds and inseces) diversity and
1-3 (abeve).

Resudte and Achieveneans

. Reconnaissance survey Ffor
selection of study sites was
conducted in different pars of
Kumaun.

[

Group discussions o fnalize
the approach for feld study
and development of appropriate
data sets conducted, Standard
data sets {I::wa'lﬂprd for field
studies.

'ﬁ‘.ﬂ ﬁ. Klm.ngch:ndmnga
Bufsphérc‘ltnent Landscape
Change, Resource Status and
Human Dimensions

Backgreund

Recent  conversion  of  the
Khangchendzonga  Biosphere
Beserve (KBR) in Sikkim chrough
the wp-gradation of the ersowhile
Khangchendzonga Marional Park
has opened wp 2 completely new
horizon calling in atcention and
concern from merne muln-pronged
approach. Sa far, the biosphere area
is wirtually undisturbed, rich in

natural diversicy and falls in one of

the globally recognized biodiversity
hot-spor, namely the Eastern
Himalayan region. For a clear
understanding  of rthe roml
hiosphere system funcrioning,
insight inro wvarious inherent
narural cycles and irs associared
auxiltary cycles is essenoal. Towards
this, holistic understanding of KBR
iz planned throwgh this research
project.

CMifectives

1. Assessment of landscape change
and man-animal-biosphere
interaction on specific places,

b

Specialized habitar monitoring
for idensificarion of keystone
species with respect 1o habitat
change  and
understanding of vegeration
types based on altitudinal
distriburion.

functional

3. Evaluation of buffer and

manipulation  zones for
sustainable resource
MmanIgement.

Risaslts and Achievementy

1. Based on IRS 1L LISSIII

satellite data maximum part of

KBR was covered by snow/
glacier {30.55%),
rivers/soreams/lakes/ exposed soil
had minimum cover (1.27%).
Land wselcover classes of KBR
are depicred (Figs. 9 & 10).

whereas

The Mormalized Difference

Yalue Index (NDVI) wvalues

were derived from IRS 10
WAFS sarellite data, This varied
in differene land usefcover of
KBE and was high in dense
mixed/conifer forest (=0.27)
and lowest in rivers/sireamsd
lakeslexposed soil (<0.01)
hesides intermediare values for
other classes of land dsefoover,

. Around bufF-:r."frinEt area

forests, basal area (m® ha') of
tree  species wis recarded
highest {40.05} in the D5
idisturbed stand) of Sakyong-
Pentong and least in the UDS
{un-disturbed  stand)  of
Sakyong-Pentong (26.43), The
basal area values had decreased
from D5 to UDS through PDS
(parely  disturbed  svand).
Shanmon-Weiners tree diversity
index (H') increased from che
35 wo POS followed by UDS
in all the study arcas. Sranding
forest (wood) biamass of tree
species decreased in the DA
compared o UDS. Highest
{1572.8 Mg ha'} standing
forest (wood) hiomass was
caleulated im the UDS of
Ustaray followed by PDS
(714.0 Mg ha') ar Uscaray
and least (1230 Mg ha) in
the D5 ot Lachen. Forest Hoor
litter  depositions  were
conspicuously more i the LTS
of Lachen whereas DS of
Yuksam had less (0,67 Mg ha
1 deposizion.
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Fig. 10. Sparial disriburion of land uselcover classes of KRR desived from RS 1C

LISSHT satellite data of 1999,

3.%7.  Evaluation and
l.?l..'vl;'[.‘m.ghl’_'iun.' of Selected
Endemic Medicinal Plants of

(Sumnmary of complered project)

Backgrannd

The Himalays is known oo suppore
a large number of endemic
medicinal plants. Such taxa possess
maximum number of ateributes for
priority conservation initiagives,

Cunsidv:ring the conservation
imporance and to harness the
econemic potential of chese
endemic medicinal plants, the
project AFHEES
populatian dcnsir}r. analytc inrer-
population variahility and evolve
conventional and & pirre methods
of propagation of selecred (e,
Angrlica glevea, Swertia angusifilia,
Arsebia benthamii and Sanssurea
obrallaral species in west Himalaya,

envisages o

Dfectives

1. To guantify and assess
populacion size of selected
species in narural habirar

it

To analyee maorphogeneric
wvariability in selected species

3. Te identify consrraines in
converrional
propagation

methods  or

35
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4. To develop in pitre propagation
protocels in selecred species
particularly those of narrow

geographic tange
Results and Achievements

1. Starus of carger species -
Arnebia  benrhamii (12
populations), Angefica glasca (8
populacions), Swereia
anguseifolia (9 populations Jand
Saussuren obeallata (5
populations } were assessed in

natu ral !i]l Les,

2. Seudies on morphological and
generic wariability (prorein
prafile and isorvme) of A4
benthamit, A platea, 5.
angustifolia and 8 ebrallara
were conduceed. Also, the seed
germination prorocols were
standaedized for target species
= A bemebamdi [Thiourea, 96%
germinartion), A. glawea (IAA,
91% germination), 5.
angustifolia CA, 96 %
permination) and 5 obmalaa
(2% "C remperature, 95 %

germinagion|.

3. Vegetative propagaton cthrough
cerminal growing point of oo
has been achieved in A
bewehamei (40 days chilling,
75% rooring) and A glenca
(1BA; 71 % rooting). fw-witro
propagation protpcols far rarger
species have been developed.

4. Live specimens and seedlings of
A. benthamis, A. gfanr.ﬁ:, 5
angustifplic and 5 obvalleta
eaised through ¢onventional
merhods are mainrained ar
arbarerem. Further, scedlings
of A benthamii and A, glavea

are being maincained ar high
atrirude village Lara (diserict
Chamoli):

ﬁﬁﬂiﬁrﬂ Lead/Coordinating
TInstitusion for Nanda Devi,

ih.tﬂ‘SuH:mwa and
Debang  Biosphere

Hackeraund

Ta  adwvice and owverses
implementation of various research
projeces in designaced and porential
sites, Cenral Government has
canstituted a Marional Expers
Advisory Group, Various relevant
organizations have been encouraged
£ develop
interdisciplinary research proposals
for Biosphere Rescrves (BRs)

INDOVATIvE,

including modeling system for
inregraring social, economic and
ecological dava. The Central
Government has designared Lead/
Coardinating Institution for each
existing BHRs ro serve as a focal poine
for formulation of research projects
and collection and dissemination of
research based information for use
in betrer management of Biosphere
Reserves. G. B. Panr Institure of
Himalayan Environmenr &
Development, Kosl- Katarmal,
Almora had been idencified as a
Lead/ Coardinating Institurion for
Manda Dewi, Manas, Dibru-
Saikhowa, Dehang-Diebang, and
Kanchendzonga BR.

Objectioes

1. Collection, synchesis and
dissermination of research based
information in respect of BRs
from all sources

2. Inreraction with regional
research  arganizations for
development  of
research projects

suitable

3. Inreraction with BR Managers
ter assess the research needs and
cructal issues requiring research

effoares

4. Publications of compendium of
upto dare information and
bringing biannual publication
aimed ar educaring stakeholders

Resseley and Achievemens

1. Infarmarion an ahove
mentioned BRs was obrained
from libraries of the St and
Cenrral Government

Organizacions znd various

experts working in Government

and

Organizations. The informarion

was compiled, synthesized and

docimented.

Non-Government

2. Based on the available
informarion and inpurs from
BR managers gap areas for
cach BR was idencified. Mroject
proposals were inviced from
various Experts on  the
identified gap areas of the
Himalayan BRs. The decument
on MNanda Devi Biosphere
Reserve for UNESCO MAB -
net was revised and submined
o UNESCO through
MOESE, New Delhi.

3. The Himalayan Biasphere
Reserves Biannual Bullerin Val.
4 (1812) was published, The
Bulletin includes informarion
on vegetation dynamics and
livestock rangeland linkages in



Kanchendzonga: wild edible
plants, entomofauna, and
threatened hirds aof Dihru-

Satkhawa;

insecr fauna, galliform species,
mammalian fauna, soraregies for
conservation and cultivation of
plancs, and

biodiversity
conservatiion and manzgement

medicinal
rraditional

amphibian and

. To assess habiar aleerations and

consequent change in narive
ind non-native biodiversity
elements

To identify and prioritiee
censitive TLZ habirat and
bicdiversity elements

N

Resgides and Achicvemens

Densicy-distribution curves
were prepared for different
forest types and condicions
iFig. 11}, Seedling density (1" -
68, 30 26,6, I- 34.9%) was
considerably  higher wnder

5
svstem i1 Diehang-Debang, | S e Pristi I
Com— {is
3.3.9 Studies on Specics and [ . e i::l:ad
Community Besponses to 5
Habitat  Alterations  in F
Timberline Zone of Proposed : '
Utrarakhand Biosphere Reserve: =
Management lmplications ¥
i
Backgrownd i
Hetula
On secount of che sensitiviey 10 -
climate change. uniquencss in .
biodiversity lements, along with 7
the socio-religious significance. the &
Timberlineg Zone {TLL) of west 3
Himualaya has been identified as "
porential biodiversity “hot spor™. 1
However, due m  regular 5
intervention of human and natural :
Factors, the natural habitass ar TLZ .
are changing fasc and consequently Abiex
affecting the various bindiversity )
patterns. Studies, so far conducred ;
in TLZ, are subjective in nature f
and lack effective data base for .
specific  issues  like  habiraz
biadiversity relationships. The :
present investigation artempls 10 3
address this issue, 4
Objectives :
1. To identify and characterize A 8 ¢ Db E F G Arer

TLZ habitat relationship with CEH
biodiversity elements focusing — .

on Horistics Fig, 11. Structure of Forests under different foress and disturhance condirions

E




pristing condition of Beruda
forest, whereas 5aplinl.; density
was recorded highest under
degraded Foresr (P- 11, 5D-
52.7, D- 59.6%). Under Afies
and Acer mimed foreses seedlings
perform berter under semi
degraded  condition  (Abie
piudrow forese: P- 49.0, SD-
50.4, D 54.5%; Acer mixed
forest: - 52.5, SD- 64.1, D-
53.7%). Beeuds sizlic and Adies
pindrow forests showed greater
accumulation of young tree
individuals in pristineg
condirian, whereas Acer mixed
exhibited
accamulation in larger size
class under degraded condition,

forest higher

Physico-chemicz] propersies of
soil, across varions disturbance
intensities (see Previous Annual
Reporth were investigared.
Some of the fearures include: (i)
pH remains acidic in all che
different
(ig)
muoisture content was highese
(52%) under semi-degraded
condition and lowest {13%)
under degraded condition of A

forests  across

disturbance inrensities,

weills Forest, (iil) organic carbon
percentage was high on surface
soil and gradually lower in
deeper  soil.  Acer  mixed
[pristine conditien) showed
highest (11.9%) and B wrdlis
[degraded condition] was poor
i Organic carbon {5.6%), (iv)
pristine site of A, phadeee fores:
showed highcs[ (0,53%) apd
B. wrilis [degraded condition)
lowese (0.19%) soil nirrogen
values,

Mnnthl}f litcer fall samples
have been collected and analysis

of variatons in liccer fractions
onder different disturbance
intensities of three identified
:'mg'.nrs. i.~‘: 1_||'||_1.|."|.‘ P|'|}E'|'|.'S§..

3.3.10. Esmablishment of
Herbal Garden ar  Kosi-
Katarmal, Almora
Backgrond

The use of Medicinal and Aromartic
Planes (MAPs) in Ayurvedic, Unani
and other cradicional sysrems has
increased demand of most of the
high value specics growing in the
[ndian Himalavan Region. The
increasing demand of MATs has
increased pressure on maost of the
wild populations of these species.
This has resulted in the depletion
of populatiens in most cases. In
this comrexr, o maingain and
conserve the germplism of high
value MAPs, establishment and
maintepance of herbal gardens ar
various locations have been
encouraged by the Deparement of
Agriculture and Cooperation,
Miniscry of Agriculoure under
Centrally Sponsored Scheme fou
Development of MATs through
VAMIOUS Organizations,

Ofeveives

1. Ta iJ-:nri}-}' suitable species af
bedicinal and Aromatic Plants
for coltivanon

2. To esablish and maintain herbal
garden ar Kosi- Katarmal

Results and Achievements

1. Exrension of nursery area and
maintenance of the MADPs was
carried out, Propagules of over
30 MAP: were collecred from

various lacalities and
introduced in cthe Herbal
Caarden (Fig. 12).

2. Culrivarion trials aof

commercially viable MATDs such
as Avorws calamins, Mentha
piperara, Valeriana wallichii,
Aiparagus racewasus, Medypchism
spivatum, Rubia cordifolia,
Safvin laman, Colews forckablis,

eoc.. have been initared.

3. Interacrion wicth the farmers
was done for the cultivaton of
MAPs, Various Groups of

including NGOs,

SEUdEl‘.E!i. T{'BEJ“‘!IS.

raimecs

tarmers

Fig. 12. Inraduction of MAPs in herbal garden ar Kosi-Kararmal




including women groups and
athers were exposed ta different
aspects of hesh culdvarion.

= ) 1 S Socio-Economic
Uplifiment of  Hural
Community of Himachal
‘Himalaya, particularly Women,
“and Biodiversity Conservation
Through Cultivation of
.}:ﬁeﬂiﬁal Plants nsing Low
 Caost and Simple Techniques

Backgrann d

The demand of natural medicines
has increased dramatically over
recent vears. Currently, fu-sirn
harvesting from wild meees the
major market demand of medicinal
plants raw material. Owing to
decreasing population of medicinal
planes in wild, the villagers find
herbs collection a rough rask in
recent vears. fn-sitie harvestng of
medicinal plangs shall net anly
deplete the wild stocks bur in
several cases the conseqeent
declining habirars of narive maxa. can
no longer be able to meet the
:xpanding market demand of
medicinal plint produces. Hence,
it will no longer be a sustainable
income generating source For rural

folk, particularly in remote villages,
Ax such, culeivarion is the only way
o provide medicinal plant material
without further endangering the
survival of those species, as well as
to support the socio-cconomic
upliftment of rural communicy,
particularly women for her major
invelvement in

Himachal Himalaya,

farming, in

COlbgectiver

. Mromoging accessibility and
empowerment of rural women
O eConomic fesources and
traditional health care by
introducing ex-sito cultivasion
of medicinal plants

2. Enharcing soil ferdlioe chrough
inrraduction of improved hio-
compasting rechniques

3. Introducing appropriate and
:.Lm]-nle,-, low-cost rechnological
interventions w supplement ex-
situ culeivacion

4. Training to rarger population
an agro-techniques, nursery
development. water harvesting,
bircompostng, crep harvesting
and drying and markering, erc.

o

N

Resuler aind Achivvemmenin

(5]

In addition w numeraus one o
one bagys interaction and several
small group meetings, over 100
villagers (representing majority
HHs) were formally trained for
medicinal plant cultivation and
supporting technologies. In
addition, 3- training and 2
formal meerings were organized
for the farmiers of village Silha
and Shar of Koullu district. Over
35 HHs adopred MP
gultivarion {0.025 o 6 Bigha
size plots, mostly along high
slupr_s}. The prupaguh-"
scedlings of 7 species were
discribured o = 30 families as
an initial incentive,

A rarzl of 10 species, wiz.
Acanienm berevaplrlfum, Augelica
plawca, [Moseorea deltoidea,
Daeeylovhiza hatagiven,
Hedyefizm (picanenn, Heracleum
candicans, Pierorhisg kurreoa,
Podaplylinm hexandrim,
Sawsirrea costnr and Valeriana
Jatamaisi were  tried  for
cultivation, which are adopred
by -4 B (H specasm) w73 %
(A, beterophylfium! HHs (Fig.
13},

Vilernusag pafiainansl
S coodo
Podsyantim he o
Proasiting oy
Ferauhem pumadicies
Tyl opicarinm
dhnsroma dolinkdos
Saendunledng  bdroghes
alngeioe ghawod
dcomdioom ket rrushiilaon

Specics

o

20 30 A0
Houschald %%

50
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Fg. 13, Medicinal Manic Species Cultvataan in Tﬂ:gﬂéd ‘-'Ilegd of Kuillu disericr, HLE

37



N

3. Ar 1800um a lvicude, 5 coibus
cultivation showed significantdy
higher below ground dey
weight (-92 giplant w ~174
gfplant)  using  differem
substrares after 58 weeks of seed
sowing. Growch and
productivity observations were
made for V' getaman in village
Silha (2200 m). In compost
used fields, sipnificandy higher
below ground dry weight (-67
g/plant) was obtained over
FYM (-32 giplant) after G4
weeks, In H. spicatew, using
full rhizome nodal segment
significantly higher dry weight
(16.4 glplant) was achieved
over 4 guarter segmenrs (5.8 pf
plant} after 10 months of
sowing, For A, berevapindlum,
plant height was significantly
higher (71.4 cm) in compost
treated ficlds over FYM (44.4
cm).  Encouraging resulis
chtained for A, g.!'ﬂm-.f, o
candicany, £ kuwrrood, et

3.3.12. National Biadiversity
e

{Summary of completed projece)
Background

Conservation of Biological Diversioy
has received greatest arcemtion
among all aspects of nature
conservation. In  wiew aof
impormance of biodiversity Minisory
of Environment and Forests,
Government of India  has
undercaken an Initiative o develap
Mational Biodiversity Strategy and
Action Plan (NBSAP) ar Narional,
Eco-region, State, and Local levels
for conserving  biodiversity,

sustainable urilization of biolagical
resourees, achieving equity and Gir
benefic sh:triug in such uses. The
NBSAP has been conceived of by
Minisery of Environment and
Forests after extensive consulmition,

ﬂé_-,r'ecr.-'m

1. To review the zocio-economic
status and biodiversicy of Utar
Pradesh

2. To identify biodiversity rich
arcas, fragile ecosystems and
indicators of loss of biodiversity

3. To develop straregy and action
plan for che Srare

Results and Achievement:

L. The final 3AP document
developed, which conmins the
introduction, prefile of the arca,
current range and sratus of

biodiversity, statements af the | 3,

problems relating e
hindivcrsity, majar accors and
their current roles relevant to
biodiversity, anpgoing
biodiversity relared initiatives,
gap areas, major scrategies w Al
up these gaps, required actions
to fill up these gaps and in the
lase the follow-uplaction plans.

2. Twe major Biodiversity Related
UF have becn
identified as follows: (i) just a
liccle over 7% of land area in
the State is under forest cover;
(ii} rapid deplecion and
fragmentation  of narural
habirars leading 1o threats 1o
natural populations of species
— species not recelving desired
conservation inpurs from Statef

Issues in

Ceneral Governmen (iiiheavy
levestock pressure (283 animal
per km*); the productivity level
is low due te poor quality
animals; indigenous animal
germplasm is depleting fasr;
fiv) intensification af
agriculmre (wheat, rice and
mialze received more artencion);
rraditional Crops like ]:lu|5-zs,
barely, jowar, erc. exhibit
dedline. Focus on high vielding
varieties has caused depletion of
traditional varieries: (v} the
IniCiatives,
especially PAs coverage (< 304)
is Far less than the desired
norms: (vi} since most of the
Biadiversity rich forests also
contain the mineral wealch and
also che besr sites for water
impoundmene, mining and
development projects in such
areas have often led to
destruction of habira,

CONSETVATIONn

Major actors and their current
rales relevant ro biodiversity,
rale of
orgafizations, citizens’ groups,
NGOs and local communizies
including rural and wrban,
danors and industries and
corporate sectors have been
anaf:rm.-d. Also, various ongoing
biodivcrsit}r relared initiarives,
under caken by the government
(i, policy and legal measures.
administrarive MIEASUTES,
programs  and  schemes,
integration into economic!
social sectors, erc.); NGQOs;
communities and people’s
movements have been seviewed.

governmental

Gaps in  knowledge and
approaches, §.e., gaps iIn
infﬂf["atiﬂﬂ = fxis'[-l:l'lﬂ-e‘ ﬂﬂd



availabiliy o key actors; gaps
in vision - inability o look in
the long term, or consider the
inherent value of biodiversity:
gaps in Paliﬁ}' and ]:gal
srructare and  gaps  in
institurional and  human
capacity have been documented,

{Supmary of completed prafect)
Background

The ongeing process of Narional
Biodiversity Strategy and Action
Plan (NBSAP) zims ro produce a
comprehensive ready-ta-act straregy
and actien plan on biediversity.
Among 14 themaric working
groups ({TWEG), the wild plant
diversity constirures an imporsant
TWG. Iadia has a very wide
L¥onOmic range, in proportion o
the enormous diversity ol the
ccosystem  and  geographical
candition. This ¢normous diversicy
at the species, sub species and
variety levels is a result of
evolutionary processes, However, in
the last couple of centuries and in
particular in the last few decades,
this diversity has faced increasing

crosion. Habirar loss, hunting over--

exploitation, introduction of exorics,
poisoning and other factors
including progressive
disempowerment  of  local
communicies, descabilization of
their tradivional management
sysTems have caused this loss, The
dimensions of the loss are as yet
unclear, as baseline dara, research
and maonitering  are  poorly
developed  in the counery.

Therefore, the TWG on wild plant
diversicy considered the diversiny ar
different levels/groups to prepare a
comprehensive document for India’s
plant diversity. Also an arempr was
made to identify priorities for
conservation and sugsest 3
pracricable strategy and action plan
far conservarion and sustainable
utilization of plant diversity
clements.

Osfectives

1. To review the status of wild
plant diversity of the Counery

2. To ideantify the mode of
sclecring special groups such as
medicinal, rare, endemic erc.
for collating and analyzing the
available information

% To identify che gaps and
develop scrategy and action
plas

Repul and Achievemenes

1. The Themartic Working Group
(TWGE) on Wild Plans Diversity
[WPD artempred 1o review the
averall starus of information
pertaining to chis group,
identify the major gaps and
frame stearegies for bridging the
gaps. Review of information on
starus teveals the following: (i)
reported number of flowering
plants in che country varies
between 16,500-19,400 taxa

lincluding intraspecific
gatepories) under 247-315
families, which represent

roughly 7% of the described
,5pef:i¢s in the world; (i) across
biogeographic zones in the
country richness of floristic

AN

diversicy varies between appros.
BOOO spp. (Himalaya) to 500
spp (Coasts). Among states,
Tamil Nadu (56400, Sikkim
(4300}, J&K {4252), U.I
(4250) and Amnachal Pradesh
[4007) are the rich planc
diversity states. However,
Sikkim, Himachal and Goa
score high in species richness
per sq. km.; (i5) the diversiry
al non-flowering plants is as
follows: Gymnosperms (48);
Preridophytes (1135h
Brvophyres (28507 Lichens
(2021); Algac (6500) and
Fungi (14500 spp.k: (iv) neary
1000 species have food value,
525 - fiber yielding, 400 -
Fodder value, 300 - yield gums
and dyes, 100 - different rypes
of scent and essential wil, 300
- poisonous  and 700
rradicionally used in social and
various religlous ceremonies.
Mare imporrantdy, over 3000
species are used a5 medicine in
the couny.

Some of the facts highlighting
the severity of threars assaciared
with WPD include: (i) nearly
10% (1700 species) of
flowering plants in India fall
under various threar caregories.
A per the IUCH RED lisc of
threatened planes, 19 species
are now extincr, 41 are possibly
gxtinct in the wild, 152 -
endangered, 102 - vulnerable,
251 - rare and 690 -
indeterminace; (i1} mainenance
of 550 (88.7% of total RDB
raxa) endemic Red D Book
species is mose critical issue:
{ii1) among reported 3723
endemic plants, nearly 2500
(43.66%) fall under theeatened




s

category. OF these 1950
{34.0%) species are narrow
endemics and subject o high
risk.

3. TWG on WPD proposed
fu[lawing strategies: (i)
Escablish complete authentic
natlonal dacabase on WD, (i)
Strengthen dw-vétw conservarion
mechanisms; (§ii) Screngrhen
EX-FITHE CONServaumon mirarves:
liv} Strengrhening participarory
mechanisms; [v) Review and
srrengthen policy interventions.
Agpropriate action plans under
tach strategy have also been
proposed for conservarion and
management of WPD in the
COUTIITY.

3.3.14. Documentation on
-Eg_?’utﬂﬁ.niqn:s and Post

Harvest Processing of Medicinal
Mants af the Indian
Himalayan Region
Backproand

Indian Himalayan Region
{(IHR} is a rich reposivory of
Medicinal Plants. The unique
diversity of MPs in the region is
manifested by che presence of 2
number of native, endémic and
threatened elemenes. The MDs of
the region are highly valued on
sccount of thelr potential o deliver
novel biomolecules and larger
quantiry of actve compounds. The
pharmaceutical industeies rely more
on exclusively wild forms, This,
accompanied by the fact that most
of the marerial is callecred threough
“destructive mode” of harvesting,
supgests high incidence of theear on
identified MPs. Moreover, to meet
qualicy specifications of the raw

maeerial, the domesticared marerial
is preferred in comparison to their
wild counterparts; Unfortunacely, in
spite of effores made through agro-
technelogical innovarions and
progress in biotechoology only a
few Himalavan MPs are under
cultivation, However, a considerzble
knowledge base exists with the
indigenous communirties, which
tradicionally cultivare MPs for their
domestic use. Realizing the need of
consolidaring  research  and
indigenous  knowledge  om
cultivation and post  harvest
processing of MPs in THR rhe
present study bas been underraken,

Chfertives

To compile available scientific
informarion on agro techniques
and post harvest merhods
rearing eo MDPs in THR

To generare information on
indigenous  pragtices  of
medicinal plane cultivaton and
post harvest processing

- Te encfy who is who in the

commercial cultivarion of

medicinal planes in THR

Rerles amd Achisvemeni

L

Informarion was compiled from
published (technical and non-
sechnical) records. In addician,
warious areas were surveved for
collection  of Fficst  hand
informartion From farmers and
LISErs.

The derails of agrocechnigues
and post harvest processing of
3| ‘spectes from trans/morch
west Himalavan region were

compiled, synrhesized and
documenred. Agrotechnique for
five important medicinal plants
of Himachal Pradesh was
compiled in more specific
terms. Also. popular harvesting
rechniques for 17 medicinal
plants of the trans/norchwes
Himalaya were compiled,

3. A derailed list of commercial
cultivators of Medicinal Plans
in the region with their focus
species and areas has been
compiled (33 Gowt Agencies:
LD non Gove Agencies: and
121 farmess Urtzranchal, 113
farmers from HIP). Farmer's
views on  prospects  and
constraints on medicinal planes
cultivation documented. In
addirion, expert’s opinion on
passibilitics of medicinal plam
cultivation in rthe région was
generaced thraugh
questionaine survey.

3.3.15.  Studies on the Forest
Vegetation and  Resource
:Uﬁ.i_'liﬁlihu Patrern in Manda
Devi Biosphere Reserve of West
Himal .

Backerannd

The Biodiversity of the Himalayan
Biosphere Reserves has been paorly
studied. In most of the cases,
comprehensive studies are required
o understand  the species
COMIposinon, COMmmMuRnity sIrucrres
and resousce utilizadon patterns of
the area, Over the past few years the
increase in human and livesrock
population has caused manifold
increase in the demands of fuel,
fodder, medicine, timber, food
twild edibles), etc,; which in tare



has been respensible for the over
exploiration of these resources, As
1 consequence many species, which
were abundant in the past have
been now resericted o pockers and
facing danger to excinction.  In view
of the increased biotic pressufe in
the region particularly for fuel,
fodder, vimber, medicinal and wild
edible plants, ¢re. the studies,
which could supply informacion
regarding the exvent and magnitude
of exrraction and availability of
these resources, are essential,

Objectivrs

1, To study the forest vegetation
of Nanda Devi Biosphere
Reserve and plant resource
urilization patterns

2. Ta identify
endemism of the species

and

nativiry

3. To identity rancy and prioritize
species for conservarion and
n1anag:fncn{

Reeulte and aehievenene

1. A demailed literature survey was
conducted in order to knaw the
existing state of knowledge.
Sites! habitars were selected
based on the physical characzers
and dominance of the
vegeration in Rishi Ganga
catchment extending from
remperate 1o sub-alpine zones
in buffer zone of Manda Dewi
Biosphere Reserve. The field
survewy and samplings have
heen carried out within the
selecred sites! habicats for trees,
seediings. saplings and shrubs.

2. Extensive  suarveys
conducted 1o prepare the
inventory af vascular planes,
The fresh samples of each
species have been collecied and
identified with the help of
flarulas, reseasch papers and
technical reports. For each
species, information on the
altitudinal range, life form,
habitar, erc. have bean collecred.

WETE

3. Three represencarive villages
ie., Willa Reni, Palla Reni and
Peng were selecred. The base
line information on human
dependence was generated
through Participatory Rural
Al:lpmisa.l (PRA) cechnique.

3.3.16. Assessment of Existing
Stock and  Scaling  up
Productivity of Selected High
'!i&lus: Himalayan Medicinal
Plants through Biological and
‘Biotechnological Approaches

Background

Himalayan region iz a major
repository of medicinal planis,
which are used in several
formulasions by the pharmaceurical
industries. The Himalayan narive
redicinal plant species have high
price in inrernational marker.
Considering the high value of
Himalayan medicinal planrs. the
projest envisages to address the
implementation of likely increase of
the demand of specific drugs of
plant origin  especially  those
pocurring in high altiude areas of
Urraranchal in  the Indian
Himalayan region (IHR). Further,
undersranding the life srraregies of
the target species and the potential

N

of purring them under culrivation
will emable us in ‘developing
congervarion  and
strategies,

utilization

Chifeciives

. To quantify the availability of
identified species in selecred
representarive sites of
Urtaranchal Himalaya

(=]

To develop propagation
protocels chrough conventional
and in-vitre approaches

3. To develop herbal garden of
propagated  plants  for
conservarion and awareness

Restles and Achisvements

1, 11 populations of Picrorhiza
kitrrooa and 6 populations of
Aconirum balforrii have been
investigated in Ustaranchal
Himalaya for understanding
distribution parrerns
assessing the existing stock

and

-

Morphological vanabilicy study
in selecred population of
Picrarbiza burreaa and Areninm
datlffnrii have been initized.

3, Live accessions collected from
different population of bath the

species wers maintained in the

arboretum (Kosi-Kararmal).
Activities have been started 1o
establish herbal garden ar
ditferent Also,
experiments to  develop
propagation protocols through
conventional and fn
methods are in progress.

alrizudes.

vIrre
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and Human
far the
af Alplne

ﬂfbﬂl&hﬂ in Handa Devi
ﬁhjﬂfﬁ'i&- E.n‘.'mﬂrc, West
| Himalypa
Background

The alpine meadows of rhe
Himalaya are very imporant from
the poine view of species diversity
They suppore a rich diversicy of
medicinal, native, endemic and rare
endangered plants and, ilsa
support a number of migratory
sheep, horses and goars during the
summer season. The inhabieanes
have also been dependent an alpine
meadows for a numbers of
medicinal and edible plans. The

increasing  grazing  pressure
combined with exploitation of
planes by inhabitants for their own
wse and rade has caused 3 decrease
in the populaton of many species.
Some of the species have already
been listed in the Red Data Book
of Indian Plants andfor IUCN rare
threatened categories. In spite of
the richness of biodiversity and
high conservarion values of alpine
meadows there is very limited
information available. This study
ariermpts to fill this gap.

f}!r_.r'e:r.l'm
1. To assess and eompare the
vegetation of alpine meadows of

HNDEBR

2. To identify human dependence
on alpine meadows

3. T

i{l-:':mif'y and

endemism of the species

nariviey

Results aind Achieveniener

1. The available lirerature on the
eeology, florisrics, resource use
patterns, rarity, etg, was
collecred, The cites were
selected in Badrinach Valley of
the Mands [Devi Biosphere
Reserve. The habitazsfplors
were selected an the hasis of
physical fearures in all possible
aspects for the quanzification of
vegeration,

2. Through exensive discussions
with experrs, sampling designs
have been fimalized for the

quantification  of  alpine
vegeration and  human
dependence,




cevelopment in the IHR invelves conflict berween man and narare,

/ The focus on econamic groweh, ar rimes, disregards the fragile ccosvstem
and socio-culrural marrices especially in the context of THR. This leads w
depletion and marginalization of natural and human/cubrural resources. through
lass oF vemeral cover, indigenous species, soil and irs Ferrility, and wager quanticy
and quality. Social losses include degradacion of communiry calture and
deterioration in knowledge base regarding sustainable use of resources.
Environmeneal cosis in the Himalayan region, therefore, need to be intesrared
with rradirionally practiced cost-benefit analysis. [dentification of straregies
for ameliorating enviconmental damage and losking ar alternare pachways for
development are imporrant aspeces of environmental cost-benefiv analysis,
Keeping chis in view, all development and intervention activities in the negion
need o be evaluared and monitored in terms of comprehensive Ecological
Economics and Environmental Impact Assessment framework. The aceivicles
this year focused on ASPECTS of solid waste characrenizacion and air pollucion
monitering in and around rourist destinzrions of Kulle, evaluation of hill slope
instabilities in Sikkim region, integration of developmental approsch for che
Siwalik region of aorth-wese Himalava, moniroring of commercial culribarion
of vegetables and tea in Kumaon region, social infrascrucrure in the Himalayan
region and socio-culural aspects of communiries in terms of their sesource use
partern and ferility behaviour of women.
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3.4.1. Carrying Capacity
Assessment of Kolle-Manali
Complex: A Case Srudy of
Tourism Sector

{Summary of completed project)
Baclkgrouwnd

Keeping in view increasing pressure
of mourism in the Kullu valley, chis
sru.d:.r was iniciated in 1993-94, ta
farmalate a sustainable rourism
plan. In earlier stapes of the study,
ASSERIMENTS regarding
accommaodation and tourist inflow
by different means of transportation
were made. Larer, it was realized thar
Kallu and Manali spots in Kullu
valley are facing infrastrucrural
conseraints, As a resulr, solid wasee
is becoming a major environmental
During 199495,
recommendations regarding waste
managerment and other amenities in
leeal situacions were Analized on che
occasion of Kullu Dussehra. The
recommendarions were submicted 1o
district  administracion  for
implemencation. The impact of the
recommendations was assessed after
a gap of 3 years during the Kullu
Dussehra of 1998, It showed a
positive
provisioning of hagic amenities, A
solid waste study in semi-rural
environment at Mohal was also
conducred to know the rale of

problem.

progress towards

WOINEn in waste management ar
househald level. Municipal salid
wastes (MSW) from point sources
iwasee collection points) and nons
point sources (demping sites) were
studied ar Manali and Kulle and it
was found that major poine sources
are hotels and hospirals.

Ojectives

1. Ta asscss rowsist pressure in the
Kullu- Manali tourist centres

2. To find solid waste compaosirion
and suggest waste management
aprions

Reinlts and Achievemenis

L. Abour 1,335 kg per day solid
waste is generared at Rohtang
Pass during summer season, The
lasgese share consists of non-

biodegradable waste (G8%),

2. Comparative waste
characterization resules of star
and non-star categories of hotels
showed this readily
bivdegradable waste (REW) was
ahove 55% in Manali resort and
G63.2% in Zarim hotel, while
biu-dcgmd:lbh: waste [BW) was
31% in star category and 13.6%
in non-star cacegory. The non-
biodegradable waste (NBW) was
higher in non-star CategoTy
rather than star caregory hogels.

3., The resules of chemical
paramerers of solid wastes
showed pH value: 6.6-7.3,
conductivity: 0.910-2.260 ms!
cm, c:ll'bl:uh"ni:rl:rgcn racio:
[8-55, portassium: [).3-0,8%,
phosphorous: 0.3-0.9% and
calarific value; 633-2190 KCali
Kg. The average compostable
waste wias noted ta  be
approximacely  54% and
recvclable around 2484,

3.4.2. Ambient Air Qualizy
Monitoring in Kulls Vallzy

( Summary of completed project)

Backgrawnd

Kullu valley is an toportant tourise
destination in western Himalaya,
This srudy was started primarily
with the measurement of roral
suspended parsiculare (TSP) matter
during 1994-95. Laer, TSP
moniroring was also extended 1o
other sites 1o cover Mohal (1100
m); Manali {2058 m), Kothi {2530
m), Palechan (2320 m), and
Jagatkush (2040 m). During 1996-
97, monitoring was done ar Mahal
and Manali. In 1997.98, Palchan
south o Kothi was the manitoring
sire, which was shifted o Jagatkush
in 1998-99, The monitoring in the
surroundings of Kullu and Manali
was carried our to get the true
estimates of background particular:
matter and other air pollutanes, In
2000-01, TSP monitering was done
at Mohal, Kulle and Japarsukh
whereas monitoring for rainwarer
collecrion for pollution assessment
was taken up ar Mohal, Jagassukh
and Kothi

Chbjoctives

1. Ta A55CES backgraund
concentations of air pollurants

2. To pinpoint some armospheric
chemical ransformations in the
Himalayan ecosvstern

Rermltr and Achicveners

1. The TSP showed 35.8 fg/m® on
& Avgusr, 1729 on 28 May and
254.2 on 27 Seprember ar
Mohal, The T5P wvalues
remained berween 31,36 [g/m®
(20 June) o 266.5 wg/m® (8
April) a1 Jagacsukh. On che
occasion of Kulls Dussehra
2001, the TSI values ranged




from 1264 o 1023.2 Pgim’,
These values were 10 rimes
higher than the permissible
standards.

2, The concentration of 5I'M
mnge:d between T4 and 153 tgl
m'  within the selected
monitoring stations. This was
based on weskly/bimonthly
ohservarions carried our ar
Maohal, Manali and Kochi.
Monchly average SPM values
were within 39 and 93 pg/m’,
which were under specified
lirmir of 100 e/, The highest
average 5PM conceéncrarion was
deteceed as 115 Hg/m® in May
and the lowest was as 410gfm’
during July. Average SPM
concentrations at Kothi were
obrained re be very close ro
pristine levels.

3. Amongi gases,
concentrations of sulphur
dioxide and oxides of nirogen
were within 12-29 Ug/m® and
16-28 Wpfm® ar Mohal (Kullu),
12-40 pgim?* and 12-34 pg/m*
in Manali. The concentrations
of sulphur dioxide and oxides of
nitrogen were in excess of
specified 24 hrs standard for
sensivive areas (1530 Wefm?)
during the summer season in
Manali. The ammaoniz
concentration was ohrained
7-10 fg/m" ar Mohal, 2-4 [gf
' ar Manali, Ovone gases were
faund o be X0-28 Wgl/m® ar
Mohal during the summer
SEAS0I.

Irace

3.4.3. Impact of Economic
Condition and Education on the
Fm;hqrﬂeha&m of Women of
Central Himalaya

Backgraund

Ferrility, is determined by a
variety of socio-economic, biclogical
and demographic characreristics.
[ncreasing the cultural and socio-
economic well being of women in
reems of their education, econammy
and economic independence and
personal autonomy, reportedly, hus
direce as well as indirect effece of
reducing the fertility rate. This
relationship has been srared as rhe
Fercilicy decreasing effect of
increasing the seatus of womgn. The
women in Cenrral Himalayan region
of Indiia are backbone of it
ccanamy. By virrue of rtheir
accountabilicy o the agricultural
system, they do enjoy certain work-
autonomy, [he level of liceracy
amongse also
comparatively high. However, the
nature of economy, the level of

thie females s

lieerncy and the status of the women
in this region vary considerably
from communicy to community
and in different altitudinal zones.
Keeping this in view, an efforr is
made in this study 1o determing the
impact of economy and educarion
an fertility behaviour of women in
different communiries
aldtadinal zones.

ACFOES

Olbfectives

1. To derermine the vararions in
economic conditions and levels
of education among women of
different

diftersnt altirudinal zones.

communities  in

2. To determine impact of these
variations on fertility behaviour

of women.

1,

N

Reseles aned Achrevenenss

Cross comparative dara have
been collecied through primary
survey from eighe villages,
including three eribal villages.
and one urban town Almeor. As
435  househalds
inkabic in these eight sample
villages our of which 244 are
tribal households. Almiora rown
is predominantly inhabiced by
Hindus, in additton go Muslims
and Christians, Muslims,
Christians or other religious

many as

groups were not found in mral
sample villages.

The :rspﬂnd:nrs {females of
eeproductive agel, include 181
from mon-tribal (rural) caste
communitics and 48 from ribal
{rural} communities. As much
as 357 urban respondents from
different religious communiries
including 206 Hindus, 103
Muslims, 40 Christians and 8
others, have been studied in the
Almora mown.

Close selation berween altimede
and ferrility was obssrved as rate
aof ferrility gradually decreased
with increase in altimude. Clear
variations in fereilicy berween
eribal and non-tribal
communities were observed. |
Fertilicy rames were low in non-
eribials (Table 23, Distiner
variatons in fertilicy amongst
variaus caste Eroups Wwere
apparent (Table 10}, Fermilicy
wis found higher in rural areas
in comparison te urban aress,
Rate of toral conception in rural
arga was 334 againse 294 in
urban areas.
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Table 3. Ferrilicy among tribal and nos-tribal communivies
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Communiries Toal respondents
Trabal &8 {H.20%)
Mon-tribal 330 {91.50%)
Toral 586G {100.00%)

Table 10, Ferdility among different casre communities

Communities Tonal respandents
Brahmin 128 (33, 100)
Rajpu 122 (31.54%)
Scheduled cases 137 (354000
Tagal JET [ 100%)

344, Vegerable Cultivation in
Khairma Valley and its Impace on
the Environment

Backgrosnd

Khairna valley, in Kumaun
Himalays, is predominantly a rural
regime, which comprises of 190
settlements  spread  over  an
altivadinal range of 900m o 2000m
amsl. Agriculure is the mainstay in
the valley. OFF late, the agriculture
in the vailey has been witnessing a
degarture from its eraditional mould
towards commiercialization, mainly,
throwgh intensive cultivation of
seasonal and offseason vegerables,
Several underlying factors viz,,
favourable agro-climaric conditions,
connectivity o roads or market
CenTers, landhn]d.ing SIrUCTUre, size
of hauschold workforce, irrigatian,
policy and extension etc. have been
idearified as che driving forces tha
have been  precocious in
precipitating thizs change. An

Taral conception Total children ever bom Toral surviving children
Mumber Rate Number Rare MNumber Rare
11 333 133 ERL] 146y .04
1581 312 1537 286 1442 168
1841 ERE] 1640 288 1588 EHe |

Total conception Total children ever bom Toral surviving children
Mumber Teare Mumiber Fare MNumber Rame
T 252 ._144 .69 axr 255
) 24 332 .72 314 57
445 i3 438 ERL ikl 196
L19g 3409 1114 2ET 1047 L7

analysis of these factors would help
understanding che critical faccors

affec ring

farmers”  decision

psvchology, and making policy
supgestions. The' concomitant
changes in life sovle, lend use,
cropping patterns, soclo-economy

and

enviranment, that would have

transpired, as & resule of chis swicch,
are also unknown. The implications
involved are many: hence 4 scruciny

into

causal factors and IMpacts wis

carried ouf.

Chfeckiver

3

Assessment of the scale and
exient of vegerble cultivation
and land use changes

Identificarion and analyses of
the driving factors responsihle
for  successful vegetable
cultivation in the valley

study of the management
practices adopred for vegemable
culrivarion

Resudey sneed Achievemens:

Questionnaire based primary
information on 777 houscholds
reveal chat 86.39% of the rural
hauseholds are engaged in
vegerable cultivarion,
82.32% practice v for
commereial purpose (Table 11).
The average gross ares under
vegetables per houschold is
39.60% of the land holding size,

and

Analogous te the prevailing
the Kumaan
Himalaya; agriculture in the
Khairna valley is mainly rinfed, -
as omnly 17.31% of the land s
irrigared., 63.36% of the
houscholds do not own any
heldings. The
seasonality, mainly the rainy
season  has key role in
agriculrure, including the
cultivation of vegerables (Table
11k

scenario  in

irrigated



Table 11. Khairna valley —a synopric view

Sertlement

Villages

Altigudiral spread

Average bousshald wme

Awerage landhalding size

Terigared holding

Huuseholds withour irrigased boldings
Vegesable cultvation

Commercial vegerable culivarion

Ré:pnndun:;

3. Analyses of driving factors
indicare thaz: (i} Irrigation is not
a prmnp:ing facror helping in
adoption  of  veperable
culrivation, The rainfed areas of
middle hills (1200-1500 m
alticude} are the more preferred
sites for vegerable cultivarion,
and {51} size of workforce and
landholding shows a positive
impact on vegetable cultivation.
It is more pronpunced in large
fandholdings, and amongsr the
farger howseholds (work foree).
Connectivity upta 2 kms
distance from the raad-head also
has an impact, where vegetable
cultivation is more intensive
compared o the arcas ar larger
disrance.

3.4.5. Ecological Economics of
Tourism in Kumaun Cencral

Background

Himalaya is endowed wich narural
bounties which provide a naniral
realm for the growth of tourism. The
wourism is developing a5 & major
ECONOmMIC miv'u}r. investments made
wards crearion of rourist facilities

?rm’ominlu:l]r Rural

k.1

A00-2000 m

Z.6

154 ha

170 1%

a5 56

86.39% houscholds
§2.32% houscholds

M = 777 houschokls

and growth of relaved enterprises
endorse o this face. Government
palicy imperatives also stand in ies
support. Towrism, in esrablished
tourist destinations like Mainiral-
Bhimtal Lake Region, is proving a
very |ucrative enterprise and also
making in-roads o many unexplored
arcas. But, chis growth of rourism
alza has irs diseconomies. Increased
cost of living, encroachment on
commons, pollution of water bodies,
overcrowded settlements,
defilement of aeschetics,
deforestanion, erosion emc. are some
of the perceived negarive impacts of
rourism  developmenr in hills.
Further, the benefits of rourism are
usurped by 4 handlul of people
while the costs are borne by a wider
section of the sociery. A study of
tourist destinations would help
understanding the process and
mature of tourism in che region. The
finlings will alsa help in formulating
policy guidelines and in analyses of
alrernarive ways to susfain and
conserve s benefins.

Gé;l‘ﬂ:'l‘ff:r:

l. Swmdy of process snd namre of
Tomrism

PSS

2. Identification of impacts asid
assessment of ecological

coonomics of tourism

3. Appraisal
optiuns for sustenance of
O FLSTT

I:)F man agcmcn{

Hesulrs and Achierewienss

1. Reconnaissance work in few
areds was done, and some
unstructured incerviews were
made far orientation of the
TI'.ILI.F;EITI FIDCC‘SS
identification of impacts. Some
impacts of tourism and tourism
induced activities have been
identified.

and

[ 2]

from
AOUTCES a8
population, tourist wraffic e, is
being collected and compiled.

Raseline infarmarion

sccl}nda:y

346,  Geo-environmental
Assessment of Landslide Hazards
in Pars of Sikkim Himalaya for
Mountain Risk Engincering
Evaluations Using RS and GIS

{Summary of completed project)
Background

The occursence of landslides due w0
heavy rvainfall and clond bursts is

very common in Sikkim. The rerrain 3

canditions in terms of geology,
phys[ugmph}'. and the sllied E,N.‘Hl‘:'li.l.:
facrors also greatly add o these
processes, Therefore, the sdy was
underraken to assess and analyze the
sersite eonditions of landslides/mass-
wasting and their mirigation.
Parameters in line wich the concepts
of Mounrain Risk Engineering
(MRE) were envisaged for

47
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evaluation for cheir application
possibiliries. Remare Sensing (RE)
data were used to derive relevans
tefrain characreristics, and for
synthesis and analysis, Geographical
Information Svstem (GIS) baged
rechnigques were uwsed. Tt was
perceived thar this would help
evalving an approach, which could
be more dynamic and interactive,

Obfectives

[nventorying major problemaric
zones towands assessmenc of the geo-
environmental faciors associated/
responsible for landslide eccurrences

Generaring themaric spatial as
well as arcribuce dara for significant
paramerees of the investigation areas

Development of mounrain risk
r_‘ng;'ncl:ring evaluation approach on
a 15 framework wich FEspect [0

landslide hazards
Resule and achievenmns

1. Selecred road corridors for
derailed investigation were
Cﬂl'lgti:k-.ﬂa.ngpu strerch of
national highway (WH31A} i
Esst Silkim wirh annual aversge
daily ceaffic (AADT) range of
F00-2000, followed by Melli-
Jorethang Srare Highway (5H)
in South Sikkim, Geyzing-
Mayabazar SH, and MNayabazar-
Sombaria SH in Wese Sikkim;
all with an AADT range of 2(4-
300,

[ ]

Total road length and ares
covered within the project is
approximarely 200 km and 543
sq km respecrively with ridze top
1w the valler section on both

sides through slopes. Thus,
fullest geomorphological derails
in contiguity were generated,
These road corridors fall in twa
elevation zones {i.e., 300 to
1200m amsl and 1200 1o
2600m amsl.

3. Landslide harrd suscepribilicr
zonation {LHS5Z) was done
(Figs.14 & 15) uking.inrn
account the role of cach host
geo-environmentzl parameter in
the active landslide of rhe area
with  staristical  weighe
assignment accordingly. Final
invencories and details crganized
and generaved around a GIS core
are perceived o fulfill the
requirements of MRE an
lindslide hazard suscepribilicy

Lmportant

mouncain infrasrevecire like

aspect for an

roads.
347, Development of
Comprehensive Siwalik
Development Strategy

(Summary of complered project)

-Lmﬂ- Hapard

5 Yoy L Histanl

Fig. 14. LHSZ map with read and
sertlements onenttion along Gangrok-
Rangpo srecch of WH3 1A, Eaw Sikkim

Backgronnd

The Iseegrited Warershed
Development Programme {TWDP)
funded by the World Bank was
initiated in the Siwallk region under
the supervision of the Ministry of

T g 2zt Road
[ ESHPNETRENY  [e—

Fig, 15. LHSZ map with road and sexdemnents orientation along Gangrok- Rangpo sretch

of NHI1A, East Sikdkim




Agricufure, Government of India,
Mew Delhi and is  being
implemenred in the scates of Jammu
and Kashmir, Himachal Pradesh,
Haryana, Punjab, and Uttaranchal,
thus covering rhe Stwalik region In
the entire Morth Wesr Himalays,
Each project implementing state
had developed implementation plan
and a stare level strazegy document,
Consegquently, the Ministry of
Agriculoure and the Wordd Bank felr
it desirable  te  have &
Comp:ehcn.ﬁw Straregy Document
prepared, based on the broad
framework of eco-reseoration and
sacto- cconomic development, The
assignment, therefore, is to put
together an analyzical compilation
of the exisring data, information
based on rthe experiences of
participating Siwalik srares, and
synthesis of various issues o
integrate the individual working
plans in 2 uniform manner so & to
provide the broad guidelines for che

project implementation.
Oefectives

1. Synchesis of available repors in
the five staces for che Shiwalik
zane of Jammu & Kashmir.
Haryana, Punjab, Himachal
Pradesh and Uttsranchal

]

Development of a uniform
strategy thar is environmentally
and socially sound, could arrese
degradarion of the Shiwalik zone
and enhance simulraneous
economic development

Resules and Achfevenments
l. Amongst the various warershed

development projects
underraken thus far in India,

Siwalik warershed development
programmes can be considered
a pood representacive af diverse
and complex interlinkages that
exist and
dr,:'.-elnpmcmﬂ initiatives in the

influence

mountainous region. This zone
is considered s eighth most
severely degraded ecosystem in
the country. lt may be noted
that basic research and
subsequently
teplicarion of various
components  of watershed
management have evolved from
the pioneering work done in the
Siwalik reglon.

large-scale

Undeér this activity an arrempe
was made to highlight the
expericnces gained during the
course  of developing a
mmprch:nsévc strategy for the
Siwalik region in the five
participating scates.  The
effectiveness of SWC measures
on watershed level for reducton
of soil zrosion rares as well as
conservation of warer is the basis
of eco-restoration.

Present investigation reveals thar
in respect of IWDIP-Hills 11
programme currenty underway
in the five states. In addition
the basic issue of eco-restaraton
versus soclo-gconomic
development of the region, the
other jmpunzm concerns thar
need further arrenrion for che
development of a region
adopting watershed approaches
are identificarion of £CO-TEIONS,
size and selecrion criterion for
watersheds, planning spproach,
selection of components for
watershed [FEATMmEnE,

N

implemenrarion Straregy,
selection of implementation
Agency, SUpport organizacions
and their rofe vis-i-vis peoples’
participation, and 2 well
planned withdrawal strazegy.

535& Peaple, Gender and
Indigenous Knowledge in the
Use and Conservation of
Resources in the Cenrral
Himalayan Region of India: An
Empirical Study

(Summary of complered project)
Background

The Central Himalayan region
supports remarkable culrural, ethnic
and biclogical diversity. The
cultural influence of the people on
use and conservation of resources is
guite significant; indigenous culoure
and traditions have helped evolve
adaptive stratezies 1o make effective
use of mamural resources. Imporiant
productive secters like land,
agriculrure,
husbandry, agro-based corrage
indusiry, erc.
maincained by

fnn:str}'. animal
are adequately
traditiomal
knowledge system. o is assumed
thar women’s role in preservarion af
these traditional knowledge systems
is remarkable. Though, the role of
indigenous knowledge is pivoral in |
sustainable use and conservation of
resources, they are fast dissppearing
due to adoprion to rechnological
changes and other factors.
Therefore, in this study, an cffore
was made 1o document indizenous
knowledge systems (1K) in pars af
Central Himalays amongst the
ethnic commumnities,




AN

Cgectioes

lo Inventoeying of resource bases
and estimarion of degree of
participation, e/, access,
conteibution and contcrol of
women over these resource
hases, and identificaricon and
quantification of anthropogenic
and orher pressures on resources

2. Review and analvses of the
existing information/data on
traditional  knowledge and
indigenous pracrices

3. Documentation of indigenous
knﬁwh:dgn' O Wse, COnSErvaon
and management of resources
and rele of women in changs
and preservacion of raditonal
knowledge sysrem

Resiades and Achieremens

1 Ten sample villages located
across the Indian Cenrral
Himalaya (ICH} on alrimudes
varying from 1000 o 3600m
asl have been studied. Dars were
collected through empirical
investigation from more than
500 respondents; almost half of
ihe respondents were Females.

[

Ag the study reflecred, the
social insticutiens in 1CH are
rich dl.‘]!ll.‘lail-::lril,;:. af IKS
[ntercommunicy  relarions,
gender relations, occuparional
diversifications, houwsing, food
habits, dressing pawern, etc.,
were governed by the soctery
ccology, People have developed
unifue indigenous pracrices not
only for storage of food grains
bur alse for storage of cooked
foods for consumpoon during
lears period, Some examples are

mutton relared food irems like
Geerniz and Arjee prepared by
Bheta sribal communiey {Fig.
16},

3. Ethno-medicine and ethno-
velErnary practices are prevalent
all across the [CH. More chan
hundred indigenous rreatments
Feor animal health and also equal
number of rreatments for
human health were recorded,
These indigenons knowledge
and practices, based on leslly
available bioresources, play a
vital role in ensuring physical
well being, promoting the
economy and conserving the
resiuroes,

combar poverty and armin human
development on 2 susminable basis
in the IHR chere 15 no berrer
alternarive than making available
essential social Enfrastructural
facilities and While
economic growth could be achieved
with the development of an excellent
infraseructure, human developmen
is possible through provisioning of
social infrasoroccure (e, access (o
education, health care faciliries,
drinking water, ete.). The essential
social infrastructeres are critical in
Fostering human development and
creating oppartunities for people 1o
be beter equipped w graduate from
the threshold of poverry. IF poverty
needs to be addressed through

SCEVICCS.

J:i—-‘...m..q

Fig- 16, Creerma being prepared only v be stored for consumption daring lean perind

3.4.9. Access. 1o Social
Infrastructure and Human
Bcvclapmcntr A Sitpation
Analysis of Indian Himalayan
Stares

(Sumimzey of completed project)

.l'fﬁrﬁ‘gw'ﬂmm’

[r has been well realized that to

infrastrucrural development, which
has the potential ro meet livelihood
challenges and could provide for
economic and social secwrity, it is
essencial o base-line
information on the current status of
social infrastrociure and straregies
based upon the gaps and consteaint
identified. With this background,
this study was aimed ar compilation
of data and essentizl informarion on

have



the

current staews of social

infrastruccural provisions in the
states of 1HR and idenification of
Appropriate stracegies 1o improve
upan the current siruarion,

Chbfectives

the current
sitmarion in access to social
infrastrucrure of the siares in
Indian Himalayin region

Assessment af

Analyses of the soctal
insticuctonal and

gavernance 1550Es

|4.'|-".'$I|

Recommendation for palicies,
strategies and programs aimed
it improving access of social
infrastructure for the arger
groups

Rerles and Achievempnis

1

Dara have been compiled ac
stare level as well as district level
of selected srares on social
infrastrucrure,
educacion, healeh, drinking

i.g., housing,

warer and elecericiny. Stirc-wise
disparity in social infrastrucrure
was quite high. [nfrastrocrure
relating 1o primary educarion
was hereer in Sikkim followed
by Meghalava and Himachal
Fradesh as ome Junior Basic
School (JB3) seeved abowe 328,
433 486 people,
respectively. Poar infrastructure
wis found in the West Rengal
hills preceded by Tripura and
Manipur as one [BS served 1677
peaple in WB hills and 1341
and 1241 people in Trpura and
Manipur, sepectively. In THE,
ane JBS served abour 880
people.

q
anag

2z,

While, on average, 21.98% of
the villages in IHR have medical
facilicy, Mizoram was found

have good medical
infrascruccure while Meghalaya
had wvery poor medical

imfraserucrure. As much as
64.94% of villages in Mizoram
have medical facilicy followed by
'J'ripl.l:a [53.27%) against only
3.80% in Meghalaya and Assam
hills {4.17%). The percenrage
of houscholds having safe
driﬂ!king water Faci]jr‘v amang
stares of [HR varied significanidy
from 77.34% in Himachal
Pradesh 1t 16.21% in

Mizoram.

In che [HER 3 museh as 65.90%
of the households were
electrified. Maximum
households (93 28%) were
elecerified in H P against a
manimum (23.03%) in Assam
Hills. Considering the curremt
situation with respect of social
Sikkim  and
Himachal Pradesh appeared o
be well served while Assam hills

infrastructure

N

and Meghalaya appeared o be
poorly served.

3.4.10. Carrying Capacity and
Impact Assessment Studies on
Tea Culrivation in Utearanchal
Hiils

Background

Tea cultivation in Urraranchal hills
premoted by the Stace Governiment
has recently come up as an
important land management activiey
for income and employment
generation, The novelty associared
with this venmure is not only limited
to. the above mentioned two vical
issues, but also address dhe problem
of resteration of the ever growing
wasteland, which otherwise mainly
provide poor qualine fuet wood and
foraging grounds for carde. However,
despire rthe acceprability and
enthusizsm of the narives attached
with this activity, Fact remains that
many of the well established cea
gardens during che British period are
fiow abandened [Fig. 17). The
reasons behind chis have o he

Fig, 17, Overview of an shandoned rea garden ar Berinag in Kumaun hills
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undersrood and the lessons learnt
trom the past should be raken care
of to foster tea cultivation in chis
region. Similady, the environmeneal
impaces of this activizy on soil and
water quality, biodiversity, socio-
economic changes and gender issues
has o be raken care of o expand
this acrivity in an environment-
friendly way.

Oectives

1. Underscanding income and
employment genceation
opparrunities  and  socie-
economic concerns of tea
cultivation

[

Understanding  ccological.
cconomic and bladiversity
concerns of rradirional land use
viF-i-1is ted plantation

Resseley soned Achivements

I A romal af 198 families have
raised téx plancadons so far in
182 ha land in abour 50 villages
of Almora and Bageshwar
disrricrs in different phases
starting from 1995, under the
technical snd financial support

Tea  Development

Direcrarare, Uttaranchal. The

impact of eea cultvation on the

land use is evidenc in the study
area (Tahle 121 OF the rocal
lard  available with che
households, 36.5% of the
rainfed cropland and 83.5% of
the grasslands have been
converted 1o tea gardens so far.

Our of a eotal of 112 households

surveyed, 90 houscholds look

after the tea gardens themselves
and the rest partly participare
in this acriviey.

fTBI'.I.'l

Table 12, Impact of tea cultivarion on land wse in the surveyed area

[ Land use Before tea plantation After tea plansation
in 1997 {hab i J04K2 (hea)

| Toral land holding 1534 153.6
Cultivared |.1.||d.. L | 9.4
| 52,1 53
Land under t=a 1] TEA
Misceilancous 8D B0
AnT.0 Ao

Toral
2 Reducrion in cropland and
grasslands due o rea cultvarion
is acknowledged as one of the
reason  behind
reducrion in livescock size,
particularly immarure lvesrock
by 54% houscholds (Table 13).
A tendency to dispose off the
immature livestock s rising
among the rea cultivators,

major the

3.4.11. Environmental Services
and Ecological Econemics of
{Ja.kami Pine Forests in the
Cenmesl Himslysn Resian

Backgprovd

Oak (Quercrs spp.) and Pine (P
racherghid} are two major forest types

Tebleld. Impact of tea cultivation on livesiock population in the surveyed

area
Livestock ype Mumber before Mumber after Percent decline
teaculsivarion tea colrivation

Civw 114 83 173

Ox | 165 119 749 |
Baffala frr] L3 9

Immiatare 144 = 73R

Groar a4 7 18

| Total 738

¥ Astong positive carrelacion was
found beoween land holding of
the households and land planged
with tea (r=0.66: P=0.01),
however for the other
pararmneters the correlarions were
found weak. A weak negarive
relationship berween age of the
vea coldivator and land offered
indicares thac che
younger generation is mare
inerested rowands: this activin.

FI:H' <a

431 4.7

in the middle montane belr in the
Cenrral Himalaya and provide a
range of ecosystem services. Oak
forests are socially valued and face
high bioric pressure due to their
quality fuel wood, availability of
round-the-year green fodder
manuring leaves and minor forest
products. They are also home of rich
biodiversity. Pine ledves are
unpalatable and provides inferior
quality fuel wood. However,



econamic benefits from Pine foreses,
such a5 resin and minor timber are
considerable. The Pine forests also
produce betrer ground forage.
Among the indireet services, Oak
farests are considered best for soil
and water conservarion and soil
fertility enhancement. Whereas,
Pine foreses are accused For
promotion of forest fire, depletion
af soil moisture and degeadarion of
soil qualiny. Tine i o siress-roberans,
fast growing conifer and survives in
soils poor in maisture and ferrility,
where Oak Fils to survive, Therefore,
there are cermain advantages and
disadvanrages associated with rthese
mwo forest types, This study will
highlight the relative imporiance of
these two dominane forest cypes of

the

region  with regard o

envirenmental  services and
ecological economics for their future
conservation and manigement
planning.

Obfectives

I:

Tangible and inrangible goods
and environmental services
provided by these rwo forests
types and economic valuarion of
these gooads and services

F_,m]ogica] economics of these
wo forest ypas for A gement
imperatives in this region

Resieles o Achivvements

Forest Deparcment recards
sherw thiar the reserve forest are
under Oak and Pine foress in
Almaora Discrict is 87933 and
427326 ha, respecrively.

Based on lirerarure/field sureey
in the region 2 summary of
environmental services and

goods provided by these two
forest types is summarized in

Table 14.

N

developments a3 a possible way for
their socio-economic upliftment and
averall development of the region.

Table 14. Some environmental services and poods provided by Oak and

Pine forests

[ —" goods
Fadder

Fusclwaod

Seed

Medicinal Value

Stnall Timber

Agriculiural implements
Resin

Bark of wree

Manuring leaves

Crther use of leaves

Binrmass production

Granad herbage vield
Braciversiny

Mimer forest productledibles

Sail & water conservation benefics

3.4.12. Environmental
Assessment of Hydropower
Projects in the Beas Valley of

E..'i.:'.'!.'grnrr.r.d'

In the recent decade, hydropower
projects in Himachal Pradesh,
particularly, in the Beas valley of the
Kully district have come up in large
nusiibers. The majority of them are
under construction stage and only
a few have starved operaring. The
agriculrural land and forestland in
some villages have been acquired for
these pmi:crs. Yer, these have not
caused any displacement of human
sertlements  so  far,  Local
communiries of the area see such

Diak Foreste Pine foress

Year-round Mon-palambic
Gond q_ualiqr lateriar q_u:ﬂ iy |
Edible Edible

Some Some

Rarshy used Frequently used
Freguently used Rarzly used

i Yes

Mo specific use Used by blacksmichs
Gaed qualiey Inferior qualicy
Mone Hoofing /' Broonss
10.20 tihatyr Comparable

Low High

High Lowe

Slamy Few

Hight Low!

But, they are alio apprehensive of
their negarive impacts on the
enviranment. The  project
propenents have soll o do a lot in
meeting the expectations of local
communities and towards the
promises made garlier ar the rime of
public hearings for obaining
enviranmensal clearance. .

Chisfoptives

1. To assess the positive and
negative covirenmental impacrs
of wpcoming hydrepower
projects

2. To find the ways of
strengthening benefics from
these projects from  the
standpoine of local communiries
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and 1o supgrest mitigarive
MeAsures

Rerlts and Achisvenents

I. Qf the roral houscholds
surveyed in and  around
hydropower projects, 91%
depend an agriculiure while
anly [% arc cngaged in
hydropower project related
acrivities, Abour 84.5% local
people were are of che view that
thar they have lost cheir land
properry. particularly cropped
land due ro chese projeces.

2. The positive impacts that the
leseal communities perceive from
bydropower projeces in the
region  are  employment,
ccongmic  bemefir,  and
development of infrastruciure
and  tourism  recreation
resowteces, Around 80% of the
surveyed popularion expecrs
employment benefits from these
projects, and 32. 1% of che local
communiries in ren studied
villages are of the opinion thar
these hydropower projects
would be  ecanomically
beneficial to them.

3. With regard to adverse impacts
of hydeopower projects on the
surrounding  environment,
abour 91% people feel increase
in dust and air pollution, while
5% people perceive
deforestation and fuel wood
SCACITY 853 major environmeneal
problem afeer the introduction
al these projeces. Debiris
depasition and solid waste
problem was ranked in the third
place. lacidents of landslides,
theear 1o wild life, and loss of

medicinal planes in the region,
were the other problems noticed
by the people.

3.4.13. Workers' Exposure to Air
Borne Dust and  Other
Pollutants in the Kullu Valley

Backprannd

Facrory Act 1948 a5 amended in
1986-87 clearly lays down a
requirement of regular scientific
maonitoring of workers' exposure for
air barne dust and odher pollurans,
Workers” exposure measured in
terns of total suspended pariculace
matter does not indicare s
criticalicy in terms of health effects.
Ie is the respirable fraction of toml
dust that has direct relation o
health hazards, Ir is, cherefore,
imporant to measure the exposre
of worleers and other papulatons w
respirable dust in their waorking
enviranment ro know the level of air
barne pollution and chances of

health risks in them.
Oijertie

1. To measare background values
of the rotal respirable air dust
(PM 0% in ambient air, to know
different workers” expasure to air
borne dust, and 1o conduce 2
survey abour the state of health

condition of the warkers

2. To suggesr preventive measures
w minimize health risks

Fesudrs and Achivvements
1. The background values Far

particulate marcer or MM LD
{particles below 10

micrometers} wére measured
close 1o two important hills
stations - Kullu and Manali, The
highest values of PM 10 were
93.7pg/m’ in January 2003 at
Mohal, and 33.1pg/m® in July
2002 ar Kathi. The lowest
values for PR 10 were recorded
19 7pgm’ in Seprember at
Mohal and 12.6pg/m® in
Oicraber 2002 ar Kochi,

2. The ressons for high
congentration in a parricular
season at boch the sampling sites
could be bismass burning
during winter and vehicular
emissions during peak tourise
season.

3414, Demonsteation of Sihi-
Pasture Madel for Wasteland
Restoration  in Western

Himalaya
Bagbgraund

In the
mountaing people depend upon
community lands for fodder and
fuelwood needs for subsistence
living. D ro increasing pressure in
miany areas the communicty lands
have degraded and have tarned ine
wastelands supporing only inferior
trees and zrasses. Therefore, such
areas has to be brought under silvi-
Pasture management il.'!l:]'ﬂdul;;inE
promising fodder species For
wasteland restoration and Fodder
production to support livestock
comporent. The aim of this project
i demongtrate

western  Himalavan

is 1o wasteland
restoration thraugh silvi-paseere
approach for wider ¢xtension by the

local people,
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1

To monitor growd, survival and
biomass of Fodder crees and
grasses planted in wasrelands in
the  western  Himalayan
Mauneains,

To study soil ferrilicy, soil and
water conservation impact of the
plancatian,

3, To impart raining on silvi-

pasture management o the
village communities.

Remder and Achievermenss

1.

A 10 ha eulmarable wasteland of
Diobh-Srikor village of Pauri
districe was planted with 2174
saplings of differcnt fodder trees

AR

and the soil physico-chemical
characteristics of this site were

analyzed.

. A rraining programme on sylbvi-

pasture  development  was

conducred For the farmers of
Dobh-Srikor village and seed of
fodder grass were distribuzed
among them.
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3.5. ENVIRONMENTAL PHYSIOLOGY AND BIOTECHNOLOGY

A therough understanding of che factors that govern the productivity and

fu nctioning af plants, the primary pmduccn is of Parasnuunr
impartance, especially in the light of severe dimaric conditions prevailing in
the Himalaya, and current concern abour the global climatic change. The
application of conventional vechniques with the sophistication of biotec hnology
will greatly help in increasing efficiency and productivicy as well as improving
environmeneal health, I'»lhruurg;:nmms play a significant role in improving
plant growth. A number of bacreria (isolared from soil) have been developed
a5 inocnlants and shown o be beneficial for plant growth as well a5 for
increasing seed germination. Microorganisms obrained from various
experiments are being maintained wsing appropriate methods, Efficiency of
M, fixing Afwis nepatensic for improving producrivity of large cardamom (2
cash crop) has been demonstrated, In order to supplement production of
quality planting material, propagation protocols have been developed using
vegerative ds well as in witre rechniques for some plants, Significant improvement
in seed germination could be achieved following chemical trearments, which
also included plant growth regulators. In view of the various enviconmental
stresses, the physiological and bicchemical basis of adaprarion s heing studied.
Increased bioric pressure (mainly in terms of logging, crown removal, erc.)
has chreatened the survivabiexisrence of Himalayan yew, an important medicinal
plan; evaluarion has been made 16 assess performance of tree in rerms of wxol
level in the bark. The importance of establishment of resources (demonscration
and training) centers in the hilly regions has been realized and some of the
hill specific technologies, namely, polypit, pelyhouse, bincomposting,
vermicompasting, biofencing, proreceed cultivation, clonal propagation, crc,
are being demonstrated for extension by the farmers.
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Background

With a view to undersrand the
microbial communities in
Himalayan seils, a number of
prajecrs have been initated under
this programme. The major projeces
so far iniriaged are: (1) Bhizosphere
microbiology  of  wa.  (2)
Rhizosphere microbiology  of
Himalayan trees, (3] Microbial
diversity in Mamlay warershed,
Sikkim, {4} Planr-microbe
interactions in conifers, and {5)
Development . of
inoculanes for hills.

microbial

Objectives

1. Isolarion, characeerization and
selection of  beneficial
Mmicroorganisms

Z. Plant-microbe inreractions in
rhizosphere of Himalayan
specics

3. Maintenance of micrabial
cultures of Himalayas region

Rerles amd Achicvemenss

1. Three bacterial species. viz,
Bacillur megateriom, B, sebeilis
and Preaderionas corrugdsa,
originally  isolated  from
temperate  locations, were
examined for their growth
promotien ability using both
pot and field based assaye. A
local variery of rice was used as
test crop. The three bacterial
species exhibited in wpieve

phospharte solubilising acrivity
in the following order: F
corrugate> B pegateriom > B
srabititis,

2. The bacterial treazments
resulted in improved plant
performance. Inocularions also
stimulazed the rhizosphere

bacterial  and

actinemycetes populations and
suppressed the fungal faora.

Caolonization of roots by

mycorrhizal fungt improved in

all the crearments.

associated

3. Microhbial inoculations were
conducred in caring raised,
seed raised and tissue culture
raised  mea  planis. The
inoculations  resulced  in
improved growrh of rea and also
improved survival ee in ce of
rissue culrure raised tea.

One of the major constraints in
undertaking large scale plancarion
work with regard o rehabilitacion
of degraded/wasteland.
afforestarion programmes and
infroducrion of high value plants
are the lack of sufficient quantities
of good quality planting material.
Far this, conventional methods of
seed germination and vegetative!
clonal propagation are equally
imporrant,
supplemented by the development
of newer rechnology of plant Gssue

which can be

culture for target taxa of cach
region.

Objectives

1, To idenrify physical and
chemical treatments, including
plant growth regulators, for
successful rooring of curtngs
and to standardize rechnigues
for large-scale application

2. Developing in sitre protocols

for selecred plank species

3. Congervation of endangered/
threatened ApeCIEs

Resslee and Achisvements

1. Complete plantlets  were
regenerated from the hybrid
pods developed from crosses
berween Cymivdinm alolifolium,
. gigantenm and €. masteril,
The regenerated plancs have
beer successfully cransferced 1o
the. pots.

2. Complere regeneracian
protacels have heen developed
for important Himalayan

endangered orchid species,

namely, Wimds cornfes (Fig. 18)

and Paphiopedilom fnsigne. The

regenerarion plants have been

successfully ransferred o the

pats.

3. Based on PAGE, SDS- PAGE
and isowyme markers, the
hybrid nature of the plants
regenerated  from  pods
developed from the cross
between O mastersit and C.

eg'egam has been esrablished.

)
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Fig. 18. Plantlets of § frneds ceriiler ETOWINEG IN culrire,

Impact of Environmental
5 on Growrth
ce of Plants

Background

The shility of plants to grow
and survive in a  particular
environment depends upon their
photosynthetic capacity. Plants can
exhibit oprimal performance with
regard o
growth/praductivity if growth

phorosynthesis and

condirions are favourable, Under
matiral conditions, however, plants
experience dilferent kind of stress
that result in irregular andior
regular diurnal and
variations in their physiological and
biochemical atrribuces, which in

scasanal

turn influence their groweh and
praductiviry.
respond differently 1o these varying

However, plants
conditions.
Theretare, understanding  the
underlying mechanisms
(physiological and biochemical)

environmenral

used by plants ro resist the srresses

generally  encountered  under

natural conditions can be useful w
gain insight into how plancs can be
managed ra increase their yield and
productivity under a given set of
covironmental conditions. In this
context stedies have been initiaced
in tea, an impormant planation
crop of India,

Chbfectives

1, To determineg the variation in
phorosynthesis and growth in
relation to environmental

SCCOEECE

(]

Comparison of seed-raised and
clonal rea plants in rerms of
their superiority

Rerults amd Achieveneniy
1. Both ¢lonal and seed-raised rea

showed
their

plants seasamnal

variarion in relative
gmwlh rare. Ainong the various
clones (elone UPASI-9, T-78
and Kangra Jat), clone UPAS]-
9 and T-78 were found begcer
in terms of their relative growrh

rate measured across  the

ECIROS.

2. O the two seed-raised rtea
plants (B5S 449 and BSS 520).
BS% 449 showed bermrer relative
prowth rare.

Ao Trowas observed thar the relacive
growth rate of seed-raised tea
plants was considerably berter
than conal planes when Erown
m the same habirar

Study  of
rmance, Ecology and
ion in the Himalayan

Background

D to dramaric differences in
elevation (within a map distance of
100-200 km),
phystography  and

climare,
soil,  the
Himalayz hachours, pechaps the
premier vegerational gradient on
the earch and it suppores large plant
diversity  including  various
medicinal plants. Amongst various
high value medicinal plants, Tams
baccata k. El.:l}:irl. walliehiana
{Zuce)  Pilger  has

considerable importance due o the

gained

valued source of the angi-cincer
drug taxol & It is & medium sized,
slow growing species and is used in
rradicional systems of Unani and
Ayurvedic medicine. [n recent years
informarion has been collected on
some other aspects of this species,
however, there is general paucity of
information on iss biomass and
productivity, Therefore, 2 study was
carried our for its hiomass
accumulation ard productiviry in
relation o ame series.



Objectives

1. Biomass accomulation in
different above and below
ground components of I
Saccard tress 0 reladon o ree

dgc

2. Prodwcrivicy estimation in
i
different components

3, Estimation af el ]flrl'rljll-\.ril'll:!.
efficiency of the leaf surface and
nutrient supply efficiency of the
roat system based on the
ontegenic development of ree

Reules and Achierenents

-I h.{_' (Er:. 'I.\.'i,'i.gl]' II!- d‘ll-r-r:rc::[
components increased wich
increasing rree age (27 and 136
years) and toral biomass in
13G-vear-ald tree was 144.23
kg. Wichin an individual tree
the tree canopy biomass was
concentrared towards the upper
part of CEOOPY. Allamerric
cquations relating biomass of
different components with
circumference at breast height
were abrained,

2. The roott shoot ratio ranged
from 0.28 ro (.38 whercas
toral  phorasyntheric: non
photosynthetic biomass racia
was recorded between 0.15-
(.08, and rhis value decreased
with age.

3. The maximum current biomass
praducrion for all che
compaonents, excepr for branch
ocecurced at the age of 101
years. Lhe annual
praducrion increzsed with
increasing age excepr for bole

mean

and roor sysrem where i first
increased and then showed
constant value after attaining
cerrain age.  Maximuom

production efficiency per wnir
feaf area (Fig, 19) and fine roer
biomass was abserved during
I8-36 years.

Effects of N -Fixing
the Mechanisms of
d Phosphorus Cycling
rge Cardamom
6y in the Sikkim

(Summary of complered project)
Background

Mixtures of N -fixing and non-
N -fixing species differ from other
sets af species by the direct and
indirecr effeces of increased nitrogen
supply. Mitrogen cyeling in such
been observed o
accelerate which is atwribured o
nirrogen fixarion. The rares of

stands has

AN

phospharus have alsa been shown
ra increase wnder the influence of
M -fixing species, however there is
na understanding oo che
mechanisms char give rise to greater
availability and  accelerared
phesphorus cycling. The project
envisages filling the above gap. The
work cmphasizes o rest the
following 2 hypotheses relared ro
the mechanisms on ecosystem
biogeachemistry a5 an effect of N.-
fixing species: (1)
availabiliry, and

increased
cycling  of
phosphorus under the influence of
Alwns may cause a shift from
sparingiy available geochemical
pl,ln;;-|5 o r:,1p:'|,|]_'.-' -:;:.-'-::|i:'.!5 -:1|‘g:l|1'.'-:.
phosphorus pool, and (2) soil
acidification due to rapid
accumulagon of nuerient cations in
biomass may cawse soil exchange
comples e become  more
dominated by H. Nitrare leaching
may also cause accumulanon of -
in the soil. These hypotheses are
rested in large cardamom based
agroforescry systerm where N -fixing
Alnue nepalensic 1s :xzcﬁsiw:]:.-‘
planted as associare shade tree.
Al has a .';,g.-'ml:-i.rﬁ.i:- with Fraubia
and is effictent in N -fixation. Large
cardamom {Awromumr subulanm) is
the most impaorrant perennial cash
crap of the Sikkim Himalayan
region.

CHecaives

1. To estimate the shifc of
sparingly available geochemical
poals o rapidly cycling organic
pools of phosphorus under the
influence of A

d

Ta characrerize the major pools
of phosphorus and examine the
processes involved in the rate of




release of phosphorus fram the
abave pools

3. To quantify the level and causes
of soil acidification in Alnu-
Amomum plantations, and 1o
correlate with phasphorus
availabilicy

Rernlts and Achievements

1. Three different stands with age
plantation  trearments  of
Amomum spp. and N -fixing
ree mixed of young (10 years),
medium (20 years) and old (40
years) were studied. A congrol
plantation of Amamun spp. and
non N -fixing tree mixed
consisting of old mixed narural
trees was also selecred.

2. Toral-P values ranged from
0.530-1.18 mgle soil in Aless
stands and 0.85-1.08 mglg soil
in mix reee species stands.
Owerall the woral-F value was
more in old Afess seand
followed by medium and rhe
young Alnus srands, Occluded
[ron-P wvalues were found o be
much higher in all the stands,
seasons  and  seil  1ypes,
Available-I* values ranged from
4.6-60 Umgfg soil in the
different  ages of  Alwus-
cardamom  stands. Highest
available-T* values were recorded
in rainy season and lowest in
the winter season in both
rhizospheric and bulk sails in
all che srtands. Mix-tree
cardamam agroforestry system
{53.6-32 pmg'p soil} showed
fower available-P than Afwws-
cardamon stands.

3. Pocled data of microbial-P

biomass and available-P from all
ages of Afnuwe stand showed
higher values when compared
with non-N -fixing mixed rree
stand, N -fixing  Adwws-
cardamom stand was maore
dynamic in rerms of microbial-
P and  available-P The
microbial-T" hiomass in all
situations was highest in winuer
and lowest in rainy season, On
the other hand available-P was

lowest in winter and highest in_

rainy season. This indicared thar
phosphorus was immobilized in
winger by microbes, and acred
as source during the growing
season. Microbial-P biomass
and available-I* was inversely
related. The magnitude of
phaspharus immobilizarion
and release as available-P by
microbes in Afmwe was greaver
than non-N -fixing stand, The
beneficial role of N, -fixing

Alsws  on soil  nutrient
availabiliry especially
phosphorus in cardamom

system was recognized in this
srudy.

(Summary of completed project)

Barkground

In Sikkim, there are mainly theee
types of agroforcsiry systems, Le.,
(i) large cardamom based, (ii)
mandarin arange based, and {iii)
fodder-fuel tree based. Large
cardamom is the most imporcant
perennial cash crop of the Sikkim

Himalayan region that is coltivared
in 26000 ha of Sikkim and
Darjeeling between 600-2000 m
elevations, Our of 23000 ha area of
large cardamom culrivation in
Sikkim stare, 1316 ha of reserve
farest is used for large cardamom
cultivation on lease to farmers and
remaining area is under privare
large cardamom based agroforescry,
There is no information on large
cardamom and Al wepalensis
based agroforestry system with
respect o aging of both cardamom
and Adkies, Theretfore, this study wis
planned o see the influence of both
Afnge and cardamom age on the
crop yield, biomass productiviey
and nutrient dynamics to examine
the  sustainability of she
combination and pracrice.

Offactives

1. To study agronomic vield,
biomass, productivicy and
energencs in age series of 3-,
18-, 15-, 20-, 30- and 40-years
of Alnwi-cardamom plantations

2. To study  bio-geochemical
cycling of nutrients, licer
decomposition and
nutrient release and back
translocation in age series of
Afnus-cardamom plantations

rarcs

3. Estimation of M -fixation
efficiency, nitrogenase aceivigy
and nitrogen accretion in Afss
[ Frankia symbiosis) - Amowrmom
spp. plantations

Resuler and Achievement

1. The roral hiomass concribudon
of the shade rtree (Adwws)

increased with stand age



(32.76, 64.61 and 129.36 ¢«
ha! in 3-, 15-, and 40-year
plantation), wheress biomass
contriburion by the
understorey cardamom
increased from S-year (872 1
ha') ta 15-year (34.57 ¢ ha'}
and decreased with the lowest
value ar 40-year (2.90 ¢ ha').

Mee stand energy [ixation
increased in the first three
stand ages (32161 in S-year to
443.89 x 106 kJ ha' year' in
I5-year} and decreased along
the ages (304,59 in 20-year to
154.0 x 107 k] ha' vear! in 40-
year). Analytical studies in
terms of production efficiency,
energy conversion cfficiency
and N -fixation in che age series
suggest thar younger
plantarions Function as the
mast praductive system, while
intermediare and older were
[east and less productive.
Energy fixation in understorey
p]ant companent [carda.rnum-
[eaf, pscudo-stem, and roor!
rhizome] increased in the
yaunger stands, peaked at 15-
year and declined in the older
SIZ.I'I.EIE.

The active and imactive root
nodule biomass build-up in
different seasons showed an
inverse relationship wich the
srand age. Active root nodule
biomass increased wich the
stand age until 13-pr stand and
decreased with increase in age.
The difference in the root
nodule biomass berween che
F[am:al:[on stands in age series
was an effect of plantation age,
tree dimensions, stand densiny,
and lieker accumulatien in the

Alaus-cardamom  planration
stand. The percent inactive root
nodule conteiburion  was
highest in spring season and
lowest in post monsoon period
fautwmn),

4, Seasonal nitrogenase activity
varied significandy becween the
plantation stands, seasons and
nodule age-classes. Highest
activity was recorded in rainy
and lowest in winter season.
The highest nodule binmass
preduction  and  nitregen
fixation during monsoon periad
laurumn) suggests thar there is
a greater requirement of warmer
phoreperiod rhan cool dark
night, which directly
corresponds to the nureient
rtqu.[n:m:nt ﬂF ca.rd,amom.

’B']éi:_i';"_ﬁapec'ti_ng of
Wealth  Using
Engxaal Tools:
ome Fingerprinting

[ DNA Bank-Met of

imalayan Endangered Species

ESu:nma.r].r of cumplcwd Frujnct]l_

Bacbgronnd

The Department of Biotechnalogy
(DBT) sponsored  a
insrirgrional project on
bioprospecting of biclogical wealth,
concerned wich application of
gonventional, molecular and flow

mulri-

cytogemetics  approaches 1o
fingerprint  chromosomes  for
sysiematic,  analyrical  and
[ransparent invesrment in

conservation and sustainable use of
biodiversicy programmes of high
priovity endangered species like
Podeglrylliom Sexandram, Gentiana

AN

kurreoa, Péicroviiza  farrooa,
Acanitune species and Valerdana

Jatamanst of medicinal, aromatic

and other wvalues. These
investigations  alse  provided
porential  guidelines for rthe

concerned species recovery and
genetic enhancement programmes.
The research waork relaved o
le.L'ELLEH HD[UE}" h,a,s btt‘l] Ulllifd
out ar Delhi University and assisted
by two sarellice wnits, one in Solan
(H.I') and another ar GEFIHED,
Kosi-Kararmal, Almara,

0 ﬁ_fec.t:' s

1. Plant collecrion, herbarium
vouchers, inirial field nores and
ethnobotanical data

2. Storage of DINA rich marerials
and preliminary cyrelogical
seudies

4. Breeding  systems  and

phytechemical work

Reseales and Achisvements

1. DMNA rich mareerial from various
locations in alpine and sub-
alpine  regions of THR,
particularly the Kumaun and
Garbowsl Himalaya, and also
fram Sikkim and Himachal
Pradesh were collected and
mainrained in the nursery ar
Kosi = Katarmal (1150m amsl)
ar in the field station at
Khaljhuni (2450 m amsl). Seed
samples of the targer species
have been d:pnﬁi::d in
MBPGR. Mew Delhi. Miroric
chromosome counes (2n) for
vArious targer species were
assessed and no variation in
basic chromosomme counts were
observed.




AR

+

Quantification of

podophylioroxin in r
bexausdrem from different plam
pares {leal, stem, rhizome and
raots) collected from various
geographical
Komaun

and Garhwal

Himalaya revealed a wide

] i 1*
variarion berween different
|1|n:p|'|m|ngj-.'.1[ variants and

different populations.

Podophyllotoxin content of

rthizome samples collecred from
diffeeent populations ranged
r:"JIT: 0.007 - 5.'571-'“-1|. (5151 |,|r'!.'
wieight basis, among
morphological variancs, The
maximum value [(5.45 %) was
found in the rhizome samples
collecred Kedarnach
(3600 m amsl),
Pseudoaconitine coneent in
vubsers {Fig. 200 of A Salfawri
trom different I}U[:ll_ll;j,[jl}ni
rungcd from 0.006-0.62% an
dry weight basis. Highest
content (0.62%]) was recorded
in  tubers from
Phurkia (3430 m amsl}). The
amount of aconitine also varied
and ranged From 0.13-0.83%.
Like that of pseudoaconirine,
highest levels (0.83%) were

from

collected

recorded in tubers colleceed
from Phurkia.

Arremnpts were made o develap
effecrive i pitro propagition
pretecols for £ bexandrum, P
krrvana and A, balfouris, Using
various types of explanss,
mulriple shoors were obtained.
These were subsequently roored
and plancs were rransferred 1w
hardening travs, The growth
performance of  aboye
mentioned & witre raised plans
wis found to be narmal.

lacar ioAs UIE.

Jlg. 20 Thahers of A trkfeers

Selection of Plant
romoting Microbes
sz in Mountains

H;rr.{'gvaerar:f

The use of biofertilizers has
been commercialized in tropical
[ndia with the development of
carrier based culeures. However, no
significant effore has been made for
developing suitable microbe based
fertilizers for hills. The Tnstine bhas
miciared such smdies has also also
planned 1o explore the micrabial
wealch For both academic znd
applied reasons,

Cidijectises

1. lsolation, guantificarion and
characrerization of soil microbes
from the rhizospheres of rarget
species

2. Apalyses  of mycorchizal

associates of the marger specics

3. Characeerizarion of the selected
isolates for their heneficial

propereies

Resulty and Achievemieriis

Roows and sail mnul'llu. [Fom
the rhizasphere of five species of
rthadodendrons, namely,
Rbodedendron arborevin, B
-.'r.'ﬂf:'npﬂgc-ur. R, canspansiaiion,
R, fepidogum and R barbatim
were collected, Observarions an
colonization of roots h:,- VAL
fungi  and  their
popularionis) in
recorded (Fig, 21}

spoarc

soil were

One hundred roar sepments
were  observed  for
colonization and average
number of intraradical vesicles.
F. arforeent revesled moximum
colonization (42%), followed
by R barbarwan (40%), R
i .'f.t-"m‘.'.- sgon [37% ). R
r.:rmp.w.lue'.uuu.l (33%) amd K.
lepidaium (28%). Maximum
number of inraradical vesicles
(15 €m™ bit) was
recarded in B arfeream and
minimum (7.0 cm™ roor bitd
in & Sarbatum. Mo intraradical

Facel

oot




Fig. 21. Mycorrhizas in Rhsddendro ip.

(3 500 it B campaimiilainti

vesicles were observed in £

lepidatam.

3. e of six known genera of
VAM fungi, five genera namely.
Acaulaspora, Gigaspera, Glomus,
Srfemrjwis and Scw.m'fn!'ia“rwm, all
belonging to the order
Glomales, were found to be
assaciated with the rhizosphere
soil of the rhededendrons,
Maximum popularion of spores
was  detected from  the
rhizosphere  soil  of &
anthopagen (52 spores [ 25 ¢
soil) and minimum in &
{epidornm (32 spares | 25 g
soill. Maximum number of
species of YAM fungi (12) was
obtained from R lepidbtiom. A
number of species of the genus
Glemus  dominated  the
thizasphere soil of all the
rhododendrons; G, fascioeldenin
being the mast frequent and
abundant species,

¢ A Crlamae sp. (x 30% B, intraradical vesicles

H.-r:&grauud"

Since 1993 a2 number of
studies related to soil/thizesphere
microbiology have been initiared.
Through these projecrs a large
number of microorganisms have
been isolated, purified and
maineained for further srudy. In
view of continuity of these studies
the above-cited project has been
formulated.

Ofectives

1. [lsolation of soil microbes from
various locations including
extreme conditans

2, Characrerizarion and
identification of the microbial
isolares for taxonomical and

biotechnological properties

3. Use of selected micrabes for
heteer establishment of seed,
cu[l:j'ng and tissue culrire raised
rlass

Regriley aned Achievemenrs

1. Sail samples collected from the

S

rwo hor spring sites, Soldhar
and Ringigad, borh located in
Garhwal Himalaya were
analyzed for their physical,
chemical and ‘microbial
components. The alkaline
natwre, foral lack of carbon and
nirrogen and high remperare
of soil were the common
charactenistic fearures of both
the sites. The optimum
temperature for obraining the
highest microbial pepulation
feom the soil samples of both
sites was found o be 50 °C.

2. Microscopic examifation
revealed the presence of thee
oypes of microbial populations,
i.e.. bacteria, weasr and
filamentous arganisms. Cur of
58 acrobic isolares, 53 were
observed
bacilli.

a5 gram-positive

3. Soil dilution plates revealed the
presence of antagonistic and
phosphare solubilizing
papularions.

| Preservasion

of Sikkim

Rﬁrﬁﬁrﬂuvﬁr

Rhododendrons consisis a
greup af plant which has a rich '
horticolewral  value,  Asia s
considered the homeland for
rhedodendrons and many species
have been hunted out of the region
during British rule. Abour 98% of
the Indian species are found in the
Himalayan region our of which
72% are found in Sikkim. Owing
e severa! man-made reasons the
matural populations af




rhododendrons of entiee Himalaya
are gradually diminishing. The
major threats o rhododendrons are
deforestation and unsustainable
extraction for firewood and incense
by local peaple. These alpine planes
may be wiped our from the biota
in short time i.Fpn:upn:r COnServarion
mieasures are not made, Using both
biotechnological and conventional
metheds this project strives o
counter the threar on survival of
these plants. The goal of the
proposed project &5 o find our
means of conservation, Propagarion
and restaration of rhodadendron.

Objectives

I. Tissue culture  protocol
development for the Sikkim
Himalayan rhodedendrons in
particalar, and Indian
Himalayan rhododendrons, in
general

2. Mass propagation of selected
rare and endangered
rhedodendrons and hardening
trizls of mass propagated plants

3. Survival and Fitness trials of
secdlings raised through tissue
culture in arboremum and fields

Remles and Achivvemens

Lo Im-witre experiments were
conducted on B smaddens. The
irerilived seeds germinared
under aseptic conditions, and
30-35% germination was
achieved on hormone-free MS

medinn.

2. In & maddend, from five weeks
old seedling, coryledonary nodal
parr wers wsed For shoots
mulciplicazion on Anderson

media with antioxidants (PVE
Ascorbic acid and Cicrie acid)
or without anrioxidants
canraining 2il* {1.0-15.0 mgl
'} and along with [AA {0.01-
1.0 mgl"}. Ar higher
concentration of 2ik the shoos
induced were small, compace
and no difference in nodes and
internades. Decreasing the level
at cyrokining was suitable for
multi.plica::icln and elangation
of shoots an liquid medium
with filter paper bridge. Shoot
production in liquid flter paper
bridge medium was 10-fold
higher than thar with agar and
activared charcoal solidified
medium.

3. Young leaves and stem explants
were transferred on to various
concentrations  of  media
conmining growth regulators
and sale swrengech wish
antipxidants after swerilization,
Afrer 4-5 weeks, callus was
obtained from 20% stem
explants on B5  medium
containing Ba and 2.4-I0 The
texture of callus was whire-
brown, soft and compacr all
cxplanes were cransferred on o
B5 medium containing MNAA
(0.1-2.5 mgl') 2.4,5-T (0.1-
2.5 mgl?) and BA (0.1-3.0
mgl '}

Backgraumnd

In the IHR majotity of population
is engaged in agricultural and allied

activities, and more than §5% of
the women workers are involved in
such activities. Although, 2 number
of technalagies are available ro
increase land productivity, ir is
paradoxical thar rural women are
wnaware of mosc of the
advancements, current and easily
available wechnologics/pracrices!
mct]mdﬁlusic& ap]:l|ica|:rlt o this
Demonstration of
technologies and the requisite
reaining of users are two crucial
steps in the reansfer of wchnology,
With this rationale in mind all

ECCTOT.

available and suieable hill specific
rechnalogies
demonstrared in the Bistechnology
Complex at the Institure HQs.
After providing rraining 1o the
farmers, individuals from suppor
crganizations, raining of trainers,
etc., these rechnologies are also
being extended to field in selecred
locarions.

have been

Obijectives

. Exploration, decumentation
and prepararion of an inventory
of indigencus and hill specific
maodern rechnolegios

2. Sewing wp of demonstrations of
improved/alrernative and
ilready available hill specific
technu]ugics in the
Bimechnology Complex and 2
selecred field sires

3. Capacity building through
erainingflive demonstratians/
ficld exercises of rarger groups,
and training of rrainers (TOT)
on 3 regular basis



Results and Achievements

1. The available: hill specific
technologies lhave bheen
dacemenied and demonstrared
ar the Bintechnology Complex
in the Insticure ar Kosi
[nformanon folders (English as
well s in Hindi) and a training
manual  entitled  Krishak
Muargdaribika: Aarthik Evam
Paryavaran Samvardbak Saral
Taknikein has been published
consisting of vadous simple and
low-cost rechmalogy packages.

2. Bo far a numhber of training
sessions have been conducred for
different user groups covering
a roral of 346 willages and 55
MGOs in 41 districts of
Uttaranchal (Tahle 15).
Further, on-site  rraining

programmes  and relevan:
rl.'|'.'||||l.1|iI'-_:i.1.'.‘\. are |1Ei|1$
demonsrrated on  selecred
Farmer's felds with acrive

participation of peeple for
further dissemanation on “see
and adopr basis™, 1t waz found
that farmers are adopring such
technologies in different areas

(Fig. 221,

3. Afwer providing training en

WATIOWS ASPTCLE, r::gu|ar

Fig. 22. Dememstrationy of polyhoase cultvacon v aseecred willage

manitoring s being conducted
o document feedback and 1o
overcome any problem thar the
Fill"l'l'll.'l;\ I'-:u._t.' |;|[|.'r (4148 T:::I Lredale
and mainrain awareness and
interest  of the villagees,
technical E::]d:tm‘: and material
are conrinuousty pravided 1o
them.

Characterization and
nt of Tea Through

Backrawnd

India occupies a prestigious place in
the warld map of rea industry,

Tahlel5. Traming and Capacity B:J]Hing [2008-2003)

Trainees Toral Mals Female |
Trdining of Thainers 70 55 5 |
Farmers of selected villages 333 [ h 257 I
FJ.rm-:h-:-.:'ncc:-.'d by \:Lu-f: 953 "|5|..I . -5.:".-
Fattnens selected by Govl organimsions (47 . ‘:‘.-' . Il‘fl}‘ —
F.“.I.d.r:l..l:r_ S A, TR = = 5 =
.ﬁ.l:r-.' PN Z_ 2 l 25 0
Tanl 3865 1845 wWTF

There has been a guantum jump i
production from 419 million kg in
1970 10 860 million kg in 1598
Th.l;' |||.':‘H‘|I.|.|..li1]|l ﬁ.':.T r|||..' }-c-.:r l[][]'}
AD has been targered ar 1000
million kg, Ar present there is
hardly any addicional land for 1ea
culrivation and cherefore any
increage in crop production has oo
come mecessarily rapid
improvement in the field aof
research through technological
combined  with
developmental seriviries. There is,
thus, an urgent need to develap
high vielding clones with superior
qualicy and scress ralerance, and alwe
o understand
physiological and biochemical
paramerers which may help in

from

inmovations

some af che

impraving wield of existing
plantarions. In  rthis  context
biotechnology assumes grear
significance.
Clpeciives

1. Complete characterization of
exisTing
physiological, biochemical and
molecular waols

clones using



F

S

. Arandardization of wchnolegy

far i wisrg propagation and
field establishment of superiar
clones

Development and testing of
complete package of microbial
moculants including VAM

Resuley and Achicremens

A simple meched of
physiological assessment for
early selectivn of tea clones
using CO.  uptake and
chiarephyll Huerescence has
been developed. Phorosyrrheric

CO, uptake photachemical
efficiency of photasystem 1T (Fy/
Fm ratio} and shoot groweh
were recorded in severzl reax
clones, originally from different
agroclimatic zones of India 10
determine the suirabilicy of
using phorosyntheric €O,
uptake and Fw/Fm rario as
selection criceria.

M complete frogitre propagation
provocal was developed wsing
explants taken from local
chinery bushes for large scale
multiplication. Plant

regeneration through somaric

embryogenesis was developed
following culrare of immarurs
coryledons in M3 medium
supplemenced with 5.0 (UM
BAPs 1.0 pM NAA + 0.5 WM
GA,

3. The sbove merhad is hc:i:l.g

used for mass mudriplication of
three idencified superior clones,
namely, {1} BAo/al (UPASL-9),
China hybrid, (i} B/5f63
[UPASI-3) Sundaram, Assam
hybrid, Triploid, and {iii)
6017 (Craigmaore), China
hybrid.




erworking of the existing institutional infrastrucoure in the Himalayan

region is eritical for oprimal use of the available scientific alent.
Through Integeated Ecodevelopment Research Programme (IERT) of the
Instiruee the infrastructure, expertise and scientific manpower available in the
IHR are being complemenred cffectively. This programme is alse
complementing/achieving the mandare of the Institate and helping in the
fulfillment of its broad objectives. Furthermaore, this programime suppaorts

Institute’s role as a facilior of R&D programmes in the THR as well as in
establishing institutional linkages. During the year 2002-2003, 26 new
projects were sanctioned and funded o various Orpanizations/Institucions!
Universities (for the execution of location-specific R& D activities in the stares
of T8, HB, UA., Assam and Nagaland) under the [ERE Almaost 77 projects
were on going in 11 staves of the IHR under the above-mentioned programme.
Eighty two new books were added and ene hundred and thirty two (132)
periodicals (80 inteenational and 52 national) were subscribed in the library
during the year, Environmenral awareness was creared amaong various
identified rarger groups by organizing on-site waining programme. Bosides
thig, ane RécD project entited * Sewdy af nuoviens dymamics in sadivional miced
rrpping spem” was also compleced successfully during che year.
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Eco-
Research
umme (IERP) in the

e R

Based on the recommendarions of
the Projecr Evaluation Committee
(PEC), following rwenty six
projects were sancrioned and funded
during the year 2002-2003.

1.

e
v

Swdies on threatening roar sot
disease of Cedrrer deoelant by D,
Lal Singh. Himalayan Research
Group, Chora  Shimla,
Himachal Pradesh: [Toral
I}I.I'[ta].": Ri. 4,33,080/-].

Enhancing water yield in
springs through recharge zone
rreatment tn Deora Dhara
micro-watershed  (Jaunsar-
Bhawar), Diehradun by Dr. D.
Sael, En Nec Develupmcnt
Society, Ballupur, Dehradun,
Uttaranchal. [Total oudlay :Rs.
3.42,8004-].

Mathemarical modeling and
Funcrional analysis of village
ecosystem  with  special
reference w Kumaun Himalaya
by D H.S5  Dhami.
Department of Mathemarics,
Uniwv:
Campus, Almora, Urtaranchal.
[Toral entlay : Re 4.00,000/].

Kumzun Almuora

Paramparagac vaidhyon dwara
jari-booti ka sambardhian,
sanrakshan evam vikas by Mr
H.5. Megi, Urtaranchal Yuva
evam Gramin Vikas Kendrsa,
Narzyanbagarh, Chamoli
Garhwal, Urtaranchal, |Total
outlay : Rs. 2,00,0004-].

- Mictopropagation

Traditional krowledge based
system in practice surrounding
sacred groves in Pithoragach
diseeict in Kumaon Himalayas
by Mr. C.8. Negi, Department
of Zoology. Gove. PG, College,
Pichoragarh, Uttaranchal,
{Total ourlay : Rs. 2,89.900/-
1.

. Application of facilitarive rale

of plants 1o hasten recovery of
degraded, ernded and unstable
hill slopes by Dr. S.P. Singh,
Deépartment  of  Borany,
Kumaun University, Naininal,
Usrarznchal, [Teral ouday @ Bs,
5,87, 2400-].

- Accumulaction of persistent

arganochlorine compounds in
sub-Himalayan region of North
Indiz by De VK. Dua, Malasia
Research  Centre -  Field
Station, Ramipur, Hardwar,
Utearanchal, [Total owtlay @ Bs.
4,99, 200/-].

Aausadhiva  pawdhon  ka
pradarshan model vikas Las
janhit mei prasar karna by Mr
.5, Panwar, Pawan Shiksha
Evam Jan Urthan Samici, Khesi,
Chamali Garhwal, Unaranchal
[Toral ouclay :Rs. 3,99,800/-].

Garhwal  Himalaya mein
soatourism sansadhanon ka
vishleshan evam samudayik
sahbhagita by Mr. Pushkar
Singh. Himalayan Foundarion,
Sartali, Bagana-Nandpragag,
Chamoli Garhwal, Urtaranchal,
[Toral ourlay: Rs. 3,07.000/-],

and
conservation of ferminafia

I1.

15.

chebla Rerz, = a medicingl reee
by D AL K. Wakhlu,
Department  aof Botany,
University of Jammu, Jammu,

J&K, [Toral cuslay : Rs,
4,95,280/-],
Assessmenr  of anchropogenic

impact on Kashmir Himalavan
pastures and their susrainable
management by [, Zafar Al
Reshi, Deparcment of Borany,
University of Kashmir, Srinagar,

J&K, [Toral outlay : Rs,
2,4%.600/-].

liivestigations  on  the
mycotoxicicy of  some

impormnr heebal drug plans of
Jammu and Kashmir State by
Dr. Geeta Sumbali,
Department  of  Borany,
Universicy of Jamme, [ammu,
J&K, [Toal oudlay : BRs.
4,459,200/,

. Exploration. evaluation and

conservation of hrwodiversity of
Parnivop and its adjoining areas
by  Dr  Anima Langer,
Department  of  Barany,
University of Jammu, Jammi,
J&K. [Taal outlay : Rs.
250,000/,

- Conservation and propagation

of traditional herbs of Jammo
(JarK) b}‘ Dr. Shashikant,
Department of  Botany,
Universicy of Jammu, Jammu,
JE&K [Toral outlay ; Rs.
4,49.2000-].

Micre-zanation  of slope
insgabilicy wsing  SMR
approach — A case study along
Rishikesh—Gangotr: raad (from
Chinyalisaur ro Uttarkashi),



78,

20,

arwdies

Bhagirathi valley, Uttaranchal

Himalaya by Dr H.C.
MNainwal, Deparcment of
Geology, HNB  Garhwal
University, Srinagar,

Urtaranchal, [Toml oucday : Rs.
5.34,400/-].

. Sustainability of rural economy

through a package of small
scale fish farming
integration with reference o
economically backward classes
by Dr. M.M. Goswami,
Department  of Zoology
Gauhari Universiny, Guwahati,
Assam. [Tatal outlay @ Rs.
4,73,5004-],
an  diversity in
rraclitionally  fermented foods
of Assam stare and ctheir
microbiclogical nutrtional and
safery charscreristics by D
Manab [Feka, Deparement of
Biotechnology,  Guwahari
Universicy, Guwahari,
Assam.[Toral ouday : Rs
5,58.093/-].

. Conservation of productive

land and promising flora of
Majuli island in Brahmaputra
river by D B.K. Pandey, Rain
Forest Hesearch lnstirure,
Deovan, Jorhat, Assam. [Toral
outlay : Rs. 5,31,0704-]

Biclogy and application of
mycorrhizae in wastelands of
MNagaland by Dr  (Mrs.)
Talijungla;, Department of
Borany, Magaland University,
Lumami, Mokochung,
Magaland, [Total owtlay : Bs.
5,48,550/-].

Agsessment  of  biological

1.

i

23,

diversity of various ecosystem
and to esrablish methods for
conservation in the Kaziranga
Marional Park of Assam by Mr
PK. Khaeri, Department of
Forest Ecology, Rain Foresc
Research Institure, Deavan,
Jorhar, Assam. [Total outlay :
Rs. 4,99.530/-1.

Contribution of N, fixing
plants on improvement of
abandoned fallow in shifting
cultivarion by D, Jashir Singh,
Department  of Shifting
Culrivarion Division, Rain
Forest Research Imstiture,
Dretwvan, Jochar, Assam. [Toral
puclay : Rs 4,98, 180/-].

Commercially impartant
medicinal and aromaric plants
of Uttaranchal Himalaya: Thetr
acrive constituents and actbviry
bw D, G.C. Shah, Department
of Chemistry, 5.5.]. Campus -
Almora, Kumaun University,
Almorz, Uttaranchal. [Togal
outlay ¢ Hs. 4,25.730/-].

Spread  and  impacr of
Euparorinm adenophorem on
nacive flora under middle
conditions of Mimachal Pradesh
by Dy, GL. Bansal,
Deparement of Biodiversizy
Centre, 5K H.P Krishi
Vishvavidyalaya, Palampaur,
Himachal Pradesh. [Toral
cudlay : R 4,992,744/

. Identification and chemical

exploration of plans  of
Garhwal Himalayas ai narural
pesticides by Dr. M.SM,

Rawar, Deparrment of
Chemistey, HMNB Garhwal
University, Srinagar,

N

Utraranchal, [Total ouday @ Rs
3.49,200/-].

25 Community awareness and

26, Janpad

participation in management of
warer resources in Shimla and
Salan districrs of Himachal
Pradesh by Ms. Vandana
Thapliyal, WWF-India {Narh
Region}, Khalini, Shimla,
Himachal Pradesh. [Toral
outlay : Rs. 3,49.600/-].

Rua’mp rayay dee
vikashleband  Jakhali
swarajgar  hetn  mashroom
wipadan raknikee pradaviban
cvam prasar ke madbyam s
rirbatd éaﬂ:rg ke gm:?:m':.m o previs
karma by Mre R. Kandwal,
Gramin Sudhar Evam Shramik
Sewa  Sanscha, Budana,
Rudraprayag. Utearanchal.
[Total outlay: Rs 3,00, 0004-].

nrain

In additien to the above, following

acrivities were alse carried our

Twenty three fresh project
proposals were obrained during
the yesr and screened by the
subject experts, Funds for 13
ongeinglcompleted projects
and first instatlment for 26
newly sancrioned projects were
alsar released during the year

Annual Progress Reporrs
{APRs) of 16 on-going projects
were processed for evaluarion
and referred to the subject
experts. Subsequently, che
cammments of the subject experts
on the APRs

communicated to

also
the
concerned Pls for follow-up
action.

were




S

T

3. Final Technical Repors (FTHs)
of 13 completed [ERP projeces,
received by the Institute during
the year, were mailed to the
various Organizations/
Insrirutions! Departments etc,
for follow-up action on the
recommerwlations of the project
and also o the subject expers
for their
suggestiong,

comments!

4. Executive summary of 135
complered  projeces
publishied by the Instirwte in
irs ENYI5 Bulletin [No. 10417,
2002 and 1042}, 2002, Both
the issues of the Bulletin were
alse distribured o variows
argarizations/user agencies by
the EMVIS Centre of the

[nscicuee,

WEre

5. Twelkh meeting of the Project
Evaluation Commiree {FEC)
was organized/convened ar the
Institare HOs Almora on 12-
13 March 2003 mainly for the
finalizacion of almost 30
pending project prapesals.
Eighr members (including wa
special invitees) attended the
above-mentioned mecring of
the PEC.  Follow-up action on
the decisians of the 11* PEC
meering  was complered
during the vear and on the
recommendations of the 120
PEC meeting it has been
imitiared (Fig, 23],

6. Follow-up action on almosc
123 projecr files (old/freshion-
going/miscellaneous erc.) was
initizred/completed during the
year and fimancial targees ser for
IERT for the financial vear
2002-2003 (toral available

Fig 23, PEC meering {13*) ar GEPIFIED, Kod-Kaarmal, Almeoss, UA,

grant — Rs. 65.12 lakh} were
also achicyved.

3.6.2. Environmienral Awareness

and Training Programmes
The main aim  of this
programme  i5  te create

emvironmental awareness (through
an-site  training programmes)

ameng identified targer groups.
During this year, 4 three day on-
site training programme (eleventh

of irs  kind} on  nucsery
development. tree plantation
techniquﬂ. matural resource

conservation and managemenr, and
low-cose farm based techmigues was
arganized in collaboration with

MNIDHI (a2 MGO) ac village

Fig. 24 Training programme 2t Kharkini village in Fisharagarh




Kharkini in Pithoragarh districe of
Uttaranchal during 24 te 24
February 2003, The rarger groups
included rural women, farmers, ex-
service army personnel, school
children. reachers, represenrarives of
village/forest panchayats, self help
groups and Mahila Mangal Dals
erc. Sixty nine local participancs
arcended this shorteterm on-site

rrzining programme. The
parcicipants weres trained
successfolly by rhe sraff of

PARDYT/INHILWERM Core of the
Institure. Mr.  Prakash TPanti.
Han'ble formier Speaker,
Urtaranchal Assembly, Govr, of
Urtaranchal. concluded  the
programme, which was considered
successful in terms of dissemination
of low-cost rested technologies,
scientific knowledge and developing
close linkages with the village
communities (Fig,. 24).

3.6.3. Serengthening  and
Maintenance of Central Library
at the Headquarters

The Cenrral lihrary of the
Insticure ar ics headquarters s well
furnishizd with significant collection
of old, rare and latest books as well
as journals, and equipped with
Merwork Computer Systems. For
the management of Centeal Library
of the Institure, @ nerwaork version
of the software package PALMS was
developed eaclier by the Instinne
and by the use of this sofoware
package, the library of the Institute
is providing many services namely,
Arcicle Alerr, Current Awareness
{CAS), Selective Dissemination of
Informarion (S01), Reprographic.
Beferencing  and  Indexing,
Abstracting and Bibliographie, ene,
for the development of human
resolree.

During the year 2002-2003,
the central librarv of the Instivuee
was maincained and strengihened
properly at its headquareess, All the
darabases in the library were also
updated in the computer by using
network version of rwo software
packapes - PALMS and CAS. Eighoy
rwo [52) new books were added and
132 periodicals (80 inrernational
and 32 nadenal} were subscribed in
the library on the recommendstions
of the library commiteee of the
Institute. The total expenditare on
the purchase of the books and
subscription of periodicals during
the year was Rs. 40,02, 198/- Year
wize volumes of the research papers,
popular  articles and  books
published by the faculty of the
[nstitiee were also compiied during
the year.

3.6.4. Dissemination of
Information Through
Nerwarking

The main aim of this acivity is
to disseminace research and
dmrc!upm:n: (R&D)) inputs of the
Institute, through its regular in-
house publications [namely, Hin-
Parvavaran ( a biannual newsletrer)
and  Institute Annnal Repare], 10
various academic scientfic/ Govr.
deparrments, NGO and
individuals working on various
aspects of mountain environment
and development. Dhuring the year
2002-2003, two volumes of Hiwmr-
Paryavaran [12(2), 20004 13{1%2)
2001] were distribuced to almost
G600 individuals/subject experts
working at various academic and
scientific instimutions ete, Copies of
Institute's Ameswal Repares (2000-
200142001-200%)  were  also
disteibured o almost 930

PSS

individuals/subject experts. Besides
abowve, Institaee’s foldersleaflers and
other publications were also
distribured to  almost 1,240
individuals on the occasion of
various workshops, meetings and
SEMLNALS CIC.

F.6.5. Smudy of MNurrienr
Dynamics in Traditional Mixed

{Summary of the
project)

complered

Bﬂcﬁgmw el

In much of the cearral Himalavan
regiod knowledge abour
agriculnueal pracrices, sofl properries
and ferrilicy levels is based on
limited informanion char has been
widely  extrapolared. These
generalizations can be misleading
and provide lictle useful informarion
eo the farmers particularly in
hecerogeneous MEUnCain
landscapes. Soil data For specific
fields and an undestanding of che
existing traditional agriculrural
systems in relation o nutrient
dynamics 5 necessary o cnsure
efficient use of resources and
calibration af soil fernlicy indices
help farmers maximrze their returns
on labour and ocher inpurs.
Baranaajs is a mized cropping

pattern practiccd in the cencral -

Himalayan region. It involves
culeivation of fess than twelve or
twelve and sometimes more than
twelve food crops in synergeric
combinations. This system is useful
in meeting food requirements and
preseeving agrobiodiversity in the
region and needs to be sustained as
it is an example of ‘conservation
agriculoure’. Diespire the
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importance of plant nitragen
roquisition e agriculrural
productivicy, Fundamencal
informarion about plant nicrogen
relations for this system is meager.
In view of sbove, a study was
undercaken mainly 1o evaluare che
N transformation rares, fuctuarions
in  nitrifier  populatien  and
microbial biomass with two major
crops paddy and wheat when
cultivated as sole and as mixed
crisps wich foxeail millet and Leneil,
respectively

Chjectives

1. Evaluation of soil norrien:
dynamics in plots planced tw
different crop combinations
especially in refation w carbon
and nitrogen starus and orher
physico-chemical propersies

2 Estimadion of microhial hiomass
C. M, P and nirmifying bacerial
pepulation dynamics during
the cropping séason

3. To srudy phenology, allomerrics
and  intensity of  weed
infestation  in the mixved
Cropping system

Resules and Achizvemenss

I. Conversion

of  prorecred

grassland o cultivared land
resuleed in significant increase
in sates of N-mineralization,
nitrifigation, ammonium and
nitrite oxidizer population. The

mineral N pool in the

culvivated  soil  remained
significantly  higher in
comparison 1o adjacent

grassland bur ammenium-MN
wak the major fraction hence N
losses due to denirrificarion
andfor leaching from the
cultivated plows may not be
significant,

Differences in rates of M-
mireralization, nitrification and
nicritier bacrerial populaton in
mized crop combinations and
sole cropping demonscrared
species specific cantrals on soil
nicrogen  dynamics, The
microbial biomass and mineral
=N fractien in soil declined as
M- mineralization increased
during wigorous plant growth
period indicating N
immaohilized in microbes is an
impartang source of N during

the cropping period, The

microbial biomass was lowest in
the plots under mixed cropping
than in sole cropped plocs
probably due to competition
with plancs for nuerients,

Total grain vield and biomass
production was greater in the
mixed ceops than in the sole
crapped plots. LER (Land
Equivalent Rario} based on dry
myagter production was always
greater than 1, indicating thar
plant growth factors were wsed
mare efficienty by the mixed
crops than by the sole crops,
The paddy, foxeail miller and
wheat lentil mixed cropping
were found promising for fod
production with limited wse of
external inpues in comparison
1o sole cropping,
Synchronization of microbial
nee N mineralizadon-
immobilization  and  crap
demand, which is cenreal 1o
any improvement in murcient
CONSEMAtion in jzroecosystens,
wits most evident under the
mixed treatments than in sole
CrOpping systems.

Twelve species of weeds
belanging to nine genera and
six families were identified
during che kharif-cropping

period. The mixed crop
combinacion showed
significancly  lower  weed

infestation
cropped plots,

thin the sole




3.7. INDIGENOUS KNOWLEDGE SYSTEMS

Muuncain cultural heritage and traditional knowledge syscems play a
significant role in sustzinable use, management and conservation of

resources, Restengthening of culture and indigenous knowledge hase leads to
an enhanced conservation pracrices in accordance with their immediare
environment. lotegration of indigenous knowledge with modesn scientific
ksowledge and rechniques is possibie bur it requires sound understanding and
careful analysiz of the two swstems of knowledge. Value addition and validarion
of indigenous and raditional knowledge can creace porential for enrerprises,
which in wen can lead to economic uplifiment of the local people. To address
these issues, the IKS Core has initiated documentation and the analyses of
indigenous knowledge and management praceices of high altitude societies,
and analyses of indigenous agriculiural practices in the light of their efficiency
and sustainability, This integration will be an appropriate approach for
sustainable development of Himalayan societies.
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3.7.1. Documentation and
3,1:3.!}5155 of Indigenouns

ﬁ&wﬁ:ﬂg&mﬂ Management
of High Altitude

Bavkground

The high alrivade Himalayan region
is characrerized by diverse ethnic
groups, which have developed their
awn cultures based on the available
matural resources thus giving rise 1o
a wealth of culrural diversity ar par
with the high level of biological
diversity found in the region. The
preparation and use of Fermenred
food and beverages using local foed
crops and other biological resources
is very common amongse the high
land soicieties of che Himalava,
though the name of the produces
and the base marerial vary fram
region to region, The indigenous
knowledge of fermenred foods and
making, of beverages in the high
altitude regions of Komauwn
Himalays is an age-old practice and
is well developed 1o miser the local
requirement. The rradicional
method of Bhoriya food
fermentation and beverage making
has been devised in such a way. thar
it urilizes i:l:n]}' thase available crops,
which do not constinee their staple
food.

Dhfecaives
1, Decumentation of indigenous

methods of preparing fermenred
food and beverages

2. Scientific analvsis of various
indigenous pracices

3, ldensification of possible
oprions for value addirion o

their praduct

Rezuler amd Achievements

b

The traditional alcoholic drink
called dara is the distilled liquor
containing ethyl alcoheol in a
much higher concentration as
compared to other alcoholic
beverages. Rice and jagzery arc
the common substraces used For
preparation of darw. Apart from
rigce, cereals like koni (Setaria
ftalica), chuwa (Amaranthas
sppd. aowa {Herdewnt
bimglayans)  and  wheat
{ Traiticwm asrtivient) ave also used
in the preparation of dere,

Fer prapering Dam cooked rice
s mined with the powder of
batlarn, The proportion of helom
powder  required in  the
preparation of darw is much moere
higher than  that  reguired in

Jann (traditional sofe drink) .

preparation (Table 16). This
mixture i5 then kept in an
airrighe container  for
fermentarion preferably kepr in
a eomparitevithy warm place in

the house . After abour a week
of fermentation, when the
mixture is in a semi liguid state,
it is distilled . a distillarion vessel,
The distillace i che darn. The
undigested white residue is
called chak and can again be
used for the Prepararion aof diarn
by fortfication with jaggary and
fresh dalam powder. chak can
thus be recycled or reuzed in
daru preparation, However,
chate ean not be used more
than three times, and there afier
used as animal food .

The traditional of methed
distillation s still pracriced
this region The indigenous ser,
which is quite simple, has three
pacts pavay; fokbaland gl as they
are. called in the local dialect
{Fig. 251 The parar is a big
saucepan like container with a
flar bottom. and the jokbal is a
far woodden device like a dish
having an elongated channel
with a hole ar the center. The
saf 15 2 simple cooking vessel, but

Fig. 25, The improvised method ina raditional discillation



Table 16, Cemparative fermenration process of dare and pann

Fermentation narunc

Charsseristics | Jann Daru
Oiprimum remperanre Rowe temperatsre WP C- 1539 C 3 Com ot O
Amavruhic Anaerobic

Fermentanon conminer

Porows earchen ware

Fermentarson i

Sl fermentatinn ts preferred (6-10 monchs)

Idam poraus metallic ware

Wary according mo the substrate wsed.

Fhyl alcahal <10%: plus carbohydrae, amine sad, Exhyl aloohol invariably w the qualive of the
vitkming, eho, depending upon the sabstrate wsed,

Rapid Frmentation; compleced within 2o 3 days

Cronstant treespecive of substrace used.

SH]HImE I.'ISEJ.

the weck of the raf and rthe
borom of the para are of such
demensions size thar they can
hold the jedbal perfecily. This
whale system is kepr on the fire.
On being heared the alcoholic
vapoar first evaporates and
comes out thmugj: the central
hole of the jekéel. Bur a5 soon
as in contact wicth rthe cold
bortom of parar the vapear
condenses into liquid, This
ligguiid is collecssd in o concainer,

and this diseillare is che aleohol.

4. Tradiionally ders is graded inwo
three categories. The dara in the
initial few bottles containing a
high percentage of alcohol is
called paifefid; the daru in the
final few botdes containing very
Teswr comrenes of alookhol is called
prrskani, and the daru in the few
bhottles in  berween them
eontaining moderate contents of
alcohal &5 rared good for
comsumprion. For making the
darae atfcactive in appearance, a
small quantivy of turmeric is
suspended ar the very mouth of
the diseillation ser through
which the distillate is collecred.
This makes the colour of the
beverage a lighe bur brilliandy
shining yellow.

3.7.2. Analysis of Indigenous
Agr g:nlchlﬂ] Practices in the
an'h:nfits Efficiency and

Buchpronnd

Himalayan agriculoure is mostdy
characrerized by predominance of
rainfesd conditions, subsistence
ecomomy, and dependemce on
natural resources for viabiline Under
these  circumstances,  varied
topography and the dimate, various
Iscal methods and rechnigues have
been evolved in the agriculoural
praceices to meet the irea-specific
and season- specific need, These
indigenous practices have
rwadicionally been continuing in the
fields, The Documentation of these
pracrices is: imporant o save
Incellectial Properry Righe (IPR) of
the mountain Barmers; and for mosz
of the peactices scientific rationale

have not been cuplored.

Ojeciives

1. Documentation and scientific
analysis of various teaditional

agriculural pracrices

2, Documentation aof various
landraces of rraditional crops

and cheir role in agriculowral
SYELEm

Rewales and Achieveminis

L. 'Ta leave the crophiclds fallow for
winrer season is an age-old
praciice for soil fergilicy
replenishment. During che
fallow period 2 number of weeds
come up in the crop fields.
Diversity index (H') ot the weed
community was found highest
{0.204) 2r che srar of Rallow
perind but iv declined in the
winter (Fig, 26). H'again
increased ar the transition phase
and declined cowards rhe end
of the fallpw period,

2. In the Munsyan area among the
food grain craps 38 different
landraces of paddy are in
cultivation aleng with 7
landeaces of whear, 6 landraces
of finger-miller, 5 landraces of
barley, 4 landraces of naked
barlew, 3 landracet of maize and
ar least 2 land races each for band,
chermra and chwa,

3. Teople having lasge landholdings
bur less manpower manage the
time availability for agriculrural
activities through cultivation of
selected landraces of a crop.
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Fig. 26, Parerns of communiny diversiny (biomass and density based) along the lengrh of

Flll.qm'p-crbud

There is a difference of abour 15
days in crap maturation period
of two loml landraces of paddy.
Farmers culcivare these two
landraces to manage the limired
manpowsr (0 crop harvesting
activiries,

- 3.7.3. Indigenous Knowledge

~and Uses of Medicinal Plants by
"&.’iﬂ;ﬁ.& in Uttaranchal

Backgrowid

The centuries old traditional
knowledge of therapy attained over
the years threrogh experiments and
experiences has sharply declined
since the advent of modern
allopathic drugs. This decline has
resulted in the foss of knowledge on
the use of many important plan:
species and techniques of preparing
various medical Formulations: A
need was fele to document che
knowledge on traditional cherapy,
Srrucrured questionnaize survey was
conducted among traditional Ve
of Uraranchal state mainly on the

use of medicinal plangs and
preparation of variows medicinal
formulations.

] é‘jﬂ PrueE

L.

ol various
formulations and ingredients
used to prepare craditional

medicine by Yy

Decumenrtacion

highd:st numbers of formulations
dbﬂumtnl‘rd werns ECI[ I:Ul']ll'!g
cough and cold, followed by
skin diseases. dysencery, and
roochache,

A sharp decline in the number
of recognized Viidyas through
generation has taken place. OF
the 56 Vaidye interviewed & were
voung [16-25 years), 14 were
adulr (26-45 years) and 26 were
old {>46 vears), OF the
interviewed Vadaye 37% had
disciples to carry forward chis
rradivional knowledge,

Among the various groups of
ailments, the highest numbers
of medicinal plants were used in
curing genersl healch problems
and as hair ronic, followed by
gastroincescinal  disorders,
general bodyache, skin diseases,
respiratory  disorders  and
reproductive disorders (Table
173.

2. To validate the
o o ilconil Table 17, Number of plant species used in the cure
foom u.iatinns wich fise various’ classes of Indigenous ailments
the help of Vaidy Giroap of ailmenrs | # of medicinal plant
| usedby Ve
Reweles and achisvenents PP . |
Hair and health wnic | g
I. A towal of 104 Gmmm“ﬂ iradens H
formulations; | Genemd bedyache. 19
prepared by | Shin diseases 18
differenct | Beplrrory dsomdes | i
traditional Viidya, Beprodusrive disordes: 1
hawe been I — 5
#::: u f:: :; ,_T|:;tis Mental/psychological disorders 8
Witd Ampk in Bload relsved ailments 3
cu.'ring 20 diferent Bone diseases % —
silmenrs.  The | Others ¥




. Biodiversity
Characterization in Munsyari
with Special Emphasis ro

:E prospecting
Rickgrannd

A national project was launched by
Department. of  Space  and
Deparzment of Biotechnology, Gove.
of India on  Bioediversity
charzcrerization at Landscape level
using RS & G15 in chree regions af
the countric The mapping scale was
1:230:.000 for this scrivity. In the
extended phase sites have been
identified to carry detailed snudies
on fner seale far 1:530,0000.An ol
af 15 sites have been identified in
India and due to rich readirional
knowledge and high agrobio-
diversity, the high alticude area of
Munsyari {Diset. Pithoragarh) is one
of them.

Cjectives

I, Explorarion of agrobiodiversity,

landraces and natural

CCOEYEIEIMS

Berles and Achicvements

Human induced modificacions
are confined o anly 13% of the
total area of the warcrshed and
remaining 7% ares s
represented by natural halsivacs
Croplands aecount for 165.26
ha, however, fallow crop fields
and barren land were spread in
456,86 ha (3.2%) of the drea.
Iri am area of abowr 1047 ha trees
dominared crop fields are
present and village woodlands
are present in 190,65 ha ot the
otal land.

Matural vegetation of the
watershed dominates in 64% of
the toral ares under natural
landscape, Preponderznce of
temperate forest (49% of the
woral arca) was abserved, Alpine
meadows (620,79 ha) in the

hiEI-u, altitudes is a noriceabls

. & large

N

fearure of the warershed. Other
vegetation type are Semda miced
Rhododendron Foresr [1.3%%),
grasslands (30 hal, Banj oak
foreses {1.4%), Afnas mixed
forests (283.65 ha). A derailed
explorations . of  different
vegeration types of the warershed
enumerates 4% different trees
species pecur in the parural
vegeration (Fig. 27} Toral
number of shrebs, herbs,
grasses, and elimber recorded in
the natural vegerarion was 23,
a7, 22, and 1, respecrively.

diversity in che
agriculture crops was abserved
in the watershed ai apparent
fram 11 feod grain crops (cereals
and millets), 10 differenr pulses,
3 oil seed crops including Tageres
minuta {medicinal crop), and
porato. Besides these
agricultural crops a sumber of
ather crops (21 vegerables and
4 spii:c:s:l are also LPOWH.

Lrzend
Mo & Cormwhamds
Mlpine mizlaw
L alittile Grsseiand

Foresas

Uonili-Rhndoderlnon
Mixed Temperale
ham €1k

Alme mixed

Village Aren

[ 1 Cropland

[ 1 Fatbow Lasd

[ | Apriculige & Trees
B

Wil g verndsllsmmads

Clther aress
Suow & cloud
Cilacaer & Miccsing

Focks

Bocks & T
Riniy bzd
Lendslide
Settlarmanis

i
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4. MISCELLANEOUS ITEMS

4.1. Membership of Professional
Societies/Commiltess

Member, Executive Cammicree,
[ndian Sociery of Ecological
Economics (1. Dhar)

Member, Steering Commirree on
“Staze of Environment Reporting”

Uetaranchal (U, Dhar)

Life Member, the Indian Sociery for
Ecological Economics, Delhi,

(P.P. Drhyani).

Member, Steering Commirtee for
"Canservarion, Assessment apnd
Managemenr Pricritizadon (CAMDP)
ef Medicinal Plant and Their
Susmainable Utilizasion in Arunachal
Pradesh”, coordinired by FRLHT
Bangalore and SPRI, Tranagar (R.C,
Sundriyall.

Member, Execurive Committee,
Stare Council of Secience and
Techmology far Sikkim, Deparrmen:
of Science and Technology, Gowr, of
Sikkim (A1 Krishna)

Member, Internatianal Suciery for
Tropical Ecology, Varanasi. (P
Ghaosh).

Member, Indian Science Congress

Association, Kolkara, (P Ghosh).

Life Member The Indian Boranics]
Sotiery (5.5, Samant)

Membher, Sikkim Science Sociery,
Cangrok, Sikkim (5. Sharma)

Life Member, lndian Society for
Remote Sensing, New Delhi (5.
Sharma)

Life Member, Indian Sociery of

Agriculeural Engineers (DK,
Agrawal)
Life Member, Indian Warer

Respurces Sociery (DLK. Agrawal)

Life Member, Narional Inscicure of
Ecology, Mew Delhi (G, C. 5. Megil

Life member, Indian Societr for
Ecological Economics (BK. Samal)

Member, Martional Geographic
Sociery (Kireer Kumar)

Life  Member, International
Association  of  Hydrological
Sciences, UK, (B. B Kothyari)

Life member, Indian Association of
Soil & Warer Conservationists (B, P
Kothyari)

Member, Indian Association of Soil
& Water Conservationisis (B: K.
Joshi and T K. Verma)

Life Member, Indian Society af
Ecological Ecanomics, New Dielhi

(R.K. Maikhuri

Life Member, Peoples Associatian
for Himalaya Area Rescarch,

Mainital (5.C. Joshi)

Life Member, Praf. H. 8. Srivasrava
Foundarion for Science & Sociery

[5. K. Mandil,

Life member, People’s Association
for Himalava Area Research (8. C.

Joshi, H. C. Rikhari),

Membes, Sociery of Economic
Boramy, Lawrence, KS. U5 A (HK
Badola)

Member, Sociery for Envieanimenial
Communications, New Delhi (H.K.
Badola, [.C. Kuniyal

Life Member, National Associarion
of Geographers of India (NAGD,
New Diedhi {J.C. Kuniyal)

Memher, Internarional Seciery for
Tropical Ecology [3CR
Vishvakarma)

Life Member. Indian Geological
Congress (AR Krishna)

Member. East-West Centre
Associarion, Hawaii, USA (AP
Krishna)

Life Member, Society of Plan
Physiology & Biochemistry, India
(KK Singh}

Member, Praject Technical Advisary
Commiree, INHERE and ICEE
New Didhi (G.C.5. Negi)

Member, [nrernarional Association
for Landscape Ecology {5, Sharma)

4.2, Aveard/Honour

Fellow, (LEAD Inrernacional)
Leadership for Environment and
Development, UK (Kireer Kumar)

Young Scientise Special Certificare of
Commendation (2001) by che
Global Change Syscem for Analysis,
Bescarch and Training, Washingran
DC, USA (R.K. Mailthuri)

Er. 5.M. Mishra Award (2002) given
by the Association of Resource
Persons Aid in Meed [ARPAN),
kuroksherrs (R.K. Maikhori)

4.3. Scientific Papers

{1 Seientific Jousnals

Agrawal, D.K., PK, Samal, N.A.
Farooquee ard L.M.S. Palni (2003},

People's  perceprion about




participatory developmental
programmes: Lessons from the
Risk Engineering
Program in the Indian Ceniral
Himalaya, The Ewvironmenialin 23
[1): 39-47,

Mountain

Badola, H.K. and M. Pal (2002).
Endangered medicinal plant specics
in Himachal Pradesh. Currenr
Sesence B3 TYT-7HE.

Badola, H.K. and M. Pal {2003).
Threatened medicinal plants and
their conservation in Himachal
Himalava. [ndian Foreseer 129: 35-
68,

Chandra, 5. and 8. C, Joshki (2002).
Dhurnal and seasonal variation im
CO, levels in the surface air of
Garhwal Himalaya. fudian fonrnal
af Farestry 25: 205-208;

Chandra, 5. snd 5.C. Joshi (2002),
Diurnal and seasonal variation in
CO, levels in the surface air of
Garhwal Himalava, fHedian fowrnal
of Fovesery 15 205-208.

Chandhury, D, and R.C. Sundriyal
(2003}, Factors contributing to
marginalization af  shifring
cultivation in Noeth-East India:
micro-scale issues, Cutlook on

Agriciliure 32; 41-35.

Dhar, U, R.S. Rawal, 5. Airi. L.D.
Bhatt and 5.5. Samant (2002).
Prometing  outreach  through
conservarion education programme-
a case study from Tndian Himalayan
Region. Currenr Sceence 82(7): BO8-
Hl4,

Dhae, U.. 5. Manjkhola, M. Joshi,
A. Bharw, A. Bishe and M. Joshi
(2002}, Current stacus and furure
srrategy  for  development  of

medicingl  plant  sector  im
Unaranchal, India, Crrrenr Sefence
#3: D56-064,

Durgapal, A., A. Pandey and L. M.
S, Palni (2002). Use of rhizosphere
sail for improved establishmene of
conifers at nursery stage for
application in plancation
programmes, feurmal of Suseainabile
Forertry 15(3): 57-T3,

Jeshi, V. and G.C.5. Wegi (20032).
Rainfall characteristics, overland
fllow and soil foss under there
vegetation types in the Himalayan
mounains. H_m’rﬂkrg}l_fﬂurwaf 25 (2
& 3k 5563

Joshi, ¥, (2002}, Repors on the
internarional  conference on
“Tnstabilitv-Planning and
Management”. fowrwal of Crenlogical

Sociery of faalta 60 {3): 340-341.

Kala, CB (2002). Indigemous
knowledge of Bhotiya tribal
comnmuniry an wool dveing and i
present starus in the Garhwal
Himalaya, India. Chrrent Soiesee 53
[7): B14-817.

Kala, C.P. (2003}, Commercial
exploitation and conservation status
of high value medicinal plants across
the borderling of Tndia and Nepal in
Pithoragarh, The fadian Foreser 129
(1): B0-84.

Kimothi, M. M., V. Jashi, 4. K.
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(Convener: G. C. 5. Negi).

Training programme for school
children of Patli. Deonzi, Seema,
Rarmariya, Lawbanj and Kaulag.
August 14-13, 2002 (Convener: 5.
K. Bhuchar).

Training Workshop orgunized on
Counter Hedgerow Farming System
Technology (CHFST) it

GEPIHED, Iranagsr and at Zire,

Arunachal Pradesh, August 18-22,
2002 and  February 17-25, 2003
(Convener: T.C. Upred and M.
Dalley,

Training ro villagess on “ Culifoarion
Technalogy of Medicinal Plancs”,
Village Shac-Kullu, H.1? August 28,
2002 {Convener: H.K. Badala),

Organized meeding of school
teachers and villagers ar Patli.
Seprember 3, 2002 (Convener: A.
K. Mishra)

Training Programme on Science
Marivation and Curiosity Inerest in

High School Standard (Science}
Students of Garhwal Begion ar
GBPFIHED, Garhwal Unir, Srinagar
Gathwal. September 2-6 and 2227,
2002 (Converer: B.K. Maikhur).

Delivered lecture ta che of Farmers
and MNGOs of Morch Cachar Hills
Communicy resource management
sociery (NCHCRMS). Seprember
I8, 2002 (Convener: 5.C. Rai and
[0, Sahal.

“Field reaining on “Application of
SWEET™ ar Udyari, Almoea.
November 25, 2002 (Convener:
Kireet Kumarl.

Training Workshop 1X on “Himalay
Ki Jaiv Vividhars Sansakshan Mei
Janea Ki Bhagidari®, GIC, Kanda,
Fehruary 18-19, 2003, (Convenes:
L. Dhar)

Ohigntation Workshop 1 an
“Himala}' Ki Jaiv VYividhata
Sanrakshan Mei Janta Ki Bhagidari™,
G.I.C. Majkhali, March 10-132,
23 (Convenes: U, Dhar)

Project Ewaluation Commires
(PECY meeting under Inregrired
Ecodevelopmen: Research
Programme of the Institure, Kosi-
Kararmal, Almaoea, Urtarsnchal,
March 12-13, 2003 (Convener :
PR Dhyani;.

4.5.1. Participation in Sympaosia/
Conferencesitraining courses/

worlshops

International  workshop  om
“Errdangered Medicinal Plan Species
for Himachal P}ﬂn"ﬂﬁw, ::r_ga_nizcd b:.r'
GBEPMIHED, HP Unit, Kulla H.I*
March 18-1%, 2002, (M.Pal. U.
Dhas, $.C, Vishvakarma, J.C,




Kunival, M.A. Farooquee, 5.3harma
and B.Joshi).

Meesing on Mational Srrategy on
Biodiversity Conservation and
Action Plan  (NBSAT)
Urtaranchal arganized by Forest
Deper. Urtaranchal ar Dehradun.
April  14-15, 2002 (R.K.
Maikhuri).

IFOI.'

Marional Warkshop on " Evelving
Swsratnabde Livereock G'mx.-'ng Policy
Cruidelines o Practices fn the fndian
Himalaya". held ar Wildlife
Institute of India, Dehradun.  April
15-17, 2002 (M. Pal, M. A.
Farooques and G.C.5, Negil

Short course on Air Qualfr_}'.‘
Manirering, Modelling  and
Mawnagement' ut Magpur, 17-19
April, 2002 (J.C. Kuniyal).

Meering on Adtion Plan and
Scraregy for Medicinal Plants:
Conservarion, Cultivation and
Urilizarion organized b]r_]arﬁ:luti
Sadh  Evam Vikas Sansthan,
Gopeshwar and WL, Diehradun.
April 19-20, 2002 (R.K.
Maikhuaril.

Workshop on “Farmers’ Tanovazions
in Differeae Skifting Cultivarion
Systems af the Eastern Himaloyas,
organized by ICIMOLD ar Maorth-
Eastern Hill University, Shilleng,
April 23-25, 2002 (R.C. Sundrival
and 5.C. Rai),

Mationsl Seminar on Education and
Humarn Yalues organized by Depr.
of Education, Dehradun ar
Haridwar, Apeil 23, 2002 (R.K.
Maikhuri}.

MNational seminar on “Women
Envivagmene & Suitainabis
Developmens: Strategy  for

Environmentally  Sound  and
Pavtivipatary Rural Development in
India”™ ar Mainital, April 28-30,
2002, (5.5, Bishr. B.S. Bishr, S
Bhuchar and AK. Mishra).

Meering on  strategic p|:J|r'| af
1CIMOD 2002-07 arganized by
Warershed Directosare, Gove. of
Uttaranchal ar Dehradun, April 30,
2002 (RK. Maikhuri).

Training on apiculture and farm
based livelihood ar Defence
Agricultural Research Laberatory,
Pithoragarh. May 3 - 6, 2002 (3.
5. Malwal),

Meering on Sacred Mouniain and
Landscape organized by The
Mounrain Inscitute, USA at New
Delhi, May 8, 2002 (R.K
Maikhuri).

Meeting en Documentation of
Success Scory on Nanda Devi
Biosphere Reserve organized by
UNESCO ar Mew Delhi, May 10,
2002 (R.E. Maikhuri).

Bombay Natural History Society
Bird Census Training Warkshep,
Gangrok. May 13-14, 2002 (5,
Chhecri].

Training Course on Management af
Forest Herbarium and Arborera,
Dehradun: May 13-17, 2002 (LK.
Rai).

Warkshop on Matural Disaster and
Mitigation organized by Dasholi
Geam Swara] Mandal (Gopeshwar,
Space  Applications  Cenrre
[Ahemdabad) and GBEPIHED
(Garhwal Unic) ac Bichi, Chamoli,
May 17-18, 2002 (R.K. Maikivan}.

Internarional Georechnical

N

Conference on Inscabilicy-Planning
and Management organized by
Coastal Environment ar Isle of
Wight, Ventnor, United Kingdom,
May 20-23, 2002 (V. Joshi).

[rd "Urraranchal Medicinal Plants
Grower's  Workshop”  held ar
INHERE Masi {Almora). May 23-
206, 2002 (5.5. Samant).

Participaced and presented paper in
the MNarional Workshop oen
“Wasershed Mandgement Planniug:
Challenges and Options,” organized
by GBPIHED ar Kausani, Almera.
June 1214, 2002 (BF Dhyani, K.
Kumar, DK, Agrawal, 5.5. Samant,
M.A Farooques, G.C.5. Megil.

Delivered lecture in the "Second
University Grant Commission
(LIGC) Sponsored Refresher Course
for College and Universicy Teachers
of MNorth-East India in Geogeaphy™.
at Arunachal Univessivy, Doimukh.
June 5-14, 2002 (5.C. Rai).

Delivered lecrure in the craining
programme on “Planning and

Management aof  Waseeland
Development  under  Rural
Developmens Frogramme™, ac

MNaharlagun, ltanagar. June 24-27,
2002 [(5.C. Rai).

Training on ERDAS Tmagine Image
Pracessing, ESRI-India, Kolkaza.
June 24-28, 2002 (5. Kundu and 5. °
Chherri).

Trzining Programme on Medicinal
Manr Culoivarion and Conservarion
organized hy Jatiburi  Sodh
Sansthan, Gopeshwar, July 8-9,
2002 (R.E. Maikhuari).

Meering on “Teswes and Options of
Nofargiral Mosntain Favm in Flind-



S

Kiesh Hinsalipa, held ar ICIMOD,
Kathimanduw. July 8-10, 2002 (R.C.

Sundrival ).

Consultation  Workshop  on
Medicinal Plant of Arunachal
Pradesh worganized by  Siace
Medicinal Plant Board, Naharlagun,
Itanagar. July 9, 2002 (T.C, Uprer,
13, Saha, I Deb, M. Dollo and K.1.

Singh).

Workshop on Our Commaon Furure:
LEAD India im 2010 and How
Suscainable s Our Development?
urganizl:d by LEAD-India ar Mew
Delhi. Augnst 4-6, 2002 (R.K.
Maikhuril.

Incer Cohorr meeting of LEAD at
Delhi on "Rio +10 Sustainsble
development sammir ™. .I\L:E;gs: 4=
£, 2002 (Kirser Kunar).

Training programme on silvie
pastoral development far wasteland
restoration in Western Himalava
organized by GEPIHED, Garhwal
Unir ar Dabh-Sirker, Pauri-
Carhwal. August 8, 2002 (5, C.
Jioshil.

Workshop on “Eguitable Natural
fespurce  Management  throngh
Favicipatery Marioriag”, organised
by Indian MNewwork on Paricipatory
Irrigarion Management, Mew Delhi,
August 21, 2002 (DK, Agrawal
and N, A. Farooquee).

Presented a4 paper on Linpact of A
Pallution on Human Healch During
Kullu Dussehra, Northwestern
Himalaya, Indiz in “Netfomal
Conference on
Envivenmenta! Pallution en Fealth:
Prablemy and Solutives™ organised ac
HNew Delbd. August 29-30, 2002
(.G, Kunival).

fmpace  af

Training Programme on Science
Morhvarion and Curiesity [nterest in
High School Standard {Science)
Srudents of Garhwal Region
organized by Garhwal Unic of
GBEPIHED. Srinagar. Seprember 2-
6 and 27-28, 2002 (RK. Maikhuri,
S.C. Joshi, V. Jaghi, B Prasad,
Busum Chauhan, LS. Kandari),

Waorkshop on Bird Census organized
by Scate Forest Rescarch Inseirute,
Arunachal  Pradesh, [ranagar
Seprember  2-3. 2002 (R.C
Sundrival, M, Dollo, I} Saha, K.L
Singh. I Deb and 5. Chaxdhey).

Resource Person in the W1-LISFWS
Collabarative project Terminal
Waorkshop “fdeneify perensial aveas af
.ﬁim’:'wm'{? comservation in the Dudian
Himalaye™, W Dehradun,
Seprember 5-6, 2002 (R.5, Rawal).

PARDYT-IT inceprion workshop ar
[EIMOD, Kathmandu: Seprember
9-13, 2002 (B. B Korhyari and 5.
K. Bhuchar].

Resource Persan during meeting of
Hon'hle Ministers, Ministey of
Environment & Forest of Himalayan
Srares, Darjeeling. Seprember 19,
2002 {R.5. Rawal),

Training for Block Coordinators and
Research Facilitgtars far
Rudraprayag, Chamoli, Almora and
Pauri Disrricrs  organized by
Manonal Inscimeee of Administeative
Research, Lal Bahadur Shasheri
Marional Academy of
Admingsrration, Mussoorie,
Seprember 20-24, 2002 (V. Joshi).

Delivered invited lecture
“Biodiversity problems in India”
during training programme on
ecological cconomics organized by

Population Research Cencre, HP
University, Shimla, Scprember 24,
2002 (U. Dhar).

Warkshap on “Exploration of
Micrabial Diversity: A Polyphasic
approach’ at MTCC, Instioate of
Microbial Technology, Chandigarh,
Seprember 30- Ocraber 12, 2002
{Anita Pandev).

Presented papers entitled ‘Public
Invalvement in Environmental
Assessment of Hydropower projects
in the Beas valley” and “fmpacr of
Changing dimare on Apple ceop in
Kullu valley” in "fufernacional
Srminar on Challenge: and Optisis
for the Sustainable Developmens of the
Himalayas—Beyend 20027, an
Palampur. Ocrober 1-4, 2002 (].C,
Kuniyall.

Presented Paper in the Seminar on
“Tradirtonal Knowledge Sysrems”
organized by Lok Vigyan Kendra,
Almors and INHERE, Masi at
Binsar, Almara. Ocreber 4-7, 2002
(5.5, Samant, N.A. Farooquee dnd
G55, Megib.

Deelivered lecture in the Workshop
"Hevbal Wealth of Dntaranchal -
Porescial and Prospece” organieed by
the HESCO), Dehradun, Ocrobier O-
10, 2002 (L. Dhar and R.K..
Maikhuril.

Workshop on Role of Compurer
Technalogy in G158 Tools in
Archeslogy arganized by HNB

Garhwal University, Srinagar,
Ocrober 18, 002 (RE
Maekhari),

Presented o paper enrided *Solid
Waste  Management in  the
Himalayan towns and wreks' in o
National Seminar on “Ceneral



Himalaya: Envivonment o
Develspment”. Srinagar-Garhwal.
21-30 Qcrober, 2002 (J.C.

Kuniyal).

Attended oricniacion €ourse Om
"G15 Application in Landslide
Hazard Mirigarion wicth Special
Reference o Momh-East Region, ar
Wadia Insrituce of Himalayan
Geology, Iranagar. Ocrober 21-31,
2002 {5.C. Ral and T.C. Ugprei],

Marional Seminar on Cencral
Himalayan Environmenr and
Developmenr:  Problems and
Prospecrs organized by HNB
Garhwal Universicy, Srinagar.
Ocroher 23-24, 2002 (R.K.
Maikhuril.

Training Programme on Medicinal
Plant Cultivarion and Conservation
(TYM-2002%  organized by
GBPIHED and irs Garhwal Unir,
Srinagar ar Durmi {Vichi Valley),
Chamuoli. Oerober 22, 2002 (R.K.
Mailchur).

Workshop on Dhisaswer Yulnerabiliny
Beduction in Urtaranchal arganized
by Disaster and
Management Centre, Dehra Dun,

Ocrober 24, 2002 (V. Jashi),

Mirigarion

Workshop on Landslide Hazard
Zanatien organieed by NRSA and
Disasrer Mitigation and
Management Cenrre, Dehea Dun,
Qceober 23, 2002 (V. Joshi).

International session of LEAL on
“Ohr fierere with or withowr Water -
Bustatnable A AR .:l_i'frﬂmman
pool respurces” at Mexico, October
24- MNovember 3, 2002 (Kireet
Rumarf,

Seminar an Destination Utaranchal
Tea ar Academy of Administration,

MNainical. Ocrober 29, 2002 (5. K.
Nandi).

Delivered lecrure 1o Trainees on
“Paryavaran Evam Pradushan” ac
Reglonal Rural Development
Insticure Hawal!:lag, Almora.
Ocrober 30, 2002 (5.5, Samant}-

Presented & paper on Fullu-Manali
Case Srudies on Solid Wasre
Management” in a Workshap at

Manali “Safid Wasre Managenen:s'

organised by Stare Council for
Science, T::chnukug:,‘ &
Enviconment, Shimla. Ocrober 31,

2002 (].C. Kuniyal).

Parricipared as Resource Person in
the Management for the *©
Professionalizing Protecred Area
Management for the 21 7 cenrury-
A Unired MNations Foundations -
UNESCO  Woarld  Heritage
Biodiversity Programme far India,
arganized by WII, Dehradun.
Neovember §-2, 2002 (3.3, Samant).

Regional Workshop on “Evalping
Palicies for Sustaimable Livestock
Cirazing & Conservasion Practices Jor
Ladakel” held av Leh, organised by
Ladakh  Autonomous  Hill
Development Council, [UCH,
ICIMOD and WIl, Movember 11-
15, 2002 (M. A. Farooquee).

Regional warkshop in * Universizy
Education en Integrated Approaches to
Mountain  Natwral  Resowrce
Mamrg;m.mr", arganized by
UNESCO ar MNorth-Easwern Hill
University, Shillong, Movember 11-
L6, 2002 {R.C. Sundriyal, S.C. Rai,
R.5. Rawal and G.C.5, Negi ).

Weorkshop-cum-training an
medicinal and Aromatic plane
cultivation and management for

N

sustainable  development  in
Arunachal Fridesh, Iranagar
November 18-19, 2002 (R. C.
Sundreiyal, T. €. Upreri, M.
Sundrival, I Deb, and D. B.
Shahal,

Judge in the Srtate Level Science
Exhibition Year 2002-2003
Uraranchal, organized by D.LOWS.,
Almora. Movember [3-15, 2002
(5.5, Samant).

Seminar on The Happy Children
Movement nrgnnizcd |:r}' Shn
Bhuvaneshwari Mahilz Ashram, ac
Srinagar, November 14, 2002 (R.K,
Maikhuori).

Workshop on “Grodynamics of
Nareh-Eape Region With _’i:pﬂ'éan’
Reference to Arunichal Pradesh” |
orgznized by Government of
Arenachal Pradesh and Wadia
[nscitute of H[m:ﬂa.}'ah chlog}r,
Arunachal Unir, lramagar November
14-1%, 2002 (5.C. Rail,

[nrernational  Symposium on
Mouncain Farming organized by
CECI, Canade ar Mussoorie.
MNovember 19-21, 2002 (RK.

Maikhuri).

MNational Seminar on Matural
Hazards: [t Geological Implications
in  Hilly Regions, Ranchi,
Jharkhand, MNovember 21-23, .
2002 (AR Krishna).

Warkshop for the formulation of
project proposal on Nanda Devi
Biosphere Reserve, organized by
W1, Dehradun at Joshimach,
MNovember 23-24, 2002 (35,5
Samant}.

Training Programme on Medicinal
PMlant Culoivarion organized by




N

Jaribue Sodh Evam Yikas Sanschar,
Gopeshwar. December 2, 2002
(R.EL Maikhar).

Waorkshop on " Develsping Road Map
i Matwrad Disaster Prepavediess and
Mirigazion fin N-E Region in India”,
organized by Governmennt of [ndia
and  UNDP  ar  Guowaha,
December 6-7, 2002 (5., Rail.

Presented 4 paper on
‘Environmenzal assessment of
hydropewer projects in the Beas
valley of Himachal Pradesh: A local
community perspective’ fmw o a
Marional Workshop on “Manntain
Envirsument and Development:
Poteniials and Progpeces”, ovganized by
GBPIHED, Kosi-Kararmal, Almara,
Brecember 9-10, 2002 (].C.
Kuniyall.

Presented a paper entieled, “Use of
Lantana mulch for soil and warer
conservation and soil ferriliy
restoration in the mountain minfed
Farming", in a National Warkshop
on “Mesntaiw Envirenmeny &
Drevelopment: Potential & Progpects”,
erganized by GBPIHED, Kasi-
Almora. December 9210, 2002 (G,
C. 5 Negi)

Conference of the Associarion of
Microbiologists of India ar CCS
Haryana Agricultural University,
Harvana, December 11-13, 2002
1Bhasker Chaurasia),

Non-vesidential Technical Workshop
cn Roll Back of Seniority on
promotion ta SC/S8T Government
Servant as a Resule of reservarion/
Roster; CEMTASS, New Delhi.
December 11-13, 2002 (RT
Dhyani, K.K. Pande).

Regional Weorkshop on Wise

Practices and Experimental Learning

in  the Conservation  amd
Management  of  Himalayan
Medicinal Plants ar Kachmandu.
December 15-20, 2002 (R.K.
Maikhuri).

Planning wnrkxhop {PARDYP-III}
at [CIMOD, Kathmandu.
December 16-20, 2002 (B, B
Kothyari and 5. K. Bhuchar),

As an expert in Swwve Level Tnceprion
workshop en Medicinal PMlanes
Conservarion  and  Suirainable
Litilizarion Prajece. Shimla, H.I.
December 20, 2002 (H.K. Badola).

Presented  Thematic  Working
Group- Wild Mlanc Diversity during
Final Presentation Workshop of
NBSAP, [INSA, New Delhi.
Drecember 20-22, 2002 {U. Dhar).

Presented a  paper  entitled,
“Wegeration and livestock grazing
studies in an alpine meadow in che
Cenrral Himalaya® in “Inrermarional
Symposium on Livestack Praduceion
Systeem for Sustainable Food Securiey
and Livelthood in Mpusitain Areas at
Panmagar Universiey. December 30-
a1, 2002 §G, T, 5 Megi and H.C.
Rikhari).

Presented paper in the Plant
sclences symposium at the 904
Session of Indian Seierice Congress
2003 ar Bangalore Universiy.
January 3-7, 2003 (P Ghosh).

Sacred Values and Conservation: An
Action Planning Workshap, TMI,
LISA; Wew Delhi, 8 January 2003,
(ER Dhysai, N.A. Farooquee, LK,
Mailchuri, V. Joshi, M. Pal).

Delivered a guest lecrure during
Management & Development
Programme on  “Maesagement

strategies for conmreroaiion, cnlpvation
and wrifizations of medicimal planes”,
HFM Bhopal, January 13-17, 2003
{R.8, Rawal),

Delivered lectures on “Stames and
indigenous uses of medicinal planes
and prioritization for cultivarion”,
and “Trade/markering of Medicinal

lanes” ar Forest Teaining Instituce,
Haldwani. January 23-24, 2003
(5.5, Saman),

Participated as Resource Person in
the meering “Assessment of threat
starus of medicinal plants in the
MW Himalaya" oerganized by
MoE&F ar W1l Dehradun, January
31, 2003 (U, Dhar),

Foundation  Course/Technical
Workshop on Financial
Management in Central

Autonomous Bodies, Government
Departments and I'SUs CTSR,
Mew Delbi. January 9-11, 2003
(BE Dhyani and Surya Kane).

Residential Programms  on
Dreveloping Leadership Skills, NPC-
Mew Delhi, (Goa, Janwary 13-17,
2003 (PR Dhyan).

Training on Vermicompesting
arganized by Arunachal Pradesh
Sews Samgh at Doimukh (Midhpa).
January 27.30, 2003 (T.C. Upreri,
M. Sundriyal and M. Tiwari).

Paper presenred in “Global change
impace assessment for Himalayan
mountain regions- a case study from
Indiz {Alaknanda wvallev]” in
Seminar on “Global Change Jimparct
Assezemeent for Himalayan Mounein
Regions” organied by Institre for
Develepment &  Inaovarion,
Kathmandu, January 9-12, 2003 (V.
Joshi).



Training on  Sloping Land
Agriculrura] Technology for NGOs
and Farmers of Meghalaya, Assam
and Manipur organized by G. B,
Pant Inscirure, Morch East Unit,
ltanagar. February 18, 2003 (R. C.
Sundrival, T. €. Upreti and M.
Sundriyal).

Seminar on Biodiversity and
ZSusrainable Livelihoods in the
Lplands of Asia, Chiang Mai,
Thailand. February 11-15, 2003
(R.K. Maikhuril.

Training on Seismic Microzonation
of Hilly Arcas organized ar Ceneral
Building Research  Inaciruce,
Roodkee, February 11-15, 2003 (V,
Joshil.

Presented a paper ar the world O-
i (Tea) Forum 2003, Shizuoka
Japan, February 14-16. 2003
{Miladri Bag).

Training-cum-awareness programme
on Wood Energy: Producrion and
Litilization organized by High
Altitude Plant Physiology Research
Centre  acr Srinagar-Garhwal.
Februaey 17-18, 2003 (5.C. Joshi).

Workshop on “Policy consulvations
with experts and srakeholders on
rrade of threarened wild medicinal
plants” arganized by FRLHT, and
GRPIHED in collaboration with
Forest Deparmment, Andhra Pradesh
at Tirupati and sponsored hy
MOE&F February 17-18, 2003
{M_Tal, K.5. Rao, 5.K. Mandi and
5.5, Samant).

Training Warkshop [X on "Himalay
Ki Jaiv Vividhata Sanrakshan Mei
Janea Ki Bhagjdari". GIC, Kanda,
Febroary 18-19, 2003 (U. Dhar,
F.5. Rawal, G.C. 5. Negi, 5. Air,

B, Mandew, 5. Manjkhola, M. Joshi,
MK, Bishe, M. Joshi, A. Bhare, G.
Mahar, 5. Gairola, % Joshi, 5. and
H. Andola).

Warkshop an sustainahle
development of Village Barwa and
irs adjoining arcas organized by
Garhwal Unic of GBPIHED ac
Barwa Village, Dehradun, February
22, 2003 (M. Pal, LK. Maikhuri,
5.C. Joshi and V. Joshi).

Marural Resource  Systems
Programmes (NR5P) DFID
workshop, Kathmandu & Pakhars.
Nepal. February 24 = March 1,
2003 (5. K. Bhuchar).

and
Prioritizacion
wotkshop for medicinal plants of
Arunachal Pradesh, Meshalaya and
Sikkim erganized ar Guwahai,
Februiry 27 to March 1, 2003 (R.C
Sundriyal and Manju Sundrival).

Conservarion Assessment
Mansgement

Participated in WOCAT reaining
programme ar ICIMOD,
Kathmandu, Nepal, March 2-4,
2003 (5. K, Bhuchar).

Presented paper in XVIth Annual
Conference af Wational
Environmental Science Academy
(NESA) W. B. Chapter, on
‘Emerging Pollutants: Impact on
Healch, Agriculture and
Environment, Kolkata, March 7-8,
2003 (P Ghosh).

Parricipared as Resource Person in
the GEF Project consultation
meeting for Medicinal Plants,
organized by Government of
Uttarancahl, Dehradun. March 21,
2003 (LI Dhar).

Orientarion Camp [ on “Himalay Ki
Jaiv Vividhat Sanrakshan Mei Janm

N

Ki Bhagidari™, G.1.C. Majkhali,
March 10-12, 2003. (U. Dhar. 5:5.
Samanc, R.5. Rawal, & Ain, 3.
Manjkhela, AK. Bishr, A, Bha, 5.
Gairola, & Joshi, 5. & H. Andola).

Arrended “Inde-US Warkshop on
Bialogy and
Biorechnalogical Applications of
Mycorchizal Fungi & Narienal
Congress an Molecular Symbiosis”
held ar WU, MNew Dethi. March
23.28, 2003 {Bhasker Chaurasia).

Molecular

Paper presented on “Hydrology and
suspended sediment of Gangorri
Glacier, Gachwal Himalaya®™ in
“Warkshep organised by Geological
Sociery of India, Lucknow. March
26-28, 2003 (V. Joshi).

DST Sponsored Workshop on GPS,
C-MMACS, Bangalore. March 24 —
April 4, 2003 (5. Kundu and 3,
Chherri}.

4.5. 2. Meetings

XU meeting of the Project
Evalvation Commirmee (PEC) under
Integrated Ecadevelopment
Research  programme,  Kosi-
Kararmal, Almora 12-13, 2003 (PR
Dhyani, DK, Agrawal and PK.
Samal).

Development of Agri Export Zones .
[AEZ) of Ginger and Large
Cardamom in Sikkim organized by
SIDTCCY, Gove. of Sikkim, Gangrak.
April 9, 2002 (AT Krishna),

Meeting with Japan Ecology
Foundation oeganized by Planping
and Development Department,
Gov. of Sikkim, Gangrek. April 10
2002 (AR Keishnal.
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Interactive Swsion on Development
and Environment organized hy
Home Deparcment, Govr. of
Sikkim, Gangrek. April 12, 2002
(AP Krishna).

Meeting on Nationsl Stratcgy on
Biadiversity and Conservation and
Action Plan (NBSAP— Utcaranchal)
organized by Forest Deprr.  ar
Dehradun. April B4-13, 2002
{R.E. Maikhuri).

Meeting on Action Plan and
Straregy for Medicinal Tlants
Caonservation, Cultivation and
Utilization organized by Jariburi
Sodh  Evam Vikas Sansthan,
Gopeshwar at WIl, Dehradun.
April  19-20, 2002 (R.K.
Maikhuril,

Meeting on Strategic Plan of
ICIMOD 2002-07 organized by
Watershed Direcrorare, Gove. af
Uttaranchal ar Dehradun. April 30,
2002 (BLE. Maikhue).

Meeting on Sacred Mounrain and
Landscape organized by The
Moungain Institure, USA ar New
Delhi, May & 2002 (M. Pal, P
Dhyani, R.K. Maikhuri, BL.A.
Farooquee and Y. Joshi).

Meering on documentation of
Success Story on Manda Dewi
Biosphere Reserve organized by
UNESCO ar New Delhi. May 10,
2002 (RK. Maikhuri),

Meeting  with  the  Forese
Deparrment officials ar Joshimath.
May 23, 2002 {5.5. Samanr, K.
Kumar and 5. Panc).

Meeting on “Bierechuslogy Pelicy af
AP, organized by Department of
Biotechnology, Govt. of H.R,

Mandi-Kullu, June 10-11, 2002
(H.K. Badola).

Megeing of Advisory Commitee on
Bio-Medical Waste Management,
Deprr. of Health and Family
Welfare, Govr. of Sikkim, Gangrok.
July 4, 2002 (AP Krishna),

Consultation MeetingWorkshop on
“lnvslverent of lecal communities in
the conservarion af forest and wildfife”,
Wigyan Bhawan, New Delhi. July
22-23, 2002 (11: Dhar).

Meeting of Eco-Groups of Binsar
Wildlife Sancruary at Almora,
organized by Binsar Wildlife
Sanctuary, Almora. July 27, 2002
(5.5, Samant).

Meeting on Environment and
Development organized by HELP
(NGO ar Deheadun,  July 27-28,
2002 (R.KE. Makhuari).

Attended Execurive Commirtes
Meeting of Indian Society of
Ecological Economics, 1EG, New
Dielhi. August 5, 2002 (L1, Dhar).

Second Advisory Board Meeting of
Semall Scale Service Insciture,
Gangtok. August 12, 2002 (AP
Krishna).

Parcacipated in  “Second  Srare
Bisdiversity Sreering Commiteee
Meeting” of the Srare Biodiversity
Srearcgy  and  Action  Tlan,
arganized by State Council for
Science & Technology, HL.E,
Shimla. Seprember 9, 2002 (H.K.

Badola).

Xtk Sraff Research Council Meeting
of Indian Cardamom Research
Instizute, Regional Rescarch Station,
Spices Board, Gangeok. Seprember

17, 2002 (K.K. Singh).

Meering of C.ED. Board organized
by Direcrar, ET.l,, Haldwani.
Septernber 21, 2002 (5.5, Samant).

Artended [UCH-Himal (Phase 11)
consultarion mecting, Mew Delhi,
Seprember 31, 2002 (R.5. Fawal),

Preseneation on Science Centre with
Srare Council of Science and
Technology for Sikkim and Narional
Council of Science Musenms,
Kolkata. Government of Sikkim,
G‘L‘[Dbﬂ' 1, EUU‘Z fﬂ_l{ Kri.':hna].

State Level Witershed Management
Committee Meeting on WWDPRA
Schieme, Govr, of Sikkim, Gangrok.
October 3, 2002 (AL Krishna),

Meeting on “Livelihood
Dievelopment and Enhancement in
Urtaranchal” ar Almara, Oceober
22, 2002 (5.5, Samant).

Discussion Mecting  regarding
SWAJAL-CAP work wich Warld
Bank members at Dehra Dun.
Derober  24-26, 2002 (B.B
Korhyari & V. Joshi),

DET Project Evaluseing Meeting at
Aparkar Research [nstiture, Pune.
Qcrober 28-29, 2002 [(R.K.
Maikhurik

Review Meering of Technology -
Developmen:  Exrension  and
Training Scheme for Wastelands
Dievelopment in Non-Forested Areas
arganized by Minisury of Rural
Development, Govt of India. New
Delhi. Movember 11, 2002 (V.
Joshi).

Executive Commiteee Meeting of
Indian Society of Ecological



Ecanomics, IEG, MWew Delhi.
Movember 15, 2002 (U, Dhard.

Programme Monitoring Commirtee
Meering on Tea Nerwork Project at
the Department of Biotechnolagy,
MNew Delhi. Movember 15, 2002 (5,
K. Mandil.

Meeting of Barwa village and its
adjoining  areas nrgam'xad by
GBPIHED, Garhwal Unic ar Barwa
Village, Dehradun. Nowvember 16
2002 {5.C. Joshi and ¥, Joshi).

WV meeting of Governing Body of
GBRPTHED, Kosi-Katarmal, Almora,
at MoE&FE, Mew Delhi, December
4, 2002 (P Dhyani).

X meeting of G B, Pant Sociery of
Himalavan Environment and
Development, MoE&E New Delhi.
December 16, 2002 {PE Dhyani
and UK. Agrawal),

Meeting of PMU  Swajal at
Dehradun. December 17-18, 20032
[Kareer Kumar).

Consulranion Meeting on Threar
Status of Medicinal Plancs of the
Western Himalaya organized by
Wildlife Institute of India,
Dehradun. January 31, 2003 (FLE.
Mlaikhuri).

Programme Steering Committee
meeting on Bioprospecting and
Molecular Taxonmomy ar  the
Department of Biorechnology, Mew
Dclhi. February 3-4, 2003 (5. K.
Mandi).

Trazining Programme on “IPR &
WTO lssue-relevance for
Littaranchal®, GBPUAT, Pantnagar.
February 27-28, 2003 {(R.5. Rawal).
Brain Storming Meeting an
Biarechnology Dc'.rflupmcnt Plan

far Mouonrain (Urcaranchal) ar
Dehara Dun,  March 4, 2003
(5. K. Mandi).

PARDYD country coordinacers
annual meeting at [CIMOD,
Karhmandu. March 5-7, 2003 (B
I Kathyari, K, Kumas, §. K.
Bhuchar and 5. 5, Bishe).

Aecess Meeting (common resaurces)
ar [CIMOD, Kathmandu. March
0-11, 2003 (B, It Kothyari, 5. K.
Bhuchar and B, 5. Bishg).

Brain Sterming Session an the
“ Menntain Envivonmens and Climare
Change Over Himalapan Region with
Lpecial Reference o Hinachal
Himalaya” oeganized by the DST,
Gove. of India and H.P. State
Council of Science and T-:ch:nufogr.
Shimla. March 14-15, 2003 {S.C.R
Vishwvakarmal.

Project Advisory Commiteee {Plant
Sciences) meeting and presented the
progress of DST project at Banaras
Hindu University, Varanasi. March
17-18, 2002 (G, C. & Megi).

Presengations were made at PMC
Glaciology meering, Lucknow,
March 20-21, 2003 (Kireet
Kumar).

Executive Cammittee meeting of
[ndian Sociery of Ecological
Economics, [EG, Delhi, March 26,
2003 (U. Dhar).

Meeting with Asian Development
Bank Mission Team organized by
Gove. of Sikkim, Gangrok. March
27, 2003 (AP Krishna).

Presentation was made in Experc
meerng of DST on GPS peoject ac
C-MMACS, Banglore, March 29,
2003 (Kireer Kumar).

N

4.5.3, Delivered Lecrurces as
BResource Persons
Presented inwited ralk in «he
Marienal Workshop on "Evolving
Sustainable Livestock Grazing Policy
Guidelines 8 Practices in the
Indian Himalaya™ ar Wildlife
Institure of India, Dehradun, April
15-17, 2002 (G. €. 5. Neg).

Delivered a lecture on “Sefid Wire
Management wuwakening awong the
Public’  in a programme by the
Maggar Panchayat, Manali. April
2%, 2002 (1.C. Kuniyal),

Delivered a ralk on Crap Farmrng fr
Cirled Desert of Latwal Vielley: problems
and Management Oprions in 2
Workshop  on Apprapricee
Development of Cold Drereves”,
organised by Miniscry of Rural
Dg:w,-la],:mn:nt. Gove. of India and
]."raE:,ra; ar Mew Delhi. Ma}r 9-10,
2002 (5.C.R Vishwakarma),

Delivered a lecture on ‘Morivasion
and Eduwcarion: Salid  Waste
Management” tw  the M35
Programme (Officers ar Kuollo
organized '|:r:-' the [nstirure for
Development and Communication,
Chandigarh, May 13, 2002 (J.C
Kuniyal}.

Delivered a Lecture on Narural

Resource Management in Himalaya -

for a Team of Resecarchers of ABC,
Sweden organized by Daliyo Ka
Dhagdira (NGO at Kritinagar, Tehri,
23 May 2002 (R.K. Makhuri).

As resource person delivered a talk
on " Biodiversity Canservarion and
Human Approach” in the Workshop,
“ Biodiversity and Disaser
Managemens”, organized by TIUE

o




AR

Manali {TASA project. New Delhi),
Manali, H.P 3 June 2002 (H.K.
Badaola)

Delivered a lecrure on Himalayan
Envitonment and Development to
Volunreers Working o
Environmental lssues organized by
DIET; Pauri ar Kanda. Auguse 12,
2002 (BB Maikhuri),

Delivered a lecture on Himalayan
Agrobiodiversicy Conservation and
Management organized by
Mountain Forum Himalavan and
CASA, Mew Delhi ar Dehradun,

Auguse 28, 2002 (R.E. Maikhuri).

Drelivered fecrure on “Conservartion
planes  of
Himalaya” in the Symposium on

of some selecred

Sustainable
Development  in

Moving  Towards
Agricultural
Utearanchal at G. B, Pant Universiry
of Agriculture & Technology,

Pancnagar. Movember 12, 2002 (S
K. Mandiy.

Delivered a lecture on Sefid Wisee
Muh'.fgrmrnt C'.q-mlp_.i:g?f g
Schoal Children’ at senior secondary
school and MNaggar Panchayar,
Manali, 13 Movember, 2002 {].C.
Kumniyal ).

Drelivered lecoures (i) Environmental
Impact  Analysiss  and  (ii)
Monitoring and Evaluation 1o forest
officials ar Forest Panchayat Training
[natiture, Haldwani. Movember 14,

2002 (P, Sarmal).

Delivered Keynore Lecture on
Landslide management in the
Himalayan region’ in the National
Seminar on Natural Hazards: Ies
Geological Tmplications in Hilly

Regions, Ranchi, [Jharkhand.
Movember 21-23, 2002 (AP
Krishia),

Delivered two lecrure on ()
Environmental Impact Analysis and
(i} Monioring and Evaluation
forest officials: on MNovember 26,
2002 ar Forest and Forest Panchayat
Tmining Instimure, Haldwani (MK,
Samal).

Delivered 2 Keynore lecrure on
Inregrated Rural Development in
the Central Himalaya for the
Swedish  Volunteers! Universicy
Studenrs and DED Volunteers
organized by ABC acrive aid Sweden
and Daliven Ka Dagriya ac
Kririnagar. February 5, 2003 (R.K,
Maikhuril.

Deelivered a Lecture on Mountsin
Environment and Strategies for
Development 1o Farmers/ NGOs
participating in energy plantation
training programme organized by
High Altitude Plant Physiology
Research Centre ar Srinagar-
Garhwal, March 26, 2003 (R.K.
Mailkhuri).
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Mis SHARAD PODDAR ASSOCIATES.,
CHARTERED ACCOUNTANTS,
"ASHARNWATY" 7, RAJ VIHAR, PO ER.L
DEHRADUMN - 248006

PHONE : 0135-2760402

Ellu'lli] s .'iFDI'J.d.Il'@“'I’JI'LI.L'l‘I:l‘I

THE DIRECTOR,

GEPANT INSTITUTE OF HIMALAYAN
ENVIRONMENT & DEVELOPMENT,
EATARMAL, KOSI,

ALMORA - 263643, (UTTARANCHAL)

Dear sir,

We have audired che Balance Sheer of G.B, FANT INSTITUTE OF HIMALAYAN ENVIRONMENT &
DEVELOPMENT, KOSI, KATARMAL, ALMORA (UTTARAMNCHAL), as on 31st MARCH, 2003 which

are in agreement with the books of accounts.mainrained by the Instituze,

We have obtained all the information & explanations, which to the best of our knowledse and belief were
necessary for the purpose of sudit. In our opinion, proper books of accounts, 25 requied by the law have been
kept by the Head Office and the Units of the above named Instiruee, so far as appears from our examination
of the books. Proper returns adequare for the purpose of audit have been received from Units not visited by
us, subject 1o the Notes on Accounts and comments given belows-

Inn our opinion, and o the best of cur information and acconding to the explanatons given to us and
subject to the notes forming part of accounes the said accounts give the rrue and fair view -

) 1n the case of Balance Sheer of the Stare of Affairs of the above named Institure as on 31st MARCH,
2003 and

il In the case of Income & Exprndirun.- accounts of the INCOME of its ACCOUNTIng vear i::nding Ilst
MARCH, 2003,

FOR SHARAD PODDAR ASSOCIATES.,
CHARTERED ACCOUNTANTS

sd/f- SEAL
(VINOD GUPTA)
EC.A. PARTNER
DATED : 19-08-2003

PLACE : DEHRADUN 93



Mis SHARAD PODDAR ASSOCIATES.,
CHARTERED ACCOUNTANTS,
“ASHARWAD® 7, RA] VIHAR B0 FRL
DEHRADLUMN - 248006,

IFHOME £ (41 35-27 60402

Ermaif - spoddarévanl.com

G.B.PANT INSTITUTE OF HIMALIYAN ENVIRONMENT & DEVELOPMENT

KEATARMAL, KOSI { ALMORA } UTTARANCHAL
BALANCE SHEET AS ON 315T MARCH 2003

PARTICULARS SCHEDULE CURRENT YEAR | PREVIOUS YEAR
CORPUS ¢ CAPITAL FUNID 1 1109587697 TO40827.55
RESERVE AMD» SURPLUS 2 355045394.84 353325733 B4
EARMARKED f ENDOWMENT FUND 3 2461216948 30 20678471.30
SECURED LOANS & BORROWINGS 4 0.0 (LK
UNSECURED LOANS & BORROWINGS 3 .00 (LM
DEFERRED CREDIT LIABILITIES ] 0 0,00
CURRENT LIABILTTIES AND PROVISIONS 7 2153034339 J05E954.61
TOTAL 41229315756 38292906730
ASSETS

FINED ASSETS B 355045298 34 33325743384
INVEST, FROM EARMARKEDYENDOCAMENT FUKD 9 457031500 457031500
INVEST. OTHERS 1t (.0 0.0
CURRENT ASSETS . LOANS, ADVANCES ETC. 11 26774372 A5 L0 E Ao
MISCELLANEOUS EXPENDITURE

TOTAL 412293157.36 3E2929007.30
SIGNIFICANT ACCOUMTIMNG POLICIES L

CONTINGENT LIABILITTES & NOTES ON ACCOUNTS 2%

AUDITORS REPORT
As per our separate report of even date annexed.
FOR SHARAD PODDAR ASSOCIATES .,
CHARTERED ACCOUNTANTS

adi- SEAL
(VINOD GUFTA)

EC.A PARTNER
DATED : 19.08.2003
PLACE : DEHRA DUN

sl
(DR, UPPEANDRA DHAR)
(DIRECTOR L/C)

self-
(DR 5K NANDD
(DO

sdi-
(SURYA KANT)
(FINAMNCE OFFICER 1/C)
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Mils SHARAD PODDAR ASSOCIATES,,
CHARTERED ACCOUNTANTS,
ASHARWAD™ 7, RA] VIHAR. ROL ERL
DEHRADUR - 248006 PHOME : 0735-27 60402

Email : spaddar@venl.com

G.B.PANT INSTITUTE OF HIMALIYAN ENVIRONMENT & DEVELOPMENT
KATARMAL, KOSI [ ALMORA ) UTTARANCHAL
INCOME & EXPENDITURE AMC FOR THE YEAR ENDED 3157 MARCH 2003,

[ PARTICULARS SCHEDULE CURRENT YEAR FREVIOUS YEAR
ENCOME
Inopmee from SaleafServeees 12 20000 A4 DE6.00
CaranrsiSaibsidies 13 TEADT941.10 FIHE048.54
FeesiSubscriprions 14 100257 1K) LE2505.04)
Income from mvestments {liscone on Invest. from 1% LHEE 0,0y
carmarhedfendow Fund transfermed 1o Funds)
Income from Royalny, Publicarion e, 16 47500 110000
Inzerest Eamed 17 1E30230042 12396441
Orher Income 18 189706700 20544648.00
Tncrease {decrease) in stock of Finished ponds and 17 0,00 0.0
wodk in pogress)
TOTAL (A BOL46990.52 T4ED4331.91
Establishment Expenses: af  Inaritute 20 1394 3415.00 12010568 M
bl Projeces (As per Annexare) 573929400 AG5022.00
cr  ELC {Projects) TR15558,00 1714313.00
Adminisoracive Fxpenses : FY T TS 21 ATATHAON. 50 3240455250
bh ijm-b [T per Annezire ) L1 3E4290.00 E3293457.00
¢l R (Projedts) 1645822,00 2414352.400
Espendture on Grants, Subsisdies ecc, 13 B2MA2.650 24843700
Inrenes: 23 L] 00
Dieprecrnen (Mer Toral ar the year-end-as per Schedule 8 {00 ]
TOTAL (B 76991941.10 7230778150
Balance being excess of Ineome oves Expenditure 1A - Bl 315504542 23BA550.41
Transfer 1o special Reserve
Transfer ra! from General Reserve
BALBEING SURPLUS TRETO CORPUSICAPITAL FUND 315504942 2386550.41
SIGMIFICANT ACCOUNTING POLICIES 4
CONTINGENT LIABILITIES AND MOTES ON ACCOUNTS 3
AUDITOR'S REPORT
As per vur separste repore of even dare annexsd. sdi-
FOR SHARAD PODDAR ASSOCIATES [DR.UPPEANDREA DHAR)
CHARTERED ACCOUNTANTS [DIRECTOR LCh
adl-
sdil= SEAL (DR, 5.5, NAMDT)
(VINOT GUTPTA) (D00
EC.A PARTNER
DATED @ 19.08.2003 sl
PLACE : DEHEA DUN (SURYA KANT)
(FINANCE OFFICER 1/C)
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STATEMENT OF OPENING & CLOSING BALANCES

AN

Mis SHARAD PODDAR ASSOCIATES,,
CHARTERED ACCOUNTANTS.
PASHARNSAD" 7, RATVIHAR, PO, BICL
DEHRADUN - 248006 FTHOME ; 0735-2760402

Email = spoddarifan].com

PARTICULARS OPENING CLOSING
AMOUNT AMOUNT
Cash & Bank Balances
Cash In Hand :
Srinagar 12.74 39295.07
Sikkim 37860 B0
Kully 34E7.17 5357.17
Ttanagar GRE2T.61 5332427
Cash ar Bank Balances
SBI Almors Ade Mo.01 170003256 [Enda) 3246633 Fn4.72
SBI Tadong Ade Mo D1000050044 35233542 484041.92
SBI Rullu Afe MO0 100076038 380423.01 1252955401
SBI lianagar Ade Mo 01100050337 B20E44.54 57363239
SBI Srimagar Afe Mo 01100030433 B0B253.49 12190697
SB1 Almoea PF Afe 01100003235 (RE) TEO0GS0.97 23486104
Advances
House Building Advance 2555555.00 295673700
Maror cvele/Car Advance 46851200 214380600
Festival Advance ZEO00.00 201 00,00
PF Advance JRGI03.00 4473300
G5 [12958.06) 799.14
CEP 36,00 3600
Bievenue Sump Recovery (2,000 {2.00) .
Liides af feesrinsere:
Sikkim Unic 361 36.00 3729410
HP Unit (F8335.00) (29173.00)
Garhwal Unic 4483.21 253009.02
NE Unit G4k4.66 {5427.00)
Foed Dreposit
WWith SBI Endowmens Fund 4570315.00 4570315.00
wannd.,




P

8

PARTICULARS OPENING CLOSING
AMOUNT AMOUNT
Interest Accrued on FDR{General Fund) [172570.04) 180963800
SBI PF BO3S518.00 1026-4281.00
CBL PE 291141600 F196165.00
[nrerest Accrued on FDRY PF) F46h3632.00 2058670.00
FDER (Margin Money/LC A/C)
DST (HCR) Q000,00 0.00
DST (KK 176G000.00 .00
[SROY (APED FOG0.H 004
BIOTECH -IX 16300000 .00
[rstitute [ HG4955.00 1519256040
BICOTECH -x1 21 3000.00 G7732.00
BIOTECH -XIT FHTTI.ON0 TAE.00
Due Stafl? ather TC Al
Allen Press Inc (SDRE) 771100 TELL.00
Hardley Brothess 1877.00 0.0
A5 Parihar 389,00 389.00
Past Masrer G.EO Almaora 139,00 F3840.00
MESA Hyderabad (SK) .00 (1640
Emplevment Mews 13287.00 1828700
Sigma Aldrch Chemicals 1052000 105%0.00
Siltap Chemicals Lid {Biotech -II1) 408,00 £08.00
MRSA Hyderahad 8400.00 400,00
B.K_Manda & Sons 2E517.00 23517.00
Elsvier Sciemce (CSIR-AL) 000,00 500,00
S K. Gurani {IERP) {75.00) {75000
MNE5A Hyderabad (MOE & F-KSR) | 38000,00 1 38000, 00
Cambar Mathew (ICCR) 2000.00 LR
[UCH Swizerdand BGO00,60 0.00
Journal of Horoculoure 250000 0.00
Allen Press [ne (KAMSAS) Sa00.00 3813.00
Mis Bagkman Couler Intl. Switezeriand .00 20600000
FC.Inree A/C 2500.00 2500.00
TOTAL 1R267702.53 32634818.42
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G.B.PANT INSTITUTE OF HIMALAYAN ENVIROMMENT & DEVELOPMENT KATARMAL,

KOST{ALMORA) UTTARANCHAL

SCHEDULE OF FIXED ASSETS A5 ON 31st MARCH 2003

PARTICULARS COST AS ON ADDITION COST OF SALES/ TOTAL

17402 DURIMG THE TFD, DURING

YEAR THE YEAR

Land : T5639.23 0.0 0,00 TE639.23
Hui]d.i.ng_ 27A9E4E.00 LAGAS900.00 (L0 152 108848.00
Furniture & Fixoure
[Details) 1233541840 1300548.00 0.00 1363596640
[nsoeute 1231781 1.40 130054 8. 00 0,00 1361835940
[CIMOD SALT IS L LR 0.0gk LERHI 1 100000
[CIMOD IS5MA GET 06 (1.0 0.00 GE07.00
Scientific Equipments 7315740711 1091513500 0.00 BA072542.11
[ Dretails)
[nsrioate 5440101419 ARSG6H8.00 .00 GAFTORZ1Y
DST (RSRS 741500 0.0 LR 7415.00
BIOTECH-I 184034600 0,06k 0.00 184034600
BIOTECH-I1 4029731.00 000 L] A029751.00
BEOTECH-HT 212935 1.00 0.0k LERHT 212938100
UNDP {HARGAD) TOSG0.00 0.0y L] TOAGL0
CEIR (RCS) L3748 00 0.0gk (.00 13794800
DET (SEB} BOBS64.00 0.0Ck (.O0 B0H564.00
FAO-BIO-DIVERSITY 13279200 0,00 0.00 13279200
ICAR {ES) 1 74307.00 0.0k .00 17450700
ENYIS 2423E0.00 0.0c 0.00 242380000
NWDPRA H4B5E.00 (.00 0,00 GAR5.00
[EG PROFECT 52406500 (IR .00 2246500
DIET [SKM) 32317200 (R[4 .00 31317200
BIOTECH (W ) 1121559.00 0.01k (.00 11215900
WWE (CRID) T0.00 000 LR FTO0.00
HAIGAT 1T 11543800 006k .00 1 15438.00
MORADY 192115800 0.0 0.00 1921158.00
[CIMCDY (SALT) 21644792 (IR 0.00 21644792
[N CANADTAN LROG7 G060 (.00 .00 1B0076.00
FCIMOD T55RA G716G1.00 0.0 000 GTLG1.00
ECO-TOURISM TS738.00 .06 .00 TSTIR00
MACARTHER UNESCO G3450.00 0.0g 0.00 65450000
ICIMOD (PARDYP) 333130000 1 G460, 00 .00 Fi9590.00
TCTMOD (CRED S2807.00 o.na .00 S2R01.00
[CIMOD (FIBRE) JTGREZ.O0 0.0y .00 21688200
MRE 2450.00 0.0 0.0 245000
[CIMOD-GIS EQUIPMENT L4BR00.06 (.06 .00 14880000
BIOTECH ( IV} 24481 1.00 000 .00 24481100
BIOTECH (V1) A259065.00 37517200 .00 TO1137.000
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PARTICULARS COST AS ON ADDITION COST OF SALES/ TOTAL
174402 DURING THE TFD. DURING
YEAR THE YEAR

BLOTECH (1X) T 1820300 4045 16,00 .00 112261500
RIOTECH (X1 303000080 19202500 0,00 495039,00
BIOTECH {X11) 1OBESH00.00 202108.00 0,00 12E7008.00
CHIR (AT 10504068 0,00 (R ] 10500:4.00
DST (HCR) L1144 00k 500000 (04 1061 44,00
ST (KK} SOETN2.00 (. [0.0h S08702.00
CSIRISCR) S07330.00 (4] 1.0 0733900
MOE&F (RSR) 13541.00 000 000 1354 1.00
MED ARG, PLANT e300 01,000 006k TH320.0
1SR [APKD) SEZ00.00 A7467.00 0.0 13566700
MOE&E (NDMID) T48900:00 0.0 .00 TAE900, 0
DET (GCESN) 51531.00 TR0.00 .00 5228100
BIOTECH ¥l 46004.00 R4, 00 .00 145850.00
MOERF (L15) 1107600 000 000 11076.00
DSTMANIU SUNE) IQHTT.00 .00 .0 2987700
[CAR (RCS) 4629800 31476500 (LK) Q6106700
CSIRREM) 149400, 0 0,00 (L0 14540000
5T (SCR) AT242.00 [ 3 ) ] 5724200
DET KR 1 0.0 3300000 33000.00
ICAR [NATP] KSR .00 L0077 6.0 10077600
EMVIS I 0,00 1 1920000 119200040
MED PLANT B. D] .00 S20K00.00 5200000
D3T [EKS| 40 Lo2 74 00 16274.00
Office Equipments : 3303398.35 HO8 G000 .00 F911558.35
Inatituce S187054.35 459 160,00 S646214.35
LERT 11634400 1450000 265344.00
Fire Fighting Equipments : HUIE2.00 .00 .0 6096200
Library 2 33803227.50 FOHN 654,00 0.0 36804881 .50
Viehiches : 4739898.25 61 HEE. 04 (.00 5201856.25
{ Dhetails)

Inztituee 93143530 461 H68.00 0.0t 339340330
HCIMOD SALT 2792400 0.k 4,00 ITOLIE 0
TSRE 2R0475.00 0.00 1,00 2BU4TS.0M
MACARTHER UNESCO 200373 060 .00 .00 2B03T5.00
ICIMOD 23358995 (.00 (L) 233589.95
Biorech XI1 TRETRO.O0 .00 (W) T24TH.0
CilassMet House - A56E581.00 N ] 0.0d 3568581.00
[Details)

Instioute 1517793.00 0.0 (.06 1517793.00
BIOTECH (111 2050788.00 .00 0.0 2050788.00
TOTAL RS.. 137794365 84 16364646500 .00 301440834.84
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HEAD QUARTERS
BRATARMAL. ALMORA

o

PH: nsiz-a4 1081 /241015 241 15%
FAX - 0502281 150

HIMACHAL UNIT SIKKIM LNIT
MOHAL KULLL TADONG STRKEI
P L1 ong-2a5a30 FH ¢ 56

i A 2

FAX - i pies-g

GARHMWAL UNIT
UPPER BHARTIYANA,
SHINAGAR, GARHWAL

KNORTH EAST UNIT
VIVEK VIHAR, ITANAGAR

PH: O3G0-22 51778

P 01 WA dseson FAX : tetea-21 1375

FAX  OE388.251 | 5%

Shrea D1 Preces, D Dor(rDea] Pac B 135 ES5T4E, Ered! bampadel vislnsd n




