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A #
THE YEAR 1994-95 : AN OVERVIEW

The Instirure continued to develop and carcfully aurture 2 policy of description, prescription aned
demonsrration. Following this basic philesuphy the Institute has, during this year, added a few more Starus
Docwrnents for various locations o its list of major publications given on the inside back cover. The
demonstration sites are selecred carefully with emphasis on local needs, artitude of the inhabitanes, teaditional
knowledge base and their value as “madels”, rather than an easy accessibility and nearness to roadheads. Az all
times, a conscious effoet s placed on supplementing local customs and indigenows practices, rather than
outright replacement, in order to ensure peoples participation and
acceptance for sustained development. To achieve “on site”
development, Instmure staff spends considerable fime ar these
remate locations; we have realized only too well thar development
in the mountains can not be achieved through “remote control®
approach,

The Institute is nor deterred by its remore location, on the
eontrary it helps the Institure in defining its goals and in shaping
various activities, However, Institure’s growth depends on
wvailable manpower, finding and infrastructuee. Some advances
were made in this direction during the year. At present, the
Institure has 29 scientfic, 34 support and 36 project staff
associated with various core programumies, spread across s various
units. In addition to core funds from the Ministry of Environment
Ec Forests, Govt. of India, present funding for the Institute has
come from various natiomal (DBET, CSIR, DST, UG, INSA,
NEC, Sikkim Govi.) and international (ICIMOD, UNESCH,
NORAD, TSBF, UNICEF, UNDP/FAO/UNIDO, MacArthur
Foundation & Indo-Canadian Foundarion) agencies, This is an
indication of the growing recognition of capabilities of the
Institute and ies staff. The residential complex and the Tnstitute
guest house are nearing completion at the Head Quarters and the
construction of administrative Wock, laboratories and libeary, etc.,
is in progress; these are expected ta be ready in 1996, The land for the Sikkim (Panthang) and Himanchal
(Kullie) units has been acquired and the construction will startin the com ng year. For the Garhwal (Srinagar)
unit, U.F. Gove. has transferred a part of 4 building corplex and the unit has started funchoning from there.
Thee Nagaland unit has been shifted 1o Dimapaur.

The details of various ongoing projects are listed under appropriate Core Programmes in the texr. Major
R & D achievermnents are outlined separarely, as are the milestone events for the year 1994-95. In conclusion,
this document is a susmmary presentation of Instirute’s endeavour in conung a step closer 1o its mandare, The
considered views and remarlks on the achievements & activities of the Instituze will be most welcome.

As my renure of 5 years will be over in Avggast 1995, T close this year's overview with a personal note, |
record my pleasure ar being privileged to lead this Institute since 1990. T am confident in its ahility 1o
continue to play an important role at the National and International level on moustain agenda.

AN PUROHIT

Dhrecror
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MAJOR ACHIEVEMENTS

Dn;--.f]npmmr of agroforestry models using mregrared warersheod management
1ppm.1<.he¢ in Mamlay warershed of Sikkim,

Designing, development and demonstration of adaptive mint-microliydel and cable
way for mansport of essential goods i a village locared i Pramnati watershed in

Dyisct, Chamoli.

Improvement of soil fertility status through development and demonstration of
weed composting technology and use of nitrogen fixing trees.

Identification and promotion of wvalue addinion to wild edibles as a source far
offfarm income generation,

Introduction of high value cash crops (e.g., hops, saffron, large cardamom,
Bulgarian rose, etc.,} ar various locations in Central & Eastern Himalaya.

Devlopment and Demonstration of @ (a) Sloping Warershed Environmental
Engineering Technology (SWEED); a p:ltk.lugr: for regeneration of degraded lands
in hills, (b) Polypit technology for oprimal-aceelerated-grown of ree seedlngs,

Estabhshiment of a functional arboretum at Kosi and Panchang,

Dievelopment of Bioresource invenrory of Himalaya with particular reference o
endemics.

Dievelopment of vegetative propogarion technology p.a.LI-:*Lgc for common Yew-A
Himalayan asset under threat. Significant improvement in sced germination [rom
less than 8% to above 75%.

Initiation of Badrivan restoration program at Badrinath. The basic philosophy of
this program was highly appreciated in International NGO consultation meeting on
the moutain agenda held in Lima, Peru from February 22-27, 1995,

Detailed documentation of status of MNarural Water Spring of Almora town wath
reference ta domestic swage disposal and recommendations for remedial measures.

Development of tissue culture laborarories at Kosi, Srinagar and Gangtok.
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1. INTRODUCTION

The reportng year. 199495 15 the sixth
financial vear of research and  developrental
imoanves being carried out by the Institure,
including its units, at various locations in the Indian
Himalaya, These activides inclode programimes
supported through core furds of the Instamare and
projects fimanced by exrernal agencies, both nanonal
and internaticnal. All programmes are formulated
with & stromg forus ool pegional  ssues, and
endeavour o seck practical and workable sofutions
tar specific problems pre bane prdlice with peoples
parnicipation at afl bevels. The Saence Adwvisory
Commirtee aof rhe Institure provides approval,
general guidance and help for all programmes af
frdrto. AT the present ime, B & D acriaries af the
Institute  can b broadly  classified  inte  sx
desigmated Core Programmes. Some projects were
successfully concluded during the vear, summanes
af these are placed ar appropriate places in the texr;
i due course detaiied documents will be published
and mhade available o the public,. The progress
made dunng the vear T994-95 on vaniows angoing
and newly intdared projects, and a brief account af
arademic and other activitics, -along with the
statemient of accounts, s presented in this repore
We wuu]d‘_bc mist grateful for critcal comments,
suggestions for improvement and for indication of
onr shorteomings by anyone interested o the wel-
betng of MMimalaya and its people.

2. MILESTONE EVENTS

* The Sikkim unit of the Instituce hosted INSA
semingt and eouncl meenng on May 4-5, 1994 ar
Gangrok. A seminar on “Plant Wealth of Tndia™ was
organised on this occasion as a part of the Thamond
Jubslee Year celebrarions of [INSAL

* H.E. Shn Moglal Vohra, Governor of ULP
visited the Institute on May 2, 1994 10 review the
progress of R & D actvanies. He appeeciared the
inibatives taken by the Institute and assured closer
cooperanon between the Srage Government and the

Instirute.  An Insdnare  publication  encithed
“Hydropower management for sustainable rural
development in remote unclecrrified  zones of
Hamalaya™ was also released on this occasion.

* A seminar cum meetng on “Percepton of
Peoples® Representativies on Environment  and
Development”  was organmized 1o Joshimath,
Chamoli on June 5, 1994, A tonl of eghry
pacticipants, including elected representatives and
MNGOs, amended  the  meeting. The
recommended setting up of demonstranon farms

LENNAT

foar cultivarion -:.rd"high altitude herbs and restoranon
of surroundings.

* A workshop an medicinal plants and orchids was
organized by rhe Sikkim Unir of the Tnstioure,
poantly wath the Govt, of Siklem and Sikkim Scicnce
Society on October 21-22, 1994 ar Gangiok. The
workshop was  imaugrared by HE. Shn P
Shivashanker, Governor of Sikkim, wha alo
releasod an Insticue publication enntled “Medicinal
Plants of the Sikkim Himalaya: Status, Lises and
Patential™

* The Institute celebrared its Fourth Annual Day
Funcrion ar Guwahati on October 25, 1994 which
was attended and graced, among others, by H.E.
Sht’i I.Clk Hath |1'|.'1:i3s||r.‘|,I Gf‘ll’rrnnr ::f',-’l.xx.un. Hq)nh.
ahet Hiteswar Satkia, Chiet Mimster, Assam and
Prof. UR. Rao, Member, Space Commission,
India. The highlight of the function was the [Veh
G.B. Pant Memorial Lecrure entited “Space for
Suseainable Development wath special emphasts on
Himlayan Region™ delivered v Prof, Rao. He
outhned the role of space science in promoting
educarion, particularly in the rural areas, in
understanding complex and diverse issues like forest
nuanapement, land/so] conservation, environmental
pollurion, snd disaster maragerment, et Two
publications of the Institute, namcly “Kaifzl- A
promusimg  under explmted  tree crop of thwe
Hienalays™, and Friendly  Hill
Development - an approach for Distmet Chamoli™,
were also released on this eccasion.

“Environment
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* * Following a meering with the Director General,
ICIMOD and Sccretary, ME&F, Gove. of India in
April, 1994, ICIMOD Board of Governoss afd
Supparr Group Meeting was organised in MNew
Delli in November, 1994,

* The Tnstiture’s cxpericnces and attitudes were
greatly appreciated in the "Regonal Conference on
Sustainable Development of the Fragle Mountan
Areas of Asta” held on December 13-15, 1994 at
Kathmandu, Nepal, and an “Intermaticnal NGO
Consultafion Meeting on Mountain Agenda™ held
on Febwuary 22-27, 1995 ar Lima, Pere,

* Insttute has initiated a training programme on
Tree Plantation & MNursery Techniques for
Environment ansd Mature Conservation. In this
regard the first nine days traming was given o army
personniel from nearby areas from January 20-28th,
1995,

* A two day workshop on “Peoples participation in
hiodiversity conservation” was organized on March
21-22, 1995 ar Gangolihat. Ower two hundred and
fifty paricipants attended the workshop.

* A workshop with emphasis on cash crops for the
development of Himalaya was organized on March
27-29, 1995 ar Kosi. Three experts, namely Drs
Singh, Zatshi and Kirchlu from Regional Rescarch
Labwwarory, Jamme-Tawi also atmended and gave
general sdvice on the culovaton of Hops and
Saffron.

* A workshop reganding a bimational project on “An
empinical  study  of  development  of  ribal
communities from eeo-eultural perspectves: a study
in the Cenrral Himalayan region of Tndia™ was held
at Kasi on March 30-31, 1995,

* A wchnology package  enbtled  “Sloping
Watershed Envitenmental Engincering
Techaology” (SWEET) was  celeased by the

Institute during the year after conducting rmials ar
several locations, It is peesently being tested in 7

states of Indian Himalaya, mamely J&E, LT,
Assam, Arunachal Pradesh, Mizoram, amd in hills of
TP & West Bemgal by independent agencies
through IER P,

* The Insoiste signed a Memorandem  of
Understanding  wath  Shasto
Tnsriture, Calgary and the Universiy of Western
Omnrario, Canada for 2 CIDA-SICT Parrneeship
Programme. “Designing, developing and testing
sustainable manaral resource management models
through peoples participation in critical villages in
MNanda Devi Biosphere Reserve for achieving the

Inda-Canadian

abjectives of conservation and biclogieal resources
in the Flimalaya™ was the theme of @ MOU sigred
with UNESCO. Another MOU was signed with
the Mortheast Council for projet formularion in the
field of Biodiversaty Conservanon,

3. RESEARCH AND
DEVELOPMENT PROGERAMMES

As a genesal rule research and development
progeammes of the Instituie arc based on a mult-
disciplinary and holistic approach with particular
emplasis on interlinking of parural and social
sciences to achieve sustainable development of the
Indian I himalaya. In this process special attention is
placed on the preservation of fragile mountain
ceosystems, indigenous knowledge and customs. &
consicupus effort is made o ensure participation of
the local population for long term acceprance and
success of various programmes. The B & D
activities of the institute arc centred around six core
programmes, vz, Land and Warer Resource
management, Sustainable Development of Raural
Eeosystems, Consegvation of Biological Diversity,
Ecalogical Beanoinies and Environmental Irmpace
Analysis, Environmental  Physiology &
Biorechnolagy, and Institutional MNetworking and
Human Tnvestrment. The progress made in various
‘projeets during the year has been placed under
appropriate core programmes in the text. The
project implementaion sices are carcfully selecred,
kecping in view the hereragencous heritage of the
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Himalaya along wirh the specific needs ard
aspirations of the local inhabitants, All activitics are
necad based, targer ariented and tne boand; cffores
are made to provide practicalle solunons eather
than theoretical preseriprions. Whenever required,
ficld acrvities are supported by laboratoey
experimwntation.  Rigorows  dara  collection,
development modification and demonstration of
seienee and techrology inpurs, including technobogy
packages of the Institute, are underlying elemenes of
all projece activines. While a number of projects
were complered during the year, 3 few mew projects
were also initiated; most projects are now in their
second or third yvear of operatton. Highlights of the
progress made during the year 199495 alongwith
a brict, conceprual’ background, specific abjecoves
and major achievéments are summarized for
mdividual projects.

3.1 LAND AND WATER RESOURCE
MANAGEMENT

3.1.1. Integrated Watershed Management : A
Case Srudy in Sikkim Himalaya (Phase 11 1994
1997)

Backgrossad

The -second  phase of the project has been
intiated in the current year as a follow-up action
with a view o develope a model at the farm fevel
fir demonstration. Based on the results of first
phase of study as well as Farmer’s priosities,
agroforestry madels have been proposed at o
different villages {ore each in the subrropical and
Termperate  Fones) of the watershed, Vanous
interventions in the form of echnology packages,
intensification of  traditional  crops,
fucdder  component,  weed
composting, use of symbione N -fivers and root
associated  dingorrophs for crop  mmprovement,
germination and growth of rare and porennal wild
edible species, mtraductoey trials of some high
value cash erops and resource managernent will be
made. Apart from the above stadies relating to tvo

such  as
strenthening. of

fasie resourees (soil and water) will be earried our

furrher at the watershaed level for beteer unlization
and managenwnt. The natural resources of the
watershed will be mapped in greater detail using
satellite digital dara, and a complere resouwrce
inventory will be made, and artempts will be rrvade
reruantify pressures on thise resourees.

Resselts amd Aclbevemenis

1. A'small Farm family was taken as a unit with the
aim  of nereasing  the
production; a common prioriry of all farmers,
Abour 8 acres of land was selecred at Chhamgaun
andd work was initared in 5 acres of abandoned lard
fo protect soil erosion and increase productvity of
the land.  Beoth mechanical and  biological
interventions were used oo stabaliee so1l by making

agriculture-cash  crap

smail terraces using small stone walls and planring
the terrace marging with Thysemalonne macine, a
prass which is used for fodder and for making
broams. Species of Anosledonay, a fodder species,
which can be casily multiplicd was also planted on
steep sloppy lands, Napier grass and fodder trees
[Ficns spp.) were alo planted along terrace
marging. To increase/maintain fertliny of the sol,
weed compesting theough vermiculture has been
inteoduced.  Ewpatoriees and other field weeds and
unpalatable grasscsfspecies are being used to make
compest. Mized Forestry s being developed ar
higher elevations ustog  Micheltn  exnelsa, M.
lenuginess, Alwe nepalensis, Syaingtona populnea,
Machilng sp, Fiens vachrrglie and F. fookerr, ote.
Apple rees have also been planted on trial basis.

2. Some high value crops were also introduced in
Sikkim, swhich included saffron {Crocs satsg) and
ose oif plant (Rowe demagena). Saffron bhas been
plantedd ar 3 different ternperate and alpine sites v,
Jaubari {1300 my, south Stikkim), Tangthang (1900
i, east Sikkim) and Kyvongnosl (3000 m, cast
Sikkim). Abour 80% germination of corms has
been recorded this year, however, flowering has not
cecurred so far, Rawr daspascena has been mried ar 3
clevarions; 1000 m (Kamrang, south Sikkimj, 1700
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m  (Chhamgaun, sourh Sikkim} and 1900 m
{Pangrhang, east Sikkim). Abaur 40% of the stem
cumings developed roars, and after ransplantation
G0 currings have survived.

3. Influence of N Afiving asociates on dey marner
production and biegeochemistry were intensively
studied  in large mandarin
ageoforestry  systems in the  watershed,  The
temperate cardanmom agroforestey system under the
inflacnce: of N -fixing Alwnr was more productive
and showed faster nutricnt cwcling,.  The sub-
ropical - mandarin-based agroforestry is highly
nurrient exhaustive and N -fixang Alfsda sipnden
enthances the rates of nutrient evcling; the mole of
Atbizie would  theeefore seem indispensable in
eificicnt managment of the mandann agroforestry,

cardamwam  and

4. Dersiled hydrological studics of the Mamlay
warershid  under different lapdeuses  have been
misle, The averland flow of rainwater was 1853109
lirers from the agriculture arca { 1220 ha); highest of
all the land-uses. 501l loss on toral ares basis was
highest (S82x10¥ rfvear) from agriculrure land-use
followed by €.0x10° givear from temperare naneal
forest, 4.3x10P tivear rom fallow land, 3.7x100 of
vear from subtropical forest and lowest (2.8x10F 1/
year} feom mandarin agroforestry systems, A total
of GO0ELF hvear soil was bost from above six land-
uses of the watceshed along with ZAWIF kg
nitrogenyvear, 13.4x10® kg organie carbon/vear and
R L k‘g roral P|W1|.'l|1ﬂl.'l.l.5_-"}'1.'.1l'.

5. Tartinoning of incident precipitarion o vanouws
path ways n different land-uses of the warershed
was alsa made. Amaong the different land-uses stand
throughfall (% of the incident precipitarion) was
highest (BO%M) in the temperate mataral forest and
lowest (33%) i Cryproweria  plangation forest,
Floor leachares were 44%) under temperate narural
lorest, 42% in plantation forest, 4 1% in cardamom
agroforestry  systems,  48.7%  in mandarin
agroforestry systems and 23% in subtropical narural
[arest,

B, Temperate natural forest (TNE) and sub-rr ipical
natural forest (STNF) revealed 2 high diversity of
plants wing species arca curve ar three diffecent
locatiens in each forest type which vary from 44 to
Gy and 39 no B6 species in (102 ha area 1 STNE
and TNE, respectively. [n TNF highest number of
specics was recorded in e arcas (A6} followed b
close canopy forest (61), however, a low number of
speeies(39) were recorded in planted sives. In case
of STNE, low hill forest dominated with sal {Srga
bt} showed highest species nchness with 66
species, followsd by mid hill forest {63}, The
wmperate forest has shown a high  diversioy
(H=3.71 10 4.65) and can be considered as one of

the maost diversified forests in the | himalava.

7. An inventory of the soil resources of warershed
for land-use planning purposes has: been prepared
using APOT PLA scene and other  collateral
informarion. The soil-physiographic criteria have
been adapred in view of the strong corvelation of
soil pattern and gencsis with physiogeaphy. This has
given risc To four soif physiographic units in this
watershed; the setl associanons of cach unit have
been worked our with nomenclarure, propeetes and
land-use practice betng supported,

8. The land-use change detection studies have been
carried our using [RS LISS 11 dara for 1988 and
1992, in conjunction wirth additional SPOT MLA
soenes of I for better delineanon of the land
caver Types, The forest cover shows progressively -
decreasing rend over the yoars 1988 (76, 14%)) -
1990 (490459, - 1992 {67.34%). ﬁg_!'i.l.'l.l.lnlmr
landds show a positive socio-coonomic impact, with
progressively inceeasing trend over the vears 1988
{15.43%)-1990 (20.28%)-1992 (23.69%); onoe
again the environmental impact is negarive as this
land cover inercase is mainly at the cost of foress
coter, Bult-up landfSsertlenients do not show much
change and as per SPOT dara of 1990, 2.99 per cent
arca comes under this category,
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3.1.2. Sail, Warer and Nutrient Conservation in
Upland Farming Systems of a Watershed in
Sikkim.

Backirmirid

Based on the Jand use mapping of a watershed
in Sikkim, the project ams to identfy availabie
pesovees and  physieal  constraints, The  main
problem of upland farming systems is erosion; this
will be evaluated umiler NWDFRA (MNational
Watershed  Development  Project for Rainfed
Avreas). Broadly the farming systems in hill areas are
classified inte {a) rainfed and (b)) irvigated. The
rainfed upland farming systems suffer from soil
eroston  and  nutrient  leaching  especially  in
Different  ¢rop  combinations  and
crapping partern conserve soil, water and nutricats,

MOS0

and will be evaluated. The upland farming system in
Sikkim is an inregrated  system with  hnkages
beoween forests, agrofarestey, aggiculiure, livestock
and  orher components of the  emvizonment.
Ecologically  and impartant
agroforestey species wAill be, therefore, selected for
funire promotion.

ceonomically

Cifrorives

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

2. Use of N-fixing species and
wirrogen accretion in upland frming systems,

3. Srudy of the role of bund species on eonservation
and their competition with crops, and idenafication
of ecologically and ecoromically useful agroforestry
trecs for the region.

Reneles and Acisevements

1. Khanikhola (Melli Dara - Paryong) watershed
was selected and the arca coverage under different

estimation of

land-use sysrems has been estimated wang TRS IR
LIS5 11 imageries. Identificarion of cropping
patterns  and two major types of agroforestry
systems (horticubture based and fodder based) has
been complered. Physical and chemical analyses of
sotl and water have been carried our.

2. Survey of exsting erop lepumes and tree legumes
for M -fiation and nitrogen acoretion sfudies has
been dome, Tdenrificarion of raised bund species
Erowing in the watershed has also been carred our.

2.1.3. Appropriate  Technologies for Soil
Conserving Farming Systems
Baviprannd
Inaceessibilicy  and  marginality . the
mountains have promoted agriculral  practices
which are aimed ar achieving tood security at a local
scale. While there are several posinve aspects of
trachitional agriculure, such as high level of crop
diversity, utilization of locally available orgamic
resorces for sustained yields, cooperation and
social infegration, there are some negative aspects
alsg, e, increased devels of soil  erosion,
tydrological imbalance and forest degradanion. This
regional  programme involving  coordination  of
eight countrics by TCIMOD secks to evolve, test
amd demaonstrate the envirenmentally sound upland
systerms considering  the  local
envirammental and socio-econamue condinons.

agricuboural

Clbfectives

1. To develop protorype, cost cffective sloping
agriculmural land technology (SALT) moedels in
differene agroeeological zones and farming systems,
which wall enhance the productivity of agrcultural
land while conserving soil and its feerility.

2. To spread awareness abour SALT through
tranimg, workshops, exchange of experiences and
nerworking of natfional institutionsfagencies in
implementing the SALT programme; and o




10 A

introduce several other appropriate techsdogies
such as polythene film  technology  and  urea
minlasses block technalogy wirh the SALT system .

Resnles and Achievrements

1. Two sites, one in village Changki, District
Mokokchung, Nagaland, an arca where shifting
agriculee is the predominant agriculrural system,
and the ather in Kumaon where upland rerraced
faeming by settled  farmers  dominates the
agricultural land use, were selected for the puspose
af the praject.

2. Bocio-economic analyss of the target arcas was
undertaken to wdentify  potential
ImMprovEEnt N Conscevaton

traditional agriculrure. Work plan was Analized

involving discussion with local faemers and the

cptions o

village institumions.

3 Land rreaoment using interventions  hke
imtroduction of mitrogen fixing species as
hedgerows, fast growing fuelwood and fodder
species, will be complered before the onsce of rainy
season in the following vear.

3.1.4. Integrated Watershed Management : Case
studies in Garliwal Himalaya

This is an ongoing project. Flease see Annuwal
Report 1993-94 for background and abjectives.

Resuilts and Achicrenmenis

L. Dirtnking water sources of the catchment consise
af 21 public taps, @ naulas and 16 springs. Our of
these only 3 functional taps, 3 springs and all maukas
arc utilized; the depensence upon these varies with
season and from vne houscheld claster to another,
During summer, household water consumprion is
drastically reduced o abour ene-thied of the nornal
CONSUMIPHe.

2. Rocks of the carchment are in the NW-SE
direction. They consist of dark green to grey thinly

cificiency of

bedded phyllite, alternating with hard grey phyllite
guarteite and thin bands of white to dull pale
coloured quarrzite, The chickness of quarteize bands
varies from 50-75 m. Ar places, thin bands (1 © 2
fr.) of dark grey slaces are observed in the phyvllitic
quarkeie.

3, Instribution of carchment land into different
slopes {14.3% land = 60°F, 19.1% berween 0607,
3. 1% berween 40-50¢, 12% between 30-40F, 17.6%
berween 20-300, 14.1% berween 10-200 and the
remaining 19.8% land < 107 slope) indicares that
about 51% land in the catchment s safe for terrace
cultivation  with regard to s0il conservation;
currently only 14% land is being cultivared.

4. Covering an area of 286 ha, Srikot Gad
carchment (Big 1) has three villages with a
population of 501 belonging to 103 families. People
chwry 3 Toral of 57.3 ha land, 1046 ammal wmits, 1346
hens, 1376 individuals of fodderfirewood trees,
363 fruir rrees and 291 oak and pine recs,

| “':1 —
& Y |
i
IE-I“:}‘._{F-«._
e
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Fig. 1. Location & Catchment area of Silt & Run
off Post Srikot Gad

5. A comparative aceeunt of landuse of Dugar Gad
aril Sriket Gad carchments indicates  similarities
with regard to caltivated land, bur laege differences
aceur for other landuses (Table 13 Significant
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differences in rainfall, rane-oll amnd sedimene oubpLt
wiere noticed for the pao carchmcnns. The greater

arer retention sid low sediment ourpur in Srikot
Gad may be attributed 1o less degraded land and
higher area under forested land.

Table 1. Landuse (expressed as percentage to the
total  geographical arca), annual rainfall, run-off
and sediment output from two represcatarive
catchments of Garhwal Himalaya.

Paranicten Dingar Gadd Srakot Gad
(B Ty (T8 ha)

Larslize
Chilrivsred bind ATl JHCHY
Drepgraded bind 52 1200
Fovesred barel @A S
Hydinbpy
Baindall o e 18237080 2EACKLON
Kool 10t ha ) AEGE. ) HERRC

| 354k | 3.4,
Sedimenronrpur K| 1075230 17 Ny

G. Warkin the Dugar Gad cacchmenr, 1.5 ha
wasteland has been given by the inhabitants o
establish a Land and Water Resource Management
[LWEREM) demonsrration; the site has been fenced
and 4 looasooar rank buile, Warer for this tank is
dlerivedd frenm a near-extinct spring cxisting wichin
the site. A nursery bas alsa been d:w:-lopcd ar the
shEe.

£ Vegetanve fwasurcs to pevive @ near-cxtinct
spring wathin the LWRM  demonstration  site
inchude planting of Al ropalends, Prisis cenrides
and Cheervnr fevcatrachopilrora and peohibition of
grazing in the wpper catchment area of the sprang,
Duaily monitoring has indicared 4017 1/d average
discharge during winter (ranging from 2644 1/d in
Tarmary ro 6865 1 in Movember).

B, With regard o resource-use partern, villages of
Dhugar Gad carchment vary significantly, A total of
43.6 1 foodgrain produced in the cropfields meets
anlby one-third demand of the people, the cemaining
is mwet through marker purchase. Annually 243 ¢

|IIJC|“"‘KIL1._ 293000 livge krrl:lu'nl:; H'il, T 1.||.||'|H cake
and 44100 keal elecericiny (66% households are
eleerrified) is used. Livestack diectary dernand is mer
ehreough 227 1 harideur ground fouder and 87.2 1
crop pesidue (available within the carchment), 121
fodder purchased from ourside and 2 substantial
part through grazing in the carchmenr.

315 Irrgation  Systems  Managemenr,
Hydrology and  Bural Water Supply  and
Sanitation

This is an ongoing project. Please see Annwal
Reparr 199394 for backgrownd of the project. The
seope of this pragect bas been extended to cover the
Central Himalaya,

CHyectives

L. Evaluarion of existing ierigation and cural warer
xui:lp]'!." ECETO IR ot Cenrral Himalaya for p{rsjilw'lu,
enhancement in their efficiency.

2. Smdy of drinking warer supply lewls in
rpresentanve  wvillages  of the area  including
hydrologieal aspects of the existing warer sources.

3 Developiment of location specific models for
demonseration of low  eost water  harvesting,
irriganien scheduling including the consumprive e
estimanion for tradionally grows erops,

Hosmiies and Aelicvements

L In five development blocks of Tauri Garhwal, the
Tragation Departient bas emploved five mvpes of
Arrigation, covering & toral of 4731 ha colturable
command avea {COA)N,

2. Based an the data colleered for Almora whsil it
was observed thar CUA was 3229 ha o five Blocks,
& total of 1836 ha land i irrigated through canal
irrigation. {her types of irogaton sysiems in use
ave: rank (239 ha), liffpump (120 ha) and
sprinklers (14 ha),




3, Our of these five blocks, Lamgarha block is
having the highese irdgated land {3006% of raeal
CCA). The lowest irrigated land 15 in Hawalbagh
block which s only %.3% of CCA.

3.1.6. Development of Agroforestry Model in
Garhwal Himalaya

This is an engoing project, please see previous
Annual Reports for details.

HReselts anad Aclmevenents

1. The suevival pereentage for all species after 42
miemths in the agrofoeesrey site cemained same as it
was after six months of plantanon. However, in
restoration site, majorine of species have mare than
52% suraval. The maximum survival was eeeorded
Foor species ke Proeess corasoides, Sepindies sk,
and albengi oo,

2. Thie average growth of main ads and diamerer a1
collae beight in agroforestry site afrer 42 months of
plantation was highest for Al repadenss, followed
Iy Feenus pfonerata, and Dalberpin sioen and least for
Pyras pastia and Fiows snrialaea, However, an the
restoration site species such as Al sepelensts and
Alfrzia stipulata showed bese performance.

3. Lueally available mulch marenials were applied in
the restoration silc b assess its direct nipact on
scedling survival,  establishment  and  growth
performence  affer 18 months of  plantation.
Majonty of seedlings showed betrer survival and
growth when rreared with partially decompsed
mulch of Eupatorimn spp., Colebrovkin spp. and
Artamisga spp. Litterfall and decomposinon studies
bave alsor been initiated recently on the agroforestey
and restoration sites,

. Tollowing 42 months of mransplantation in the
agroforestey sire, a potal of six species have bren
assessed for biomass. The average biontass on dey
weight basis was maximuom for Al mepalends
(17.23 kg) followed by Fiows glanerats (1185 kg,

Dalbergia sivson (11.73 leg), Celts auemrenlis (9,93 kg),
Sapingns sebiferson (6,30 ka), and Becliseris s
(624 kg,

o, Cardamom was introduced in the restoration sire
i open condition  (withour  shade)  and  in
combination with Alws trees, Cardamom being
raised uncler A e s performing berter,

3.1.'?. B;‘lﬁﬁﬂ;tu
Badrimarh Dl

restoration programime at

Backgronnd

Badrinath Dham s situared in the gorge of
MNar and MNarayan hills ar an elevation of 3,133 m
above mean sea level and renaing clased berween
middle of November ro iddle of Mav, In recent
PAsT,  some poeernment  organsanons  have
atrempred tree plantanons acaund the shnine and in
adiscent aveas. However, theee has been [imle
success. One of the reasons for this failure may be
icorreet selection of species and age of the
seedlingsfsaplings:  Probably the species  planted
carlicr eid st tolerate the harsh climarne eondinons
during winter months. Therefore, proper sclection
o treefshruby species would seern cssential before
initating any afforestation drive in and around the
shane of Badsinarth Drham.

CHectives
Lo Te inwelve pilgrims and local public in
envirenmental censervaton  axd  promotion  of

general envaronmiental awareness.

2. Prevennon of soif erosion and stabilizanion of soil
around Badrivan.

3. Bevival of Badravan.
Resnles and Ackiereneents

1. seedlings of 20 trees and 27 shrubs of less than 2
vears amd more than 2-3 years were collected from
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their panueal enviconment and planted for testng in
and around the sheine of Badenach Dham. The
Iearamsical mames, local names in [H.I."t‘ﬂl’h.h‘ﬁﬁ._ af
trees/shrubs vsed for esting 1 Badrinach Dham are
grven below

Trees: Cuerons  segecarpifidin (Khasa), 0
floribunda (Telony), Poprles alista (Svan), fuglens
requr (Akhrot), Al nepalenss (Utis), Beendn wtilis
(Bhop-patear), B alwoddes (Saur), P cormta
(Tameun), . facguemantee (Kursang), Acsenlus adeca
(Pangar), Acer caesisen [ Kanchula), A, somnssariom
(Rath-Karwhula), Rivededendran arboreans [ Burans),
. bavkatune (Serva), Twees dacpate (Thuner), A e
Jronvane (Raga), Peens eveelor (Kal), Proes sarronda
{Kathela), Frovinwe  sonthooleder [Rogeha),

Junapevas macrapeda {Palmar),

Shrubs:  fumiperns compinenss (Thara), [ feewdo-
sl Bataru), Hippapbae salifadia (Chuk), Selix
wailichiana . (Bhaies), % elomers (Bhotiana), &
tindleyana, Coomeaster diteefe (Kauntiah, ©
actuimane | Chan-rains), C seergplvila (Gheni), ©,
leatleyt (Ddbwins), Berberds amaticn (Kingora), 8
gueschbeavia, B bwmaonenns, B, arstara, B, affins,
abes gressederra (Lipehn), B arfenale (Darbag), K.
Jttagiale (Darbia), & rafesn (Kimkolia), Vil
catgrpfidime  (Ghenu), Vo fortens (Telanu), 17
stellnlatron (Maleo), R vivgata (Chedula), 1
Frograta (Kom),  Rivdodesdrn anthapogon, K.
raniperesasnen (Chimula), R, fepoden,

2 It is interesting o note thar seedlings ol most of
tree species (= 2 vears) did not survive the harsh
chmatic condinons and died atrer 3 104 months of
planting,  Hewsever, seedlings of more than 2-3
years of age showed better survival, It should be
mentionsd that during winger, the acrial postions of
seedlings of most of the species either died or got
broken wnder the snow.  Based on preliminary
imvestigation and trials, following plane species have
been identified. for plantation in oamd  around
Badrinath Dhan.

Tree species: (1) Broadleaved : Brewle wrales {Bhoj-
patrar), Owerens swecarpifolia (Kharsu), Prosus

gormsebr (Jamun),  Aeer acwmsnasen (Rath-
kanchula), Rbedademdren borbaten (Seroead, (2
Marrowleaved: P eoelin (Kail), T bacoane
{Thurer), Preer wommds (Kathela Roga), Abver
prinsatvew (Raga), Jerdperus macrapoda. [ Palmar), (3)
Shrub species | Ctomeaster acionimata (Cham-
ruins}, Mippapiere salfcifole (Chak ), Safie wallichinme
(Bhains), & elegens (Bhotana), FPibnensm fitong
{Telanu).

A It s seeongly felr thar i well acclimatized and
hardened seedlings of more than 2-3 years of age of
above-mentioned trees and shrubs are planted in
Badninath valley, and prarecred fram grazing, heavy
rain, wind and snow the chances of suraval of these
plants will be considerably enhanced.

4. The soil samples [0-30 cm in depth) were alsn
collecred from Badanath valley aml analysed. In
general, soil from the valley is coarser in Texmare,
acidic i AL, uj:‘:dilnn m cation mm]frarinn,
rich in wrganic carbon and poor in water holding
capacity, Therefore, soil stabilisation would be
essenminl - before  initiating the  afforestanion
programme.,

3 A central nursery of broadleaved) narcowleavod
tree specics is proposed) being  developed  ar
Hanumancharti, near Badrnath Dham, at an
elevation of 2500 m amsl.

3.2, SUSTAINABL DEVELOPMENT OF
RURAL ECOSYSTEM

3.2.1. Thum and Sustainable Development of
Village Cluster in Magaland

This 15 an ongeang prajeer, pleise see previous
Annual Reports for details.

Resiits and Aclnevernenis
As reported in the previcus Annual Report,

the main actvitics of the project have been
complered, bur the deiponstraton aspects remain o
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be carried our, This roquires active partcipation and
cooperation from the Magalwd Condbi Ashiram
(MGA), The process has been delaved duc 1o the
present distuarbed situanon in Nagﬁ]muil pamieularly
Mokokchung  disteicr. It 18 hoped char  the
demwnstrations can be carricd out i the near
furure.

1. An assessment of the previeus plantations done
cartier was carried out in February, 1995, Dunng
the project, Al saplings were introduced in fhum
ficlds o enbhance sonl ﬁ.'rl'i.l.il.'].', check woil crosion and
water fosses and to provide @ troe cover once the
fickds were abandoned. The Alsws saplings, planted
three years back are now approssmarely 2-2.5 m
high and provide an smpressive ree cover in the
fallows.  Pure Afmws grooves planted ar  the
bq’gjnrring ol the Trﬂjcﬂf are lr:ul}' fowr Enn]l..uding
and wall be coppived by NGA Subsequently,
monitoring, of coppice  catwes,  branching  and
regrowth rates wall be carricd out.

2, Cardamom slips were planted two years back n
the open, without any wee cover, 1n addidon m
those under Afsus. These slips have cstablished well
an the MNGA plors and bear evidence of fruining (as
abserved i February, 1995 However, on
inspecnion, it is evident that weeding is required for
the healthy growth and Fruiring of the plants.

3 Onothe request of villagees to ease collecnon of
=aplings, a nursery was established in the wllage
land. The numery conrains saplings of Al and
truir trees.

4. In the reporting year, 3 record 13000 plus
saplings of various plants have been distributed with
the bulk consisting of Al saplings, which the
yillagers are planting an their thum plots and home
pardens {Table 2},

Table 2: Wumber of saplings of difterent species
distributed  from  the Units  oursery o
Chuchuyimlang, Mokokchung, 1994,

Pyaprtips m!:.in'r.lu'éc | M =i
R TR R |_.‘-Iru:||_l|:. 5 W |
Az fdlek | Mokok) Hil
_Jm.‘aa.w_.wm{r.‘uﬂ JKismen) a7
Mefvwap i Asla) HaLl
Mt ap | Adx | 551
Gimelior v | Satkonng | B
Byerrvra ap [ Mungfaledhs) Sk
il s | s | 53T
LR G Fla2
Teital saplrng e diserilwined [3523

3.2.2. Integrated Development of a Village
Cluster in Nagaland, through Participarory
Approach, invelving Villagers and Traditional
Village-level Institutions

Bavkgrosend

The confidence of the pepulice o the
comventional developrent mechanisms has eroded
over the vears, miven the slow rare of development
int these arcax, and in some instances, the stagnation
in any activity conpected 1o the wellaee of the
people, In such o scemario, the extension of
upl_\um_trutiu to the ]_u.-np'lv: rex decide, parnicapare T
and execute an exercise which derermines the cane
and type of development desired by them wall be
welcomed and may form a model 1o be followed as
an example in the region, if sucessfully execured.

A village cluster has been identified, sinwared
on the novthwest of Mokokchung rown, on the
Changki range. The main village is Changki, with
sin to seveny satellite villages onder in Preliminary
discussions with Changkians have resuleed in rhe
villagers volintarily offering rhe use of cheir fallow
Tamuds foor experimental purposes to the Unit,

(This s a partaf the project 3.1.3.)
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Cbjectried

L. To idennfy development priorines of the villaygers
af’ 4 village cluszer chrough PRA nwthads, invelving
vllage level raditional insTinugions.

2, To imitiate a resonrce Base on fallows lands of the
village bor demorsrration and propagation purpases
and also moserve as o genehank of local rsources,

3. To explore possibalities of income generation and
value addition which require ninimum or simple
sctenmfic/technical intervantions.

4. To Iy, CRSUTE T|s|1r||g|'|. these activities, that a
sumtsinahle developraent mede! can be generated,
ensuring lonpterr development with  ological
CONSCIVATION.

Wegales moed Aclievements

The project has bees slow in faking off dur to
rwo reasons, T was felt necessary to have the full
appraval of the Village Coundl and the villagers
pefiore initation of the scoual work.

1. A formal arrangeient has been muade with the
fandowners through the Village Couneil for 3 acres
af land o be made available to the Institure for the
project perios] for establishment of 1 Reseurce Base.
The larter will serve as a Repository of inparcant
plant specics of the area, por only of conservation
value, bur also these that have porential economic
Lse.

2. The factors peveeived as responsible for lack or
deacetlerarion of development of the arca, as well as
the inputs required o remove these bottlenvcks
have been cutlined by the villigers. The battlenecks
centre around the fallowing:

(). Wazer management sl infeastructural support
for agrochased peoduct development and  the
subsequent linkages for marketing, (iin Lack of
expertise {or access to technical support) and

knewlesde lor wintey cropping, (). Lack of
regular power supply for frogation, post-harvest
acrivities, (i) Imadequate  fachties for
transportation of products, (v). Tradequate or total
lack of facilities for storage of perishable agro-
products, (vi). Improper infeoduction of agro)
hordculmural  vaneties - HYV  paddy, cofles -
resulting an Josses 1o the villagers, (vit), Linking
plantarion area to subsidies for aleernare crops to
jhum, (vl Inadequare facilities and improper
msnagement  of  proccssing  units et up 1o
encourage weaning of fhumivas frons jhum, (x).
Lack of praper technical backups for fisherics and
other ammal hisbandey activities, (x). Lack of
market  linkages,
resulting in expleitation of Geners by middlemen
and consequent inudegquare returns to farmers, (¥}
Lack of access to rechnical knowhow tor setting up

infrastructural - support for

of agro- forest based enteeprenearship amd related
Incons ECI]I.‘.rﬂTiI"lE Activibes.

Ar amalysis of the infannation gathered reveal
somw interesting  facrs.  Although  they need
cvaluation, cross checking and gquannfication, it iy
interesting to note that the underlying cause for
Failire of povermment efforts has been the lack of
micra-level planming and insensitivity to leal
‘comnditions amd customs,

3.2.3. An empirical study of development of
tribal communitics from cen-eultural
perspectives: a study in the Central Himalayan
region of Tndia

This 15 an smgoang praject. Please see previous
Annual Report for Background and Objectives,

Reinles u#rd Achievewments

1. Standardization of o darabank  at wilage level, a
schedule ar household level and 2 guestionnaire on
knowledge, atritade amd peeceprion (KA} a
individual persan level for data cellection were
finalised on March 30-31, 1995, The houschald
schedule has around 35 attributes and S0 sub-
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artnbutes while the EAT has 6 attributes and 200
sub-attributes.  Five villages  each  from  four
development blocks have been sampled for intensive
study (Table 3). Collection of secondary dara on
darafiles  was tour
development blocks and twenty sample willages.
Primary daca ecollecrion has been complered for six
sample villages. Analysis has been initiated. Land
resource maps for 1952 and 1994 have: been
prepared for all the ren villages of the Jaunsaries.
The same. have been complered for ren villages of
the Bhotas for 1962-63 only. Importane
phiysiographic maps on drainage, contowr, landuse,

varens completed  for

slope, road, sertement ete. have been completed for
all the Four Blocks.

2. The population grewth rare in Dharchula (-
16.03) and Muonsiary {-2.69) from 1961 o 1991
regstered negative reencds, winle thar in Chakracs
{39.15) and Eals (54.73) were substantially high.
More than 7O.0% of the main workers among the
Jaunsaries are emgzaged in agriculture compared 10
45 o 50 per eenr in Bhona commumty. A
suhstantial  percentage of workers among  the
Bhotas (37% in Dharchula and 28% in Munsiary)
are engaged in manufactunng,

Table 3 : Significant geo-demagraphic features of the sampled villages.

Villngr Arax Ad- Prmawce Total Ko Febeduled Tl Fonale
ool o v [ i pribe - freracy  lonegy
ity i e | irom ) algrion %) e
Devclopimens Block Clakears
Pharar 188.08 22000 0.5 EEL] B3t £330 BT L4
Marmak 20596 2l &0 57 il 5154 78 £
Lz 23310 1501 0.5 355 ] o7l 315 168
Ehatuwa 7058 2200 7.0 205 828 ThBG 154 4.
Chamapata 15477 L0 20 562 &85 aibs L2 110
Development Rlock Ealsi
Thara 20,73 Leesl 05 563 ¥ 85.17 311 e
Mamvaea SL.H0 L4 Bil 158 il 7a.10 154 hord
Do 3372 1520 Lzn 335 B4l THE.A0 b7 1:3
Chapem S84 LN Do 156 1108 - 127 149
. Sakranl H e | LX) EX ] 174 851 75, 1 137
Dreselopment Block Dibarchil
Serpa 2062 F58 ol kvl s 923.71 g 255
Hanmi 278.67 B4y 360 153 114+ F508 201 185
Kuno IROLET A7 410k (B L] les o0 .5 12.4
Sirkla 297,32 Zi4H A0 3y 1Enih 4213 305 25
Charchiam el §15 (1R] T 100 4245 +0.5 Al
Dievebopmern Blodk Mursiary
Milam 14045 3336 610 a0 agy 0,01 44100 71
Irarime L B0 2335 17.0 54 T TFIL A54 ]
Trarkor qu.19 1137 i E L] 1323 604 a5 4.7
Tomik TAR SR 24M0 23.0 473 L 7149 2.5 1.7
Bhaimskot 15154 10 L&k 180G 215 20,10 2.2 2.3
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3. Landuse changes in willage Chapnu showed
marginal increase inoarea vkt agriculture (0,21
ha) over a pertod of 40 years (Table 41,

Table 4 : Changes in landuse pattern in village

Chapnu.
fafoe I952 lare i
Plagy Area (FHa)  Platr Area (Fla) Pimr  Arvea
()

Agriculnzs 3481 FLIRH A%3 ) 440 20.aZ
Barmmihnd 42 .59 31 559 43 515

SErean i nal 3 02 3 oA
Seremens I 0oz L DAz ¥ 035
Bead 5 053 L 053 5 0ER

Texil 431 I 443 274 48R 2704

Tomal area of village and holdings inereased
from 27,26 ha and 432, respectively to 58,74 ha and
G4}, respecnvely, indicating the wend of increase in
setteled area as well as fragmentation of heldings.
Observarions ar village Sirkha, inhabited by the
Bhotias  suggest  that Tguor  has  substantally
contribured to the cconomic self-sufficiency aof
women with sanerions of the SOCETy.

324, BResource Management Stratepies  in
Himachal Pradesh and Uttar Pradesh Hills

Bavkronerd

This progect, a bidateral cooperaton of the
Insuture and Morwegian Cenrre for Internarional
Agriculural  Development, and  sponsored by
Morwegian Agemy for Developient Cooperation,
was imitared in 199293 for impartng advanced
traimng to some of the Insore’s staff at Noraay,
for advancing scientific knowledge on watershed
processes and, for developing. and demonstrating
the unlizarion of local resources for sustainable rueal
development based on participatory approaches.

COfgeeties

1. To quantiby seal loss, run-eff and productvite in
rhe selected warepsheds.

2. To survey and review land use |‘:-r:|,|;;L'i-'.'|.'.'s i The
prevalhing  socio-cconomic
condivions for groups and individuals incleding

mogon in views of
wssues for entitement, equity and gender,

3. To wuork out tree-crop-animal inferactons in
different ugmﬁn—csn-lr' systems, necd of The '|_1|:|:||‘:'||:
and eoofogcal and economic parennal,

4. To evaluare the conceps of cover appeoach in the
agroforestry systemn for laind maragement and ity
effeet on the reduction of sol crosion and run-off-

5. To dennfy Jand management options capable of
raising the owverall productamny of e land and
coomamic condition of the farmers.

. To cvaluare the impact of small dams on
production systems.

7. To models  of
aprafarestry systems through fcmer’s participation,

develop  and  demonstran:

4 Toexplore the possibilines of development policy
rearientation for ecologicatly sound developmenr of
rural aveas in che hills,

Resnlts and Achievenreris

L. Hoil and warer resource parameters inchuding soil
lnss, hydrological processes and nummient pools are
being analysed under different land use practices in
the selected warersheds.

& |~|.'Ii|ll't’}l‘|:|'l.'fl'.‘1 T|:,|::|'|:1|::||1’|g}' rjt'.‘t'.ll;:pn'u.'.nr and
demonstration actvity was completed in Pranmar
watershed [District Chamaoli, Uttar Pradesh). This
technology introduced wath people’s partiopation
hecame so miuch arteactive B the villagers that many

wvillages have come forward for  volunracy
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conmbution m the best of their capacity for
clectrification  of cheir  villages, End uses of
electeicity with ultimate benefits in terms of forest
copservation |, rural income and social eshesion
wiere planned for the following vear.

3. Land use dynamics in Pranman warershed was
stuslicd using remoe sensing dara and Geographical
Information System (Fig 2).

4. Land suirabiliry lassification and mapping based
on  farmer's knowledge and percephons  was
compared with the conventional science based
system. The objective is 10 blend local knowledgs
and conventional science so thar land use plans
become practical and acceptable to the local
farmers.

Franmotl Nalerghed

i

Compiad [rom [5 I inag® PR 1005
rilh Groied Tl Checking

| [krse [nk [
¥ = e [k [* =m-ge
el - e e ("SR
B g pulans = [ Fise " =g
- e B e e [+ =g
W P bk 2 Cullisabsd e st s
e miaw] fered forom oove ) 0 Moy Larelélds
= lnb-rhaddesder |7 "7 MR ™ R sl and clannd depdls

Fig. 2. Land cover & vegetation types in
Pranmati watershed.

5. Feasilality of groundnue cultivation in the area
was rested. Initial findings supgest ir 4 promising
crop from the point of crop diversificarion  and
improvement in soil fermility.

6. Impacts of herticultural growth in Chhakinal
watershed (Distner Kullu, Himachal Pradesh) in
rerms of dependence on forests, crop diversity, soif
fertility and monerary benefits were studied.

7. One of the staff, Mr Ranjan Joshi has complered
acdvanced studies on maniral reseurce management
ar Morwegian Agricultural Universicy.
425, Institutional  Steengthening  for
Sustainable Mountain Farming System

Background

Thaough agriculture is argued ro be 1 major
facror relared ro enviconmental degradaten in the
Himalaya, it remains the major sulsistence and
ceoncmic activiey all through the Flimalaya. This
programme aims for a holisne consideration of
variability in agriculrural problems and prospects in
a broader farming system perspective, involving
participation of cight counmries partdy or fully
covered in the Himalavan region. This Instirute is
the nodal ageney for programme activitics in India.

Clbjecrives

L. To underrake research and developiment activities
dircerly relevant o the problems and jssaes of
mountain farming in a regional perspective

2. To promote exchange of knowledge, and
improvement therein, between different eountries
for environmentally sound development in the
Himalaya

3. To crhance expertise institurions through
reaininpfwerkshops! reorientation capsule courses

using pre-casting knowledge and outpur from
acrivities
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Reenltr and Achievements

l. Present concerns of brodiversity focas on
florisfic/faunal diversity in the wild and i
conservation.  Biodiversity and it socio-cconomic
ard environmmental values in diverse  farming
systems easting n the region have been neglecred.
There is nesd of providing mew focus 1 recosnize
farm bindiversity as a resource for managemenr and
linking it with the conventonal development
syseemn and  decision  making  process,
Comprehensive studies of eastng knowledge on
bigdiversity managemenr confined 1o farming
seetor inthree rural areas (Himachal Pradesh, Urrae
Pradesh and Meghalaya) have been initiated. These
case shudies would constituze the base marerial for
discussion in a regional workshop of experienced
persons who could contribuze to the preparation of
amanual for teaming of a wide range of rarget class,
This workshop to be beld ar ¥.5, Parmar University
of Forestry and  Agriculture, Solan, Himachal
Pradesh is planned for the following year.

Z. Eeoeoning schemes considering the nananal as
well a3 regional needs for sastainable mawntain
agrniculture are being developed, Two case studies,
one considering a Development Block as a sparial
umt apd the ‘agher considenng a watershed as a
spatial wimf, have been initiated to develop the (IS
based resource appraisal and mamagement decision
roaking, These studies would be wsed as 2 rraining
matenal for professional and technical level courses
o b organised in following vears in collaboration
with MENRIS staff of the ICIMOD,

3. Based on the experiences of land rehabilitanion
through  Institue’s  owm  projects,  technology
development and demonstration for contral of
Lantana by designing altermative productve land
uscs for Lantana infesred slopelands inoa site in
Himachal Pradesh has been planned in Chevoo
panchayat in Rair developmenr block of Kangra
diserier of Himachal Pradesh. A NGO v
Dhauladhar Public Education Sociery has come
forward ro participate 1n this project.

3.2.0. BRehabilitation of degraded land in

mountain ecosystems: Indian Central Himalaya

Bachyproneend

Land 15 a fimme resource and has mulnple
uniliey  walues, Imtegrated resource  survey by
assessing the diverse uriliny walues of land st be
attempted 5o that indisciminare land wse and
associated  environmental
problems ceeated in the past are no more replicated.
The Van-Panchayar of the Arah wilage (Districe
Almnora) came forward with a proposal fer financial
anel technica assistapce for rehabilitanon of village
degraded land. Keeping in view, the interest shown
by the villagers, this programme was iniriated in
March, 1993,

and  socio-cconomic

Oigectives

L. Improvement of productivity of depraded lamd in
Indian Ceneral Hinwalava by application  of
technology package (SWEET) developed by the
Insrimure.

2. Studies on sotdo-economic aspects with special
reference to dependency of villagers on the forest
and agricultural land,

3. Increduction of low cost water harvesting
technolbegy in the area.

4. Fromotion of enviconmental dwareness among
the villagers thraugh their direct involvensens in the
[roject activitics.

Restales sond Avhievenmenty

1. Mechanical rrearments such as Jevelling of
rerraces, plugging of gullies and making of check

dams were undeeraken ar ertical places in the targer
ared

2 A nutery of tree and grass species was
deseloped. About 15,000 saplings were rased.

3. In order to-ameliorare the Water stress, a crifical
factor contnbuting to land degradarion, warer from
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rwo adjacent perennial sources was diverred and
stored in polvthene lined undergreund (low cost
water arvesting techoology) racks.

4. Owver 7,000 saplings of 12 species were planed
inglucing 2 grass species [winter grasses); these
were done for dilunng fuel wood, fodder and
orgame manure coses. Weed compesting is being
tried o cupplement tradinional manure.

&, To improve the fertihny status of the soif, gram
(Cher), a niteogen fixing crop was introduced,
Large cardamom and maggar bamboo were also
reied rex ensure bong term benefits 1o the villagers.

6. Biological crearments were idenmified on the basis
af ecafogical and sodo-economic analysis of the
village. Impaer of ntrachuced interventions ape
being monitored in terms of improvement in
vegetal cover, agriculural producrion, soil feralioe
aned sociceecaromic benefics.

7o Environmcntal  Awareness Programme:
Driscussions with the villagess and people from
adjacent areas, have been regularly  practiced.
Mursery  developnwent,  peneral  enviconmenal
issues, protecton and multipheanon of the naneeal
tesotrees, health and  sanitamon, ere. are rthe
subjects  of  formal  and  informal

discussions dunng the course of the Froject

SO

execution. Traning camps for the Indian Army
personnel, Ex-Army personnel, XG0s, villagers.and
women have already been orgamzed ac Arah and
Balgari by the Insticote. Pormulaion of 2 eoe
operative of the villagers o take over the
veaponsabalinies  of the projeer site, after it
complerion, 1s wnder pracess,

#.2.7. Study of Resource Use in Kullu Valley o
Evalve Sustainable Practices

Backavound
Ehoklan in Kullu valley is a small sancruary

of aboust 16 km® in disteict Kullu ranging from 2400
to 4500 m amsl, All 1S wvillages within The

sancruary and 50 villages in o surroundings have
the right to collect imber, fuelwond, fodder and
leaf firer from the sancruary. It was noted thar
Ehokhan sanctuary 13 nov able to support farge
pu]mlnrinn of these villages, Connmuous depletion
of resources and its improper management have
disrupred envivonmental sub systems like  forest,
agnicilrure and agroforestey in the stady area.

Ofjectives

1. To wnderscand  the  structure and Ranetien of
different ecosystems of the sanctuiry.

2. To improve rthe exisong farm forcsr-rural
ceonomy linkages in sclected villages for promonng
sustainable dr:v:h::pm.,—nr,

Hesmles and Acirevesnents

L Broad leaved species like Owertas leacotrichapbona
amd L1 semeecarpifilin in near vieininy of the villages
were found 1o be excessively lopped fur fodder,
Thammocalomus sp., a temperate bamboo, locally
called mingal, which was once reportedly abundznt
in the sanerusey, was found largely depleted in mosr
places dise o over harvesting for handicraft and
homse hold wses,

2. Maximum number of trecswere harvested From
the Magani forest compartment (82 rrees/vear) of
the sanctuary followed by Khokhan (29 reees/vear)
ad Oriban (11 trecsfvear). Cur of (ol TD
distribured, 60-80% trecs were given from the
Magam forest compartment and rest from Oriban

anad thivd class forest of Khakhan,

3. Commenr agricultural practice found  in amd
around  the sanctaary was rerraced  culnvarion.
Rainy scason crops were studied i Redgh and
Khokhan wilages, comprising of areas within and
ourside the sancruary,

4. Maze was the major cop and differcn
cembinarions of orher crops with maize were albso
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found, In adidition o maizecrop specics lke
sovbean, greemgram, cowpea, sunfiower, sesame,
bemp aleng wirh 13 rvpes of vegerables were also
eecorded: Viegetables are grown as cash evops and
s cropping area s rapaddly inereasing. In 1993, 0.2
% land was under vepetables and in 1994, at
imereased o 1O % representing a1 five fold increase
in terms of arca coverage.

3. Apple, a popular crop ol this regron is now being
introduced in the systenm; cureently 7.5% land ha
been converted tnto apple orchards.

6. Tree species were noted to be regenerating
naturally on margins of ferraces and are matataied
bw farmers for fodder and fuelwood. A toral of 12
tree species were recorded out of which Gresss
aupoatifiiie, commonly known as beol, 5 most
im}mrr.\rl.r (VT 1205)  follewed by Prusws
mrwseniaea | IV 49.5) and Frers pefare (IV1 22.6)
and Clen ferrmgrnen [ IV 18.4), Other spreies were
Py ks, P pasins, Promys perstea, Rolwnia peend-
pee and Celig sugralis,

3.2.8. A Study of the Landholding and land
renure system in an Ao village, having jlum and
scitled apriculiure

Backgronnd

Jhamming or shifing coltivation 35 the
predominant agricultural landise pattern in the
uplands of NE India; this s alse true of the
Mokokchung districr of Magaland.  JThumming
carvied out under the raditonal ndbelding and
land tenure system, and all atremipts to introduce
scttled  agnculbare  have not been  successful
promanly because  the modificanons imphed  a
change i rhe tradinomal landholding andfor Tamd
terure system. Although landhelding and land
renure sispems vary with cach tribe, and may ocour
even within a distance of 20 kms, the key m a
gradual transition o settled agriculmure. has to be
fonnd warhin the emsting land renure mechanisims,

ifiris o succeed. An instance where fhumming annd
sertfed  agriculture exist within the tradivional
systen 1 an opposniniy, theeetore, o unravel this
key: such a cocxisrence is practiced in Mokokehung
district, particularly in Tuli, Teutsung, Changki and
Tapu valley. A snudy of the agecultural landuse
Prﬂtlisrd in those arcas 1% 1.'}-:}11.'.!.:'[:\'.! e }'il:bd wiluable
informanton.  The fndings of this stody may
provade the basis on which an alreepanve o
jhurnming may be sugpesred.

CHjectives

1. To stedy the incidence of cocdstence of
jhumemning and serthed agriculture in Mokakehung
district.

2. To document the landuse parrern, landholdings
anwd Lnd tenure systern in these areas,

3. T sty the feasibilicy of developing a model for
ather areas in NE India.

Remlisand Achievesarts

. Secomdary data, the only emsting published
document on Ao land laws, has been collecred.

2. Details of land heoldingland  cwnership
categorics, ranging from village level o individual
holdings, have been documented. Tenure oghts as
well a5 laws goverming tenureship have also been
documented.

& Quantificarion of these caregories ar the village
level will be carned out. Quantitanive surveys will be
started in 1995-96, Information on the tradinonal
institunions which govern land-  holdings  and
teniirestip has been documented; detatls about the
acraal madum of eperation, tax collections iF any,
levies or fines imposed and modalines regarding
decisions thersol amd the role of the state revenue
and related departments have ro be explored. These
will be ymtiated and executed in 1995-96.
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3.3. CONSERVATION
DIVERSITY

OF BIOLOGICAL

3.3.1. Studies on Biodiversity, Fragmentation
and Conservation of FEcologically  Sensitive
Habitats of the Himalaya

Backyrond

In view of the increasing population in the
Himalaya many habitats are being  constanty
converted into simpler svstems for providing more
harvestable goods to the people. As o result the
scenario of habitat  heterogeniety and  spocics
diversity s changing. The identification and
charactensation of the habitats of the Himalaya,
espeeially those supporfing sensiive baota s of
paramount  importance for  idenbfying  the
disruptions and magninude of pressures leading 1o
extirpation of important species. The consequences
of habimar fragmentation are mulople. Therefore,
the whole process has 4 negative effest on the
rates and dispersal
capacity. Index of clangs i a system can effectively
be monitored and corrective conservation measires

i i
PCI]JL!IB!’I‘.‘!.I'.I HEE, LXTNCOOn

areas of  Kurmaun { Askor Waldlife Sancruary;
AWLS) and Himachal Pradesh (Kanawar Wildlife
Sanctuary; KWLS).

Clbecttves

L. Identificarion, classification and mapping of
impeertant habitats,

2. Tdemtifying degree of biote and anthropogenic
}1[!,'.'&'![[1‘(:5 I’,";'I'I.L'ill"lg Fl'ﬂgl'fld‘.'l'l'l'.'l_l'i.ﬂﬂ.

3. Idennfying habitats which supporr impaortant
taxa.

4, Marrowing the pulf bevween - and ex-m
1.1.¢W=I::I|:\'i|'|§
enhanced economic unlzation of @-mh resources
101 £X-51198 SATUATIONS.

conservaton by techiniques  for

ety and Aclievenmients
Askot Waldlife Sanctaary in Bz, UL,

1. Compasitional diversity in forese wvegetation

adopred when habitars, instead of single species ar within & representative  area  [Gori  Ganga
taken as study units. The project envisages oo Catchment) was studied (Table 3],
wnitally study the habarar di versty n Pn)[pﬂ:\c\d
Table 5 : Analytical features of the forest vegetation in AWLS
Fowest T84 Diensiey S Rdcfamess Dxweraniey Index
{ATtirude)

Te Sl Hi Tr Sh Hk Tr 1] HE
Riverine
{1150 m) X 5&6 Boan E99n 23 15 23 203 2ER 401
Firms roxhurghii
(1225 m) 4149 aln JRON 1814 I+ 10 45 naz 265 Bla
Ceras kucosrichophaora
(L1700 ) 5.3 1100 sl 1904 I 11 63 2.39 259% . 630
uercus lanuginosa
(2123 m) &7.7 BE2 780 164.8 25 m &7 2.0 141 4+.7h
. semccarpifolia
{2950 m) S0 550 18540 4500 R Lty m 141 136 418
Abies pindeow
[310H) m) TR Hiei] 15320 100 LLE] Ltk 36 .68 153 4l
Berulba urdi
(3200 ) 214 470 22a0 QR2 iz (1] 6 11,69 218 355

THA- Tree basal 4rea {m? ha?); Diensiny Tree & Shrubs (ind. ha ') herbs (indi i *3: Diveniey Index- Shanon’s indes (FF= 2 Ny Log, =)

3 T tooe Sk alwuls, Hise herty.
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2. Possible changes in fofest vegenation wers
assessed by imvestigaring demographic (population)
structure of each forest tvpe and indmachnl species
within the forest  through density- diameter
relaionships. The forest vegetaton, in general,
exhibits an expanding population with  higher
percentape (56.8%) of indwaduals i che
recruitment class (seedling and saplings). A sharp
“dedline of individuals in subsequent higher classes 15
indicanve of inadequate establishment.

3. Prepondrence of recruitment class in rivering and
Proes vl (63.8% and 61.3%,
respectively) and distribution trend of individuals in
sulwequent ligher eluses s suggestive of 4 long
termn persistence dnd further cxpansion of such
frarests,

forests

4. The amalysis also reveals chat  Riwasdesdron
arboreson and Ly gvalifafia {both undercanopy
domminants) peoliferare ar the expense of Clverous
lenewtrichoplora and 0, Leangginiona foreses. This s
significant because the former two species are much
less preferred fuel and fodder species than the laer.

5. The trends chearly indheare thar removal of older
populanion is faster than the replacement from
levdeer see Classes,

6. Along a disturbance gradient; three sites | least
disturbed « LD mosderarely disturbed- MDD and
1high|'_l.* disturbed- MY of Cueraes g forest
wiere nwmitored for soil qualite {June-Tuly 19594,
Sml colour varies as:LD- 7.5YR 4/3 brown and
YR 31 very ack gray, MD- T0YR 6/4 light
yellowish o 7.5 YR 3/3 brown. HI)- 2.5 YR &0,
yellow and 7.5 YR 5/4 dark brown. Changes in
other ol properties in different sites s presented
[Table 6). To demve conclusions from sm] data,
mare sarppling 15 proposed in the comming year-
Soil daca wall be correlared wath the growth and
recriatinent of free species as well as ground flasa in
all sares.

Table 6 1 Soil quality in AWLS

& B . g TEN ON TwalP Eleet
Na kil ] ) mps Gl
FIER T

I o 434 649 DAEY  EFEF 00l 3Faa
2 MD 443 430 7 955 LU &
A HD 476 ILl12 0NE2 oee3  088G 176T

LIt Jeaar dismabed, M- Modeandy disnstead, TID- highy
thsmirbed

Fanawar Wildlie Sanctiary i H

L Major habicats of dominant woody raxa have
beenidentified,

2. The elevarion zone between 1900-Z100 m
copstitutes the potential habitar for woody plants.
Two cootene xones for woody species composition
aned habirar diversity have been ddentified.

3. Analysis of the woady oo revealed thar 79.27%
have fuelwood value, 58.54 as fodder and 48,78 as
medicine (Fig 3). Analysis of théir Use Pressure
Index (UPL revealed thar (eerons feqcorminfrapfona
and 0. flesbada are top ranking fuel wood T,
wihercas Morig serrarg s imost |1|:1.'.ﬁ:rrr.\|.L foadder and
Jroplaess weria 15 most sought after imber,

4. Amogst the 30 important wild edibles, flowers af
Bbodnderatron grbreos are markered. Our of 31
potential medicinal plants, 16 are commercially
exploited and most of these have threarened sramus.

5. Through  demograhic  and  soco-cconomic
surveys, it i3 assessed that about 19 kg and 37 kg
fuel womd 15 consumed per household per day
churing summer apd winter, respectively.
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Fig. 3. Use pattern for total woody species,
recorded  along an altitudinal  gradient  in
Kanawar Wildlife Sancruary.

6. Among food crops 56 (13 cereals and grains, 9
pulses and lepumes, 18 vegerables, 7 spices and
oilseeds and B fruins are grown in KWLS. Practice
of growing Awarethog, Chenspodimg, Erbirochion
arad speeics of Fagogyran is getting recuced over the
vears, A toral of 19 crop combinarions were
recovded. Finger miller has been analysed as the
mwst energy efficient crap,

7. Mulople cropping system is only mvederately
efficient over monecropping under previling rainfed
condition of KWLS, However, Finger miller-
soybean combination appeared to be most efficient
agronomically,

E. TProrected and disrurbed sizes along 1600-4800
were identified for monitonng hodiversity,

3.3.2. Bioresource Inventory of the Himalaya
Brctgronnd

Adequate  base line data on  bislogical
resourees of any biogeographical region help in the

identification of spedies, popularien, sommunities,
habirars, landscape clements and sotmystems. As
such it 15 :ij'llpl:r:l.rit'l:: ter dﬂ'c]._;.p a enmipute rised dara
base of existing Moresources of the Himalava,
Comprehensive base line dara for the Himalayan
bicresources is not available, Theeefore prepararion
of swentory af [ (Family wise, rave-
endangered, ethnobiological, endemics, key sone
species ] has been initiated, The analvsis of the dan
gl-'ﬂl::r-l:l'{‘d ao far has P[n\-‘{'d wsetial,

Ofrectives

L. Develop 4 computerised data base of alf the
species and their batatars.

2 Idennfy gaps therem,

3, Deaw information aboat varfous arrribages of
specific habiars/species.

4. Make ic v Ll
dissemination,

o amy user for effective

5. Priorinzation of activities related to conservation,
Rasnalts and Aclicvesnests

1. Inventory of 663 wild edible raxa has been
preparcd. Himalavan wild edibles represent nearly
B3% of wml {ca 80Uy reported from India,
Representation of these wild edibles in raxonomae
gromps and life form classes is presented (Table 7)

Table 7: Himalayan Wild Edibles : Diversity of
taxonomic groups and life forms.

Tl
aesp Fawsi- Gone- Specie Lift frsis

H § T Kk Ik o
Angiospeins 117 356 635 370 1e0 J&T
Gyvmneepers & 6 Fd i 3 . 5
Peidopiyres 8 & 12 - . . 12 - .
Fungi 6 & e - . 7
Lichens T 3 B N " 2
ol 40 370 643 270 172 U101 12 7 3

H- berby, S sbaly, T~ eree, Pee peridoplane, Li-Boben, Fo- furgd
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2. Divewsity of varous flovistic clements in
Hirmalayan wild edibles has been worked out. Of
the representative Himalayan taxa (282 spp.), thirty
(10:6%) are endemic to Indian Himlalaya (Fig. 4)
and 8% (31.6%) have range extensions in adjacent
Argas.

3. Spanal disnibubon of wild edibles (spp number)
in different biogrographic provinees and altrudinal
zones is aralvsed.

Fig. 4. Mapearpacr polyandra - a race, near

endemic.

4, Ower 173 (26.1%) wild edibles are being used as
medicine, whereas 34 speeics are porennal wil
vielding taxa. MNurntive value known for 48 waid
edible taxa 13 comparable with the domesticared
food crops,

3.3.3. Establishment and maintenance of a
Functional arboreta in Himalaya

Backroend

In order to develop a germplsm bank of
Himmlayan species and ensure ex-situ conservation,
enrclunent of gn:rmpla.«im in an arboretum at Kasi-
Katarmal (Kumavn Himalaya) and mainrenance of
Rfrododendron species ar Sikkam are continuing. This

project is envisaged to be extended to Himachal
Pradesh. The activicy will not only serve as a gene
bank of different Himalayan life forms bur also
provide opporrunities for facilitating  research,
training and developmental activities. For example,
presently  smdies on  developing  propagation
protocols of locally impertant tree species are in
progress,

Chectives

1. Dewveloping a gene bank of economically
important native Himalayan taxa.

2. Developing propagation provocals for locally
a,crpc:pmh'l: spcu:“i,cs for

conservanon value.

sustenance and  of

3. Large scale multiplication of species and making
the saplings availabée wo bocal people and also for use
in greening of degraded lands,

Results and Achierenrents
a. Avborvetzon (Kou-Katarmal)

L. Infrastructaral facilities such as development and
extension of arborenun aursery for mass scale
propagation of priority taxa was carmed our,

2. Propagules of 50 species with vandd uses were
collected from different parts of Kumaun Himalaya,
These species are being monitored for germination
and growth performance. Monitoring of some of
the species in different (i.e. nursery beds, palythene
bags, ner house and glass house) has been initaced.

3. The arboretum is being enriched from different
Himalayan provinces.

4. Tropagation through cuttings (with different
chemical treatments) in § species was ininared. The
performarsce is being monitored. Planes raised from
curtings  (Lagersroemia  dndica Linn.,  Salie
tetragperng Roxb. and Feeryrbia vividismma Lindl )
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were transplancated in vanous arboretum sices and
campais area | July 1994 with 100% survival in the
carrent season. Cutrings of Gingkeo Filsde Linn,
shovwed 72%) survival.

5. To ennich germplasm theough the development
of erehidasivn and fernarium, 18 species of archids
and 20 species of ferns were introduced.

6. From a total of 1555 individuals of 110 speces
planted an different sites, 1124 (72%) survived. Sire
I, which is the prefeered habirar, showed highest
survival (93%,

7o 1300 seedlings of 10 specics raised in the
arhoretum nursery were used for the development
of site in the campis area and 600 seedlings of 15
ccomomically important ree species were used for
the community land ar Gangolihar,

8. MNutrmienr discharge from  rthe top soil in
arborerumn site and studies on runaff and sECpage
are in progeess. Dunng the reporting period,
analyvsis of onc of the sites was complered (Table 8),

Table 8 : Quality of runoff and seepape water of
arbaretum (plot- C).

A Ne  Pargmceer, Dl

Sugficevimfj  Seepnge

1 Flerwe, LI 0,188 0507
& E‘:H FA400 RS ]
3 Eleet, Cond, (BT, LS /an ALK 5a.0n
. Apmmondcal- I, ppm R ] .1y
5 Himre- N, ppm RER T n4z4
i, TomlP, [&RR RIM. RIL

BEML- Bedow detecrion limits

b Development of  Rivdodendvon  Avkoveton  ar
Pangthar, Sibhim.

Following 20 speeies have been colleered and
planted at the Rhododendron  Arborctum in
Pangthang: K. sessggiesnen, K. falones, R
autiopron, K grandifloson, R avboeam, R
lepedotson, R arbovesm var.  anesamoneis, R

nevesni, K. barbuton, (0 porslione K. compylayorpm,
K thomgontt, R clfemon, I wriflenon, R,
catmabyrrinn, (L wivgaten, B cissehariiin var,
Eandfivdifiorn | R vivainale, B daibsidae, R
il

Freld ehivrvateons

Tieldwork revealed char 4 few species are quite
rave in the wild, eg- R comwelfioefornmm, 1
lepeacarpnen, W limdicps, B nves, R sibkowense and
. vacctsiotdes. The subspeeies and varienes are even
rowere rarely found. A field count made this year for
K. wivenmy ar s habitae (Takchay, Morth Sikkin
veveals 61 mature plants and 23 seedlings in an area
of 13ha

3.3.4. Timberline and Snowline Vegetation of
Kumawen in Central Himafaya: aspects  of
composition, diversity and conservation

Backgrmnd

Ecotones and marginal ccosvstems, such ax,
tmiberiipe and snowiine, are considered candidare
areas for mvestiganions on some of the interrelared
aspeers of eeosystem functioning and biodiversay
conservation. Present study has been initared mo
answer somwe of the basic questions concerning
vegotation diversity, compesition and conservarion

avpects,
Cbjectives

L Tao siudy and collect informaton on spesific
diversity, phenology of important species, and
regeneration and  population  swucture of  tree
SPECEes.

2 To idenify endangered/threatencd {sensitive)
spocics ard micrehabitaes for conservation.

3, To identify ethnobotanieally important species
and their habirar preferences in namural condirions
5o as to determine their extent of specificity,
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Remles and Achievements

1. Identificanon of 465 anglosperms ranging over
6l tamilies and 209 penera in omberhne flora has
Leen done. The spReCies di.'-'l:rxil‘}r' tey all families and
genera has been amalysed and the proportional
contribution of natve taxa caleulated.

2. Diiversaty of flonistic elements in ombeeline flosa
has been analysed {Fig. 5). In terms of proportional
conrrbution of alpine and temperate clemenrs,
former { 38% ) darrinates over the latter (42%:0.

3. Growrh form representanion in timberdioe fora
has been analysed as: trees- £.3%:;, shrubs -16.7%,;
ereer forhs- 45.9%; cusluon and spreading forbs-
17.7%; sedpes, rushes and grasses- 15.9%; annuwal
Fserbs -14 4%,

Himaloyan
S4%
Ind.?;lﬂn.
I Clhars
- Temp BT Arct,

Eurcpean/ As.Bor.
12%.

Fig. 5. Diversity of foristic elements in
timberline flora,

4, All Miswlayan (native] taxa {298 spp.) in
timberline flora have been assessed for their exisoing

phytogeographic srars.

£ Srudies on regeneration and population structure
ar mmberline have been inttiared. Seedling density
ranged  between #0630 and  sapling  densiny
berween 7O individual ha, showing low natural

regeneration, Frequently regpencrabng species are
Betieln weilis (B0.09), Ribedederdron companulatym
(B040%), and Tawe bacemss (S0.0%). Sunaval
peroentage of seedling 13 maximum for R
comparmlarem (56%), followed by B arvlis (53%)
Aver cacsivnn, Fuonys (elbvian, Pranws omida
however,  did The:
demagraphic profile of foresr srands 35 being
prepared by incorporating
anl  daza on

seedlings, NaE survive,
informanan on
regeneration density-diamerner

distribution.

& Information collected under phenological and
cthnoboranical studics 35 Ieang rumpiiu.l apyd
computed for final analysis and interpretanon.

3.3.5. Congervation and Propagation of Rare
and Endangered Species of Wortheast India

Backegrosered

Mortheast
horwever, several species are rare of endangered duc

India 15 nch m biodiversity,
to various reasons, Conservation and propagation
of such spocies beoomes an unavoidable imperative
given the remendous pressures on habitats due to
deforestarion and other human pressures.

Objectives

1. Collection of rare or |:|:'ﬂ.iﬂ,|1a-;'.rr.\(| specivs for
setiing up-of a living genebank.

2. To develop simple propagation techmques for
thelr mass conservation.

3. To sondardise methods and  disseminape
knowhow for mass propagation and conservation
among villugees in areas where they are used and
also for tving up with income generation activites.

Brolre and Achtevenents

1. Abour ten species of rare or endangeresd orchids
have been collected for the genebank. These are
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presently im0 nursery, remporarily established ar
Kohima.

2, Propagation methods were wied for T,
f.-e"x'?J'MJ'rJHFJL‘H.'.' ancd {:iJ].'sr;nH. The
cneeuraging,  especially for Ginseng,  The
propagules have shown sarizfuctory germination
from  ruber cumings and  demonsteare healthy
grovweh.

results  are

3.3.6. Statux survey of the Fish fauna of NE
India including habitat survey of the Wetlands -
Identification of factors responsible for declining
populations

HBackrrmind

Fishi forms an important part of dier of the
peaple of northeast. Being well endowed with
waterbodies, the fish fauna of the regron has a nich
diversity. However, in the past few years the fish
fauna, as peflected by availabiline in the markers
shiow @ disturbing trend. This declining status of the

fish fauna suggests theears, cither in the fonm of

halntar destruction or everfishing and therefore,
merits urgent investigarion and longremm stedics 1o
CRSLTC Proper managcnent and conservation,

{Mifecrives

L Tor carey out o status survey of the fish faune on
the basis of fish landing statistics and the ascerrain
thee starus of various species.

2. To carey out & survey for habitar assessment
including sdentificabon of factors theearemng the
fish fauna.

4. Identify and inventorize fish fauna and caregorize
their present status,

4. Tdennty and categonze the thresss and suggest
measures to overcome these o order to ensure
COnsCTVanion.

Regnlts gnd Achiorciivents

Lo A preliminary survey of the markets at Guwahati
ane Db was carried out to assess the availability
of riverine and ocher varicries.

2. A survey of the habitars weee carfied our in the
north bank of the Bramhaputra for assessing hibirar
status and identifying theears. !

3. Docurnentation and analysis ol e landing
statisties (and details) are undecway in  nsjor
landing sives (Dhubet, Guwahari, Dibrugarh).

4. Colleenion of fish specirnens for inventory and
wlenbfication purposes 15 undeowvay.

3. Qaantitative dara collection on these aspects will
be iniriated tn [O95-40G,

337, Besident Ducks of NE India:
Ouantification of  factors  regulating  the
populations
Backgvapd

Ot of mwenty cight species of ducks reported
feam North East India, approximately 25% - aix m
be precise - are non-migratory or resident, OF these,
the spothill duck Anas porailorlbynaba, is the only
gronaned pesting duek, nesting on pads of grass and
wieeds concealed in herbage on the odge of
warerbodies, while the vesr - Sardddioreds weelamato,
Corriey gentrelatn, Dendvocyrria Bicolar, 10, favanica
and Neitapues covomarndelianns - are mrec-nesters. The
Whitewinged wood duck 15 rare; distribured very
locally and is endemic to W E India, having been
reported from Assam and Arusachal previously,
Rreendy, there are suspicions that its distnbunon is
becoming more confined. Cur of the five resident
tree dwielling ducks outlined above, fwio are already
known o be rare or endsngered. The st of the
rermaining three specics has pot been causing too
much  concern o relevant  ccles, bur our
observanons sugeest otherwise,
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CHyjectoves

1. To dennby Facrors ;rspun:sih[c for the decline in
population and distnbubtion of the tree-dwelhng
resident ducks,

2. To guannfy and resr the hyporthesis penerared,
based on field ohservations, in regard to the factors
respanistble for the present starus of the ducks.

3. To rrace and exrablish the |i|'|}..1£|:.\. casenrial for
the survaval of these specics,

4. To suggest methods! recommendations for the
proatecion and eomservation of these ducks.

Rrosfes wnd Acheevemenss

1. Analvas of the published data on the census of
the ducks has been carried out and 35 presermed
Tables @ & 10,

2, An arrempt has been made, based on hiteratre
ardd field abservations ta lise the '|_1fE|:'|'|$t|'_'|' and
secondary assaciares responsible for prepaning the
nesting wates of the ducks 1o ensure the their
broedang,

3. Chantification of the above will be inmmiated in
selocted study sites from 199506,

Table @ : Population Counts of Resident Ducks
in Assam and the number of sites covered
{Source; Asian Warerfow] Census, 1989-93)

m;irrﬁ\m:d
Yar  Na LWT ET: LaWT  an WHWD
g".\’fr.u
lsge 8 AReH 17 ek NE ML
19940 9 5524 ) 1328 W& Ha
1431 I8 9214 Az e bt ML
1092 28 24714 133 i N5 b
1wz 31 40329 7 i S 18 ML

{Abbroviatiovs wed in tebles- LWT: Leser Whisthing wals T
Céron beal; LaWT: Larger Whistling sl C13 Combr Duck;
W Whimw'mp'cd wood dck. N5 noe !iEh.th ML e
et}

Table B0 1 Percentage incrcases in sites and duck
sightings, based an Table .

P i ol s

Tear el £ lnieniss

LWT ¢ LaWT b Wt WD
1oua - - - - -
e (+H33 (+}23 |#)Da - - -
el (100 (+pab (+3321 (5 - -
[LH] (+1860 (=168 faed (A0
1403 [+37Y (#1847 [+ & [-1¥8- -

3.3.8. Exploration of Lesser Known Crops of
Garhwal Himalaya as fraoed source

This i am ongoang projeer, please see previous
Annual Repors for details,

Results ana Aclievenionts

L. Informanon related o agropomie practocs,
reaclimional tses arud ethnobotany of majoriny of the
mraditional  crops colleered
'1ntq'r|.-i|;wi|:t_l, the Firmmers of different localitics in the

has  been whale

region.

2. Amoang the madinomal erops, the crop by-
products of all the miflets are neh in protien, with
maximum value for  Pasteon seftacenm followed
by Eciinochtiar friomernzaces and  Sevoeia starlicn, The
crop Dw-prodiets of millers in general, have higher
far content, minerals, digestible protein and calorific
value than psewdocereals and cereals {oonmen food

crops).

34, ECOLOGICAL ECONOMICS AND
ENVIBONMENTAL IMPACT ANALYSIS

A4.1. Environmental Assessment in and Around
Valley of Flowers

Backyranad

Tusday, the problem of solid wastes has nor
rernned confined oo memropolitan or urban areas
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alone. These problems have misde ineoads even in
high Ihmalavan spots of beauny and  rowistf
religious inreresr. Though the problem an shese
areas is threatening o reach urban proportions, the
salutions are much harder to conwe by as even the
hasic road transportation is ot avatlable to support
the  roquired  infrastructore of  collection,
transportanon and disposal of wastes.  Keeping in
vigw the large seale problem of litter in and apound
Valley of Flowers, a srudy has been iminated. The
study started from Govindghat (1827 m), the last
road hiead point, and included pachway  from
Govindghar 1o Ghangharia (3016 m), Ghangharia,
patiweay from Ghangharia w Valley of Flowers,
Valley of Plowers, pathway from Ghanghavia o
Hemkund ard Hepsleund Sahib.

Ofecties

1, Assessment of solid waste problem in the snedy

arca.
2. Assesemens of other environmental peobilesms.

3. Identification andjor implementation of suitable
remedial stranegies.

Rieslts 'ﬁ*'.tlnbwm

L. Braadly a large scafe problem of Solid Wastes in

all survey areas relating to packaging, bortles and
polybags was noted,

2. Poor sanitafion status of halr areas was another

major prubl.trn.

3. In all 78 shops were documenred along the 14
Km. stretch from Govindghat to Ghangharia, Ar
the time of survey, a number of shiops were also
under construction, Flowever, even this nuntber
represented  217%  increase over the numbers
recorded by Berkmuller er. al, (1987), From
Ghangharia ro Hembkund, 36 shops were reonnded,
Though no previous dara were available, based an
interviews with shopkeepers, it was found that most

shops were of recent origin,

4. The number of visitors 1o Valley of Flowers in
1993 were recorded fo be 1814, This represented a
decline over 1986 visitatien of 2110 persons
reported by Berkmuller (1987),

5. In Ghangharia, a major halt area price to final
ascent ino the Valley of Flowers and Hembkund, the
litwer problem was founsd to be worse amongst all
survey areas. A number of waste dumps resulting in
about  cight waste  concenrrabon  areas  were
recordeed.

&, In the Valley of Flowers, packaging wasies was
evident. Also at the grave site in the valley, problem
of subsurface waste was noted.

7, In Ghangharia, comnwreial facilities were prime
generators of waste. Dwuring the survey commercial
strucrures accounted for 67% of total construchons;
of these, faod and related shops accounted foe B58%H.

& Improper toiler facilities” and inadegquare halt
arrangements for porters and mules were other
leading causes  of poor sanitation  status at

Ghangharia.

9. On the spot trials carried out in the study arca
indicated that ceonomy driven recycling is feasible
:*u'uj & pqss'thl.c solutzory e the pl‘l:-hll:m- The matter
has subsequently been taken up with the Distsicr
adminiscranon.

342, Study of Biegeochemical Cycles in the
Himalayan Eco-systems

Burckrimend

“The armosphere is an integral component of
plarwtary life supporting system.  Atmosphenc
processes are comples in nature and require mulfi-
disciplinary studies of physical, chemical and
hiplogical cycles o anricipare the impact of nanal
and anthropogenic changes in the chemistry of
lower atmosphere. There is an infmare interacsion
Perween the cyveling of chentical elements thratgh
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aoil, water, air and biomss, Study ol diflercoit hio-
peochemical  cycles  anmd  thar  interacton s
impertant for asessment of short and long term

climate changes,

The fragile Himalayan ecosystem was selected
as am iceal area o stedy changes in armosphenic
chemistey, due o its influence on local cimate,
alirudinal  amd  wegeration
Addidonally, the composition of ammosphere n

diverse s,
Himalayan region can be taken as being least
affecred by antheopogenic acnvities.  Tlowever, it
was felt Important to document the background
concentrations, as a part of ongoing exercise, to
docurnent changes in natural environment. The
project was conceptubised n o collabaranon with
Inclian Tnstinure of Tropical Mereorology, Pune 1o
shady  interaction in  biogeochemical eycles o
Himalayan ecosvseem and its impagt on chimate
change,

CMyjectives

1. Assessment of background concentrations of air

pollutants

2. Armospheric chemical transformations in the
Himalayan Eooesystems

Remlty awd Achieverents

A freld observational programme  was carried
out at Kost dunng pre-monsoon scason.  The
preliminary resules of the analysis  suggest the
fiatlawing:

. The average total suspended parbculate (T5I)
coneentration was 153 ug/m® during the pre-
mupsoon season, This was found o be higher than
thar abserved in post-monsoon seasen [Ckrober,
03). This may be due to high turbidity condirions
noemally observed in pre-monsoon season,

2. The mass size distriburion of acrosols showed 2
bimaodal dismribution with one peak in fine mode

and another in coare mode. Similar disrributions
were abserved  during  post-mensoon sampling
during the previous viear.

3. The coarse size particles contributed 5%% 1o the
total acrosnl mass i the presmwonsoon season
whereas they accounted for 69% dunng post-
monsoon season.  Fligh turbulerwe in the pre-
monsoon suspension and relifing of fine she
tw higher percentage

contrbunon of fine pu.r:-iclm in  pre-monsoon

particles  can give  rise
SERLON.

4. The average concentration of Aitken nuele was
557 1jem®* during pre- monsoan season,

34.3. Development of roads and its socio-
connomie impact: An analysis of the Kapkot
Block, Kumaun Himalaya

This is an engonng projeet, please see previous

Annual Report for details.
Reselts el Achigvemnenss

1. Tn order ro achieve the objectives of the stdy,
three villages were selecred on the basis of their
distance from the road. Agriculrure in the Cenral
Himalaya 1= mostly ranfed, and any merease in
pi nducrion rcquin.—.m eomsiderable 1npurs which are
affected by transporr petwork (e, improved
varieties of seed, chemical ferilizer, biocides and
irrigationt), Ie s, theérefore, not surprsing that cercal
rrading 15 not practiced i the study arez. A large
pormion of the population is dependent on wages
cither through private or in government jobs.

I Another aspect of road development 1s sooal
pansformanon; i provides  exposire oo new
techniques, methods, and development of new ideas
o meacdify The traditional praetices in existing
situations, This phenomenon was observed m Sama
and Leeti willages. For example, a portion of
popularion (abour 20% houscholds) has managed
tr achieve an increase in ineeme by produsing cash-
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crops. Afier the dowlopment of roads, potato
cultivation Has started in these villages in the last 15
years, and occupies about 35-30% of citlrivared
lanc.

3, Government agencies have alsa made cffores m
inrrecduce Kufrd seed of porare in Sama village,
which gives higher yield in companision 1o local
sced, On the basis of energy budgeting and eosr-
benefit analyses it is apparent thar machine based
transportation is more eificient than animal based
rramsporeation, barth ceoncmmcally (Table 11} as
swell as eenlogically,

Table 11 : Cost-benefit analysis for potato
production system (000 Rs per ha)

Filage
Saenind Lirs Khasi
Fagrd Clpentni:

INFLT
Ax e Lisedd Presliscnios
Send derig - . -
Cherrical Fernlier i3l &l .15 -
Biockdes LT LR . -
Towl 30103 .30 015 -
A Slaeboer Level Trade
Transpartasicn i 100,37 » 2445
OUPLT

38531 13358 60 16006
Cmirpar: Inpaut Rang
Arnllagre 1282 4200 B4T.TR -
Ar Market . 12.39 - A0l
344. FEcology and Socio-Economy of
Transhumance  Communities  aof  Central
Himalaya

This is an cngeing project, please see previows
Annual Report for details,

Femsles and Acheevements

1. Agroecosystems of the Bhotiva transhumant
communities of Garhwal, namely, Marchhas,
Telchhas and Jaadhs have beer evaluared in order to

stucy the cropping amd vield patterns, crop
roraticns, cropping  infensity, energetics,  cosi-
berefit analyses, Teadinonal practces for sustaining
productivity and social customs related o this.

2. Echnobiviogical studies have been complered for
the three sub - communitics of the Bhonvas at ther
surmesier and winter dwellings to assess the role of
naturalfwild resources in their village ecosystem,
particulardy  those  with food These
communitics wse various plant species as medicine,
food, csmence, fucl, fodder, agneultural  toeols,

value,

housing marerials, fiber and for religious purposes,
gEC-

3. Social and cultural aspeces e.g, folklores, tiboos,
rituals, marriages, and festivals of the Bhotivas have
been studied, The folklores of the Bhotiyas are
varicd. Folklores were derived through mivths and
legends, dreams, spantual divination, story telling,
cultural ceremonics, and the worship of dieties.
Folklores  are respected, they have a basis in
structuring social porms and  values, and have
significance i the social  setting  of tibal
Communities.

4 Livestock rearing is an Imiportant economic
activity of the  Bhetivas. Sheep and poars comprse
abour 63% and 24%, pespectively, of the romal
livestock population of this communiny, Orhers,
£, cattle and pack animals (horses) are below 4%:
in all rhe wvillages studied  during  present
nvestgation,

3.4.5. Carrying Capacity Assessment of Kullu
Manali Complex: Phase I1

Backaroned

This stuey was ininared 1n 1993-94. In the
first phase respeet [
sccommaodation was carried our ar Kullu and
Manali, Also the tourist fows and wse of various
modes of ransport wers documented. Tt was noted
that Kully Valley 1s facing a major infrastructural

an  assessment  with
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constraint relating to solid waste management. As
tourism in this area- can be adversely affecred by
peneral  degradaton  of surroundings, it was
proposed 1o focus attention on this problem.

The problem of wastes was noted ar various
levels. The stross on services was significant dusing
summer and festival scasons. Sice a nuember of
places are beyond mumnicipal himies, this furtber
compounds the problem.

Objectives

1. Kully Dussehra is a major event and an-inregral
part of the tradifion of the area. Itis also an event of
considerable tourist interest. An assessment of this
event was carned out with the following objectives:

{a) Esomarion of quannTy and valume of solid
wastes and its characteriseics, {b) Assessment of
peoples  perceplion regarding
facilities and cleanliness, (¢} possible management
oplions,

iefrastrucriaral

2. Mokal is a small sertlement berween Kully and
Ehuntar airport. Though outside mumcipal fimits,
the arca has experienced substanbal growth over
past decade. There are no municipal mechanisms
for waste collection, transporration and disposal.
Accbrdingly, a stady was formulated with following
obiccrives: {a) To assess general stare of cleanliness
in the study area, (b} To carey out a peneral censis
and land wie survey and fo document growth of
sertlements and urbanization, (¢) To conduer house
hold surveys regarding  solid waste  disposal
practices. (d) To present appropriate management
OpOions.

Resnilts and Ackievements
Raillse Daessedens
L. A total of 1308 shops were recorded ar Dusschra

ground, 67% were clothing shops, 21% shops
vended shoes, 1oys and other domestic ttems,

L Dring the survey sweeping was noted to be
efficient, however, number of dusthing were fournd
e be madequate. Only three dustbins and seven
open waste collection points, far removed from the
bims, were noted,

A The 1111.||:i1-i}ml flect camprised of a tractor and &
smatl truck making three trips per day. The salid
waste collected per day was 105 MT. The total
waste generated during the festival {seven davs) was
accordingly estimated o be about FAMT (5040
cubic fr). The current disposal practice was
dﬂlﬁpiﬂg inta the rver, close o confheence of
I&'ramrnri & Beas.

4. For parbape characterizarion, seven samples
collected on two different days  were  separated,
weighed and averapged. Waste materials  were
classified  in  three broad carcgories; Readily
bindegradable (72%), Modegradable (11%) and
mon-todegradalile (17%:).

3. Orther faoilivies in Dusschra pround inchesded 2
todlet blocks, 10 water tanks and four handpumps.
According 1o 4 survey T2% respondents admired
open defecation and fefr that appropriate moiket
facilities should be creared. 5E% respondents rared
water supply a5 an acute problem.  31%
respondents also found state of general cleantiness
T be inadequate. The electrcity supply was,
llﬂ'i‘i"l:"i.‘trl rarcd as sa,lj.'if.al;l.'m'}' by 3% n.'.-.pq‘lnl.ltmx.

6. Detatled management oprions: relating to proper
waste dispesal initiatives, design and placement of
bins, adequare toiler and orher related facilities are
being looked into,

Matnl

1. A survey conducted around  howses  and
cornimercial establishments in Mohal sncieared rhar
out of 206 places surveyed, over 60% were found 1o
be dirty suggesang a large scale need for solid waste
IMAMAZE MW IRATives,
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2. The analysis indicated thar the number of
constructions incrcased 1o 190% during 198090
angd o 258% dun'ng 198095 based on 1980
records. Furthermore, residences apd commercial
establishments  accounted  for 77%  and  16%,
respectively. Mixed land use practices were alse seen
and 4% senlements were found e be residenrial
cum commercial,  Instiourional  and mon-prafir
cnrines sceounted for 3% of sertements,

3 A general census condueted in the study ares
indicated a total of 318 howschalds with a
populatian of 1190 petsons, with an average family
of & persons.

4. A survey of prevalent garbage chsposal practices
shewed thar G7% respondents threw their parbage
erther in the immediace vicimty of their houses or in
a common dump avea, wiwl only one thied
popilation is able to inteenalize it waste. Further,
in the absence of municipal facilites final disposal
practices ncluded dumping into rver (32%:),
compasting (#5%), burming (31%) or land filling
(4%,

5. In the area a total of 103 cattle ownerss were
recorded with a total cartle population of 237,
Camle owners mostdy carried our composting of
their waste, after mixing it with anioal dung,

6. Duning 199596, it 15 proposed 1o carry out a
household level survey, with preater emphasis on
the views of women to ascertain viable option(s) for
centralized  andfor  decentralized
MANAEEMMNT Praciices.

solid  waste
35, ENVIROMMENTAL PHYSIOLOGY
AND BIOTECHNOLOGY

3.5.1. Microbial inoculants for improved plant
performanes in the Himalaya

Backgrownd

A variety of microorganisms are used for
incculanon of plant specics for better establishment

i the soil. Llsing basic knewwledge, develaprent of
bencficial asociations by inoculation  of seeds,
seedlings or  prowing  plars,  with  selected
micraorganismy can be used for effective plant-
micrabe leading m  ingreased
producriviey. Major groups of  these associations
are; Rhizolium-legumes; free
microorpanisms-varicty  of  planes;  Prankia-
actinorrhizal plants, and  mycornzac-host plant
Rhizosphere provides an oppostunity for  the

ASSCRCTAEION

living

solation of miccoorgamsms that can be used for
biotechnological applications. Most studies on the
ehizosphere  have, however, been carried out on
short  dussrien  plant species.  The  microbial
community in an established tree rhizosphere
should be more specific owing 1o the prolonged
lenpth of Gme occupied by the plant species, and
due 1o the interaction amongst  different Lypes of
micraorganisms. This study incledes sofaton and
purificaion of miceobes from the rhizasphere soil,
These isolates are being studied for their biologyeal
propertes. The selected beneficial isolates can then
be wsed for nocufabon of  seed, curningTissue
leure raised plants. The microorgamsms support
plant growth im several ways: (1) By fixing
atmospheric nitrogen, {2} By prodocing
antimicrabial metabolites, {3) By synthesising drd
seereting phytohormones, viramins  and
siderophores, (4) By solubdlising  the rock
phasphates, thus making it available to plants.

Cibjectives

1. To study plant-microbe and microbe-microbe
interactions in tree chizosphere, This inchudes three
microbial communitics:  bacteria, actinomycencs
and fungi.

2. In witro screening of isolated microorganisms for
atechnobogcal applicanons.

3. Selection of efficient root colonisers from isolated
strains,

4, Developing inoculants of promising wsolates for
improved establishment of plant species.




m is

4. Mainrenance of these 1solates.
s, Tewsewlanion -:ﬂ'u.'nrp:s with free living hacreria.
Regalts and Achievenients

L. lsolanon of bacteria, aconomycercs and fung are
being  carried our from chizosphere of Crdras,
Taxns, Piens and tea.  These Bolares are being

screened for their otechnological properties,

2. Microlnology of tea rhizesphere: Stxhics on
succession of  microorgarisms with age ar spoces
Iewel, from vanous Himalavan locatioens, has been
compieted. An esmablished  rea  rhizosphere
harlsmes stromply antagomnie microbial species,
providing. a  matural
biocontral  sgents. The  sercencd

source  for  isolation  of
:L||T.'|g,|::|||.'i:t'[i.|.'
bactenal solates are being used i tissue caltare

and with Curming ravsed Tea plnnn..

A Improvement of Tawr seed germunanon through
vanouws  microbiolomeal treatments: A derailed
c]{E’:lL':r.in'Ltl:l[ h;'l:- Iu‘fn dzrri:d ik !::_lq' i|::|1|'.|nn:|ng
Taens seed germination. Various microbiological
rreatments inchuded use of rhizesphere soils of
T, Cedras, Pl and non-forest seil and also
pure bacrerial and  actinomyceeres cultures isolared
fremy Taxws and Cedraes chizesphere, Geomination
improved in vanous treatments, -Cheer seventy per
cent germamation (mmaximum] was elwerved 1n non-
forest soal.

4. Maize experiment: A denailed experiment has
been carried out at different elevatons in Mamlay
warershed, Sikkim, Local maize
bacrerised (seed inpculation) with five eultures of
known  free living  bacteria  (three strains of
Azetabacter  croecorcon and Two of Azl
fragilense). The expenment  resulted in improved
piant performance at 1200m (Kamrang). Yicld

increase upte an extent of 115% over eonteal was

vanches were

recorded. The experiment, however, did nor vield
promising results at higher elevations, This mught
be due to lack of resistance o low temperatree in

the wsed bacterial srrains, indicating need for
isalanon of natve hacterral strains, which can later
e developed as inoculants for higher alonmedes. A
large scaie sereening has been done for sclechon of
|.'|Tf||.:iv|.'11l 11ar'iu' |§|:r||.'|-I|."iJ|] |‘|..'|¢I.'1.'1'i.'|] i.!'\-I.:II."ITl.'3 T
rhizosphere and rhizoplanes.  Twe Gram -
rhizebactena have been selecred on account of
several imporeant physiological propertics- vig., (a)
e AR positive  acmmary,  (h)
property, () phosphate  solubthsaton and (d)
resistance o low rermperanres.

antifungal

5. Water microbiology: The nataral spring ard river
(3 different sources cach) water samples were
examined for the detecrion of Eschrovioiia colf, a
pathogenic indhearor. The spring warer was alimost
bacteria - free, water of two rvers; Kesi oand
Marakos1  harboured  only  sodl
pathogenic  hactena.
Jageshwar river {Jam Ganga ) gave  eelanively higher
bacterial counts, Water samples were also - analysed
during testival time which is celebrared annuaby ac

borne, non-
Warer x:mplt‘x- fronm the

Jageshwar during monsoon season. These samples
b
interfernce as the major source of mver pollution,

very high Eoocali counts indieating human

3.5.2. Larpe scale propagation of Incation specific
elite plants using conventional and

biotechnological methods

EBackgrones

There has always been 2 need to underrake
studies for development of metheds for large seale
propagation of location - specific elite plants. Qe of
the major constraints in underkaking large scale
plantation work with regard 10 rehalalitation of
degradediwaste land, afforestation  programmes
atwd ineroducton of high value plants is the lack of
sufficient  guanoties of good guality plantng
material.

Inview of the above, a study has been imibated
e abdress the above gueston. For this,
conventional methods. of seed  permination (and
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overcoming  the problems of poor  iability,
dormancy, ete. ), vegetarive/ elonal propagation are
equally important, and can be supplemented by the
development of newer  technology of plant tssue
culture for targer taxa of vach region.

Chbjectives

L. To idennfy physical and chemical treatments,
whading  plant growth regulators, for soccessful
ronoting of cuttings amnd o standardize technigues

fiar farge scale applications,

2. Developing i witvo protocols for selecred tree
SpECics.

3. Conservation of endangered) threatened species.

4. To understand the  problem of sced germination
inselected forest species,

Remlts gnd Achievements

1. Clonal propagation of Taxws beceata, a source of
anticancerows  drug  taxol, had been  reported
{Annual Beporr 1993-1994) using young shoots of
Lst year growth. Bestdes the auin, indole-3-buryric

Fig. 6. Bepresentative photograph of rooting
response  ebtained following various chemical

freatments.

acid which has been found o be an effective roo
inducer {90% suceess), a systemic fungicide and
several other chemicals have been found suitable.
These incleded another awdn  a-napthalene aceric
acid (=70%), a combination of IBA + MNAA
(35%), a phenolic compound, phlorogluwinel
(40%), and a sysremic fungicide bavistin (80%:).
This result has enabled us to recommend the most
suitable  chemical for  commercial  clonal
propagation, and to understand the physical and
biochemical basis of adventitious root formation in
T bageatn curtings (Fig. 6),

2. The seasenal effect on roating capacity of T
Ipeeata outnings was examined and che fnost
appropriate tme of the year was found to be when
cuttings were collecred, planted and raised in the
rainy season (July) in comparison 1o that in awtumn
{Ocrober), winter (January) and spring {Apnl),
High humidiry is present during the rainy season
and special efforts are not required o create umid
conditions necessary for root inidation,

3. The performance of cutting-raised plants in a
polyhouse at an altitude of 1150m (Kosi) has been
momitored; growth (>95%  increase owver iminal
height) and survival rate [>85%) have been
excellent even 10 months fallowing rooting, It must
be mentioned that the growth of 2 year old cutting
raised plants was comparable with that of 6 year
old seedling,

4. In an attempt to conserve this species in its

natural  habitar, more than one hundred clonally
propagated plants were transferred in the forest
(Tageshwar), Growth (65% increase over initial
height) and  survival (68%) following 8 months
after transfer  indicated satsfactory performance,
These findings do imply that clonally propagated
plants could be used for large scale  affosestation
programmes and that this threarened species can be
conserved.

5. Attempts have been made to develop #n vt
protocels for multplicaton of T feccate, and callis
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culriire Iias beern  dewveloped from young stem
sepments on a solid medium supplemented  with

hawmnones.

fi. The problem of dormancy exixes in several forest
and .'||]1i:n|.' sevcls. For |:;lt.'|_n1'Pll.‘,:, in Taxwur hacrata
regeneration is extremely  poor (only §%) with
germination eccureing in the second vear  uncler
natural condinons. At Kosi, experiments have been
imibated o0 opomize gerndnanion  conditions.
Unider polyhouse  condifons, germination was
fiund to increase narkedly inoseedling  travs. Inoa
sEparate  experiment, seeds Wepe  piven various
physical and chemical treatments and sown in a
pursery bed ar Tnsotace, Serubbling the seeds and
HCL had promotive influence  on germination
{Feosive 8% ro 139 however, GA, and BAP did nat
show amy response,

3.5.3. Impact of Possible Climate Change on
Growth Performance of Plants

This is an ongoing peoject, please see previous
Annual Beport ( 1993-94) for derals.

Resaelrs g Aohievenments

L. Effects of short-term
CONCENCTATIons  al VAV [emperaiures  on
photosynthetic  characteristics  of Ohnrrednia
daifergioides (normal and vartant) were snadied.

increase in OO0,

2. Both normal and varsant showed maxinuwm
photosynthetic activity at 30°Cin ambient air (Fig.
Jal.

3. Borh normal and  varanr shewed  higher
phoosynchenic  acovity ar 25°C when €0,
Hewever, a
sipniticant decrease in phortosyntherie aetivity was
recorded when  measurements were made at 35°C
{Fig. Tl dc¥e).

concenttation was 175 ppm,
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Fig. 7a. Light-temperature interaction on net
photosynthesis of 0. dafbengicides at 350 ppm
Co

2

Harmral
5 ATE

L e L

' o 0 o w [

e b L]

Wiprigni
a1

Fig. 7h. Light-temperature interaction on net

photosynthesis of € dalfergpicides ar 175 ppm
co

e




3 .

Pa iy sl e

B g vl wed ae i)

T T

Fig. 7e. Lighr-temperature interaction on net

photasynthesis of O, dalberpinides at 700 ppm

4. Mormal plans of 0. dalbenpoider responded

betrer with higher €O concentration as compared
to variant. An increase of approximately 27% in et
photosynthesis was observed i normal  planes as
commpared rojust 5% in variants.

5. An inrercsbmg feature of the present investization
& I B

was that  rhough the varant showed low
photasynchete activity as compared ™o normial
plants, ir responded bemer ar higher C0O,

concentration (700 ppm) and ar bigher rermperarune
(35°0C). Ar  larer conditions (O ppmy and
temperanire-359C), normal plants showed only 9%
ingrease in photosynthetie sctvity whereas  the
photosynthenic acrivity of variant was increased by
1%,

fi. Both normal and vaviane showed o significant
decrease in stamatal conductance and a significan:
increase in warer use  efficiency at higher e,
concentrations.

3.5.4, Evaluation, Propagation and Utilization
of Selected Multipurpose Trees for the Waste
and Marginal Lands of Central Sub Himalayan
Hills

Backgrounid

Progressive degradation of natural resources
in the Fimalayan remon under the tmpact of heavy
bioric pressure has  assumied serious dimensions,
Due wo depledon of green  hills, Flimalaya aee
rapidly changing into barren or waste lands and
people are facing severe environmenral crises, rural
poverry and unempleyment. Revegeration of such
larsds by raising appropeiare mulpripurpose trees is
the best way o combar this problem. The projec:
envisages the importanee of initating plantabons
of econamically viable selected tree species of the
region by developing simple nurseey and a0 witn
packages, which will be eventualy made available o
the focal populace . This ean serve the dual purpose
of meering the opimum  demands for sencwable
energy resources and il to uplift the  economic
searus of the local inkabitants,

Objrctives
L. Tdentficanon and quancificarion of the resource
availabidiny.

2. Monitonng  intea-specfic
variability of selected species.

morphogenienc

3. [denrifying rermporal and edaphic conscraines in
mursery culture technigques,

4 Drawing specific  qualifying atmbutes  for
inftiating i vetes culture,
5. Evoling suitable tissue culture rechnigues for

selected species,

b Momitonng  biolomealfedaphic adaprations of
seedlings raised chrough nssue culmre,

7. Developing propagation protocels bath for
nursery and o wire merhods.
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Bemliy and Acievenents

L. After an extensive study for different parameters
(i.e- annual fruit productivity, seed weight, erc.) an
clite individual has been selected from the natural
Sapeis populanion. Plant matertal from the clire
tree is being utilized for the mass multiplicadon
through biotechnological tools.

2. Seed germination studies for Banbinda revealed
that soaking in GA, enhanced permination as well
i subsequent seedling growth, however, in case of
Drploknema seed imbibition  was found @ be
cffective resulting in 90% peemination. Sapinm
seeds showed early germination when chemically
scarified with sulphuric scd.

3. Prominent root formation was observed in
Bawhinin cuttings  treared with [BA “in spring
season, In case of Diplabnesse cuttings, amongst the
various Trearments fried, auxin combination gave
best results in terms of oot number and Tength,
whereas Bigher concentrations of auxin promoted
callus formation. Sapiess curtngs exhibited foliar
sproutings but failed o roor even with the aid of
raanng hormones,

4. Multiple shoot induction has been achieved from
hypocotyl 'sn:gmcnr of i vitre raised seedlings in
case of Bauhinda. In vitre propagation procedure
from seedhing ‘explant of Diplokwmema  has been
standardized. Complete  protocols  far
micropropagation  and callus regeneranon from
mature Sapium has been prepared and  in vt
raised plantlers have been transfered o soil for
acclimanzation.

3.5.5. Conservation and Multiplication of
Himalayan Threatened Plant Species

Backgronnd
In the recent past, habitar destruction amd

over exploitation of high alttude plants from the
Himalayan region has resulced in a considerable

decrease in the population size of several specics. In
particular, frequency and density of medicinal berbs
in their narural habitat has declined sharply and
many of them have been declared threatened, rare
of endangered,  Considering the medicinal and
economic value of some of these species and their
present status, there is an urgent need o conserve
this unique germplasm using conventional as well as
modern biotechnological methods. In an attempt
o imtiate multplication and conservation of these
species, this project  was sanctoned by the
Department of Biotechnaology with the following
ohjectives:

Diifecesves

1. Identification of target arcas and selection of
endangered medicinal and eeonomically important
specics.

2. To identlfy and overcome constraints in
propagation through improved mursery practices
and application of biotechnology.

3. To multply clite clones of a few muoltipurpose
species of local importance in large numbers for
diseriburion.

4. Initiating #8  wire  mouldplicadon  wheee
propagation through conventional means is difficulr

or very slow.

5. To impart training and awareness towards
COMSErVaTion.

Results and Acidevemenis

1. Extensive surveys of Garhwal Himalayan region
were conducted  to assess rthe distriburion and
present ecological starus of medicinal species. In
the first phase of the project, the high altitude aress
from  Kedarnath Musk Deer Sanctury to valley of
Flowers (District Chamoli) and Dayara (District
Urtarkashir) have been identified as rarger sites.
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2. Based on their economic and  emedicinal
importance and  decreasing population size, six
specics, namely Acondtem balftnersl, A, becoroplliys,
A, viclacess, Nardogaclys grandiffors, FPicrorhize
lesrvoon and Podoplirllien bedandrion were selecred
as target species. The importance of these species is
well documented in the lirerature. Field snadies
indicate rthar in  most of the sueveyed aveas, the
density of these species was very low {in same cases
5-7 individual plants/ha),

3. Seeds, rhizomes and other propagules of all the
species and their various populations were collecred
and planted ar the high altitude field sration in
Tungnath {3600m) and at Srinagar (550 m).

4. Studies on growth behaviour of these high
alritude species indicats that mest of them can bear
thermal load and grow  successfully ar lower
elevations. We have been abile to gaise 4 muesery of
P, hexarstramn at Srinagar (Fig 8 ).

Fig. 8 P hexandrum fowring  (left) and
vegetative shoot (right) prowing ar Seinagar.

5. Seed germination behaviour of all the six species
has been studied. To overcome constraints in
germimation, various hormonal  treatments were
wsed-In general, gibberellic aod (GA)) meatment

was found to enhance seed germinadon. Excepr for
A fwlfmrii and N grandifiora where  seed
germination was low (abour S0-60%) due 1o empry
or non-viable seed, in all other species, 20-100%
sermination was achieved ar 25°C, 16h light/8h
dark (Fig, 93 However, temperate populations of
P. hecandram showed very poor seed germination
anel scarification of seeds was found to be  wery
effective as compared to hormenal of temperature
TEEATIRENTS.

Fig. 9. Sced germination in P. becendram (25°C,
16 br light/ 8 hr dark).

6. Using varous hormonal treatments (awdns aned
cytokinins), conditions suitable for vegerative
propagation of all the species  have been -
standardized. Indole-3- butyric acid (TBA) was
found to be very effective in root inination.

7. Protein and isocreyme patterns of seeds indicate
that polypeprides and cermin iscemzymes are
species  specific and can be used as molecular
markers in the identification of different specics,

8 Among the species mentioned above, I
bexandrum has been  identified as a species with
maximum  generic  diveisity, Seeds of nincteen
different populations hawve been  collected and
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analveed. Our results indicate that these populations
show nor only  morpholegmeal variatons (plant
heipht, leaf size, leaf number, frusr siee and seed
codour) but also, differences i their  mochemical
characeerdstics  (qualimove  and  gquanciratve
differences in protein profiles and  socneyme
patterns). Thus, wvanous populations can also be
wdentificed using these molecular markers. This
variation 15 a clear indicanion of a considerable
genetic diversity in this species and selecton of elive

showld be  possible  afrer o deratled
characterization of individual populations.

clomes

9. Conditiens suitable for large scale propagation of
these  species using mssue culrure are curr\:nrl}r
being stapdardized.  Using vanous. nutmient media
and hormonal combinanons, sutable  eondinions
for the mducton of vaable callus cultures for .
Erorvooa, A, Balfor and A, beteroplllen. have been
established.

3.5.0. Biomass of Woody Debris and other
Detrital Pools in Different Forest ['ypes of
Binsar Wild Life Sancruary

Backayond

Woady debris in the form of snags, logs, targe
braswhes and small maags, and other derrral poobs
forms a major structural feature wath many crocial
veologieal functions as habitat for other orgamism,
in energy flow and nutrient oycling, thus influencing
soal and sediment transport ansd sterage in a forgst
system. The present study was undertaken 1o chir
pine (Pims savkuegpie) ar 1600 m amsl, ban) ok
((hrerens leneotrichopfora ), muxed 3
{eveotrichoplbona, fésdadendron arkirenmn and Lyorda
ovalifilur) and tilonj oak (Q, fevilaenda) Torests (all
at 2500 m amsl).

CMectives
L. To quantfy input of woody debris

2 To quannfy input of leal himer

Resilts and Aclievenents

1. Toral wood fall was recorded in the range of 0.8
{muxed forest) wo 3.5 (dlomy oak torese) vha,

2. OF the tokal woid Bl about 57% (tlon) oak
forest) to 73% (chir pine forest) wis recorded
during sumnwr scason, followed by winter season
(19- 31 %),

3. Total leaf fall was in the fange of L1 {nuxed
forest) m f 0 (hanj eak forest) tha of which abour
BO-93 % was contribured by dominant species in
therr respective forests,

4. Input of miscellancouws hitter (bark, reproductive
paers, ere. ) varied berween 0.1 1o 006 thha

5. Total orgamic matter (wood + Jeal +
mascellaneaus hitter) entering the deteagal ponl was
inthe range of 2.2 o 8.6 1/ ha of which abour 23 to
40 % was conmmibuted T wiond.

3.5.7.
propagation and improvement of tree species of
the Himalayan T\Dgim'l-

Merwork programme for Mmikss

Bactypronand

Based on the rccommendations of a Brain
Storming Sesston held in the Deparmmenr of
Bioechnology  in December, 1992 4 nenwork
programme for improvemnent and mass propagation
of Himalayan rree speeies has been imriated, using a
mutltichscrphinary approach. Ttis enwvisaged that core
Facilivies will be developed making wse of bath
conventional and bietechnological approaches.

Objretives

1. To develop practicable merthods for  mass
propagation of  selected tree species, using tissuc
culture and conventional merhods.
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2. Large seale propagation of sclected plants for
which promeols  have  been
Litl\.'r_'h:-'l'u:d.

TLssise culrure

3. srudies in rree seed iolegy in relabon o seed
maturation, viability/sterage, seed germinarion and
seedling establishmenr.

4. Stndardization of aceelerared- optimal-growth
conditions  for  reducing  mursery. fime  befiore
transplanting in the field.

5 Optimization of hardening conditions and
suceessil lab 1o land transfer of fssue culture
ramsed plantlets, wath erphasis on understanding of
physiclogical! ochemicalstructural changes.

6. Stmudies on miceolnal ineculation,  including
anveorsizae for  better establishment of secd?
curting/nssue euliure raised plants,

7. Torimpart training T interested persons from
the Himalayan regon,

Rty soil Achsevewents

I Closal propagation of maggar bamboo and tea
has been achicved.

2. Tsswe cultire protocols faor tea and maggar
bambeo are being  standardised for large scale
implencnrarion.

3. Thssue eultare raised plans of Desdrocalmis
striggms (2 clones) and cutting raised plants af I3,
hanerltonst (faggar bamboo) have been planted at
a number of lcatons i Kumaun, Garbweal and
sikkim,

4. Sed biology work is in progress on Phemg
walljchiana and Ceavres depdara.

e ."u-'ﬂ-‘|l-‘f'-trtl.5-::pl.'in'|a[ gronvth condinons have been
standardized  for a number of tree speaes. In
general, polvpir has been found  to be maose suirshle,

3.5.8. Asian Biotechnology and Biodiversity
subprogramme of UNDP- FARM project: A
case study of Haigad watershed

Bachgrond

The Asian Biotechnology and  Biadiversiny
subprogramime 1s one of the seven sub programmes
of the FARM (Farmer Centered  Apncultural
Resouree Management) programme initated by
UNDNEAQUNIDO. FAOQ s the executing
ageney and the Department of  Biotechnology,
Gove. of India s the man implementing ageney,
with the overall responsibilicy for Regional
Cordinarion  and Momtoring.  Participaring
Countries include China, India, Indonesia, Nepal,
Philippines, Sri Lanka, Thailand and Viemam. The
peogramme a5 a whole is argeted o enhance He
capabilities of resource poor farmers for equitable
and sustainable developments in order to achieve
improved  conservation, management  and
utilisation of natural agriculiural resources and
systemis through participatory approach, The sub-
Progranme specifically  aims  ar providing
information on new biorechnolegies and assessing
these to determine their potential to conmibure o
MU FESGUTCE Manigerment.

CHpecteves

1. T establish an Asian Bioinformatics Neowork
involving eight  countries to enable exchange of
intormation on biotechoology  amengst member
COUNTries,

2 To unsdertake technology assessment on the
potentials of new bistechnologies to contribivre 10
[P, agroforestry and rainfed Saemiing svstems,

3. To undertake tials on the potendals of new
hiotechnologies oy conitibuhe T thic
characterisanon,  comservation and urilisation of

bindiversiry by the farming communities.
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Reelty and Ackievements

1. Land wse systems in the Himalayan region of
Indiz comprise forests, agriculrure, honculture,
agroforcstry, and animal husbandry, These
components are interdependent and play a vital rale
in maintamng the cconomy of the regon, These
facrozs ape  being assessed and have been partly
documented in the Haigad Watershed (29 53' N
e 30 W latioude and 79° 30 E to 79 M E
longitude, Fig. 10, located in the northern part of
Disteice Almora, and having an area of 19 sq k.
The watershed comprises 7 willages along an
elevational gradient of 1180 m to 2338 m,

2. Information relicf  and
physiography, vegetation,
population, landuse, crops and  cropping pattorns,
horficulture and agroforestry have been compiled.

with respect  fo
climnare, forest
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Fig. 10, Harigad watershed.,

3. Further prospects of agroforestry in relation to
silvi-pastoral and silvi-horticuliural systems have
been idennfied.

4. The documentafion of niral Botechnological
practices  prevailing in the watershed have been
studied. These include preparation of alccholic

drinks (kachhi), learher ranning and extracrion of
fibres through retting,

5. A number of high quality stocks of fruit trees
(e.g., apoeot, apple, peach, pear, pecan nur,
almond and walnur}, and  vegerables have been
intrecluced. Good quality seed and scedlings  of
seasonal vegerables are provided from rime o time.
Cash crops, c.g, Bulgarian rose, saffron and tea
have been planted for trial.

6, Trials have been imtiated with respect 1o wieed
composting  and the use of bio-fertilizers on some

localky grown crops.
3.6. QUICK APPRAISAL STUDIES

3.6.1. Remote-Sensing Applications for Snow
Cover Characterization in the Morphogenetic
Regions of Upper Tista River Basin, Siklkim

Backiresnd

Tista river is a snow-fed Himalayan river and
drains throwgh entire Sikkim state. Its upper basin
includes ity morhpogenene regions with perenmial

snow cover and placier, which constiture an

Fig, 11. Satellite FCC showing the snow cover of
upper Tista river basin.
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impressive volume of frozen water deposit. The
snow cover and glacier mapping have the scope of
establishing the hydrological parameters of run-off
and discharge of Tista rver. For this, seasonal
mow-melt trends are important and are widely
recognized  for  forecasting  seasomal  run-off
discharge patrern for various purposes. Efficacy of
applications  for  snow  eover
delineation, characterization and permanent snow
line determination have been worked out using IRS
LISS IT sareflite imageries, TRS satellite scenes in
the spectral bands of 1 (0L45-0.52 um), 2 (0.52-
0.59 e, 3 (0.62-0.68 um) and 4 (0.77-0.86 o)
with FCC (Fig. 11} compuosition of bands 2, 3 and
4 were found to be wseful for snow and glacier ice
cover mapping.  Application  methodology  and
utility have alse been worked aut.

EEMOTE-SENsIng

I. Snow cover map (Fig. 12) prepared  for
November 1992 during post-melting and pre-snow
fall season shows the following snow and glacier ice
cover types with their spatial disceibution for 2 roral
arca arca of 1106.05 km®: Full snow cover - O
Partial snow cover - 18%, Scanty snew cover - 6%,
Glaciers - 7%.

Fig. 12. Snow cover map of upper Tista river
basin interpreted from satellite FCC.

2. The major glaciees identified and their relarive
per cenf area cover 1s as follows:

Femu - 39 Talung - 16; Changsang - 7;
Tongshiong - 7; Onglakthang - 5; Jumrhulphak - 5;
Easr Rathang - 5; Simwo and Simolchu - 4; Twin -
4; Lhonak {MNorth and South) - 4 Umramkhang -
3.

3. A superimposition of snow cover map on
topographic sheers for altitudinal information has
yielded permanent snow line altitedenal range of
4870 m to 4885 m in this rogion.

4. Snow covered area (SCA) and snew water
equivalent {SWE), on seasonal basis, coupled with
hydromereorological dat on snowfall, rainfall and
temperature are expected to help in run-off and
discharge predictions for this dver,

3.6.2. Eco-Tourism in Siklkim

Backavaoud

There has been a constant increase in the
number of tourists visiong Sikkim over the years.
Mumber ef foreign tourists has also increased since
1930 due to opening of many restricted areas,
However, most tourists visit Gangrok and nearby
areas only, and hence there is 2 vast scope to diverr
this tourist flow to other arcas of Sikkim with
enormaus  potential  for  mature  lovers,  Such
decentralized  tourist  activides  ean provide
opportunities to the local and remotely placed
people info new enterprises, if Eeo-towrism {nature
oricnted tourism) is planned  carefully, With this
view a survey was made in various parts of Sikkim
to see the possibility of eco-tourism activities, and
the role of the local community 1o ke benefit out
of this. Some important points have emerged while
visiting different parts and discussing with local
people ina two months survey ;
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{Mservatiges;

L. Toueisr traftic has increased in recenr vears in
Sikkim from about 15,234 tourists in the vear 1980
Jfo B9 323 in 1994, While the majority of rourises
60-70%) wsited for reercational pucposes, abour
35% of foreign rourists were trekkers; 21% rourists
{domestic and foreign) visited for official/bostiess
pucpases, Majority of Indian tourists were from
West Bengal (65%), fullowed by Dethi {10%),
Bombay (6%, Madras (5%) and others were from
the north-east region and from within Sikkm.

2, Yulsam (1500 m)-Deongri (3939 m) ceadl in the
wies? Sikkim is most popular trekking route and
gives a good view of thick forests, and is popular for
berdd watching and orher wildlile, alpine pasture and
Eangehenjunga mountains. Tsangoo (3600 o, cast
Sikkim) is asother point of tourist artraction due to
a high altirude lake and nearness to Gangrok. Abaur
Sirth of tourists coming to Sikkim visit this place.
Lachung and Yumrhang areas in north Sikkim are
famous for Akie and Rbododssdron forests, There
are orther potential areas which are least exploired,
eg  Fambong  Lbho  wildlife  sanctuary,
Eangehenpanga Manonal Park, Green lake, Macnam
wildlife sancruary, Versay Rbodadendron sanctaary,
and thus  holds considerable hope for funee
expansion of ourism activities.

3. While there are many atrractions in these routes/
areas, there has been somse land degradarion in
recent years due fo hige quantity of firewond being
wed,  timber earaction, livestock graring, lierer
alang the routes. These pose threas general
vegetation and wildlife.

4. Discussion wath the locals revealed that theve 3
scope 1o cxpand coo-tonsm aceivities and preserve
biediversity in these areas. Local people can Ix
benefitred by new cconomic sctivities 0 view of the
influx of toursts, A rourist fee can be wsed to
initiate a programine o clean the enviconment, e.g,,
by limer and garbage collecrion, and plantation of
indigzenous plant species.

3.6.3. Medicinal Plants of the Sikkim Fimalaya :
“Status, Usage and Potential

Backigrovend

The hills of Sikkim and Darjeeling are well
known for 2 wealth of medicina plants, espectally
the upper regions of Sikkim Himalaa, & standard
reference work on the subject, however, has oot
bren available so far. The Instituse venmred wo work

o rthis  long-felt  need and  compiled a
comprehensive  docamient,  which  has been
published in the form of a ook,

{servarions;

More than 40 medicinal herbs were identified
apt descnbed; these were classified inro the
following & groups in terms of theie efficacy and
mitrker potential;

1. Plants clamed as deug source [proven value
plants) and markered in large quantivies (Aoomitsm
fevax, Nardetachys mandiflora, Pievoliza Burvana,
Paper lonaen and Susertin deiraia).

2 Planies clatmed as drug source {peoven value
plants) but marketed in small quantifies (A
calamins, Asilbe vivularis, Bergenia cliata, Hevaeleum
wallichti, Holwrrbena antidysentericn, Memen ferven,
Orvinis  davifolie,  Podopleyllens  Gexandrome, R
eenpialagn, Termmalin belerica, Terwinalia chebnla,
Vieruen avticsdarson and Zavetboxylon alatom).

3, Tlants with cffective nse bur nor markered
[Arteaniggn varlmaris, Clonaris frchasaniona, oty
ey, Dyyaria covdata, Enpatoriun: cassnbinmm,
Feens coimig, Previe bianvita, Runses seggarlensic and
eticin diica’,

4. PMlants which have been recently explored (Pasax

poendoginseny,  Prezwalilbda  tamgeeive and T
Iaccata’,

5. Tlants claimed as being medicinal {potential or
latenr walue plants) Dicbroe fefrifiors, Frass
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flewibsrada, Hymenodicryoe  excelamg, Huydrogotyle
asietien, Litraca citrata, Craeyiton indicun:, Pacderia
Joeatda, Physalis minina, Plvtolacen acinos and
Tisancleenas maaina,

Since the medicinal plans trade is an
established business in the region, a skerch on the
origin of business points, different channels and
markets were covered, Different governmental and
voluntary bedies invelved in the culnure, extension
and oeher spheres of medicinal plants trade were
also detailed. Various unexplained features surfaced
after the investigation and conscquently  furure
programs were chalked our. The extenr of extraction
and environmental invpact of the practice, as well as

personnel involved in the process have also been
identificd. The availability record of medicinal
plants at different areas in the Sikkim Himalapa js
also projected, Different local practices in the use of
medicmnal plants have been documented, and for the
first fime an exhaustive bibliography on the subject
s been compiled,

d.6.4. Cloudburst:  the disastrous  natural
calamity in Kullu District, Himachal Himalaya

Buackpromumd:

During the raing of 1994 2 series of cloud
Burst events ceeared terror among the residents and

Table. 12 : General attributes and resource loss due to cloudburst at different places in Kullu, Himachal

Himalaya
Atteibutes Shiat Phafal Baladliei
Giemeral
Teagedy Monday Wednesday Monday
(e eate and fime) Tuly.11 Aumusg, 163 August 22
4.45pm 2.25am 10-30pm
Place Shar Garh, Thsjal, Baladhi,
{willage snd nullah) Shar Phisal Balaclh;
Dyistance from Kullu (km 24 26 30
Elevation of village (m) 1350 1780 1357
Elevation near cloudbuarst {my 2500-3000 2204-3000 2500-2800
Heavy precipitariosn time (minures) 15-30 30-45 Si-80
Ocourrence Twice twice. Twice
Warer flow height in nullah (m) 78 3-5 57
MNullahy wedth betore cleudburst {m' 25-33 5-7 2-3
Nullahy width after clowdburst (m) f5-75 15-25 25-30
Drelaris depasition innullah (m) 7B 23 1-2
Besouree loss | Number and wrea |
Casualty [hunan) 7 11 )
Casualty | animal) o - 14
Injured persan 14 i
Bridge (cantilever) 1 1 .
Bridge (wooden) - 1 L
Residential house 7 4 3
Sheds/Khokha 12 21 2
‘Warermills 14 5 4
Washed vehacles 4 3 -
Uproored forest trees 2506 306M) 1200-1506 A00-500
Uprooted horticultueal erees 125-150 73-108 110-135
Agro-horticultural damages (ha) -4 45 15
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caused havee in many area of Himachal Pradesh. A
total of 43 human and 353 animal casualties were
seported. Maorcover, 219 houses and cowsheds, 59
water mills and 15 tea and other shops were washed
away, - Dhistrict Kullu in particudar was badly
affected by this abnoemal rain.  Orher adversely
affected  districts included Una, Solan, Chamba,
Kinmaur, HMamirpur, Kamgra, Lahaul-Spiti and
Bilaspur. A preliminary survey was made ar three
hadly affecred sires, e Shar, Phojal and Baladki in
Fullu district of Himachal Himalava o record the
damage. Table 12 gives derails of resource loss at
three major affecred areas of Kullu distrser.

4. INSTITUTIONAL NETWORKING
AND HUMAN INVESTMENT

4.1.  Integrated Eco-development Rescarch
Programme (IERF} in the Himalayan Region

Thiz programne has enabled Instrunomal
Metworking  for  the  developmemt  of a2
coniprehiensive action oriented rescarch during the
year, Under two broad theest aecas, pamwly
rechnalogy developrment and vesvarch for integrared
eco-developed, and rechnology demsonstration and
extensian, 54 project proposals were considered and
exarmined crivically by the PEC members in 1994~
5. As per the recommendanons af the Peojeer
Evaluadon Commimee, 17 projects (100 o
universitics, 13 o autonomous  organisations
mstitutions and 02 o NGOs) were processed for
fursding during the year.

Hor the regeneration of degraded lands in the
hills of Indian Hhimalaya 7 project proposals were
recormmended for funding by the PEC during the
year on the theme of SWEET [$laping Watershed
Environmental Engineering Technalogy), a package
developed and tested by the Insttute. Ar presen
this acrivity is undergesng in 7 states | e [8K,

H.E., Assam, Arunachal Pradesh, Mizoraem, Hills of

LT, and W.B.) of the Indian Flimalaya. Inall, 45
projects are being carried out in the reporting year,
and 1 projecr, sanceianed by the Instinare, has been

completed during the vear, TERF achivities have
spread our ta 10 states of Indian Himalaya ar
present.

The demils of rthe preject
sanctioned during the year, are as below

proposals,

1. Landuse and land capability mapping in parr of
Kunman lesser Himalaya. (D, P.C. Tiwari, Depre,
of Geagraphy, Kumaun Univeesity, Nainital}.

2. Evaluation of Agro-Silvi- Hortculnaeal system as
an appropoate partern of landuse for development
of the hilly racts of Aronachal Pradesh. (T, Binay
Singh, Deprr. of PForcstey Science, NERIST,
Mirjult, ftanagar, Arunachal Pradesh).

3, Studies on rthe eeo-biology of selecred triburaries
of river Ganga between Devpravag-Rishikesh, (Dr.
Bl Joshi, Insban Academy of Environmental
Seignees, Hardwar, U1,

4. Microbnological and biochemical studies of the
rraditional fermenred beverages of Dacjecling Hills
amd Sikkim. (Dre. [P, Tamang, Deprr. of Botany,
Sikkim Gevermment College, Tadang, Sikkim),

5. Demugraphic, biological and eultural proximates
af hiealth and disease in Arunachal Pradesh. (Dr.
ALK, Ghash, D-l:p‘h.' af ﬁllrhmp{r]::t_wl NEHL,
Shillong).

& Domestication of potential indigenous wildy
semi-wald vegetables of Mampur for conservation
anel possible utilizanon of Marshy/marginal lands
for vegerable. production. (e M. Rohini Kuanar
Singh, Deprr. of Plant  Breeding and Generics,
College  of  Agriculmure,  Ceniral
University, Iinphal, Manipur).

Aprieulture

o Assessment of biodivesity and infraspecific
varlation among two reputed  medicinal plane
genera:  Acwietran L. (Ranunculaceae)  and
Podopiyfless 1. {Podophyllaceae) in the Flimalaya,
(D, R.R. Rao, NBRI, Lucknow, ULP.).
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& An approach o rejuvenate the wastelands of
Morth-West Flimalaya theough dually (Rhizobium
and  VAM) inocuwlated scediings of Rabing peud-
asacia. (Do K. Raverkar, Deprr. of Soil Science,
Dr. ¥.5. Parnar UHF, Mauni, Solan, FLP,

9. Environmentsl meonitoring and management of
watersheds in Himalayan region - A case study of
Sirkhad in Himachal Pradesh. (Prof. H.S. Missa,
Deprr. of Geography, H.P. Universiry, Shimla,
HP).

10. Demonseration  of  Sloping  Wartershed
Emvronmental  Engineering  Technology  for
restoration of degraded lands in Garhwal Fimalaya,
iDr. M.I" Taodarda, Deptt. of Focestry, HNB
Garhwal Univeesiry, Stinagar, U.I.),

11, Madel Developsnent of Agro-Horti-Silvi system
using Sloping Watershed Enginecring Technology
m  Yangmakung willage v the foothills of
Ealimpong in the castern Himalaya, (Mr. 5.D.
Lama, Federation of Societies for Environmental
Protection, Drarecling, W.E.).

12 Application  of  Sloping  Warershed
Emvironmental  Enpineering  technology  for
restoration: of depraded Jhum land in Arunachal
Pradesh,  (Dr. 8.P. Singh, Deptt. of Porest
Genetics, SFRL Tramagar, Arunachal Pradesh),

13, Vegetating the barren soils along Mikki-Tawi
river bed uwsing SWEET. (Dr. A K. Koul, Deprr. of
Bin-Sciences, Jammu University, Jammu, | & K ).
4. Demonstration of  Slopping Woarershed
Emvirommental  Engineering  Technology  for
restoration of degraded lands in Himachal Pradesh,
(Dr, 5.D. Bhardwaj, Deprr. of Silvicultuee and
Agroforcstry, Dr. Y8 Parmar Univessity of
Hornculrure apd Forestry, Nauni, Solan, HLI).

15. Degraded soil and plant  cestoration in
[hatukbasi hill slopes wsing SWEET. (D, Saeda
Kanta  Sarma, Depm  of Botany, Gauhano
University, Guwahat, Adsam).

16, Establishing models for rehabilitation of
depraded Thum land in 2 warershed using SWEET
in Mizoram Hiralaya. (Dr. LK. Tha Deprr. of
Farestry, School of Agriculrurd  Seience  and
Porestry, WEHU - Mizoram Campus, Aizwal,
Mizoram).

17. Bintransformation of lantadencs, the pentacyche
triterpenaids from Lantana {Lastana comara), (De.
Om Prakash Sharma, IVRI Begional Station,
Palampur, H.I.}.

In addirion o above projects, financial
dommitments of 28 projecrs, sanmctioned eardier,
were also fulfilled during the vear, One project has
been successfully completed during the vear amd
recommendations of this project have been sent o
the coneerned departments of statefeentral Govt,
for fullow-up action. Furthermore, follow-up action
on §2 completed project files (rransferred by the
Ministry of Enviennment and Forests, Gowr. of
Indiz to the Institute in 1992 93} has also been
imtiated during the year.

Twao meetings under the IERT were organised
duwing the year: Fifth Project  Ewaluation
Commttes (PEC) meeting (17-18 October, 1994,
[tanagar, Arunachal Pradesh}, and Sish Project
Evaluation Committee meeting (March 13, 1995,
Lucknow, LLP, ).

4.2, Environmental Awarencss Programmes

The participation of stedenss fo cnsure amely
spread of conscrvation mesage and to generare
imvalvement . for  enviconmenral
prorection has long been felr. To start with, one day
programimne 10 this regard was organised by the
Garhwal Unit ar Prof. FLUE. Nanda Memorial Flall,
HAPTRC, Snnagar, Garhwal. 150 snusdents of St
Theresas® Convenr and Central School participared
i the programme.  Environmental awareness
programime invelving school children of a local
school (Trinity School) wis also Lunched by the
Himachal Unit durng the year. A field based

long  term
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awarencs camp was also orgamsed by bath the
Umits; cleaning of surcunding areas by removing
polluranes such as plastic/polythene  bagsfother
garbage and planting of tee seedlings were
umilertaken.

Waorld Envirenment Day was orgamsed by the
Institure  all across the Himalaya,  Plangation
prograime at Katarmal Campus and a group
discussion among the staff were organtsed ar Head
Quarter- Kosi, Almora. The day was also celebrated
by some of the scentsts of the Instrute in the
premises of a focal primary school at village Arah
[ 1540 m amsl; 5 kms up from the main township of
Garur, Almora). The function was attended by the
villagers/women, school children, NGOs; the
function eoncluded by planting of seedlings and
wvisit to the 8.5 ha development wite ar Bulgan
(Arah). Himachal Unir ar Kullu also orpanised the
function by involving local school cluldren in essay
and slogan competition which was followed by
prize dismbution ceremony. M.E. Unit of the
Instinuee celebrated the World Envirconment Day at
Changki Village, Mokokchung Iistrict, Nagaland
which was attended by the members of Changki
village council, the Changla Srudents” Union and

teackhers of the Changki High School, Saplings of

Banvan (Fiews bengalennis) and other loval species
were planted by the members of the village counsl
and teachers, Banyan trees were also planted by the
students, signifying their commitment @ rthe
emarnnmental cause.

A mecting on Perception of Peopies’
representatives on enviennment and developrsent’
was abwo :::r;_:.uni.mi i Joshimath  (Chamali,
Garhwal, UF) on the oceasion of Werld
Environment Day, Among others, the participants
included Map. Gen. (Rerd.) B.C Khandur, M.P.;
Shr K.5. Fonia, MLA; Shri Ramesh Pokhiyal,
MLA; Shri R.I" Tamra, MLA and Sho N.B. Joshi,
ex MLA of the Cental Himalayan regon,  Inoall,
abour 80 participancs actended the meenng. The
meeing recommended  the restoration of degraded

lands in and around Badrimath Dham. The
recommendarions dlso focussed on the rced o
develop and stremgthwen environmental awareness
and education campaign in remote areas so chat the
impovenshment of the natural resources could be
preventedd.

43, Training Programmes

Mipe days reaining programme on Tree
Plantation Technigues to  Army  Tersonnel
(Emaronment  and Namre Conscrvabion) was
organised in the Institute from 20-28 January,
1995, Six army personnel nonyinated from diffecent
sectors (L from 8 RAJRIE, 12 GR and 52 BDG
Stgnal Cov) arrended the training course.  This
preliminary training programme was imparted for
the first ome during rhe year. The posiove response
fronm the traimees indicaned that there s an wrgent
need Too Ccreare environmenral BWareness  Among
vanous sepments of the socety. :l'hcmﬁnm, it s
proposed to hold shoet rerm training courses durtmg
the next financial year at different locatons m the
Indian Himalaya. The proposed sharr teem training
programmes will have a component of on site field/
pracrical demansreations ard will be imparred o ex-
service men/ army personnel, villagers/farmers fmaral
women and NGOs on Nursery Development, Teee
Plantation  Techmigues amd  Matural Resource
Conservation and Management.

4.4, Dissemination of information theough
Merwarking

In conformity with the mandate of the
Institute, the Core is acoively involved in the
dissermination  of  knowledpe  through  inhouse
publications, such as Hima-Parvavaran o variows
insttutions  (tradiconal, acadeomic amd research)
working i the Indian Himalaya, In this eontexr a
number of NGOs amd academic mstitutions are
secking technieal inputs fram the Tnstioute which
are being provided by the sciennsrs. It s expeored
that tlas acrivity will be strengrhened in due course.
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4.5, INSTITUTIONAL COLLABRORATION
AND PUBLICATION

4.5.1. Tropical Soil Biology and Fertility
Programme Coordination Centre

Funding for a large programime with the focal
objective of analysing the factors and processcs
affecting soul biclogy and fertility in representative
agriculrueal systents across the Himalaya  was
pursed. An attemnpt on analysis of eadsting and
ongoing efforts in soil biology and fertiliry i the
perspecive of the programme is being made.

4.5.2, ENVIS Centre

Environmental  Information  System for
Himalayan Eeology earcied forward 1ts activities of
informarion storage, retrieval and dissemination,
Some compurer based audio-visual aids were added
s the preexisnng hardware during the vear. These
additions are expected o improve the process of
technology transfer, disseminaraion of expericnces
of success stories and environemeal education and
awareness,

4.5.3. Kaifal - A promising under cxploited trec
crop of the Himalaya

Woody plant species play a crugial role in
meeting the necds of Himalavan people. The wark
was undertaken 1o evaluate the potential of one of
the imparcant under exploited tree species, namely
Mpica excnlenze (Kaiphal), of the Himalaya. In
particular the prospect of Kaiphal in generating hill
coonomy has been studied.

4.5.4. Enviranmentally Friendly Hill
Development- An approach for District Chamoli

(see last Annual Report for details)

4.5.5. Medicinal FPlants of the Sikkim Himalaya:
Starus, Uses and Potential

{see under quick appradsal studies)

5. MISCELLANEOUS ITEMS

5. L SOCIETY AND GOVERNING BODY
MEETINGS

Dunng this year the G.B. Panr Sociery of
Himalayan Environment & Development met on
November 11, 1994 i New Delhi wnder the
President,  Honourable
Minister for Emvironment 8 Forests, Shri Kanal
Math. The Governing Body of the Institute met
thrice during the year, on July 19, 1994 ar New
Delbi, on Ocrober 24, 1994 ar Guwihat and on
January 1F, 995 ar Mew Delbi. The Projec
Evaluanon Commites held meetings on October
18-19, 1994 (Iramagar) and on March 13, 1995
{ Lucknow.

chatrmanshep  of  the

5.2. ADDITIONS TO LABORATORY AND
LIERARY

Rescarch activities of the Tnstitute have been
further strengthened. An Ulrrasonic Cleaning Bath
(Decon Lab), Ml Water Punficanon  umt
iMillipore], a set of winocular research microscopes
(Miken), Sced germinators and BOD incubaroes
(bath BNSW) have been installed a1 Kosi-Katarmal.
A complete Electrophoresis Systemn wath an Image
Analysis umit (Bio Rad) has been insralled, a Mant
Tissue Culmapee I,ﬂlﬂ':ral,l::lr}' and Sl ﬂnal}'si!i
facilities have been developed ar Srinagar Unit. An
Electronic (Afeoser),  Refrigeraced
Centrifuge (Remi), Mitrogen Anabyser (Tecator),
Research Microscope (Mikon), and BOD incubaror
{MNSW) have been procured at the Sikkim Uit

balanee

With the addinon of books during the vear
1994-1995 the total number of books available in
the Library 15 now 6000, A number of good books
on Information Scerce have been transferred from
the: Emaroamental Information System {ENVIS)
Centre; some books were also  received  from
Morwegian Centre for International  Agniculnore
Development, Norway.
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53. MEMBERSHIF OF SPECIALIZED
COMMITTEES/SOCIETIES

& Frof. AN, Purchit was nominated from Asia in
Internarional Organising Commiitree on Meounrain
Agenda.

® Dr. LMS. Palni was elected member of the
Mew York Academy of Sciences, USAL

® Drs, PP Dhyam, K5 Rae & R.C, Sunddriyal
have been elected Fellows of the Manonal Tnstinuee
of Ecology, New Delhi

® D E. Sharma has been selected as a resource
peoson on Mountain Farming Systems of Hindu
Kush Himalayan Regon by ICIMOT, Nepal,

& Drs. 5.5 Samant & DS, Bawar as well as the
Insoinere were awarded fissz prize in an exhibition
organised by UL Science 8 Technology Council ar
Bageshwar {13-14 January, 1995).

5.4. PUBLICATIONS OF THE FACULTY
H.4.1. Scientific Papers & Reviews

Arya, A5, V. Joshi, TV E. Murthy, A Marayana,
E.G. Saxena, K. Garg and A Narain (1994),
Landshdes : A review and feasibility uwsing remore
sensing, Scientific Note, Space Application Gentre,
Ahmedabad, 1-27.

Awasthi, O.I', E. Sharma & L.M.5. Palni
(19957, Stemflow : A source of nutdents in some
maturally  growing epiphytic orchids of  Sikiam
Himalava. Annals of Botany 75: 5-12.

Badola, HEK. (1994). Bud phenological studies as
an afd to forestry research: an overview. In: P.I
Dogra and B.C. Dhiman (eds. ), Forestry Research
and Edwcanon in India. Diamwond  Jubilee
Publication, Indian Nabonal Scence  Acadeny,
New Delhd. 142-153.

Bhadula, SK. & AN. TPurchit (1954).
Adaprational strategies of plants at high altitudes
and future prospects for the conservation of

biodiversity. In: K.C. Saham (ed), Advances in
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Dhyani, PP {1995), Wild edible plant resources in
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5. PARTICIPATION IN
CONFERENCES

SYMPOSLA/

Seminar/nweting  on “Perception of  peaple’s
represenbatves on enviconment and dﬂ'tlnq'-mnv",

Joshimarh, ULP. 5 June, 1994, {P.P. Dhyam),

Fimalayan Corservation Programme Governments
- People Participation. Vigyan Bhawan, Mew Delhi.
27-28 June, 1994 (1T, Diharh.

Uith WEDNC Conterence, Colomiba, 5o Lanks, 21-
26 August, 1994, (AP, Tain)

Tth TIMTABR-1994, Marali. 26-28 Augisr, 1994
(1. Kunayal)

Manomal Scrminar on Landuse conflicts in the wake
af urban development in India with  special
referénce to wban frnges i UP, GB. Pan
Instute of Socal Scicnces; Allahabad  26-27
Seprembar, 1994, (N, A, Farcogquee)-

Manoig! Seminar on A Decade of Orchid Beseanch
and Development, New Delhi. 24-25 Cerober,
1994, (LK. Ra).

Semmamar on Beolosy and Envicenment, Guwahan,
Assam. 26 Ocrober, 1994, (LM.8, Palni & K.G.
Saxena).

Fourth Inrernational Congress of Ethiasbsology,
M.ER.L, Lucknow. 17-21 Nevember, 1994 (5.5,
Samant & 5. Changldja).

First Conservation Congress. New Delhi. 19
Mavember, 1994, (17, Dhar).

tnrrnational  Symposium on Plantation  Crops.,
Caleur, Kerala, 30 New-3 Dec, 1994 (5K, Nandi).

Regiomal Conference on Sustainable Development
of Fragile Mountain aress of Asia, FCIMOD, Nepal,
13-15 December, 1994 (AN, Purchit).

Internaponal GO Consulapon on Mountzin
Agenda, Tima, Peru, 22-27 Pebraary, 1995, (AN,
Purohit],

Jrd Internacional Conference on Appropriate Waste
Management Technologies  for Developing
Countries, NEER], Nagpur. 35-26 February, 1995
(AT Tain)

MNatonal Sepanar on "Earth Resources, Tedustrial
Development  and  Environmental
Umversity of Rajasthan, Janpiar, Maorch 20-22,
1995, [Kireer Kumar)

Tsaues™,

5.6, TRAINING COURSES/WORKSHOPS

Training on SALT Programme at ICIMOD, Negal;
Philippines; Thialand. (% Changkija).

Workshop on Research and Monitaring in Corbenr
Tiger Rescrve. Kalagarh. 18 May, 1994, (U Dhar
and D, Choudhury)

Start-up workshop of the OIXA (UK) assisted HLP,
Foresrry Peoject on Joint Forestry Plannning and
Mapagement  Approach.  Department  of Forest
Farming and Conservarion (H.P.}, Mohal (Kullu).
17 Jane, 1994, (1. K. Badola)

Regional planning workshop on Appropriate Soil
Conserving Farening Systenis in the Hindu Kush
Himalaya. ICIMOD, Kathmandu, August, 1994
(K.G. Saxena)

Workshop on Automatic Weather Seations | AWS),
GBPIHED Unit, S MNagar, Garbwal. 21-22 July,
1994, (5.C. Ram, H. Kumar, V. Joshi, R.K. Das),

Waorkshop on Astan Blotechnology & Biodiversiey
sub-programme . of UNDP-Farm Projeer,
Department of Biotechnology, Mew Delhi, 27 Sepr,
1994 (AN, Purohit & L.M.5. Palni),

Workshiop on Medicinal Plants and  Owrchids,
Gangrok, Sikkim, 21-22 Ocwober, 1994, (AN
Purohic, L.0.5. Palni & Staff of Sikkim Umnit),
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HNatiomal workshop on Advances in Hydrological
Iisrewmentanon, Roorkee, 25:26  Oerober, 1994,
{J.C. Kunayal).

Workshop on Ethnobiolagy, N.B.R.1., Lucknow,
12-15 Nov., 1994, [Subrat Sharma).

H;m—r-up 1.1.'(;|rk'.'h|,r|_1- an Bi I-Q‘I.l'\"l'.'l.'xi.n_r' Camservation in

Grear Himalavan National Park. Deparrment of

Forest Farming and Conservanon (H.PL, Mehal
(Eulluy, 14 November, 1994, (1LK . Badola)

Tnternarional  Workshop  on “Rehabilitagon of
degraded lands in mountain ecosystems of the
HEH region”, Baoshan qmy, Yunnan Prosance,
China. 19-22 December, 1994, (P.P. Dhyani ard
B.I' Kathyari}.

Workstop on Heetiealtaral Crops, Dr, Y5, Papoar
University of Horticulture and Feresny, MNauni,
Solan,; 14-15 December, 1994 (5.0, Ram),

Manning Workshop on Biodversity Conservation.
Brtish Council Dhvision, New Delhi. 2-3 March,
1995, (1. Dihar).

Warkshop on “People’s participation in Himalayan
Ri_ndjm.:r_ui[-:.' Conservamon”™, Gﬂﬂgﬂli.h.‘lt,
Pisharagarh, U.P. 21-22 March, 1995 (U, Dihar,
PP Dhwvani, 5.5, Samant, R.G, Singh, K, Kumar,
B.5 Rawal, [. Upren, 5. Airy, 1D Bhar, A
Tewan, J. Bishe}.

5.7. MEETINGS

MacArthur Foundation Mecting, TCIMOD, Nepal.
April, 1994, (AN, Turslut).

Environmental Councll Mecting.  Thlhi.  April,
1994, (AN, Tarclur).

Meering with Director General, TCIMOD, Mepal &
Secretary, Minstry of Environment and Forests,
Govt, of India. New Delbi. Apeil, 1994 (AN
Purchic).

Meening on Beview of researeh  in Nanda Devi
Biosphere Reserve, Wildlife Instwie  of India,
Dehradun. May, 1994, (5.5, Samant).

Meeting on Sustainalbe  Unlizadon of [ndian
Germplasin by MNetworking Researeh and Indusery
Support  (SUIGENERIS).  Ministry  of
Environeent amd Forests, Mew Delhi. June, 1994,
(L0, Dihar)

Mesting at Deprr. of Biotechnology, Mew Delhi.
Tuly, 1994, (L.M.5. Palni & U Dhar}.

Meenng on Jeint management of Protected Areas,
Mew Delhi. Seprember, 1994, (T3, Choudbry).

Planning meeting on Beozoning in the Hindu Kush
Himalaya. ICIMOD, Nepal. Seprember, 1994,
(K.G. Saxena)

Meeting  of Project Evaluation  Commirrec.
Iranagar, Arunachal Pradesh, Oetober, 1994, (U,
Dihar & P.P. Dhyani).

ICIMOD Board of Governors and Support Group
Meeting. MNew  Delhi Moveinber, 1994, (AN
Purchat).

Meeting on Sustainable landuse alrernatves for
shifting cultivarion in MNagaland. Movember, 1994,
(D, Chewsdhury).

Mecting on  Biodiversicy, INSA, MNew  Delhi
January, 1995, (D, Chadbury j.

1I Task Force Mecting. Deprr of Biotechnology,
Mew Deelhi. March, 19495, (U, Dhar).

Dr. 5.8, Samant delivered lecture in Spring Dales
Schoal o School/College  students on 13 June,
1994, organized by SEWAK and  sponsored by
Minmistry  of
Tacknoww.

Human Hesource  Development,
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6. STATEMENT OF ACCOUNTS*

HARISH C, KAPOOR & CO. 22 Paitan Bazar
CHARTERED ACCOUNTANTS {Above Frontier fewellers)
Dehra Dusn - 248 (411

Tel:0135-2494] 28255 253488

The: 0585-280-DDBC IN

Fax: 0135-25152, 23727

To

The Dhrector

G.B. PANT INSTITUTE OF HIMALAYAN
ENVIRONMENT & DEVELOPMENT
Kaos,

Almoea - 263 643

Dear Sir,

We have examined the balance sheet of GB. PANT INSTITUTE OF HIMALAYAN
ENVIRONMENT & DEVELOPMENT a5 ar 31st March 1995 and the Tieome and Expendinere account
tor the year ended on that date which are in agreement with the books of account maintained by the said
Insritution,

We have obtained all the information and explanations which to the hest of our knowledge and belief were
necossary for the purpose of the audit. In our opinion, proper boks of account have been kept by the head
office and the branches of the above named institution so far as appears from our examination of the books,
and proper returns adequate for the purpases of audic have been received from units.

In our opinion and to the best of our information, and according 10 information given 10 us and subject B0
notes forming part of accounts, the said accounts give a true and fair view -

(i) in the case of the Balance Sheet, of the state of affairs of the above named institution s on March al,
1995 and

(i) in the ease of Income and Expenditure Account, of the income of irs accounting vear ending on
March 31, 1995,

(i} in the case of Beceipt and Payment Account, of the receipts and payments during the accownting vear
ending on March 31, 1995,

For M5 HARISH C. EAPOOR & C0.
Chartered Accountants

Dated: May 30, 1995 (S
Place: Diehra Dun. (HARISH C. KAPOOR)
E.CA

* Detailed annemures are available for mnspection ar the Tnstinure.
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HARISH C, EAPOOR 8 CO. 22 Palrass Bagar
CHARTERED ACCOTTNTANTS {Above Frontier Jewellers)
Drehra Thun - 248 000

Tel.:0135.-24941 , 24255, 25368

The.; 0585-280-DDBC I

Fax: 0135-25152, 22727

MNOTES FORMING PART OF THE STATEMENT OF ACCOUNTS FOR THE YEAR
ENDING ON MARCH 31, 1995 AND ANNEXED TO THE BALANCE SHEET
OF EVEN DATE
1 Boocks of accounts have been maintained on cash basis subject to para 4 below.
2. Mo depreciation on Fixed assets has been provided in the accounts and value shown at cost. Amount
of Bs 46,39 40369, being depreciation on fixed assets as shown in the balance sheet for the vear ending
Mlarch 31, 1994 has since been reversed.

4. Allpurchase of consumables, laboratory expenses, chemicals, glassware, stores & stationery have been
charged to Income & Expenditure Account at the time of purchase,

4. Interest on Fixed Deposits has been provided on acerual basis,
5. Full form of Short names reflected in the statement of accounts is as under:

NORAD : Morwegian Agency for Development Corporation.

ICIMOD ¢ International Center for Integrated Mountain Development.

IERF i Integrated Eco Research Program.

ENVIS :  Environmental Information System,

DST : Department of Science & Technology.

CsIR ¢ Counsel of Scientific and Industrial Research,

DST(RWH) :  Department of Science & Technology. (Rain Water Harvesting)
DST (SF) ¢ Department of Science & Technology. (Seil Fertility}

INSA ¢ Indian National Science Academy.

BIOTECH : Department of Bio Technology.

NEC :  Morth Eastern Council.

NWDEA : Mational Watershed Development Project for Rainfed Areas,
UWDP ¢ Lnited MNation's Development Frogramme.

UNESCO @ United Nation Educational Scientific and Cultural Organization.
UNICEF ¢ United Nation Children Fund.



i AN

6. Stock registers of assets have been maintained by the institution for movement of assets, stores, vehicles
and other consumables, which have been physically verified at regular intervals,

7. During the year vehicle Mo UTS 2199 was sold for Bs 69,000 /- which was transfered free of cos| under
IERT Projuct.

8. Fixed Assetsexcept vehicles haveneinsurance cover to provide secy rity againstany loss. Considering
the accumulated valus of assets, appropriate Insurance cover be cbtained.

9. Annexure "A’ B0 Z are integral part of Statements of accounts prepared for the yvear.

For M/S HARISH C. KAPFOOR & CO.
Chartered Accountants

(5d /=) Dated: May 30, 1995
HARISH C. KAFOOR) Flace : Dehra Dun.
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TTARISH C. KAI'OOR, & CO.,
CHARTERED AQCOUMNTANTS

22 FPaltan Bagar

{Above Fromtier Towellers)
Diehra Dun - 248 001
Tel0135-24941, IR255 25365
Tlx.: (5E5-280-PXDRC IN

Fax: 0135-25152, 22727

G.B, PANT INSTITUTE OF HIMATAYAN ENVIRONMENT & DEVELOPMENT

KOS ALMORBRA

Balance Sheet 2 on March 31, 109§

FARTICTLAR ANN AMOUNT AMOUNT AMOUNT
SOURCE OF FUINDS:
* General Fund:
Last Balance: 1,935 841 81
Less: T to Endosvment Fund: L73g.va0.01
196 921,80
Add: Addions For de Year: 892 31534
= 1,089237. 14
*  Eodowment Fumpd:
Transfer from General Fund: 1,738 920001
Add: Intersst Accrued: 23,231.00
—en 1,762,151.01
*  Fixed Assets Fund:
Last Balane: 33,176, 17939
Add: Additions For the Year: 14,730, 460,92
_—= 47906 64031
Less: Sale During the Yr.: 162 A70.00
= 4774306131
* Cogworuction Fund - OC;
Last Balance: 54 204 37700
Add: Addinons For the Year 33,202 000,00
P §7,406,377.00
Less: Transf. during che Ye: 1,01
B7.206,377 00
* Praject Funds: Al
Besearch & Development Fund 4058 B3 48
Constructinn Fund: B0,580,00
MEC Shillang Fund: 43470000
IERF Project Fund: 248
ENVIS Project Fund: (381700
DST (SKE) Froject Fund: B50,000.00
NWDRA Project Fund: 102,315.00
DET (RSR) Project Find: 103200
UNDT Praject Fund: 82 74800
DST {REAM) Project Fund: £0,934.00
CHIR Project Fund: 4, 16500
BIOTECH (1) Froject Fund: 175 28800
BIOTECH (I} Project Fund: 52191500
BIOTECH(TIE Project Fund; 156,937,060
Balance Carried Forward: 1011437297 138,001, 720.46
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TIARISH C.KAPOOR & CO.
CHARTERED ACCOUNTANTS

22 Paltan Ragar

( Aberve Broavier Jewellers)
Dehra D - 248 001

Tel. 013524941, 28355 25368
Tlx; OSE5-2R0-DDEC TN

Pax: 0135-25152, 22727

G.R. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOPMENT

KOSE, ALMORA
Balanee Sheer as-on March 31, 1995

PARTICULAR

AN AMOUNT AMOLUNT AMOUNT

Balassce Brought Forward:

Project Funds (Browght Ferand |:
TINESCOY Frogect Fuoud:

INEA Mecting, Fumd:

ICIMOD Meeting Fund:

NORAD Project Fund

TaBEF Project Fussd:

TCIMODY Project Fund:

TNDO CANADMAN PI’I’.FIH.'L'[ Fund:
TCIMOD SALT Project Pussd:
TCIAIODY ISMA Propect Funil:

* [ther Linkafmses
Security Deposit:
Groug Saving Link Insurance:
CI'F Fm_\.'nbll::
TS Payable:

TOTAL Bas..

ATPLICATION OF FLISTS:
* Tized Axxem:
* Dreposits with:

CCLT for Construction:

AP LA fior Land:

* Security Deposits:
¥ Closing Balances: B

TOTAL Ba

[Sedf=)

{ Foanee Officer)
(54

(DD, Offscer)
(5dj-]

{Otficer Incharge]
{Seli-)

(Direear)

138,001 7246 .46

L1 1437297

108 393,00
.00
0,00
108353009
362 360,00
(2667995
39 K51 00
216, 566.00
6AA HES 00
_— 10,26% 043,33
50, 743,00
L9815
280300
AT 106
fid 415,15
148,335 18484
47, 743.961.31
BT A6, 3700
HE,[00.00
. 87 486, 377.00
31,075.00

13 0075,771.58

145,335,184.84

As per our separate report af even dare,
For M/S HARISH C. KAPOOR & CO.
Charrerzd Accountants

(-
Diated: May 30, 1995 (TTARISH C. KAPODER)

PFluce: Drebira Dun,
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HARISI C. KAPTHYR 8 OO,
CHARTERED ACCOUNTANTS

22 Paltan Bazar

{Above Fromtier Jeweidlens )

Dichra Diun - 248 GOF

Tel:135-2494], 28255, 25348
Tha.: O585-280-DDRC N
Fax: 1135-25152, 22727

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOPMENT

Ifcome # Bapewdiure Account for the Year Endog oo March 31, 1905,

KOSI ALMORA

PARTICULAR ANN AMOUNT AMOUNT AMOUNT
Grants in Aid:
Diesiimatied Projece Grangs:
* Resparch & lh'mh::pmunt

and Oither Expenses; 200, 250,000 08k
* Constroction Work: 33 202 DO
' NEC Shillang: TEO00.00
* IERF: 3,993,007 41
* EMVIS: 210,000,000
* DST (SER): BS0,00000
' NWDRA: 18k R00L00
¢ DST(RSR): SO0
* LINDE: W3 G000
* DST(REM}) 1000060
* ORTR: 43 455,040
* BICTECH {1} 23500000
* BIOTECH (I CLd
* BIOTECH {TIT): Iy

LINICEF: 127 500000
* INSA [hleering): .00
* ICIMOD (Meeting): 65 RN
¥ NORAD Project Pusd LD
*  ICIMOD Progect Fand: 311, BRE0G
* TERT Project Tund: 331107060
* INDO CANADIAN Projec: 459 617.00
* ICIMOD SALT Project: T48. 57200
* ICIMOD ISMA Projec: TTO Fa5.00

T 406844341

Less; Trf. to Desipnared Funds:
* Baosearch & Development

and Other Expenses: 20,2500 00000
* Construction Work: 33,202 (040,00
* MEC Shillong; 75 00,00
* IERT: 3903 007 41
= ENVIS: 2100
* DST {SEB) H50 00,0
* NWDRA: 199 B0
* DT (RSB} SEh, R0,
* UNDP: B3 600,00
* DST (REM}): 403, 00R0. 040
* (CSIR: 43 495,00
* RIOTECH {I): 23800000
* BIOTECH (I} 0.0
* BIOTECH (I} LHLE
Balunee Casrsed Forward: 59,244 50241 62,068 443,41




s

TARISH C. KAPQOR & CO,

CHARTERED ACCOUNMTANTS

22 Palean Bazar

[Abawe Froamier Tewellers |

Dichra Prun - 248 001

Tel:[135-24041 28355, 25368

Thx.:

GBS 2R0-DDEC M

Fax: 0135-25152, 23717

G.E. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOPMENT

KOSL, ALMORA
Income & Expendinere Aceount for the Year Bnding on March 33, 1905,

PARTICULAR ANN AMOUNT AMOUNT AMOUNT
Balance Brought Forearnd: 62068 443 41
Balance of Trf. to Designarsd
Furneds (Brought Forweard): 59 244 002 4]
¥ LUNICEF: 127 50000
*INSA (Meering): 0,00
' OICIMOD (Meeting - LEREFRRETY
© NOBAD Progect Fund; 0,00
* ICIMOD Projece Fund: 311 AR8 00
* TSBEF Profject Fund: 331,197.400
¥ INDO CANADIAN Progect: 459 61700
¥ ICIMOD SALT Project: TEES574.00
* ICIMOD 15MA Praoject: %6500

G2 068 423 41
.00
Interest From Banks: ) 533,34
Oither Incomes:
* Licemoe Fee: 11 43800
* Warer Testing Fee: 1,135.00
¥ Mursary: &, 1 .00k
* Miscellaneenas: 111,537.00
130,000 .00
Desipnated Grasts Utilised:
* Besearch & Development
and Chhier Expenses: 18490 382,70
* Consrructyon Work: 33,2002 (W00.00
* NEC Shillong: 31.530.00
* TEEP: 803 015.00
* ENVIS: A0 390,00
" DST(SER): .08
¢ NWDRA: BT 485.00
* DET{RSR}): T4 70200
* UNDPE: 10 852.00
* DST (REM;: 33 69800
¢ CSIR: 43 495 00
Balance Carried Foraard: 56,285 529,70 TT093L 34
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HARISH C. KAPOOR & CO.
CHARTERED ACCOLUINTANTS

23 Palmn Baear

{Above Frantier Jewellers)
Diehira Dun - 248 (L
Tel:0135-24941 38255, 25368
The.: 0585-280-DDBC I

Fage: (0135-251582, 22727

G R PANT INSTITUTE OF HIMALAYAN EXVIRONMENT AND DEVELOPMENT

HOSL ALMORA
Income i Expenditure Account for the Year Ending on March 31, 1995,

PARTICULAR ANN AMOUNT AMOTUNT AMOUNT
Balance Broughs Forward: TT0N34 54
Deasip. Grants Utled Contd: 56 285 529.70
*  BIOTECH (I): 136807200
= BIOTECH (IT): 4,022 341.00
*  BIOTECH (IIT% 52471300
= UMICEE: 18 107.00
* INSA (Meeting) 8294700
* ICIMOD (Meeting): 30,000.00
*  NORAD Project Fund; 1,913 fE4.00
*  ICIMOD Projeet Pund: 150,185.00
*  TARF Project Fund: 37049100
* INDO CAMADIAN Project: 419,766,060
¢ ICIMOD SALT Project 532,008, 00
v ICIMOD BSMA Projeer: 143 080,00

S i 65 860.923.70
TOTAL INCOME (A): 66,631 858,04
EXPENDITURE:
Frojecr Expenditure:
* Research & Development

aned Other Bxpenses: B 4640, 25570
*  Copstruction Work: W (3.0
*  MEC Shilleng: gy 31,530.00
4 NORAD Praject Fusd: G 1,715.272.00
*  ICIMOD Project Fund: T A70,491.00
% TSBF Project Fund: L 130,185,040
+  IERE: H' 35903.015.00
*  ENVIN T 197,154.00
*  DST(SKE) T 0.

* ONWDRA; K 97 48500
*  DST{RSR): LT 74 702,00
*  UNDE: N 10,852.00
' DST(REM): N 33 608,00
«  CSIB: o 43.495.00
' BIOTECH (I): 5 242.714.00
* BIOTECH (II}: o S48 0900
*  BIOTECH (II3: B ZHE 07700
*  UNICEF; - 18, 107.00
* INSA (Meeting): T 82,947 00
*  ICIMOD [Meeting): 1% 3000000
* INDOD CAMADIAN Project: nr 291.,702.00
*  ICIMOD SALT Progect: W 178, 277.08
*  HCIMOD ISMA Project: w 69,312,000
e 17,928 462,78
Ealance Carried Foraand: 17,928 462 78
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HARISH C. KAPOOR & CO.
CHARTERED ACCOUNTANT

22 Palean Bazsr

{.ﬂ;_hc:wu Froorer lv:"-l-'l:!lt.‘ﬂ:l
Trehra Dhun - 248 O0H
Tel:0135-2494] 28255, 25368
The.: O585-280-DDBC TN

Fax: 0135-25152, 22737

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOPMENT

TOTAL EXPENDITURE (B

EXCESS OF INOOME OVER EXFENDITURE [(A] - (B)]:

(8ds-3
(Fizsarice CHficer)
iSd/)
(DD, Oifficer)
(5dj-
{CHficer Incharge)
iBdg)

)

Dyaved: May 30, 1995
Place: Diedura D,

KOS, ALMORA
Tncome & Expenditure Account for the Year Ending on March 31, 1995,

PARTICULAR ANN AMOUNT AMOUINT AMOUNT
Balance Brought Foraard: 17926 462 78
Mt Loss an Sale of Vehicke: 4] F98.00h
Capital Exp, Tef ro CCLH 33,202 000,00
Capital Expenditure:

* Research & Development:
Library: 2,020,192.00
R & D Equipments: 5,025,264.00
Oitfce Bquipinents: £0,100.00
Busniiure: 1,004 351,00
W 029 907,04
= NORAD Projecn: 198 41200
© TCIMOD Projest: 0.00
* TN CARNADIAN Froject: 12606400
= ICIMOD SALT Project 353, 730.92
= ICIMOD [5MA Project: 73,7800
* ENVIS Project: 11123600
* BIOTECH (I); 1,125 358.00
= RIOTECH (I 3.473,349.00
* BIOTECH (I 236 636,00
e 14,730,460.92
Tess: Cint of Assers Sold: 162 (7200

14,367 751,92
#5,739,542.70

89231534

As per our separane report of even dare.
For M/S HARISH C, EAPOQOR & CO,
Chartered Accounrants

i)
(HARISH C. EAPDOR)




o7

FIARISH C. KAPOOR & CO.
CHARTERED ACCOUNTANTS

22 Palean Bazar

{Above Froatier Jewellers)

Trehira Dun - 248 G0}

Tel./0135-24941, 28255, 25368
Thx: 585-280-DDRC IN
PBax; 0135-25152 22737

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOPMENT

EOST, ALMORA

Receipt 8 Fayment Account for the Year Ending on March 31, 1895,

FARTICULAR ANN AMOUNT AMOUNT AMOLUNT
RECEIPTS:
Opemng Balunce: x 14 150 476,22
Cirants in Aid:
* Raeszarch & Development
and Other Expenses: 20, 250,000.00
¢ Constraction Wark: 33,202 (0. (W)
¥ NEC Shillesys: 75,000,040
= IERE: 3093007 41
¥ ENVIS: 210006000
' DST (SER): RR0.000.0)
' NWDRA: 199 RO
* DSTIRSR) Si060.00
* LINDE: Q3 60000
* DT {REM): 200 GO0
* CEIR: 43-:495.1.1”
' BIOTECH (I} 234, (K0.00
* BIOTECH (IT}: .00
* RIOTECE (111} 0.00
* LMICEF: 127 500.00
¢ INSA (Meeting .o
* ICIMOD (Meeting ) 5 00000
— BN 43720241
Inrerest from Bank: L ER T
Orher Receipes:
* Security Deposit; 18,790k
* fGroup Savings Link [ns. E98.00
* Lizenee Fee: 1142500
* Warter Testmg Fee: 112500
* MNursary: A, 011,08
# Miscellaneous: ]].j.ﬁ!?.[}(:l
* Hale of Vehicles: 121 381.00
* TS 8 CPF Reconveries: 1,689.00
e 272 Balhon
Adbvances Recovered:
* BlueStar Led, {BIOTECH -Ty: 157 048.00
*  Erishia Plast Ind (BIOTECH -1} 206, 01,060
* Saveer Electro. (BIOTECH - IT): 81,732.00
= Giachwal Unit (BICYTEC 1100 165 KL
PR 19 FHLC

TOTAL RECEITTS Ks,

75,111,361.97
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HARISH C. KAPOOR & GO,
CHARTERED ACCOTUMTANTS

22 Palcan Baear

[Above Fronoer Jewellers)

Drebura Dun - 248 00

Tel:0135-24941, 28255, 15364
Th.: D585-280-DOEREC IN
Pax: 0135-25152, 22737

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOPMENT

KOSI, ALMOEA

Rtﬂ:i{:-‘[ & P‘:\.:.lﬁm'[ Account for the Year F.m:ling on March 31 L1995

FARTICULAR ANN AMOLINT AMOUNT AMOUNT
PATMENTS:
Project Payments:
* Baesearch & Development
and Other Expansas; R 9 260 45570
* Construction Waork: o 33,202, 000,00
* MEG Shillong: I 31.530.0d
* IERF: H 3593 015.00
* ENVIS: T 197 154.00
* DST{SEB}): F 11
¢ NWDERA B DF 4R5.00
* DAT{RSR): i 74,7000
* UNDP: it 1085200
* DET(RKXD): i 33, 608.00
* LSIR: 0 43 405 .00
* BIOTECH (I3 L 242 71400
* BIOTECH {II): gy S48, 802 (K
* BIOTECH (ITT): B JEBO77.0R)
* UNICEF: ' 18,107.00
' OINSA (Meetimg) iy 125 00 ik
+ ICIMOD l:-h'laenng:l.' Tr &5 D0 O
— - = 48 432 27670
Capatal Expendisure:
* Library: 2020192 00
" K & D Equipments:
RESEARCH & DEVELOPMENT: 5925 1n2.00
ENVIS: 110, 236.00
RICTECH (T} 1,125 35800
BIOTECH (I0); 3,473,349.00
BIOTECH (III): 236 63600
_— LonsT1 843 00
* Qifwe Equipmments: A0, 100,00
* PFurniture: 1,004,351.00
——— L3976 485,00
Securiey Paid: 23,205.00
F.C. Inter Account: e 3330

Babince Carried Forward:

63,126,290,70
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HARISH C. EAPOOR & OO,
CHARTERED ACCOUNTANTS

22 Paltan Bazar

{Above Frontier Jewellees)
Dehra Drun - 248 001
Tel.-0135-24941 28255, 1536k
The: D585-280-DDRC IN

Pax: 0135-25152, 22727

G.E PANT INSTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOPMENT

KOSL ALMORA

Receipt 8 Payment Account for the Year Ending em March 31, 1995,

PARTICULAR

ANMN

Balancs Browght Forward:

Chosang Ealunce:

* Cash & Bank Balance:
Case in Hand (IC A/C:
Almora:

Sraagar:
Sikkirm:
Eaulha:
Dimapur:

Cash at Bank (IC ANCY:
CRI Eosi AJC No. CD-14:
SBI Almora A/C Na, 22752:
SBI Tadong AJC Na, GA/4/65:
SEI Kullu AMC Na. 50201/7
SBI Srimagar AMC Mo, 3/615:
SEBI Dimapur:
ANC Mo, CRD/6/22:
SBI Almera A0 No. 23884

Advances:

House Building Advance:
Units af Institute:
Srinaygar (Garbraral Undt):
Sikkim ¢5ikkim Unir):
Dimapur (N E. Unit)

* Fixed Depast:
With SBI-Endowment Fund:

Balance Carried Forwasd:

AMOUNT AMOTUNT AMOUNT

63,126 290,70

21,598.90
5. 57R40
354481
10,712.36
506837
4650283

1,223,639 20
7007 530,55
95,505.21
9,030.62
157,281.72

3062124
5,000.00

§,518,538.55

108,024.00
L36,345.00
#,810.00
23 000,00

166,155.00

1,509 786,00

11,349 0948 63,126,290,70
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HARISH C. KAPOOR & GO.
CHARTERED ACCOUNTANTS

22 Paltan Bazar

{Above Frontier Jewellers)
Drehra Dun - 248 00]
Tel:0133-2494], 28255, 25368
The: 0585-280-DDBC TV

Fax: 0135-25152, 22727

G.B, PANT INSTTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOFMENT

KOST, ALMOEA
Receipr & Payment Account for the Year Ending on March 31, 1995,

PARTICLULAR ANN AMOUNT AMOUNT AMOUNT
Ealance Browght Farard: 63,126,200, 70
Closrig Balance Continued:

*  Advances Broughe Forward: 11,349,002 43

Dhue - SeafffOthers (16 A/Ch:

Direcror - TART: 26.50
G.C.S. Mepi (CSIR): 2,000,000
Pan Singh: 385.00
A, Pardhar: 38200
EE Prl.mj::,r: 4 (0.0
CPE: 129.00
N.E.5.A. Hyderabad: 11, 2000060
Shivalik Agro Products: 67700
Maruti Udyog L. 43 326 39
Elenzzids Con. Contrals

Pvr Lud: 5717500
M.ICR.: 1638200
Group Sav. Link. Ins.: AT1.90

636,061,79
1198507127
TOTAL Rs 75,111,361.97
(Sd-)
{Fmance Officer) As per our separate report of even dare.
[&dfy For M/8 HARISH C. KAPOOR & CO.
(Th.I0, Orfficer) Charmered Accountants
(S}
[Offzcer Incharge’) (5~
(Bdf-y Diared: May 30, 1995 (HARISH C EAFOOR)

{Director)

Place: Dehea Dwun.
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INSTITUTE PUBLICATIONS

1991

Agriculiure Economy of Himalayan
Begion, Vol T Eumaun,

1992

Himalayan Environment & Development:
Problems and Prapectives

Integrared Watershed Managemenn: A case
study of Sikkim Himalaya

Action Flan for Himalaya
1993

Agriculture Feonomy of Himalayan
Region, Vol I Garhwal

Himalayan Biﬁdiwm’ity : Conservation
Strategies

Tropical Soil Biology and Feniliry
Research : South Asian Context

1994

Environment Friendly Hill Development :
An Approach for District Chameoli

Sustainable Rural Development:
Opportunity and Constraints

Myrica esculenta Box Myrtle (Kaiphal) : A
promising underexploited tree crop of the
Himalaya

Hydropower Management for Sustainable

Rural  Development in  BRemote
Unelactrified zones of Himalaya

Sustainable Development and Rehabi-
litation of Degraded Village Lands in
Himalaya

Medicinal Plants of the Sikkim Himalaya:
Sratus, Uses and Potential

REGULAR PUBLICATIONS
Hima-Paryavaran (Newsletter - Biannual)
ENVIS Bulletin (Biannual)

Annual Report



