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THE YEAR 1995-86 : AN OVERVIEW

This was a particularly important year for a variety of reasons for the Institute. Since its
inception in 1988, during Pandit Govind Ballabh Pant birth centenary year, the Institute has
continued  to foster, carefully nuriure, improve and develop various research and
developmental programmes based on its mandate, under the capable guidance of the Science
Advisory Committee, members of the Board of Governors and the Society, During the year,
while a number of studies were brought to a logical conclusion, a number of new initiatives
were also undertaken in addition o providing necessary support to ongoing activities, The
Institute added two major publications to its credit, which were released diring the Annual
Day celebrations held in Shimla; a list of Institute publications is given on the inside back
COVET,

The milestone events, mentioned in subsequent pages in this report, indicate that a
number of important achievements were made. The Institute strengthened its ties with a
number of National and International partners, and also establizhed links with SOME more
organizations committed to the welfare of the mountaing in general and, Himalayan region
and its inhabitants in particular. Funding received from many National and International
sources iz an indieation of inereasing scientific capabilities of the Institute.

With construction activities nearing completion, it is hoped that the residential and
administrative cum laboratory complex would be ready sometime early next year. With
improved infrastructural support and facilities the Institute is looking forward to
sirengthening ils commitments to ongeoing programmes, expanding its activities in the 9th
plan periad and forging stronger links with various partners in development and research.

The year also witnessed tho suscesafil eompletion of five year tenure by Professor AN
Purchit, FNA, as Director of the Institute, During his tenure (1990-95) substantial and all
round development of the Institute took place, and the Institute would like to record ite
appreciation for his untiring service and for providing dynamic leadership.

L.M.S PALNI
Director Incharge
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MAJOR ACHIEVEMENTS

Suitable models for efficient upland farming systems wers developed applying soil, water and
nutrient conservation techniques in watersheds of Sikkim and Garhwal Himalaya.

Integrated approaches on the management of irrigation systems, keeping in view rural water
supply and sanitation, were developed in selected areas of Kumaun.

Qustainable Natural Resource Management models through peoples' participation are being
developed in selected villages of Nanda Devi Biosphere Reserve.

Preliminary studies on Biodiversity assessment were completed in selected Protected Areas of
Kumaun and Himachal Himalaya.

Environmental awareness programme and Biodiversity Conservation through school children
wis eanlinued in the disteict of Pithoragarh of KEumaun Himalaya.

Resource use in Kullu valley has been studied with a view to evolve gustainable practices.

Conventional and in-vitro propagation protocols for selected multipurpose tree species were
developed.

Badrivan Restoration Programme at Badrinath was further strengthened through the
participation of traditional institulions and army personnel.

Micrabial interventions for improved plant performance of selected plant species were
developed,

A number of projects have been sanctioned to Institute staff from National and International
BEBNCIes,

Several on sile training programmes on nursery technalogy, conservation practices and
protected cultivation were organized in remote villages with participation of farmers, NGOs
and army personnel Training workshops and policy level meelings were arvanged for
professionals/planners from hill regions on advance technologies like 1S,

A model for use of Biotechnology and Biodiversity for rural development haz been
demonstrated in Haigad watershed,

Documentation of inhouse R & D studies was further strengthened through the publication of
two new titles in addition to regular publicslions.




A 5

1. INTRODUCTION

The reporting year 1995-96 15 the seventh
financial wear of research and development
imtiatives being carried out by the Institute,
ineluding its units, at vartous locations in the
Indian  Himalaya, These
programmes supported through core funds of the
Institule and projects financed by
agencies, both national and mternational. All
programmes are formulated with a sirong focus

activities  include

external

ot Tegional issues, and endeavour to  sesk
practical and workable solutions to specific,
problems  pro  Bone  peblico with  peoples’

partictpation at all levels. The Science Advisory
Commitles of the Instiiute provides approval,
general guidance and help for all programmes ab
tritio. At the present fime, R & D activities of the
Institute can he broadly classified into sz core
programmes, Some projects were  succosshally
congluded during the year, summarios of thess
are placed at appropriate places in the text; in
due course detailed documents will be published
and made available to the public, The progress
made during the year 1995-96 on variows ongoing
and newly initiated projects, and a brief account
of seademic and other activities, along with the
statement of accounts, 15 presented in this repert.
We would be most grateful for critical commaents,
suggestions for impeovement and for indication of
our shorteomings by anyene intercsted in the
well-being of Himalaya and its people.

2. MILESTONE EVENTS

* The Tnetitute eelebrated its Fifth Annual Day
Fungtion at Regency Hall,
September 14, 1995, The
attended by many dipnitaries which included
Hon'ble Chief Minister of Himachal Pradesh,
Shri Virbhadra Singh and Member Planning

Shimla on
function was

Commission, Dr. 5. Z. Qasim. In his inaugural
address, Shri Virbhadra Singh focussed an
Himalayan environment related problems in
general and those of Himachal in particular.
He appealed to the seientisis to come oat with
feasible developmental strategies
emvironment protection iz not relegated to a
second place. Dre. 8. £ Qasim delivered Fifth
G. B, Pant Memorial Lecture. He dwelt on
diverse potentials of Himalayan reseurces. In

wherein

the concluding rémarks he quoted a Sanskrit
proverh which says that s hundred divine
epochs would not suffice to describe all the
marvels of the Himalayas. He Turther said, "It
is anly in madern age that man has begun to
loek at the abode of gods for the exploitation of
s material resources. There is no denying
that i the Himalayan region, the socio-
econgmic  development has  not been
harmonious with the region and has not
adequately met the felt need of the local
population. It has heen accepted by ane and all
that the onigue ecology of the Himalayas,
which has such an extencive and parvasive
influenee on the hfe of our people, needs to be
preserved,  fonzerved  and
upgraded,.., Even a qualitative appreciation of
the prablems imvalved would suffice to arrive
at a happy compromise between developmant
and environment”, Later, tweo publications of
the Institute, mamely, Fodder Trees and
Shrubs of Centeal Himalaya and Cultivation of
Medicinal Plants and Orchids of Sikkim
Himalaya were released by Shri Virbhadra
Singh and Dr. 5. Z. Qasim, respectively,

qualitatively

* A workshop on “Biodiversity Conservation,
Community Resouree
Ecstourism Development in Sikkim" was
orgamzed by the Institute and the Mountain
Institute, TISA,

Management and
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Three days on-site training programme to
villagers/women, ex-service army personnel
and NGOs on "Nursery Development, Trees
Plantation techniques and Natural Resource
Conservation and Management” was
organized by the Institate at village Arah in
Almora disteiet from April 15 te 17, 1995, The
om-sibe fraaming pregramme was attended by
44 trainees {11 ex-service army personnel! from
T villages, 15 representatives from 6 NGOs, 8
farmers and 9 women from village Arah and
adjacent areasl. The scientists of the Institube
(INHI Core) imparted on-site training to the
identified trainees.

Three days on-site training programme on
development,  tree  plantation
technigues and natural resource conservation
and management was organized by the
Garhwal Unit of the Institute at village Bhiri
{Banswara) on June 12.14, 1995, The target
proups for the training incleded villagers,
WOTnen, ex-service army personnel and NGO's.
The training programme was inaugurated by
Padmshri Chandi Prasad Bhatt on June 12,
1995, Owver 45 trainees attended the
PrOSTAIMINE,

NIrsery

A workshop on Seil Testing for  Todine
tzponzored by TUNICEF) was organized in the
Institute en July 18 & 19, 1995 Director
Incharge  deliversd the inaupgural lecture
followed by a speech by Mr. Ahmad Salman
(Project Officer, UNICEF, Lucknow Office)
who mentioned the role of their arganization
in sponasring  various projecks, and the
ralevanece of the Workshaop in funding a praject
on "Soil Testing for lodine in districts of LIR"
Three outside experts (Prof. B. Mishra, Dre,
P.C. Brivastava and LS. Bisht) spoke on
various aspects of the problem. Field traiming
was econducted by the Institute scientists on

soil sampling methods.  Among others, 18
outside participants which included mainly
NGOs from Uttar Pradesh, attended the
workshop.

* As a follow-up of the restoration activity in and

ground Badrinath area initiated in September
1993, & massive plantation programme was
organised on World Environment Day (June 5,
19550 by the Institute through active
participation of the people of all walks of life.
FPilgrims, logal inhabitants, villagers, saints,
army personnel, temple ecommitiee staff
members, officials of district administration,
forest department officials, journalists, women
arganisations, students, ete. who gathered at
the templa premises were provided with the
seedlings of bhojpatra as “Brikshya Prasad” by
the Chief Priest of Badrinath Temple- HH Shri
Vishnu P. Namboodari), Later, they went in a
procession to the plantation site at MNarayan
mountain behind the temple: Shri Shiv
Charan Mathur (Chairman, Bisezadhikar
Samiti, Lok Sabha and ex-Chief Minister,
Rajasthan), wha was the chief guest on the
ocezsien, was the first to receive the sapling of
bhojpatra from the chiel priest of the templa
and later planted it at the plantation site.
Among others, Shri Radha Erishna Vaishnav
{senior journalizt), Shri Hemant Eumar IFS
(DFO, Gopeshwar)! and Shri Radhesvam
Mishra (SDM, Joshimath) perticipated in the
programme.

Three days on-site training programme on
NUTSETY plantation
techniques and natural resource conservation

development,  tree

and management to Army Personnel was
organized at Hanumanchatti an October 3(0-
November 1, 1995 with inputs from Col. Ajay
Prakash, Commanding Officer, Garhwal
Seoute and  Brigadier  Dalvie  Singh,
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Commander, 9 (Ind.) Mountain Brigade,
Joshimath.  Thirty six  Army
nominated by Mountain Brigade from seven
sectors {Le, Garhwal Scouts, 3 Jakli, 5009 ASC
(Camp), 2000 FD ASC, 15 Jat, 5 Mahar and 8
1) F. C. - Engineers) attended the on.-site
training programme. The programme was
inaugurated by Brigadier Dalvir Singh (Vr i,
VEM) and closed offieially by Mr, Radheshyam
Misra, Sub District Mugistrate, Joshimath,
Establishment, of “SAINYA PAUDHSHALA® by
the trainees was the important eutcome of this
BYETLiSE,

personnel

A training programme  in  Geographical
Information System (GIS) and Geographic
Positioning System  [(GPS) Applieations - in
Matural Resource Management ard
Enviremmental Monitoring was held in the
Institute from November 526, 1995 as a
eollaborative activity of G. B. Pant Institute of
Himalayan Envirenment & Development and
International Centre for Integrated Mouniain
Development (ICIMEOD). This training was
held for the first time in India. Eleven
participants who took the Certificate course
came from various Institutes in the Himalaya
ranging from Sikkim to Himachal Pradesh,
The course coversd basic coneepts in GIS and
computers, data integration, application of
remote sensing and GPS data and spatial
hands-on
expericnice  on  digitizers and  computers,

analysez, There was ample

Prajeet work was also carried out by
participants on variows aspects of Natgral
Resource Management within the selected
field area of Haigad Watershed. Foedback
given by participants will be used for
improving future training programmes,

The second twa days workshep on "People's
participation in biodiversity consarvation” was

organized by the Institute on November 9 &
Ly, 1995 at Covernment  Inter Collepe,
Narayan Megar. Over 150 participants from
different attended  the
workshop. Onesite training on information
ealleetion, nursery preparation and plantation
of important local specics was the focus of
training.

sehoalelealleges

* To appraise the capabilitios of CISIGPS systemns

for decision support, & one day policy level
workshop was organized at Almora on 6th Jan,
1336, The programme was chaired by Mr, E.
Pelinck, Director Ganeral, [CIMOD. The
participants  included  Vice-Chancellors  of
Universities  in Himalaya, Heads of the
organizations dealing with development and
envirgnment, The meoting  discussed  the
madalities of creation and maintenance of GIS
GPS facilities and manpower reguirements in
the region.

Sikkim Biodiversity and Ecotourism Warkshop
cum Treaining for TAAS operators and their
staff included discussions between public and
private sectors, field training in responsible
trekking and the production of Code of
Conduct for members of the Travel Agents
Association of Sikkim  was arganized on
February 12.16, 18995, More than 75
participants from TAAS, the (Qreen Cirele,
Govt, of Stkkim officials and loeal COmTEnity
member from North and West Sikkim ware
reprosentad,

Two separate models {restoration of degraded
land and agroforestry) have been developed at
Banswara, {1200 m amsl) Garkwal Himalaya,
with an emphasis on the plantation of socially
valuable and ecologically important mubti-
purpose  tree  species using sub.surface’
seepage water through cost-effoctive water
harvesting technelogy. Ta ansure peoples
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participation and replication of these models,
long term as well as short-term economic
banefits
raising perennial and annual eash crops,
Lacal people have started replicating the
technigue and metheds of land rehabilitation.
Saeond phaze (March, 1996 onwards) includes
seiantific studies. Tt is hoped that the project
to formulate appropriate
manageinent tachnigues for rehabilitation of

wers  alsn  incorporated  through

will enable wus

degraded Jands in the region,

* Envirenimental Impact of Multipurpese River
Valley Project-Tehri Dam, a joint venture off
OB Pant Institote of Himalayan
Envirenment and Development and Space
Application Centre, ISRO, Ahmedabad has
bean seccessfully completed in March, 19895
and Final Technical Report of this Project is in

PTEES.

3, RESEARCH AND DEVELOP-
MENT PROGRAMMES

As a  pereral rule research  and
development programmes of the Institute are
based on a molti-disciplinary and  helistic
approach  with

interlinking of natural and soeial stiences to

particular  emphasis  on
achieve sustainable development of the Indian
Himalaya. In this process special attention is
placed on the preservation of fragile mountain
ecosystems, indigenous knowledge and customs,
effort iz made to
participation of the local population for long term

A gongicoous ensure
acceptance and suceess of various programmes.
The R & [ activities of the Institute are centered
around six core programmes, viz, Land and
Water Management, Sustainable
Development of Hural Ecosystems, Ecalogical
Eeonomics and Envirenmental Impact Analysis,

Reaource

Environmental Physiology and Biotethnology,

&
and Institetional Networking amd  Human
Irvestment, The progress made in variows

projects during the year has been placed under
appropriate core programmes in the text, The
project  implementation  sites  are
selected, keeping in view the heterogeneous
heritage of the Himalaya along with the specific
needs and aspirations of the loeal inhabitants. All
activities are need based, target oriented and
are made to provide
rather than theoretical
preseriptions, Whenever required, for which well
pquipped laborateries . and computer Facilities
have been established, Rigorous data collection,
development madification and demonstration of
amd

carefully

time hound; efforts

solutions

practicable

srignce
technology packages of the

technology including

Institute, are

npuls,

underlying #lements of all project activities.
While a number of projects were completed
during the year, a few new projects were ales
initiated: most projects are now in £ zir second or
third vear of operation, Highlights of the progress
made during the year 1985-96, alongwith a brief,
conceptual background, specific objeetives arnd
major achievements are eummarized far
individual projects. Brief summaries of projecis
completed during the year are placed in the text
and detailed findings will be made available

shortly.

3.1. LAND AND WATER RESOURCE
MANAGEMENT

2.1.1. Integrated Watershed Management : A
Case Study in Sikkim Himalaya (Phaze
IT)

Thiz is an ongeing project. Please see
previous Annuzl Reports for background and
ohjectives,

Results and Achievements

1. The soil map of the Mamlay watershed was
generated using FOO paper print of IRSIATE
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data in band 2 3 4 by the visual interpretation
of imagery and the detailed field survey in the
watershed area. The soils found in the area
are grouped under different families. The
soils of the area comprised of clay in low lving
eropped area (paddy field) followed by sandy
loam in struetural ridges (temperate natural
forests), and silty/clay-loam mainly confined
to the spurs and erssional areas.

In order to see the effect of change in land-use
on soil properties and fertility, soil samples
were eollected and analyzed for three depths
(0-30 em, 30-80 em and &0-90 em) from
different land-uses represanting almost all
elevations as distributed in the watershed.
Bulk density of the seils inereased with depth
in all the stands. Bulk density of soil of
temperate natural Fforests is relatively lower
than that of other land-usage. This is
attributed to intensive agriculture causing
s0il erosion and exposure of inner rocks.
Owverall per cent stane in different depths and
land-uses varied from 25% to T7%.

The soil pH increased with depths in all the
stands. Carbon (%), total nitrogen (%) and
total phosphorus (%) of soils decreased with
depth in all the land-uses, These values were
higher for temperate natural forest than for
other land-uses. Organie carbon, total
witrogen and total phosphorus per hectare in
the sails were high in the temperate natural
forests as compared to sub-tropical natural
forests. The higher organic carbon in 0-90 cm
depth was recorded in lemperate natural
forests on north-west facing slope (239 mgtha)
than on south-west facing slope (55 mpha),
The total nitrogen ranged from & mgha in
sub-trapical cropped area te 19 mgha in
temperate natural forests, The total P owas
also high in temperate natural forests (5

mghal, The results of pH, organic carbon,
total nitrogen and toltal-P of seils from
different land-uses at different elevations
indicate that the biological activities were
lower in natural forests and cardamom
agroforestry systems as compared fo soils
from all other land-uses from the sub-tropical
FEEIGnS.

4. Fureroea gigontea Vent, i3 grown by the
villagers and forest department for the
purpose of biofencing and soil hinding. The
species i5 also a raw material for making
ropes and bags from leaves. A detailed study
an  distribution, phienology, prowth,
germination and nutrient levels of this plant
were made. The study was taken up on the
ohservation of abrupt flowering in a8 numbar
of Furcroex plants which is gquite rare
Noremally this plant is said to flower only after
10 to 15 years and this being a good
opportunity, complete study was made in
terms of plant dimension: and biochemical
parameters such as reduging sugar (3.39-
3.99%), total sagar (6.21%), total chlorephyll
(0.056-0.069 mg'p), nutrients (total nitrogen
.17-1.08% and phospherus  0.039-0.1879%)
and protein (1.062-6,810%) in different plant
compotients, The study alse peovides
information on prowth and germination with
respect o incubation before sowing and
storing conditions.

#.1.2. Soil, Water and Nutrient Conservation
in Upland Farming Systems of a
Watershed in Sikkim.

Buackgrownd

Bazed on the land-use mapping of the
watershed in Sikkim, the project aims to identify
available resources and physical eonstraints. The



PSS

ik

main problem of upland farming systems is
erosion; this is being evaluated under NWDPRA
iNational Watershed Development Project for
Rainfed Areas). Broadly the farming systems in
hill areas are classified into (a} rainfed, and (b)
irrigated. The rainfed upland farming systems
suffer from soil erosion and nutrient leaching
specially in monsoon. Different crop combinations
and cropping patterns copserve sofl, water and
natrignts, and are being evaluated. The upland
farming systom in Sikkim is an integrated system
with linkages between forests, agroforestry,
agriculture, live-stock and other componentz of
the  envirommental setting. Eeclogically  and
economically important aproforestre species are
selected and worked in detsdl for future
promotion.

Chiyectives

1. Estimation of run-off and evosion in different
improved cropping practices under NWDPRA
a5 against traditional practices.

2. Estimation of soil, water and nutrient
conservation  under  different  ecropping
svstems.

4. Use of Npfixing species and nitrogen

agerekion.

4. Hole of bund species on conservation and
their competition with crops.

A, Tdentification of ecologically and economically
useful agroforestry trees,

Results and Ackievements

1, The Ehamikhola (Melli Dara-Paiyong)
watershed was delincated  and a map
prepared  for the area coverage under
different land-uses in  the watershed.
Identification of cropping pattern and erop

epmbinations  under  different  cropping
patterns have been completed, Three major
types of agroforestry systems bused on
cardamom, horticulture and fodder were
identified. Sites have been characterized on
the basis of soil physical and  chemical
analysie, and so0il erosion and overland Aow
are heing estimated.

Detailed survey on the use of Na-fixers in
cultivation and natural cecurrence has been
made, Albiziz stipulmta has been  used
extensively for agroforestry strengthening in
this project. Details on the No-fixation by
Albizie in cardamom agroforestry are being
warked oul.

Al the bund species planted in the watershed
have been identified. Extensive survey was
made to select most widely raized bund
species in the watershed, The use of bund
species by farmers was recorded. The direct
uze and indirect benefits were also evaluated,

Identificd all aproforestry trees in hoth
traditional and introduced systems, and
theperformance of these species have been
evaluated, Broadly the land: under various
coverage such as, sal Torest, serab land,
agroforestry,
agroforestry and eropped area (maixe and
paddy-wheat fields) were studied for sail
perfarmance-chemical properties. The highest
value was recorded in sal forest followed
by serub, mandarin agroforestry, cardamom

cardamom mandarin

agroforestry, maize field and wheat field,
Total mitrogen (scrub < cardamom < sal
< mandarin < wheat < maizel, available
phosphorus (sal < maize < mandarin < serub
= wheat = ecardamom) and exchangeable
potassium {sal < cardamom = mandarin <
maize < serub < wheat) distinetly varied with
depth and different land cover type,
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313 Appropriate  Techmologies for Soeil

Conserving Farming Systems

This iz an ongeing project, please ses

previous Anngal Feports for background and
ohjgetives,

Hesults and Achisvements

Land Lreatment using interventions like
introductions of hedge rows using suitable
mulfipurpase tresfshrubiorass species  was

enmpleted,

Monitoring  of growth and survival of

mtraduced plants were continued.

While interventions amd introduetions showed
positive results at Changhki, the growth of
hedge rows at Maine was disappeinting. The
forest dicback of all species introduced during
winter maonths iz major deterrent  for
establishment of the model. However the
traditionalMPTs introduced on terraces have
gootd survival with same protection,

Hercening of suitable species for hedgerows is
centinuing.

aeeds  procured  from

segonidary sources was found to ke far below

Germination ol

the expected levels and almest nmil in some

GilaaE,

514, Integrated  Watershed Management:

Case Studies in Garhwal Himalaya

This is amn ongoing projeet. Please zoe previaus

Annual Reports for background and objectives.

Resulty and Achiepemaonis

L

Hydrological studies under different land nse
in Dugar Gad indivated low overland Mow in

pine forest (328 m¥hal as compared to
wasteland (188.8 m¥ha). Wasteland alse lost
greater sediment (924 kgha) as compared to
ehir pine forest (328 kgha) Agricoltwral
landuse exhibited a high overland flow and
high top soil Toss.

In Sirket Gad, hydralogical studies involving
B0 rain events registered a rainfall intensity
ranging between 0030 and 13.56 mmthr and
92% rain evenls weore of small size (10
mmdhrl Overland Mow was found maximuam
for waste-land and minimum for boshland
{Table 15 rainfall and
averland flow were positively eorrelated for
all the three Rainfall
intemsity and overland fow tend to decline
from morning to evening, In this watershed,
the soil loss from pine forest (11233.7 kgha)
was greater than from bushland (758.1
kgmhal.  The sediment foad was found to be
highly variable fie., 70 mp/l for bushland to
14722 mgfl for pine forest),

Bain  intensity,

landuse  practices.

Peoples’ perception on  land and water
resouree management represented a variety
ol thoughis. People felt the need for
wasteland afforestation with MPTs (82%),
improvement in farming conditions (35%) and
making provision for irrigation and drinking
wiler {80%) only a few (3%
volunteered for physical participation and
Planted 111% seedlings of MPTs in their 1 ha
wasteland, protecled from thoroughfare,

However,

S¢il pH under the six land uses in Dugar Gad
wis within a narrew range of 6.48 to 6.67, soil
arganic  earhon 0.81%
fallow) and 1.98% (irrigated cropland) and
total nitrogen  between 042% (pine forest)
and &L77% lirrigated cropland), indicating
that the sail nutrient status is greatly affected
by land use,

berbween [current
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Table 1. Hydrological studies under different land use practices in selected catchments

Land use Runeff Bediment C (%) in N (% in N (%) in
{m3ha) (kgha) Sediment Sediment Overland flow
Apgriculture (56,3 2749.9 (.88 (.70 0.70
Chir Pine 174.0 6786 3.26 = 0.40 108 = 0.15 (.14
Farest
Bush Land 230.9 7581 1.82=0.31 (.89 = (.09 021
Grazing Land 2716 5722 3.1520.71 LAS+0-25 .40
Apraforestry 6.4 B699.9 1.29 = 0,08 0.90 = 0.05

(Values for all the parameters have been averaged across all sites/catchments)

b

3.1.5. Irrigation

Amongst the enginesring and vegetative
methods to revive the discharge of a near
extinct spring, 283 trenches measuring 1428
m length were dug out and plantation of
evergreen and deciduons species was done
along the slopes of upper catchment of & near
extinct spring.

Systems Management,
Hydrology and Rural Water Supply
and Sanitation

This is an ongoing project. Flease see previous

Annual Heports for background and objectives.

Results and Achievements

In Kumaoan region of the Central Himalaya,
an increase of 1066 ha was reported in gross
irripated area from 1881 to 1991, whereas net
irripated area decreased by 182 ha during
that period {Table 2} Poor management of
irrigation systems may be one pessible reason
for this trend which shall be confirmed by the
primary data,

The "gool” system is the dominant means of
irrigation in the region. In 1981, about 73.54
percent of the net irrigated area was covered

Table 2. Irrigated area and means of irrigation in Kumaun hills (Area in ha)

Chsirict Culiivoie] Lasd vt irriguial arca Wit frvigaied aren Canal Tawka el berrn
kAl LT L] L EEL BBl BLEL AkAL ] R 5] Rl

1. Absvora VEAGEID  NBIEDE 21247 20176 1 12808 Pl a7 - - R 621

2. Hthoragarh TOEM  GEId 10448 BEHT G181 a524 512 L 56 Ll

O Naimital B4 2THES BRE4 4153 aR00 248 1584 1974 - 8 1525 184
balls

4 Komsius 205407 219065 3TAST aniea 20650 208 BaG3 =553 o] 15287 11228
Hills {eotal)

Bouree; Blatwten| hand booka, 1962, 1990 ;. Almora, Pithoragarh asd Matnital
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by pool irrigation which was reduced to 54.72
percent in 1991-92, Khanda eanal salected
for detailed study in Paurd district has 8.7 ha
CCA, out of whith only 1.7 ha is actually
irrigated due to several constraints. Out of 45
families falling under CCA of this canal only
25 families utilize it leaving a large portion of
CCA either uncultivated or eropped with
rainfed variaties,

3. The study of rural water supply was alsa
started in two small watersheds of Dugar Gad
and" Sirkot Gad, Dugar Gad peak discharge
vecorded for four springs was found in August
(Fig. 1) and during September in Srikot Gad.

Thaveande /e
30

Raintall (mm}
<300

.}

4 5
Maonth

== Bhimli Talk

1 Raintan

== Palsaln
—- Bhimli Malli ¥ Al

Fig. 1. Discharge rate of four springs and reinfall in

[Cragar Gad

The  discharge revived marginally
following winter rains, In Dugar Gad, the only
spring of Palsain (2 harijan village) becomes dry
between mid-May to mid-July. A tank was
constructed invelving community participation to
tap its low discharge and to provide safe drinking
waler as a demonstration (Plate 1),

Plate 1. A tank constructed to conserve spring water

3.1.6. Development of Agroforestry model in
CGarhwal Himalaya

Summary of completed project; please seo
previous Annoal Reports for details.

Forestry and asgroforestry could be
feasible management options te bring back the
degraded and abandoned land into productive
form and to ensure improvement in the quality of
physical, biological and human environment,
Applying aforesaid approach at Banswara (1204
m amel) in Garhwal Himalaya twe separate
models viz., restoration of degraded forest land
(3.5 ha) amnd sgroforestry on  shandoned
agricultural land (2 ha), both belonging to the
local community have been developed. Im this
programme emphasis was laid on the plantation
of socially valnable multipurpose trees and use of
sub-surface/ seepage water through cost- effective
water harvesting technology. While developing
the models, long-term and short-term economie
benefits to the local inhabitants were also
incorporated through raising perennial and
annual eash erops so that peoples’ participation
and replication of these medels in the region
eould be ensured.

A total of 19 multipurpose tree species
were éexamined wnder different condition: for
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their  suitability in  land  rehabilitation
programmes, On the basis of this study it has
been  concluded that species, eg., Alnus
nepalensis, Albizin lebbek, Bochmeria rugulosas,
Celtls austrailis, Ficus glomerata, F. roxburghii
and Grewia optiva can contribute gignificantly in
the sehakilitation of abandoned agricultural land
and agroforestry of the region.

For the restoration of degraded forest
land, species like A.  nepalensis, A, lebhed, A
stipufata, Cedreln toona, D sisseo, Prunus
cerasofdes and Sapindus mukorogsi are most
suitable, and hence recommended.

3.1.7. Badrivan Restoration Programme at
Badrinath Dham

Thiz iz an ongoing project of the Institute
Please see previous Annual Reports for details,

feesults and Achievements

1. Te start with, the Badrivan rostoration
activity in and around Badrinath area was
initiated in September 1993, A massive
plantation programme st Badrinath Dham
was organized on World Environment Day
{(Jane 5, 1995} by the Institute through active
participation of the people from all walks of
life. Pilgrime, local inhabitants, wvillagers,
saints, army persannel. Badrinath.Kedarnath
Temple Committee staff members, officials of
Chamaoli Garhwal distriet administration and
forest  department, journalists;, women
arganizations, students and others, gathered
gt Badrinath temple premises, were provided
with the seedlings of bhejpattra {Befula utilis)
and Utis (Alnis €p.) as "Brikshya Prasad” by
the Chief Priest - HH Sri Vishna P
Mamboodari and Maib-Rawal (HH Sri Badri

P. Namboodari) of Badrinath temple. Sri Bhiv
Charan Mathur (Chairman, Bisssadhikar
Samiti, Lok Sabha and former Chief Minister,
Rajasthan), was the Chief Guest of the
program who was the first, among other
dignitaries, to receive the sapling of
bBhajpattra Mram the Chief Priest of the temple
and planted it ab the plantation sita.

In pursuance of Badrivan restoration
programme initiated earlier hy the Institute,
Garhwal Seouts, Joshimath haz taken ap
initiatives to develop "Garhwal Seouts
Manavan / Badrivan Programme” at Mana in
Badrinath Dham under the guidance of the
Institute. A memorandum of understanding
(MOU} was signed with Garbwal Scouts,
Joshimath on 19th Augesi 18895, Te start
with, in the last week of Aupgust 1385
extensive plantation was done at Manma in
Badrinath IDham by the officials of Garbwal
Seouls, Joshimath/Mana under the
supervision of scientists of the Institute
Seedlings  were  sapplied from  [nstitules
Hasmumanchatti Nursery. As and  whon
required, army personnel provided assistance
to the Institute in its ongeing activities
relating to Badrivan restoration programme.

One acre private land was given b0 the
Institute, free of cost, for 10 vears by a logal
resident al Hanumanchatti (near Badrinath
Dhem). A central nursery  of broad-leaved!
narrow-leaved trees in 1 acre area with two
palyhourses and a water harvesting tank, was
eztablished and developed at Hanumanchatti
at an elevation of 2500 m amsl. Till third
week of Nov, 85 plants raised 1in the nursery
numbered 11,066 tree seedlings (Betula witlis
- 332 Prunus cornuta - 2883; Piaus excelsa -
1891; Afnus sp - 1310; Populuy ciliata -
500; Juglans regia - 34%; Others - 7011 Due
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to smow fall and severe cold Hanumanehatti
area remains closed from the last wesk of
November to the middle of April / May,

After and  hardening  the
seedlings of Alnuz sp. at 2576 m amsl in
Garhwal Himalaya, 2 vedars old 72 seedlings
of Alnns sp. after completing soil stabilization
work were planted at Badrinath Dham from
June to Augnst 1995 at three different sites -
agriculture fields, in avalanche zone and in
non-avalanche zone, which were protected
from emttla by erecting iron guards around

acelimatizing

thiem. All the saplings of Alnus sp. showed
satizfaetory survival till the middle of Nov,
85, Before the elosure of Badrinath valley,
L in the middle of Novermnber 1995, tin-made
vound deviees wese fibricated  and put on
each tres guard for the protection of saplings
from One
hundred and thirty seven tin made triangular

snow  during  winter =scason.

devices were alsn erected around the tree
seedlings, especially of Bafuls wiilis and
Populies ciligta, which were planted by
Garbwal Seouts, Joshimath, sl Mana camp,
far protecting them from snow fall during
Neov-April.

The  sarvival of tree  saplingsfseedlings
planted during the year st Badrinath Dham
will be monitered next year in the middle
of  AprilMay  and  the nursery st
Hanumanchatti will be further enriched by
growing seedlings of identified trees, and
the saplings  after  acclimatizing  and
hardening, will be planted at Badrinath
Dham. Seme biclogical and engineering
meang will alse be followed to ensure
better survival,

3.2, BUSTAINABLE DEVELOPMENT OF
RURAL ECOSYSTEM

3.2.1. Jhum and Sustainable Development of
Village Cluster in Nagaland

(Bummary of completed project, please see
previous Annunal Reporte for details)

The intricate relationship of Jhum and
development of villages has been worked out by
warkers,  Most proposed
previously by various workers failed to geneorate

VATIOUS models
any significant impact as either they were capital
intensive requiring drastie change of lifestyles or
lacked involvement of stake-holdersbeneficiaries.
This attempt has used the leszons learnt in the
Previous experiencss and developed a practicable
model that fulfilled most of the requirements. Tt
hae not addressed at large ! regional levels whick
require  infrastrocture and  povernment
machinery support. The ohjectives envisaged far
the programme were achieved and the results are

being compiled,

£.2.2. Resource Management Strategies in
Himachal Pradesh and Uttar Pradesh
Hills

{Bummary of completed project, please see
previous Annual Reporte for details)

An inedepth  survey  of  resource
availability, guality and guantity analvsiz for twao
selected watersheds was completed. The diversity
of eropping systems, crop veguirements, ferest
types, minor forest produce vzed/dependency was
studied in-depth. A model of alternate resources
development started for Pranmati Watershed was
completed designing  and  madel
demonstration stages, Value addition to the local
produce was lab tested and need to he installed at
the fieldlevel. This includes oil expeller and drier,

upto
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To reduce the burden on natural regeneration of
forests for domestic energy requirements, a
micro-hydel was demonstrated. However, this
need to be installed to full capacity before it can
meet the requirements of villagers. A rope-way
planned for reducing the time and transport cost
additional support for
completion of phase II part of the programme.
Detailed technical report has been completed.

neads successful

3.2.3. Institutional
Bustainable
Systems

Strengthening for
Mountain Farming

This is an ongoing project, please see
previons Annual Reports for background and
objectives.

Rezults and Achisvements

1. A review of the progress of work was done
and priorities were set afresh.

3. Far strengthening the institutional capacities,
partial finaneial support to two workshops/

seminars was provided,

3. The work of NGO, Dhauladhar Public
Education Society, of Kangra in the area of
agricultural support and land redevelopment
was strengthened.

4. Mountain  Ecozoning
sustainable agriculture were pursued,

programmes  for

1.2.4. Sustainable Resource Management
Strategies for Rural Development in
Himalaya

Background

Eeeping in view the Scientific Advisory

Committae recommendations, TESOUrTE

eonetraing, manpower oplimization requitements,
the following projects initiated im the previous
years have been integrated into one main project.
Thiz was possible mainly because all these
projects  addressed location specific resource
management probleme for achieving sustainable
rural development.

1. Integrated development of a village cluster in
Nagaland, through participatory approach
involving traditional village level institutions,

2. Btudy of resouree use in Kullu Valley to
evolve sustainable practices.

3. A study of the “land-helding' and “land-
tenure’ systems in Ao village having Jhum
and settled agriculture.

Fresh location  specifie  studies  were
started to cover more agroclimatied administrative
subunits of Himalava. These include Arnnachal
Pradesh (High Altitude Trans Himalayal;
Assam/Meghalava (shifting cultivation areas +
lower valley); and U.P. Hills (settled agriculture
and agroforestry).  Location speeific  studies
addressed the pertinent issues falling under the
broad objectives of the projest.

Objectives

1. Ta identify the critical resources and to stndy
their qualitative/quantitative attributes.

2. Te explore whether the localfindigenous
knowledge or peoples' participation can be
used for effective resource management.

3. To study the linkages, impacts of government
PrOErammes on  Testurc: management
strategies and on rural development.
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Results and Ashispemeants

a) Agroforestry and Restoration Moedel for TP,

Hills

The survival percentage for all the species in
the &th year remained same in  the
agroforestry after six  months of
plantation. However, on the restoration site
the average survival percentage declined fram
initial T4% to only 46%. Majority of the
species at this site have more than 50%
survival wery WS
recorded for Boehmerin ruguloss, Sapiem
sebiferum and Ficus glomerata.

site

whereas low  survival

Species like Alnus nepafensis, Doibergia
sisgon and Fieus glomerate, Alhizia lebbeb
and  Albizin  stipulate  exhibited  higher
frequency, density and total basal cover at
agroforestry and restoration sites wheress
theze values wore recorded lowest for Fieus
rumphil, Pyrus pashin, Bowhinia variegate,
Celtis australiz and Bochmeria rugulosa.

The growth of the main axis in the Gth year of
plantation was recorded highest for Alnps
nepalensis followed by Dalbergin stsson and
Celtis australis at agroforestry site whereas
species such sz Afwus  nepalensis,
Adbizinstipulota and Albizia lebbet showed
maximum growth of the
restoration site.

main axiz at

On agroforestry site the growth diameter at
breast height was recorded highest for Ficus
glomerata followed by Alnus nepalensic and
Datbergia sisson. However, the minimal DBH
was exhibited by epecias like Bawhinio
variegate, Grewia optive, Pyrus poshie, and
Celtis australis. On the cther hand, on
restoration site, maximem DBH was obhserved

3

b

c)

for Alnus nepalensis, Alhizia stipulotn and
Albizia lebhek,

However, minimum ecrewn length was
observed for Ficus rumphi and  Melia
azedarach, respectively, on agroforestry and
restoration sites. Alnus nepalensiz, exhibited
maximum crown diameter on hoth the sites
while minimum was recorded for Ficus
riemphii on agroforestry site and for Pyros
pashin on restoration site,

Studies on Shifting Agriculiure and Valley
Systems

The soil fertility changes are being monitored,
Preliminary observations indicate enormous
nutrient loads being washed down to valley
gystems from slash-and burn systems.

Rice yields of wvarious land races
compared. found that the
preferred land races had low productivity and
the least preferred ones the highest.

WETE

It was most

Off farm  emplovment is preferred over

agricultaral activities in the study villages.

The land-tenurefland holding systems of Ao
village are being worked out in relation to
changes aceurring both in time and spaee.

Relationghips of institutions with ressurce
management strategies are also being probed.
The néw generation is more interested in
consumerimarket oriented approach than the
selfhelp  oriented  traditional  institutional

setups,

Btudies on High Altitude Trans Himalayan
Areas

The pressure on wood is enormous and the
removal of boles/standing dead trees upto the
ground level indicates this,
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2. Even regeneration is hampered due to heavy
open grazing and persistent pruning of
sprouls,

5. Ressurce atilization to the aptimal level is not
present ag alternate opportunities are not
available,

d) Studies on Buaffer
Sanctuary in High Himalaya

Zone Villagezr of a

1. The laxity

imposing

of govermment agencies in
regulations s helping  both
induztries and illegal encreacher to over

exploit the resource base.

2. Regensration of the most valuable resources
iz fast depleting, This can be inferred from
the time taken to collect the same resource in
comparison to previons years.

4. The proportienate time allocations worked out
indicated that high eosst

produce, geis maximum lime.

less availghle

4, Predominant parl of ¢ash requirements of the
studied villages are dependent on minor
forest produce trade,

(The project is being further supportad by
compatible studies on the similar objectives!
programmes. They are, Appropriate Technologies
for Soil Censerving PFarming Syélems: An
Empirical Study of Development of Tribal
Communities from Eeo-culture]l perspectives @ A
Case Study in the Cenlrs] Himalayan Region of
India; Institutional Strategies for Sustainable
Mountain Farming Svetems: Tropieal Soil Biology
and Fertility Programme - South Aszian Region
Metwork and Designing: Developing and Testing
MWatural Hesoorces Management
Madals through People's Participation in Critieal
Villages in Nanda Devi Bissphere Reserve for

Sustainable

achicving the objectives of conservation of

biological resources in the Himalayal,

3.2.5. Designing  Developing  sand  Testing
Sustainable Natural Hezource
Management Models through Peoples'
Participation in Critical Villages in
Manda Devi Biosphere for Achieving
the Ohjective of Conservation of
Biological Resources in the Himalaya

Bockgronnd

Recontiling econemic development with
bisdiversity conservation has become one of
themost important elements in the search for
sustainable This
particularly acute in remote rural areas of the

devalopment. problem  is
country where hicdiversity ic concentrated and
where poverty tends to be pervasive. Facing a
range of developmental crises with limited public
funds, most of the region/area has invested Tittle
in bisdivérsily conservation as is the case of
WNanda Devi Biosphere Heserve. Parlly as a
result, fragile and unigue ecosystems are being
degraded or converted to agricultural use on a
larpe scale. As the habitats are destroyed,
countless plant species face considerable danger
of extinction. Many of these species may be
unknown to ecience fully, (heir potential benefits
therefore remain unknown or unrealized.

The wuse of natural reseurces in and
around protected areas is a reality, particularly in
less developed eountries. The conventional
managerial attitizde of the prohibition of such
resonrce use hy policing has, in the past twao
decades, given way to negotiation and cooperation
with local people to find alternatives to their
dependence on natural résourees within protected
areas. Therefore, the present project envisages to
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design, develop and test sustainable natural
resources seeking people's participalion in the
buffer zone villages of NDBR and to come up with
appropriate strategies to achieve the geal of
conservation  of biological resourees in  the

Himalaya,
Cisfectives

1. To design, develop, and field test natural
TESOUNEE Management models,

2. To study qualitative and quantitative changes
of resourees,

4. To study socie-ecanomic impacts of varicus
programmes on the develspment of the rura)
systems.

Results and Ackicvements

1. Based on the preliminary survey, general
information regarding forest type, geology,
location, boundaries, natural features and the
infiabitants of the NOBR buffer zone areas
have been collected from the different
EDWTCES, -

2. A detailed survey of the NDBR buffer zone
villages Iocated in the Chameli district was
eonducted to enumerate the name of the total
Bhetiya villages (Tolchha ¢o mmunity) at their
both (winter and summer) dwellings and alzo
to  understand and locate their exaet
migration patterns and routes.

3. Based on the mode and tvpe of migration,
rissurce use pattern and their gecess 1o the
lorest/matural resources, four villages namely
Lata, Reni, Malari and Baraithota/Sigri in
buffer zone and one village namely Jugzu,
located outside of the buffer zene have been
selected for in-depth study,

4 Two appropriate sites (village degraded
comemunity land) have been identified at Lata
and Penpg wvillages, respectively for land
rehabilitation demonstration programme and
the site preparation work. Wall fancing, land
levelling and shaping operations at both the
sites have heen completad.

5. Plant species of multiple utility preferred by
the buffer zone villagers of NDBR for land
rehabilitation  programme heen
identified, Germplasm of some of the specips
have been coliected for nurcery raising,

have

8. Detailed demopraphic studies for NDBER
buffer zone villages were undertaken based
on the data eoflected from tensus hand-books
af 1971, 81, 91, and ecollectad during recent
servey. Besides the above, data related (o
land use (forest, agriculturs, wasteland, and
degraded land, etc) for the above periods
were also collected from census hand-books as
well as from the revenue department.

#.2.6. Rehabilitation of Degraded Land in
Mountain Ecosystems: Indian Central
Himalaya

This is an ongoing project. Plesse see
previous Annual Reports for backsround and
ohjectives.

fesilts and Achieventenis

1. Apart from raising mechanical fencing for
encloging the entire 9 ha land at Balpari,
rencvation of old terraces, plugging of gullies,
and raising ¢heck dams were some of the
major initial activities,

2 Al efforts to raise the productivity of any

land-form are futile if renovative provesses
ara implemented without sufficient water.
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Prior Lo initiating any  soil amendment
technologies,  two  polyethylens  lined
underground storage tanks were constructed
for storing nalural spring as well as surface
[rain} waler,

Difficulties arise and damages oecur when
saplings are transported to long distances. A
nursery of over 15,0000 saplings of tres species
was raised at Balgari, More than 10000
saplings have been planted, including a few
perennial grasses, The planted species have
recorded a high survival rate of 95% and
significant inerement in their anmaal girth
and length have been recorded (Tables 3, 4 &
3). Species selected are  socially  and
ecolopically acceptable and meet the high
demands for fodder, nitrogen fixing and high

value timber, ete,

il

easiest and least expensive mechanical and

amendments have heen made with

iological means. To increase soil fertility
status, nitrogen fixing  <rops Cicer
arietingmy Glyelne mex, Pisum salivum were
raised wsing hybrid varieties recommended
for mid hills.

viz,

To supplement the usage of compost manure,
binfweed compost is being prepared by simple
but efMictent weed composting technelogy,

Cash crops like large cardamon and maggar
bamboo have been planted and significant
growth performance was recorded for the
latter.

In-depth studies of regional and ares-specific
landuse patterns, population growth, literacy,
fivestock  population,  spatial  pattern  of
fuel demand, ete, have been
documented. In addition, a scomparative study

ACOROMY,

10.

11

of energy inputs per wvear (%) by women of
different age groups in various activities has
been completed,

Soil physical and chemieal parameters have
been analysed for experimental and forest
soils. Values obtained for different parameters

during 1993-95, have not shown wvery
sigmifieant changes.
Phytosoeiclogical studies of project site

Balgari were done in Sept. 1993, % and 95,
The relative deminance of Cy4 species eg.,
Impergta cvlindrica, Chrysopogon serrilabies
and Fimbristvlie miliscee has been recorded
for degraded lands,

Mierobiological studies; Irmigation of project
site during the period has brought abowt
gradual incraase in micro-organisms per geam
in  hoth rhizesphere
rhizosphere regions (Table 6 An increaze in
the population of fongi, bacteria  and
actinomyeetes i3 an indication of enbanced

the

af  znil and nom

micrabiclogical activities 1n soil -

necessary for nutrient eveling.

Apart from the practical demonstration of
viable technologies, formal =and informal
discussions relating to narsery development,
general environmental issues, congervation
and  multiplication of existing  natural
resources, education ete, have been organised
from time to time. Training camps for
Ex-Army personnel, NGOs, women, schonl
children were organized at Arah under the
INHI Core Group of the Institute. A formal
formuolation  of a villagers' co-operative is
process, for transferring the project
land far future management to the villagers
under the guidance of Tnatitate sall.

under
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Table 3. Survival of tree species planted at Arah (project site}

Species planted Local name Mo, of trees planted % Survival
16894 1995

Crewio opfiva Bhimeal 662 ag a6
Dalbergia sigson Shisham B30 a7 a7
Quercug ncana Banj AR 95 92
iereus glovea Falivat A0 a7 04
Fieus macrophylia Timil 27 a3 o8
Ougeinia dalhergioides Sanan 48 a6 96
Diebregeasia longifolia Tushiar 43 &3 g2
Alnws nepalensis Utish B0 100 100
Bouwhinia retusa Kanual i a8 Q8
Denetrocalamus™ Bans 73 -- g7
Diplaknenia butyrocea* Chura a5 1]
Thysgrolaena moximg® Cins 130 - 100
Albizia lebbeck Safed Shigsham G& a8 G

* The species were planted in the year 1994,

Table 4. Changes in mean height (em) of different tree species planted at Arah (project site)

Species planted 1583 1984 Change 1595 Change
GQuercus glavea 19.50 35.10 12.60 2033 4223
Quercus Ineaha 1230 29 90 17.60 62.36 32.46
Cereteia oprtivg 28.40 B0 G260 15893 79.93
Fieus macrophvila 21.00 40.00 19.00 B9.14 2914
Ficug nemoralis 24.90 5810 13.20 92.00 3350
Drebregensio longifolia 25,10 60.00 34.90 1042 40.42
Cugeinio dalbergioides 25.30 52.0H) 26.70 91.29 39.89
Bauhinin retisn 40,00 7850 3850 1449 50 TO00
Albizia lebbeck 36.00 69.50 34.50 14360 T4.00
Datbergio sisson 3050 102,10 T1ED 207.36 10528

Alnus nepalensis 33.72 114,00 A28 02 40 178,40
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Table 5. Changes in average girth (mm) of different tree species planted at Arah (project

site)

Species planted 1503 1904 Change 1985 Change
Guercus glanuca 7.1 9,49 218 13.04 255
Quercus incaona 7.5 10.14 279 13.17 3.03
CGirewia opfiva 516 11.36 620 19.52 8.16
Ficus macraphylla 891 13.01 4.10 1595 587
Fiews nemoralis 10,13 15,46 8.33 21.73 6.27
Delbregeisio longifolia 921 1341 4.20 20.28 6.85
Ogeinia dalbergioides T.19 1423 T7.04 18.72 4.49
Bawhinie retuzo 510 17.25 8.15 2467 T4E
Alhizia lebbeck 6.62 12.19 &5.57 1501 6.52
Dalhergio gissoo 242 13.57 5.25 22.63 8.56
Alnus nepalensiz 14.21 26,22 12.01 58.25 3207

Table 6. Changes in average onumber

micro-organisms/gm dry soil (5% D)*

during 1993-95

Micro-arganism 1986 1993

N R M B
Fungi 220 122 W T4
Bacteria 172 115 125 95
Actinomycetes BR 44 a8 20

E = Rhizosphers, N= Non-rhizosphere

= dilution factor: fumgi 10 for bacterin and

actinomycetes 108

of

3.2.7. An Empirical Study of Development of

Tribal Communities from Eco-cultural
Perspectives: A Study in the Central
Himalavan Region of India.

This is an ongoing project, please see

previous Annual Report for details.

Fesults and Achievements

1.

Twenty sampled villages, ten each for the
Jaunsaries and the Bhotias have been studied
to satisfy its ohjectives. Primary survey has
bean completed in all the villages and data
analysis are being carried out on important
data files like demography, economy,
sacio-enltural  milien  and  dewelopment
interventions ete. using Statistieal Package
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far Social Science (SPSS) package. Co mpletion
of natural resource maps for all the twenty
villages with spatia-temperal cannglations
has been a8 very satisfying achievement,
which will be of immensa use in the TESOUTCE
based  planning  for  both  the tribal
eominunities, A national Seminar christened
“Tribal Development: Options” has been
scheduled to be held under the praject during
May 22-24, 1995 to disseminate the major
findings of the project.

Considering the vastness of data, the study
will be confined to important findings on
demoagraphy for this jasue. A com parative
analysis between both the tribes ravesls that
T8.2 and 2L8% of the Families amonig the
Jaenszaries are joint and nuelear families
respectively in contrast to 47.0 and 5305
among the Bhotins. Further, average family
size among the Jamnsaries is 10.39 in
comparisen to 8,12 that for the Bhotias, While
constitute 260%  head of the
households among the Jaunzaries, it is 135
for the Bhotiag,

females

The male and female literacy rates among
the Jaunsaries are GO0 and 25.6%
respectively against 844 and 50.9% among
the Bhotias, Probably the Bhotias as & tribe
hias the highest literacy percentage am ong the
Indian tribes,

The sex ratio is low in both the tribes being
835 among the Jaunsaries and 909 among the
Bhotiss: It becomes acute among  the
Jautisaries (520} above the age-proup B+ in
comparison to the Bhotias (647),

Mare percentage of marriape by elopement i
found among the Bhatias (T.2%) than the

Jaunsaries  (3.7%) However, arranged

marriage appeared to be rule of thumb in
both the societies e 90.9% emong  the
Bhotias and 96.3 % ameng the Jaansaries,
Interestingly, 32.6% of the females at first
marriage were below the age 9 only among
the Jaunszries in comparisan to 1.0%% that for
the Bhotins (Table T).

Table 7. Age at first marriage (of females)

Age Group Percentage of marriage
Jaunsaries Bhaotia
(N=1328) (N=1278)
Below 9 226 10
10-13 223 6.3
14 - 17 224 28.9
18. 21 201 a0
20.25 78 22.7
2629 28 67
30 - 35 16 24
33+ 0.4 1.5

as

A woman was found maxim um 14 times
preghant among the Jaunsaries in contrast to
13 times among the Bhotiss. Further, among
the Jaunsaries 73% of the wemen wers foungd
prégnant for § times while it was B2.9% for
the Bhotigs. A maximum misearriage upte A
was found among the Bhotins against & found
emong the Jaunsaries. Maximum percantage
of females had only 1 mitearriage, ie, 55.1%
and B0.7% among the Jaunsaries and the
Bhotias respectively. Proferenice for more
mumber of children wasz high among  the
Jaunsaries (Tahle &),
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Table . Child preference among ever
married females (%)
Praferred Totul Children BidiR
Fumhbes of
Children dapnearies  Bhotias  Jaunsaries  Bhotlas
1 2R 1 157 B1E
2 185 BT 546 17.3
a 408 21 14.1 14
4 212 28 114
& 80 03 149 -

The findings convincingly establish the
higher social advancement of the Bhotias than

the Jaunsaries.

3.3. CONSERVATION OF BIOLOGICAL
DIVERSITY

3.3.1. Studies on Biodiversity, Frag-
mentation and Conservation  of
Ecologically SBensitive Habitats of the
Himalaya

Boackground

In view of the increasing population in the
Himalaya many habitats are being constantly
converted inte simpler systems for providing
mere harvestable goods to the people. As a result
the seenario of habitat heterogeneity and species
diversity is changing. The identification and
characterization of habitats of the Himalaya,
especially those supporting sengitive biota 1s of
paramewsnt
disruptions and magnitude of pressures leading
to habitat degradation and
important species. The consequences of habitat
fragmentation are multiple. Therefare, the whole

importance  for  identifying  the

extirpation of

process has a negative effect on the population
sige, extinction rates and dispersal caparity,

Index of change in a system gan effectively he
menitored and conservation measures adopted
when habitats, instead of single species are taken
a5 study units. The project emvisages initially to
study the habitat diversity in protected ares of
Kumaun Askot Wildlife Sanctuary, AWLS} and
Himachza] Pradesh (Kanawar Wildlife Sanctuary,
EWLS).

Oyectives

1. Identification, classification and mapping of
important habitats,

2. Identifying degree of biotic and anthropogenic
pressures causing fragmentation,

3. Identifying habitats that suppert important
taxa.

4, Narrowing the gulf between in-situ and
ex-gitu conservation by developing techniques
for enhanced economic utilization of in-sita

resources in ex-situ sitnations.

Results and Achicvements

Askot Wildlife Sanctuary in Kumeun (LLP)

1. Inventory of 1262 species of vascular plants
belonging to 173 families and 707 genera has
been prepared. Representation of species in
different taxonomic groups and life form
classes is presented in Table 8,

2 Dhversity of floristic elements in various
identified habitats was
hakitat represented maximum diversity (623
49.37%), followed by exposed openfgrassy
slopes (366; 29%), shady mioist places (234,
18.54%), alpine meadows/slopes {219; 17.35%),
riverinefwater  courses (176,  13.87%),

analysed. Forest
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Table 8. Diversity of taxonomic groups and life forms in AWLS
Taxonomic groups  Familiee  Genera Bpecins Life farms

Herbs Shrabs Trees Ferns  Fornallies
Angissperme 196 &4 11z 771 191 150
Gymnosperms 4 7 7 - 2 &
Preridophytes i3 69 143 - .- as 143
Tatal 173 TO7 1262 771 193 155 143

agricultural field borders (175: 13.87%), rocks/
boulders / rock creviees / walls (175 13,879,
and shrubberies (169; 13.39%).

SGimilarity in  species
maximum (71,7%} in shrubberies and alpine
meadows / slopes. This is fallewed by exposed
apen / grassy slopes and shady maist places
(47.32%), exposed open / grassy slopes and
waysides [/ roadsides (40.73%).  exposed
spenfgrassy  slopes and  agricultural field
borders (35.5%), wav sides / road sides and
agricultural field borders (27.54%), shady
moist places and riverine / water courses
(26.83%) and rocks / boulders / rock ereviess /
walls  and  epiphytic  habitat  (25.87%)
respectively.

composition  was

Along wertical gradient maximum spacies
richness (860, B8.2%) was in the EOTIE,
between 1001-2000 m. Species richness
decreazes both above and below this zone,

Of the native taxa {432 =spp), 24 were
endemics and 2530 near endemics, The range
restriction and small population size of these
endemics and near endemies merit attertion
for congervation.

Among other sensitive taxa 10 epecies have

been recorded in Red Data Book of Indian
Flants,

Inhabitants preference for use of the species
was analysed. OF the total (348) woedy
epecies, T1 (21.40%), are used as fodder.
Analysis revealed that 13 species are highly
preferred Todder and therefore facing high
anthrepogenic pressures (Resoures Uze Tndex,
RUI > 20). Among others, 6 species (RUI
10-20) showed average demand. Species
subjected to high pressure are presenmted
(Tahble 101

31 species (R.91%) were used as fusl, OF these,
8 species showed RUIL > 50% indicating high
pressure (Table 10%.  Seven species (RUT
20-50) are among other preferred taxa, Other
species (16, RUI < 20) are less preforeed,

Floristic  represemtativity (richness  and
abundance of native taxal in identified forest
commurities (see Annual Report 1994.95) was
analysed. Along vertical pradient Moristie
representativity in all growth forms (tree,
shrub, herb) increased significantly (trees, p <
0.08; shrubs and herbs, p = 0.01). High degree
of alien presence and
herbaceous flora of most forests is of serious
conservation for concern.

abundanes  in
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Table 10. Preference analysis of fodder and fuel resource in AWLS

Taxn Average callection Probability of use Recouree Tse Index
{Kghouse hold/day) (B
Fodder:
FPhoebe lonceodata 4.85 0.38 174.60
Cugeinio cojeinensis 417 0.34 128,18
Castanopsis tribuloides 3.26 0.24 12624
Bauhinia variegate 282 0.28 7898
Bochmeria ruguloss 1.85 024 44.40
Mallotus philippensis zoT 0.21 4347
Baochmeria platyphylia 169 0.22 24.08
Fieus sertécordato .03 009 BTET
Bridelin retusa 145 0.17 B4.65
Quercus leucotrichophon: 1.82 0.13 23.66
Myllettia auricilata 1.53 015 22.85
Geercis lanuginese 211 0.07 20.54
Fuel:
Waodfurdia fruticosa 18.56 0.7a 1447.68
Pinus roxburghii 882 0.71 626.22
Macaranga pustulata 4,70 0.56 263.20
Gheerees Teucotrichaphons 586 054 199,24
Engelhardia spicata 318 0.36 113.76
Mallotus philippensis 310 034 105.40
Casearia glomerata 242 0.39 94.38
Phosbe laneenlats E06 0.0 61,80
Enrya acuminata 1.64 087 44.28
Lyonie ovelifplia 242 0.18 43.56

Konawar Wildlife Sancteary (H.P.; Fig. 2}

11

Preliminary survey of Mathinala valley, the
zone  of polential habitats for  wildlife,
revealed 2 total of 36 woody taxs (20 trees
and 16 shrubs). Of the total, 68.4%, 39.9%,
25% and 30.5% taxa reapectively have habitat

preference towards forest, ravines (humid),
riverine and shrubberies.

Observations and data were obtained for
seasonal  habitat  preference,
predation and perceived use, crop damage
and pepples’ perception of local conservation

possible
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status of wildlife ete. A total of 95.5%
cultivated land of two lower zone village was
under erop during 1994-95. Analysis on crop
damage by wildlife revealed that, there was
an estimated maximum Toss of 2,235.75 kg'h
fior apple and 82249 kgh for maize. Notable
amongst crop raiders were Monkey [(93.5%),
Porcapine (42.1%) and Black Beer (31.71%),
causing maximum crop field damage (Fig. 3).

Perception survey revealed that black Beer,
Serrow, Himalayan Thar (mammals), and
Cheer, Monal and Tragopan (pheasants) are
top ranking threatened taxa. However, Civet,
Maonkey, Squirrel
(mammals), Ehalij and Koklas {phassants)
are the most represented fauna in KWLS.

Porcupine, Flying

Fuel wood uee pattern in KWLS were studiad,
Observations on fuel weod consumption and
consequent pressure on adjacent habitats
taxa at different camping sites along
1555-3900 m during 1984 and 1985 trekking
seasons suggest that habitats at high altitude
camping sites (Khaccha Thach, 3100-3400 m:
Mang Thach, 3280 m and above) are highly
unsustainable. Rhododendron campanulatum
is the mest threatened taxa above tree line,

bark-stripping  incidence on
Quercus semecarpifolin tress at treeline
habitat (1.5 ha scanned area) was assessed.
Out of 650 treesha of Q. semecorpifolic, 12.67
treesha were vietimized for a total bark
removal of 2,872.75 m2/ha,

Man made

Bioresouree and
traditional knowledge on their management
15 being prepared. Data have been obtained
for heavy nsed taxa. Leaves of fris milest! and
Agseulus indica used heavily as fodder during
winter months at high altitude village. For

example, to meet a reguirement of about

inventory, use pattern

T

86,700 kg fodder per season, 34 families in
one study village need harvesting of 79,96968
individuals of I milesii. Likewise, for a
demand of 17 850 kg foddar from A, esculenta,
89.14 trees are to be lopped. Ficus palmata
covers 42.0% {maximum) of total agroforestry
trees at lower zone and shaerved as the most
productive taxa for fodder and fuel supply.

keeping
including  socio-economics  revealed that
Rhus wallichil, Morus serrata, [Nmus
wallichiane and  Populus
preferred taxa for making log hives. In
general, practice of bee keeping declined at

A survey on  traditional hee

ciliagta are

lower zone village.

Fig. 2, Kanawar Wildlife Sanctuary
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&  Of the total 23 medicinal plant species in
local trade market 13 taxa are extracted
from KWLS, OF these, Morchella esculenta,
Aconitum heterophyliym and Soussureo
costus alone were responsible for a local
purchaze of Re. B6.28, 2861 and 6.61 lac
respectively in 1995; and 29,73, 11.5 and
2,00 la¢ respectively for 1990, However,
highest inerease in money transaction was
oblained for Pistocen chinensis, ie.
1,22.153%. A. heterophylium emerged as top
ranking trade taxa in terms of percent
increase in total supplied amount from 1990
to 1995,

3.3.2. Biorespource Inventory of the

Himalaya

Brekground

Adequate base line data on hiolegical
resources of any biogeegraphical region belp in
the identification of species, population,
communities, habitats, land scape elements and
aeosystems, As such, it is imperative to develop a
computerized data base of existing bioresources of
the Himalaya. So far, comprehengive base line
data for the Himalayan bioresoureez iz not
available. Therefore, preparation of inventary af
[famaly wise, rare-endanpgered,
athnobiological, endemics, key stone species) has
been initiated. The analysis of the data generated
so far has proved useful.

bioresources

Ohjectives

1. Develop a computerized data base of all
species and their habitats.

2. Identify gaps therein,

3, Draw information about varions attributes of
gpecific habitats/species,

4, Make it available to any uwser for effective
dizsemination,

5. Prioritization of activities related to
congervation.
Results and Achievements

1. The diverzity of family Brassicaceae in Indian
Himalaya was analysed. Family comprises
202 species in 56 genera,

2. Trans/Northwest Himalaya (161 spp. 78.9%)
showed maximum diversity, folowed by
Central (82, 40.2%), West (80, 39.2%) and
East Himalaya (57, 27.9%).

3. Species representation in Central and East
Himalaya iz much similar (69.5%). This trend
ie  followed by West-TranaMorth West
Himalaya (55 2%) and Trana™orth West-East
Himalaya (35,2%), The similarity with other
Himalayan countries, i.e. Nepal and Bhutan
is high (> 50%). When compared with
Brassicaceae of Pakistan (48%), Soviet Asia
{23%) and Europe (16%) species similarity is

Tow.

4. Himalavan Prassicaceas shares 107 species
(52.99%) with West-Central Asia and 70
(34.6%) with Eorope. Most of the species rich
genera show similar pattern,

Endemism is poorly represented (7 spp., 3.5%)
in comparizon to neighbouring areas (ie.
Europe 44.5%, USSR 34.2%, Iran 33.2%,
Afghanistan 23% and Pakistan 126%).
However, if near endemic taxa are also
incladed the endemic Agure for Himalaya
(zensu lato) ingreases to sixty six (32.7%) and
iz comparable with endemism of other areas,

&

6. Of the 59 near endemic taxa, percentoge of

restricted and broad near endemics is 508
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Restricted near
manifae]

and  49.2%  rezpectively.
further
distribution based on political boundaries of
neighbouring nations.

endemics localized

=3

While tonsidering both the endemic (ssnsu
steicto) and near endemics for analysiz, the
pereentage endemism for major genera reads
as under Arabidopsis (B8.7%), Arabis (54.4%),
{42 8%, [B0.0%)  and
Sisymbrium {22.2%). The endemism in species
rich Himglayan genera i3 compared with

Diraba Erysimum

neighbouring areas (Fig. 4).

WILDLIFE

of endemic and near endemic taxa makes
eonservation in Trans/MNorth West Himalayan
province imperative,

3.3.3. Establishment and Maintenance of a
Functional Arboreta in the Himalava

Background

In order to develop a germplasm bank of
Himalayan  species and  ensure  ex-situ
eomgervation, enrichment of germplasm in

arboretum at Kosi-Katarmal (Kumaun Himalaya)

Maonkey
Paorcupine
Beer, black
Langur

Fox

Jackal

Civit

0 20 40
% CROP FIELDS RAIDED BY WILDLIFE

Bl 1954

BT 1005

60 aa 100 120

(EE Average (1994-35)

Fig. 3. Major erap raiders Cwildlife) in lower zane villages of Kanawar Wildlife Banctuary,

8. Proportional representation of Brassicaceae is
high in temperate (1501-3000 m) zone (11§
taxa, 57.4%), followed by alpine (3001-4500 m)
zong (TR34%). Two extremes of altitude
range; Le. <1500 m (Sub-tropical) and =4500
m (high alpine) are relatively species poor
(1T.8% and 14.9% respectively),

8. The existence of characteristic complements

and maintenance of Rhododendron arboretum at
Sikkim are continuing. The project is envisaged
to be extended to Himachal Pradesh and North.
East region of Indian Himalaya. The activity will
not only serve as 4 gene bank of different
Himalayan  life provide
opportunities for facilitating research, training

forms  but  also

and davelopment activities.
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Cyjectives monitored  forgermination  and  growth
performance. Aleurites moluccona, Albizic
1. Developing a gene bank of Himalayan species procera, A. chinensis, Aegle mormelos,
including economically important taxa. Rohinia paendo-geaci, Lenenena
2. Developing propagation protocols for locally Iniyseghiie .anﬁl Fiowiv sty dbase
acceptable  spectes  for sustenanee and 1{,}“% . i et i i ..
A T Pittosporum nepalense  (43%),  Olea
glandulifera (2.1%), Quercus semecarpifelio
3. Large scale multiplication of species and (6.75%), Syeveiuvm ecumini  (3.5%) and
making the sapling available to loeal people Terminalia chebula (5.2%) showed poor
and alsp for use in greening of degraded germination,
lands.
3. Growth performance of § speries in three
Rezults and Achievements conditions (Glass house, Net house and
Wursery) was ahserved (Table 11},
1. Infrastructure facilities such as site
development and extension of arboretum area 4 Effect of frost on different species planted in
for the plantation of seedlings of Himalayan the arboretum and seedlings growing in
speries continued. pursery was recorded, Dalbergin  sericea,
Buteg pellits, Saourauic nepaulensiz, Albizia
2. Propagules of 55 species collected from chinensis and A, julibrissin were highly frost
different partzs of Kumasun Himalaya and senwitive taxa (> B0% damage of serisl part)
gown in  the arboretum nursery and

Armongst others, Bischoffia javanice, Emblica

Table 11. Germination and growth performance of five tree species in different conditions

(seed sowing March 1985}

Taxa Gern;;;&t.mn Growth parformance (theight em)n = 10
Apr  May Jiin Jul  Aug Sept Oet Moy Dee

Hiynea trijuga

A 425 = 3.3 10.0 10.5 123 14.0 158 16.0 16.3

B a7.5 - 2.5 6.5 1.8 a.8 10.7 11.0 11.0 11.0

c 85.9 z1 3.8 G4 67 6.8 a2 B.5 B.B a8
Semeoarpus anacardiem

A 46,7 - 4.7 7.7 10.0 10.6 11.5 123 138 14.0

B 46.7 - a4 5.2 6.2 B4 6.4 B.4 6.7 7.0

=] 5.7 33 4.9 6.1 6.3 6.7 7.0 7.5 B.0 a0
Frazinus mivrentha

A 92.5 14 5.9 10.3 13.9 l4.8 155 15.7 158 152

B 7.5 18 aa 5.4 22 128 14.5 14.58 150 150

c 843 1.1 27 1.6 14.0 16.8 18.3 18.5 185 18.5
Garuga pernata

A 10,0 - - 1.6 11.2 14.7 16.1 18.5 210 2LO

B 10,0 - 7.8 13.5 13.7 148 17.3 17.7 1.0 180

c 44.3 - 2.5 7.8 0.1 14.7 15.8 16.5 165 165
Ofen glondulifera

A 6.0 - - 2.0 3.5 4.8 a7 8.5 1.6 1.7

B e = . X i % X 4 = =

c @1 21 4.0 5.2 5.T 7.1 a.1 8.5 8.0 140

A= Glass house; B= Net house; C= Nursery
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afficinalis, Cassin fistula, and Ehretia loevis
Among  frost
resistant species, Prunes cercsoides, Olea
glondulifera, Spondias pinnaote, Froxinys
levcotrichophora, @,
semecarpifolie, @,  serrata, Castanopsis
tribmloides, Ligustrum nepalense, Alenritiz
moluceana, Dalbergin sissoo, and Herple

were also  frost  sensitive.

microntha, Quercus

alneoides were notable.

Biotic pressures on the various planted
species was recorded. Fieus (F. nemaoralis, F.
raxburghii, F. semicordoia, F. polmata) and
Bauhinia (B, retise, B. vahli, B. variegata)
species, being preferred by thesus monkey
and porcupine, face problem in  proper

establishment.

Three thousand seedlings raised in arboretum
nursery were used for the development of
arboretum sites and Institute Campus. Also
300 seedlingz of  ten multipurpose tree
species developing  a
conservation model in College Campus at
Naravan Nagar (Pithoragarh),

were used for

7. Analysis of soil characteristics in arboretum

sites is continuing. Table 12 includes the data
ot yearly variation of organic Carbon and
Nitrogen ratio (/N ratio). High GN ratio in
1992 can be attributed to the supply of
compost manure during plantation.

Table 12, Variation of C / N ratio in

arboretum soil
C /N Ratio
Plat 1903 1993 1944, 1986
A 5.Th 832 26T .08
B B.60 286 2.75 2.88
[ .27 3.30 3.00 L72
b ] 418 3.12 1.40 1.44

3.34. Timberline and Snowline Vegetation

of Kumaun in Central Himalaya;
Aspects of Composition, Diversity and
Conservation (Background, Objectives
as in previous report) (sponsored by
DET, New Delhi)

The project has been complated and

highlights of the projects are as follows:

Table 13: Distribution of endemic taxa in different rarity classes and frequency in different

habitats

Rarity Habitat Types, no. of species

Taxi

Class

Wo. of apecies Forest Forest edjes Boulders’ Moraines Marghes!  Disturbed
open slopes. Kook crevices mnist sites
situations

L 43 (26.2) 156310 36 (33.3) Q{81 30 (40,85 17(32.7) 948,00

2z =TT L2 {25.00 21 (18.4) 4(125) BIi18.4] G{11.5) B{15.0)

% 2T (16.5) 4083 15(29.3) f{18.8) 10 (20.4) 12¢23.00 Z{10.0)

4. 3l (18.9% 5{10.4) 11 €102 9i28,1) B{184) 7135 {1500

& 1L{ET) T{I4.6) (8.5 2063 0.(0.0) 35 150

. {ET 6.3} 874 131 1{2.0) 3 (5.8) 210,00

7. LB 1) 121} T (6.5 1(3.1) {00} 3 (5,8) O

8. 3018 1(21) 1(1.0% 0 (o0 04000 1(1.8% 0 {0

164 48 108 az 48 fi2 b

Waliees in parenthesis are % of endemic species
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A complete invenlory of timberline flora was
prepared and nativity of the flora assessed:
The flora consists of 465 species of which G4%
(298 spp} are native. Scrophulariccese (TER),
FHonunculoceme (T}, Asteraceae  (69%),
Rosaceae (68%) and Saxifrogaceas showed
relatively high percentage of natives. In
general, flara sugpested
proportional  representation  of alpine and
termperate (35 and 429%) taxa and diversity of
growth farms (Annual Report 1894-95)

timherline

Forest vegetation wae quantitativel v analysed
and three dominant physisgnomic tvpes
identified : evergreen broad-leaves (Quercus
semecarpifolia, Rhododendron spph
deciduorzs broad-leaves (Befula wiilis, Acer
spp.. Pyrus spp.) and evergreen neadle leaved

{Abics app., Tarus  harcain subsp.
prcetlichinnal.
Flora was nassessed for s zensitivity

considering thres broad esologicel attributes
ofa taxon (ie Gesgraphic range, Ecological
amplitude and local abondancel Total &
categories  of rarity were identified and
frequencies of taxa in these categories and in
different hahitats was assessed (Table 130

Conzidering nativity and sensitivity of flora
topether  following  conservation priorities
woere identified: (i) Over 35% of total flora are
endemic and mere importantly 20% are
range  endemic, hence  deserve
priority, (i) 34 taxa being locally scarce and
narraw ecological amplitude deserve greater
attention at local level; 10 taxa deserve
attention at Himalaya scale, However, three
taxan  Aconilum  bodfouri, Caragana
gerardicna  and Cypripedivm  himaleicum
being most sensitive at both scales are top
ranking priority taxa (i) Among habitats
forest edges! open  slopes, marshes/moist
situations and boulders/rock crevices deserve
Priority.

TEEALFT O

3.3.5. Initiating Biodiversity Conservation
Through Peoples' Participation in
Himalaya

Background

Biodiversity conservation programmes
being pursued agross the Himalaya by both the
Government and Non-Government agencies.
Presently, such

ara

initiatives are restricted to
of surveys,
binlegical resources, strengthening the net work
of Protected Areas, conservation of threatened
species and ex-gitu germplasm maintenanca. It
has been argaed that conservation action needs to
be promoeted and implemented by bringing local

identification inventorization of

pecple inte the conservation movement and
considering them as potential ailies, Since these
not adequately focused in the
Himalaya an initiative in this direction was taken
interaction, facilitate flow  of
impart arganize
workshops / on-site training camps, prepare
develap
preseryation models in community land/College

aspects  are

te promote

information, education,

conservation related print material,

Campuas and analyvse responses of different target
groups for ensuring follow up sction, has been
undertaken.

Objectives

1. Promote and strengthen interactions with the
target proups.

2. Promota conservation stiepce
among School/College students.

especially

3. Impart on site training on ecollection storage
and propagation methods of targst species
focusing on teachers and students,

4. Obtain and analyse resppnse of different

target groups with respect to Iocation
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speeific conservation oplisns/priorities,

Eatablizh colloge’
communily lande depicting locally important

preservation medels in

binresources,

Propare easy o grasp print material for
targel groups focosing on locally available
biodiversity, their importance and methods

for value addition.

Ragulls and Achieverents

The activity has been initiated in district
Pithoragarh of Bumaun (West Himalaya)
Twe traiming workshops on "Congervation
through people’s participation” at remote
logalities {i.e. Gangolihat and Narayvan Magar)
wire organised. During these workshops, the
subject  "Biodiversity  Conservation” was
introduced to. the participants. Focus was
an-gite  training on  different aspects  of
biodiversity  conservation gathering
information on local bioresources, collection of
propagules of important taxa, identification,
nursery practices, restoration of degraded

(e

bands around schookfeollege campus  and
commutitty  lands, preparing  awasreness
material, ete. )

On the basis of the specific work area,
preferences and working capacities of the
parlicipants of the workshap thres groups f.o.

i) tha Resouree Group (People's
representatives, NGO'S and  Government
officialsl; i)  the Management Group

(Teachers and academicsh: i) the Warkforee
Group Cstudentsh wers identified,

OF the 125 questionnaires distributed to the
participants, 122 responded. The strocture ol
the questionnaire deall with the supgestions!

and also  sbout  their
pereeption of the wtility of organising such

waorkshops.

reactions'remarks

The reactien/suggestion from all the identified
groups indicated that (i) protection and
monitering be ensured with respeet to the
plantation/nurserios being developed through
the help of students and local communities;
fii} such activitivs must be evganised more
freguently in remote areas; (iii) moest of the
participants sugpested to encourage women
participation, invelve related organisations,
disseminate information packages to  all
adjoining Schools and Colleges, include this
subject in the syllabi of Schools and Colleges,
Atlempts being made 1o incorporate these
supzestions for future action,

The analysis of the questionnaires revealed
that programme ohjectives were formulated in
tume with their perception, however, the
Institute could improve upon the nature of
technieal inputs {Tabls ¥4},

Table 14. Analysis of the responses of

workshop participants

Peatusos Tutal Grong 1 Oroup 8 Groopd
fn=122}  {nngh) in=47) (=M1

Dgectives

Agreed (%) a2 H55 915 B
Achievomenia

Oilfoctives (4 5 4.4 F11 S0

Enterauting (%) LA fd4 6.0 2.0
AlifLude

Willingness (%) AHE T3 000 Gl

Volunioer (5 T34 Eda Td4.4 H3

Pesfarmanes categrrios: < S - pour; ST - Astiafactory; T

EHEE - good; >80T - very pand
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f. Plantation of 15 multipurpose species was
in & piece of community land
{(Gangolihat 3.5 ha) and Collepe Campus
(Narayan Nagar 1.5 ha). SBurvival and growth
of these species are heing observed with the

done

help of college students.

3.3.8. Exploration of Lesser Known Crops of
Garhwal Himalaya as a Food Source

(Summary of the completed project, pleasze
see previons Anmual Reports for detail)

Resulis and Achievernenis

1. QOver 40 species of food grains {ie cereals,
millets, pulses, oil sseds ete.) are grown in
traditional agroecosystems and managed by
the lecal farming communities. Several of
these craps possess great potential for future
exploitation,

2, These species’ varieties evolved over a span of
centuries and are adapted to particular area
and varied edaphie, topographie and elimatie
factors. Also different selection pressures over
centuries of cultivation, resulted in immense
variations, withstood the rigors of time,
eseaped attacks from  insects, pests and
dizseages, tolerated harsh climatic conditions
and possess the desired sgronomic and
genetie traits from which high vielding and
rosistant sources could be developed.

3. During the recent past traditional crop
diversity of this region has been reduced due
to warious reasons and the knowledge of
cultivation and uses of these crops is also
dizappearing from the region very fast.

4. To meet the increasing demand of food of lacal
communities, i1t is imperative to conserve
these traditional food erops for pesterity.

3.3.7. wild Edible Plants of Food Value,

Their Mutrient Status and
Regeneration in Sikkim Himalava
{1995-98)

Background

Indian Himalayan zone consists of 13% of
total peepraphical area and supports 6% of the
total population of the country. The region has
vast diversity at genetic, soeial, cultural,
economie and ecological levels, All over Himalaya
eonsumption of wild edible plants is common and
perhaps it is more prevalent in the Sikkim
Himalaya. The wild edible species are frequently
collected and comsumed by the inhabitants in
Sikkim from natural habitats, Due to increaze of
the human population the consumption of these
species is crossing econceivahle limit of their
productivity levels. As exploitation of these wild
edible species is increasing, a study seems to be of
prime importance Lo see their nutritional status
and natural regeneration. Some of thess species
can be saved through mass multiplication and
popularizing them in traditional agroforestry
systems. This will reduce pressure on the natural
habitat and also lead to conservation and
sustainable production of wild edible plants.

Objectives

1. To make inventory of wild edible species,
their distribution and in-sito regeneration in
the Sikkim Himalaya.

2. To know phenclogy and repreductive biolopy
of important wild edible planta,

d. To estimate nutritive value of selected wild

edible species, and

4, Mass multiplication of few important wild
edible F;he'::_- domestication
through agroeforestry practices.

species  and
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Fig. 4. Extent of endernism in selecied genera in family Brassicacese in Himalaya and neighbouring regions
(A-Draba; B- Arabidepsis; C- Cerdamine; D- Arabis; E- Erysimum; F- Sisymbrium: G - Thilaspi; H-

Lepidium)
Bastilta ard Ackievemants 3. Bix species, wviz. Diploknema butyracea,
Spondias  pinnata,  Eloengnusz  latifolia,
1. Cut of 175 wild edible species belonging to Baceaura  sapido, Machilus  edulis  and
138 genera and 77 families have been Eriolobhus indica are selected for detailed
screened. Most of the species (77%) are study for their nutrient analysis, froit
perennial in nature. Low-hills (= 900 m productivity and large scale multiplication
elevation) harbours maximum number of wild (seed germination) in nursery, econsidering

edible plants followed by mid-hills (900
2000m) and least at high-hills (> 2000 m),
Muost of the species are saten as fruite/sesds
(118}, leafy vegetables (35), flower bud (18)
and roourhizome (8

2. Each family generally takes 5-10 meals for a
particular species, though most of the species
are eaten just 2-3 times a year. On an
average each family uses’eonsumes 7-8 types
of wild edible species every vear. A number of
species are consumed as food during lean
period and scareity. Fig. 5. Nursery of medicinal herbs.




A 36

their uze and preforence in lecal folks (Fig. 5.
The market prices lor #ach species is from Rs.
5.8 4.5, 810, 610, 15-25, and 810 per kg,
reapectively.

3.4. ECOLOGICAL ECONOMICS AND

ENVIRONMENTAL IMPACT
ANALYSIS

3.4.1. Ecology and
Transhumance
Garhwal Himalaya

Bpcip-economy  of
Communities of

(Summary of completed project, please see
previsus Annual Reports for details)

The  Bhotiyas,

sub-communitics

comprising threa
Marchha, Tolechha and
Jadh zre the tranghumanece communities of the

Viz.,

Garhwal Himalaya inhshiting in northern most
border of  Chamoh
Uttarkashi districts of Central Himalaya and
represent o tetal population of abaut 12573, All
the three sub-communities of the Bhotiyas have
two dwellings, and practice transhumance svery
yuar from higher Himalayan zone {2000-3800
amsll to lower Himalaya (400-1400 m amsl}
during winters and viee-versa during summers,

mountainous areas and

Each Bhativa sub-community bae its own calture,
tradition and religious beliefs. The main driving
force  behind is the
constant need of the grazing land for sustenance
of their livestock, which iz the mainstay of their
eeonomy. Besides, their traditicenal
abodes which is situated in tough and rugged
mowntains, where the climatic conditionz are

transhumanece ackivity

SUTAMET

severe and it does not allow them to live in these
areas permanently. Before the owt breeak of
Indo-China war in 1962, the trade relationship
between Bhotiyas and Tibetans was very strong
and therefore, during that peripd they were least
depended on the natoral reseurces to fulfil their

basic needs. But a5 a censequence of Sing-Indian
war the trade links were stopped their reliance on
preducts
tremendously, resulting in heavy pressure on
existing forests and other natural resoures base.
The major of the Bhotiva
sub-communities particularly of the Marchhas

forests and agricultural inereased

oeeupation

and Tolehhas have heen sheep resring and
agricalture, with agriculture taking primacy over
pastoralism in contemporary time, However, n
the Jadhs, sheep rearing iz etill the main source
of their livelihood because majority of the families
do not ewn agricultural land,

The traditional eculture and
knowledge base of the Bhotiva sub-communities
have faced a series of challenges during recent

indigenous

past. In these tribal communities, the rules and
repalation by which the Tribal people have been
traditionally governed have broken down. The
traditional beliefs of the people are now heing
questioned by the weung generation whe are
suppesed to keep the eulture alive. The causes of
these problems are many and are related
econamie, social and politieal factors. As & Tesult,
the soeial norms and value which were respected
by thesze tribal communities in the past are now
being ignored.

Traditionally the tribal willages were self-
eufMicient and therefore, the emphasis should be
to fmprove upon this self-sufficiency to the extent
requited and subsequently emphasis could be to
prru-n.ride.caa.h ircome, With fast depletion of the
forest cover and rescuree base, the wvillage
ecosystem  redevelopment of Bhotiyas  should
emphasize the pressure on the forest and effective
canservalion  strategy of this resource. An
integrated strategy for vedevelopment linking
rural ecosystem with forest ecosystem would
alone ensure comservation of higher Himalayan

meuntain forest in & halistic way.
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4.4.2, Development of Roads and its Socio-

economic Impact: An  analvsis of
EKapkot Block, Kumaun Himalaya

Thiz i5 an ongoing project, plepse o

previous Annual Report for details.

Resylls and Achievemenis

In-order to achieve the ohisctives of the stuady,
the villages in the block were categorized inte
3 different zones on the basis of their
locations from road side. The three zones are
il willages located on the road or within 2 kms.
from the road, i) villages located botween 2 to
& kms and iii} villages located at more than §
kms from road side. In the present study, an
attempt has been made to nssess the impact of
road network on human settlements, Impeet
of road on the type and pattern of settlomarit,
shape and size of dwelling, building material,
functional morphelegy of the dwelling have
heen eompared.

Although in the meuntainous area the
pattern of settlement are primarily governed
by the physical aspect, but transport routes
playan impertant role in the expansion of the
settlements as villages connected with roads
have more new constructions along the roads
which pgives birth to linear pattern of
sittlements.

In the first zone after the construction of
road, about 10 rural service centres have
come into existence, whith have paved the
path for wrbanization. All these centres are
generally occupied by permanent and double
storied buildings. The ground floor are mastly
used for shops and the first floor for residence
purpose, where as almost all the houses in the
second and third zene are for residential
purposes,

4. It was found that all the houses have
eourtyard “Angan” which is always found in
the front side of the house. The shape of
“Angan’ is totally dependant on the shape of
the house, and the size of house and "Angan’
depend upon the economic conditions of the
dwellers. This feature {Angan) iz almost
abgent in the first zone along the road side
new houses,

5. Generally, construction of rural dwelling
depends  wpon  the  availability of local
materials (stone, zlate, wood and mud which
is found very eommiot in the mountain areas),
It was recorded that in the first zone the
eonstruction  materiale hsve changad to
bricks, cement and lantered roof houses, and
is & fashion along the road side villages. On
the basis of material nsed and roof type, three
types of houses have been recorded in tha
study area given as halow:

41 Btone-mud and inverted "V shaped roof
mastly found in seeond and third sone,
(i} Stone-cement “wall and inverted "W

shaped rool, mainly found in the second
and some part of the first zone,

i} Stone-brick-cement walls and  lantered
roif, found only in the frst zone,

The size of room, window (with glass),
door ete. have been found larger in the first zone
a3 compared to the second and third zone, The
intraduction of septic toilets and bathrooms have
alss been recorded in the first zone,

3.4.8. Carrying Capacity Assessment of
KHullu-Manali Complex

Background

This study was initiated in 1993-94,
keeping in view the inputs to tourism planning in
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the area. In the first phase, an assesement with
respect to tourist accommeodation was earried osut
at Kullu and Manali. Alss the tourist flows and
ute of warious modes of transport was
doeumented. It was noted that Kulle Valley is
facing various infrastructural constraints. Major
ones  being solid waste management and
architectural and landuse control over hotel
eonstruetion.

As tourism in this area can adversely
affeet  the peneral through
degradation, it was proposed to focus attention on
this problem. In the second phase, two sites-one
within municipality limit (Kullu}) and other
outside municipality (Mohsl) were selected for
study. The Kullu town study was carried out
during famous tourist and cultural event of
Duszsehra focusing on solid waste generation and
peoples’  perception infra-structural
sufficiency and related aspects,

surroundings

about

During  1995-896, recommendations for
Kullu Duszehra were finalized and submitted to
District Administration. In Mchal, solid waste
study survey was
carried out largely to access women's perception

sampling and perception

about their wastes and their willingness to
participate in the process of management,

Olsjectives

1. To earry out survey, with greater emphasis
en the views of women to ascertain their
perceptions  on  wastes and level of
participation in its management at Mohal
{Kulla).

2. To estimate guantity of solid wastes and its
characteristies.

4. To initiate waste management activities in

Manali.

Results and Achisuements

L

In Mohal, the perception and participatory
survey was carried out in 78 households and
24 commercial cutlets. It covered about 26%
of all households and 50% of commercial
establishments,

The survey indicated that 92% of the
households and 96% of commercial
establishments perceived solid waste in the
area Az a problem. 90% of households and
1009 of commercial outlets admitted that
thev had a problem in terms of where to
throw their garbags.

When asked about their current place of
throwing the garbage 40% of the heuseholds
and 46% of commercial establishments wera
found to be throwing it immediately outside
their prémises. 9% of households and 38% of
commercial establishments stated throwing in
a common area, whereas, 4%% of residences
and 17% commercial establishments reported
to be usingfdisposing garbage within the
premises,

On a very important aspect of willingness to
segregate their own garbage in bic-degradable
and  non-blodegradable  fractions, the
willingness in bath segments was found to be
> 55%,

On a guestion of willingness to compost their
own garbage, the willingness was found to he
96% amongst households and 92% in the
commercial establishments,

In order to assess locational feasibility of
comman sollection points, survey decumented
the distanees peaple are willing to walk. The
households indicated willingness to walk
the

commereial

larger  distances than
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establishments in general, Most households
wirg willing to go up to 100 m for & common
collection paint.

T, If provided with a common collection point,
26% of respondents in both categories were
willing to ensure that their garbage is thrown
in that.

8. 87% of househelds and &7% of commercial
establishments confirmed visits by the waste
handlers (Kabaries). Largely the frequency of
visit was monthly., The most sought after
items by the waste handlers were noted to be
metal, plastie, glass and paper.

9. Solid waste characterization was earried out
at 33 households and tentatively ready
biodegradable were found to be 11%, hio-
degradable 25% and non-biodegradable G45.

10, The estimates of pgarbage
generation are 427 gm / day / houschold and &
TPD.

preliminary

11. The landuse mapping and survey was
initiated .in Manali during the vear. The
biggest problem noted was the fact that the
part of Manali along the left bank of Beas is
not part of the notified area.

.44, Ambient Air Quality Monitoring in the
Himalayan Eco-systems

Background

Initaally,
eyeles was conceptualized in collaboration with
Indian Institute of Tropical Meteoarology, Pune to
study interaction in biogeochemical cyeles in
Himalayan ecosystem. As it comprises of ambient
air guality menitoring, revised title iz more
representative of the work.

a' project on  bio-geochemical

Due to data on
background coneentrations of air pollutants for
Himalayan regien is virtually non-existent. This
project attempts to svstematically document thesa
data on a long term basis and build institute's
eapaeity te undertake air quality menitoring work
and predict air quality impacts.

remoteness, the

The present area of study namely Kullu
Valley iz an important tourist destination in
Western Himalavas. [t has
tremendous growth in tourism over past five
vears, The Valley is a 100 km, long starting from
Ant (gouth) near Pandoh dam upte Rohtang Pass
{north},

experienced

Objectives

i}  Assesement of background concentrations of
air pollutants

1) Atmospheric chemical transformations in the
Himalayan Eco-systems

Results and Achievermeants

1. In 1995, three locations along the longitudinal
traverse of the Kullu Valléy were identified at
Mohal (Kullu)- 1100 m, Manali- 2000 m and
Kothi in the upper Kullu Valley at 2500 m for
air monitoring.

2. Suspended particulate matter measurements
were initiated in Kullu Valley., Eight hour
day time sampling was carried out using
Envirctech High Volume Sampler (APM-415)
at the selected sites.

3, The coneentration of SPM ranged from 15-150
microgram per cubic meter of air.

4. While SPM at Kothi were found to be very
close to pristine levels, at Mohal (Kaollu) alse

SPM values were within specified limits.
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The SPM concentrations were however found
to be in excess of specified 24 he, standard for
sensitive  areas during sommer time ot
Manali. This iz thought to be closely related
Lo increased tourist activity at Manali during

SUMmer,

.45, Environmental Assessment in  and
arcund Valley of Flowers

Hackground

The
remained confined to the metropalitan and urban

problem of solid waste has net

arcas alone. Due to increased influx of tourists,
thiz has begun to affect places of scenic besuty
anid tewrist interest in the high Himalayvas Loo.

Trash along beautifisl Himalaya treks is
beginning to be noticed by all eoncerned. The
Valley of Flower aren in the UF Hills is one such
Himalayan treks  having  larpe  visilation
population of the order of about ene lakh persons
PET YeaT,

The prajeet was initiated in light of large
seale problém of Hitter in the Valley of Flower
arga. While the project altempts to des] with a
real life problem situation and throw light on
possible solution, it also offers hope of providing
insights which will be useful in tackling similar
problems along numerous such treks already
under threat or likely to come under such threat
due to inereased tourist influs,

Hjectives

1. Asgessment of solid waste problem in the

study area.
2. Perception/Participatory surveys.

4. Identifiestion of remedial strategies.

Hegults and Achiepements

_{,‘I

Az the enroute shops were noted to be facal
points of waste generation and dispesal, a
survey of shopkespers were condocted 1o
ascertnin their potential participation in the
solutions,

The survey covered over 80 or 400 of all
shaps in the area. Tvpieal profile of the
shopkeeper was noted to be a male helow 25
years  with education  level less  than

malriculation.

Twao thirds of all shopRkoepers acknowledged
solid weste to be a problem and saled the
problem from moderate to sarious,

Nearly 78% respondents stated that their
method  of  disposal
aroand the shop, 12% respondents were found

current 1= throwing
to bedispesing the waste in the nearby water
body. Burning and burying were roported by
about 104 respondents.

While T3% of shopkespers were willing to
install o of
respondents were alse willing to sepregats
their garbage in biodegradahble
nen-biodegradable fractions.

their wown trash bing,

and

Visitors were ales felt to be an important
group for the perception and selution of the
problern, Keeping this in view, a survey af 350
visitors was carried out to ascertain their
potential  for
participation in possible solutions,

profile,  pereeptions and

Absut B0% visitors were found to be below 35
vears of age. The professional profile ranged
from
agriculiurist and students and housewives.
Edugationally, while 38% were graduate, upto
6% visilors were Tound to he at least

business, government soTVicE,
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matriculate, overall literasey percentage was
about B6%.

Socially, while 58% wvisitors rated themselves
a5 middle or lower middle elass, upper middle
class aecounted for 37% and upperhigh class
accounted for 3%. About TH% wvisitors were

noted to be from urban areas.

Ahaut TO% visitors surveyed perceived the
problem of solid waste in the area. Most
vizitors rated garbage problem en-route to be
mast serisus. However, in rating the groups’
ngency tesponsible for the problem, {(hey
ranked themselves as proup with highest
amount of responsthility in the matter. The
other groups responsible for peoblem and
solution aceording to them were shopkeopers
and local poople.

The toealet problem was perceived mostly
en-route  followed by at CGhangharia and
Hemkund. Cleanliness in toilets ete, was also
noted to be a problem by the visitors due to
lack of attendant staff andlor water.

When asked about  their
willingness to carry back their swn parbage,
38% visitors were willing to do it 51% were
found willing if a carry hag is provided to
them; however, upto 73% vizitors were willing
to brimg back their garbage if a religious
decres were {0 be passed by the Granthiji
Nearly 77% wvisitors showed willingness to
toke part in & mass initiativeSdrive for elean
up.

specifically,

The interactions with willagers in  the
Bhyundar village of survey area revealed that
villagers themselves wished that the number
of shops be limited and shop clustars should
be loeated at few desipnated places. They also

felt that soft drink bottles should be

transported By ponies to Govindghat for
selling. Proper toilets en-route and in ihe
village was another point raised by villagers.
They alse indicated that proper drinking
water arrangements are required at various

places,

3.5. ENVIRONMENTAL PHYSIOLOGY
AND BIOTECHNOLOGY

3.5.1. Microbial Incculanizs for Improved
FPlant Performance in the Himalayva

Backgrownd

Plant growth promoting rhizobacteria improve
plant prowth by colonizing the root! syatem, The
beneficial  effects  on
ingtulation of these bacteria have been reported

plant growth doe 1o

through various mechanisms viz, (1} biological
nitrogen fixation (2) production of antibictics and
sidergphores (3) seeretion of growth promoting
substances ingluding phytohermanes and 4]
solubilization of rock phosphates. The bactesia
and blue green alpae are capable of fixing
nitregen from the atmosphere and are therefore
source  of fixed The
mycerrhizae can zolubilize the rock phesphate
and thus make available to the plants wsable
phasphorus. Most studies on the rhizosphere,
have been carried out on shert duration plant
The microbial eommunity in  an
established tree rhizesphere should be more
specific owing to the prolonged length of time
secupied by the plant species, and due to the
interaction microbial
communities. Therefore, identification of existing
micraebial

applied as nitrogen,

SPECIEE.

amongst VATIOS

communilies in soil,  studving
plant-microbe and micrabe-microbe interactions,
and isolation and selection of beneficial micrabes

would be highly relevant. The selected beneficial
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isolates ean be developed as inoeulants for better
plant performance at higher elevatione.

Chhjectives

1,

3

w

Izolation and  selection of plant growth

pramoting rhizobacteria.
Studies on rhizoflors associated with conifers.

Seloction of phasphate

microorgamsms and myeorrhizae in conifers,

solubilizing

Microhial interactions in tea rhizosphere.

Maintenanee of useful microbinl cultures of
the Himalayan region,

Fegwdts and Achicvemenis

A large number of rthizesphere and rhizoplane
pland growth promoting
been  isolated, and

sereened for Lheir 1) nitrogen Bxing ability, i)

associated

rhazebacteria  have
phosphate solubilising activity, it} production
metabolites, and iv) their
survival at low temperatures (plegse see
188450 Annual Report for details), The
selected bacteria were used as seed inpeulants

of  antifungal

with varisus plant species grown in hills. The
selected
coraeana, Zea meys. Fagapyrum ssculentum,

plant.  species were  Elearine
Amaranthus poriculatng and Vigne mungo
for pot experiment, and E, coracang, Panicum
melliceewm, Sorghum valgare, V. mungo and
SRR The

bacterial inoculation resulted in stimulation

Glveine for field experiment.
of varipus rool associated micre-organisms,
plant
parameters and significant increase in vield.

improvement i various growth

2. The rhizesphers communities of & particular

plant zpecies may be benefieial or detrimental
for seed germination and subsequent growth.

3.

Significant ingrcaze in seed permination, from
18 to 42% in Pinus wallichiona and from 18
to 38% in Cedrus deodarg, and improvement
in plant growth parameters like mycorrhizal
roots, needle numbers, shoot height, cte, wera
recorded due to rhizesphere soil insculation,
On the other hand, rhizoflora of Tarus
baccata tor have some
antigermination factors, probably of microbial
origin. Seed germination improved from 22 to
W% following  modifications  in the
rhiznaphers.

wore  found

Studies have been initiated on the free living
as well as symbintic phosphate solubilising
Clodrns
rhizosphere. Fungal species from rhizoplane

microorganisms of and  Pinug
and rhizesphere were isolated and sereened
for their phosphate solubilising activity, using
& medium containing tricaleium phosphate &
Sl (Pikovekayal, species  of
Penivilliver and Aspergillus showed strong

Various

phiosphate solubilising activity in a range of
89 d0 347 ugfml Mycorrhizal associations of
FPinus and Cedras have alse been developed
uging various s6il combinations, Experiments
on isolation, infection, and nulrient uptake
due to mycorrhizae are being carried out.

Tea is one of the most important eazh crops of
our eountry and is grown in most Himalayan
states, Three aspectz related to  tea
rhizosphere have been studied, viz., a) the
rhizosphere effect, b) the role of antagonistic
activities in the rhizosphers, and ¢) influenece
of environmental facters on  microbial
communities in tea rhizesphere. The ten
these
axperiments are (1) Banuri and Mansambal
tea gardens, Palampuor, HP (%) Temi Tea
Estate, Sikkim (3} Singell Tea Estats,
Kurgeong, West Bengal, and (4} Pant Tea

growing  Himaloyan locations  for
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Estate, Bhowali, UP. It hae bean found that
the rhizesphere of voung tea plants ia
stimulatory  to  microbial  communities,
wherens the thizosphere of established tea
bushes is stromgly inhibitory as seen by
irhizosphere: soil) ratios of well below one,
An established ten thizosphere provided a
natural site for the isolation of antagonistic
microorganisms. Various bacterial species,
belonging Lo gen.us Boeilivs, have been
studied in detail for their ability to sserete
antifungal metabolites. The selected bacterial
species are being tested for their potential
towards better establishment of fresh tea
plantations,

Isolates of bacteria, fungi and actinomycetas
are being maintained for further study.

4.5.2. Large Scale Propagation of Location

Specific Elite Plants using
Conventional and Biotechnological
Methods

This is an ongeing project, please see previous

Annual Beport {1994-95) for details.

Resulta and Achisvements

1, Vepetative propagation of Taxies baoceata

uging young sheots of Ist year's growth has
been standardized. The reoting response of
small cuttings (apprex. 6-7 em) without any
older base wood has been found to be better
than that of larger euttings (10-15 ¢, of 2nd
yvear s growthl

A marked seasonal effect (ie. monsoon,
autumn, winter and spring) on adventitious
root formation was observed. While all the
cuttings collected, planted and raized during
spring (April) did not survive, the stimulatory

effect during winter was, in general, similar
to that of monsoon (July) hal with somewhat
lesser suecess. The most suitable season for
rosting young, lst year's stem cuttings with
the aid of some of the chemicals {please sce
1954-95 Annual Report) iz in declining order:
manseon, winiter and autiumn,

3. In order to conserve this speeies in its natural
habitat, the growth and survival of cutting
raized plants were monitered, Growth (59.5%
inerease over imitial height) and sarvival
168%) follewing 14 months (upte November
1895) after transfor indicated » satisfactory

performance

4. Attempts ere being made to develop in oitre
protocols for multiplication of T, faceafa and
calius cultures have been initiated. Leaching
of seeds in water markedly influencsd in viteo

germination of excised embryvos.

3.5.4, Impact of Possible Climate Change on
Growth Performance of Plants

This s an ongoing project, please see
Annual Report (1993-94) for details.

Results and Achiepemenfs

1. Effect of different concentrations of COz on
photosynthetic characteristics of some alpine
plants,  wviz,  Podophyllum  hexandewe,
Aconitum Bexlfuris, fhapm emodi,
Nardostachys jotamanst, Picrorkiza kurrong,
Berginia ligulata at temperatures and light
intensilies was stadied,

2. The net photosynthetic rate, in general,
decreased wilh increase in  temperature.
However, plants differed with regard to their
temperature optima for photosynthesis at
ambient COg concentration
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Fig. 6.
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Fig. 7. Aninteractive effect of temperature () and light intensity (umol m*s") on net photosynthesis
(umal m-2al) of an-alpine plant (Pedophyllum hexsendrum) at 350 ppm OO0,

Enhancement in net photesynthesiz was
observed in alpine plants at elevated COg
concentrations (Figs 6-8).  However, the
magnitude of enhancement was related to
plant thermal tolerances.

Stomata of alpine plants seem to he highly

sensitive to temperature as  stomatal

conductance, in general, showed a decreasing
trend with rise in temperatures.

Significant decrease in stomatal conductances
for COg and water was observed with rising
€0 coneentration.

Water use plants
decreased considerably with  increase in

efficiency of alpine
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temperature at ambient C0g. However, the
decrease was less pronounced at elevated
C0s.

identified as potential income generating and
under exploited tree species of Lhis region.
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Fig. &.

An interactive effect of tem perature %% and light intensity fumol m'?s' ") on net photosynthesis

fumol m#s 1 of an alpine plant (Padephyilum kerondrim) at 700 ppm Cay.

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

Baeckgrownd

In wview of the increasing pressure on natural
plant resourees and depletion of green cover, the
multipurpose trées have emerged as one of the
promising opliens for mesting the necessities for
eustenance. The project envisages the importance
of initiating plantations of economically viable
selected tree species of the region by developing
gimple conventional and in wvitro propagation
packages, which will be eventually made
available to the loeal inhahitants.

In thiz context, Beohinia vahlii, Diploknema
butyrocea and Sapium  sehiferum have been

Resules and Achievements

1. Preliminary work to  evaluate genetic
variability studies in all three species at
interpopulation level has been standardized
for both protein and some isczyme systems,

viz,, POD, GOT, 50D, ete.

2 Air layers of [ butyrocese are successfully
rogted in summer season through auxin
application whereas propagation by rool

suckers was achieved in 8 seliferum.

has been achieved to establish
Bauhinia and

3. Buccess

mature  explants of
Diploknema, however, carrently attempts are
in progress to further imprave the percentage

establishment.

4. Callus  regeneration protocol has  been
improved further by developing a single step
rooting procedure in Sapinm sebiferam,
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5. In Sapium, hardening procedures for both
micropropagated and callus  regenerated
plantlets have heen standardized and fine
tuning of the
undertaken.

procedure  are  being

6. In vitro-raised-micropropagated plants  of
Sapium have been transplanted to field as an
experimental trial at Narayan Nagar (DNstt.
Pitheragarh).

4.5.5. Conservation and Multiplication of
Himalayan Threatened Plant Species

This is an ongeing project, please see
Anmual Report (1994-95) for background and

objectives,
Rezults and Achievements

1. Germplasm of natural pepulations of
Aconitum atrox, A Reterophyllum, A
violacenm, Plerorhiza kurroose, Naordostachys
Jatamansi and Padephylium hexandrum have
been collected, Nataral populations of P
hexandriam  have been  marked and

characterized.

2. Methods for seed germination and vegetative
propagation have been standardized.

3. For A. atrox, multiplication by tissue culture
technique has been achieved.

4. Wiable eallus eultures have been developed for
all the gpecies,

5, Podophylloresin content of several
populations of P hexandrum have heen
analysed. Some of the elite clones with higher
Podophylloresin content have been identified.
Atternpts are being made to multiply these

clones in large scale,

of P
reintroduced 10

6. Laboratory Taised
hexandrum  have

plants/zeedlings
been
natural habitat conditions.

4.5.6. Biomass of Woody Debris and Other
Detrital Pools in  Different Forest
Types of Binsar Wild Life Sanctuary

Background

Woody debris in the form of anags, logs, large
branches and small twizgs, and other detrital pools
form 2 majer structural feature with many erucial
ecological funetions as habitat for other organism,
in emergy flow, and nutrient eveling, thus
inflaencing soil and sediment transport and
storage in a forest ecosvstem,  Input of woody
debris within the forest ecosystem is & common
phenamenon however, doe to catastrophic events
like wind, epidemics, et
amounts aré farther added thus, ereating gaps

fire, substantial
within the forest ecosystem. Studies on forest
gaps help to understand the mechanism of
poosystern function, A study was, therefore,
undertaken in a (GQuercns
lencotrichophora,  Lyonin  ovalifolin and
Rhododendron arboreum) forest as a result of fire
event of 1992,

mixed

Ohbjectives
1. Toanalyse changes in species composition

%, Estimation of biomass and productivity

3. Computation of turnover rate
Resuits and Achievements

1. The erown cover was reduced to about 4%
from above B80% as a result of fire in May
1992,

2 Due to changed environment, dominant

species were replaced by Carex cruciata and
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Anaphalis triplinervis under the open CENOpY
farest, whereas under the closed canopy forest
deminant species were Monda intermedium
and Smilae aspera.

3. Floristic similarity between open and closed
canopy forest sites was only about 158%,

4. Diversity and species richness were recorded
to be higher under the open canopy forest in
comparizon to the closed canapy forest.

5. Dominance-diversity curve showed almaost

random  distribution of resources among

different spacies after fire.

6. Biomass during different sampling dates for
the live sheots (sedges, prasses and forbs)
dead attached shoots and belowground parts

found to he significently higher

following fire.

WETE

7. Paak net ecumulation rate for both the sites
wag recorded between 1 July to 15 Aupust
and was about 19 times higher under the
open sanopy (2.27 g'm%¥day) compared to the
closed canopy forest (0,12 g'm¥day),

B. Above and below zround productivity values
were significantly higher under the open
canopy forest in comparison to the closed
canopy forest.

9. The fire also affected forest furietioning as
apparent by thanges in turnover rate of
belowground parts.

3.5.7. Network  Programme for  Mass
Propagation and Improvement of tree
Species of the Himalayan Region

This is an engoing project, please sen
previous Annual Report (1994-958) for details.

Results and Achievemenis

1. Tissue culture and conventional, clonal
propagation technigques have bheen developed
for tea using expiants from loecal chinery
hushes,

2 In witro shoot multiplication and somatic
embryogenesis have been obtained,

d. Clonally propagated plants of Dendrocaiamus
hamiltondi {maggar bambon) and
culture raised plants of D, strictus have been
planted in the field at varigus locations,

Lissue

4. Tissue eulture protocols
embrys technique are being developed for
Pinus wallichiang, P. gerardiann and Cedrus
devdarg,

using  inverted

8. Multiple shoot formation has been obtained in
vitro germinated seedlings of Quercus glauca
and @, lanuginosa.

6. Microbial isolations have been earried out and
a variety of inoculants have been tasted for
improvement of seed zermination  and
seedling growth,

7. Considerable growth improvements have been
recorded for all plant species grown using the
polypit technigue.

8. By using plant efficiency analyser and
recording of Fv/Fm ratio, a simple method has
been developed for screening tea clones far
frost-prone areas,

3.5.8. Asian Biotechnology and Biodiversity
Subprogramme of UNDP-FARM
Project: A Case Study of Haigad
Watershed

This is an ongoing project, plesse see previous
Annual Beport {1994.95) for detaila,
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Results and Achisvements

L

The documentation of the existing plant
biediversity pravailing in the watershed has
Been eompleted. This includes biodiversity in
food grains, vegetables, spices, il seeds, frait
trecs, multipurpose the
cultivated land, forest trees and medicinal
plants.

trees  within

A number of high yielding varieties of fruil
troes (e.g., mange, amla, guava, papayal, and
vogelshles (e, tomato, brinjal, capsicom,
French  heen)
introduced. High yielding varieties of wheat,

lady's finger, have besn
mustard, pea, lentil, ete. bave alse been
introduced in  different altitudinal zenes.
Large cardamom (Amomum subulatum) has
been introduced as a cash erop in appropriate
different
loeations with nitrogen Hxing plant species,

agroforestry  systems -at four
e, Alnus nepolensis, Crotoloria spp., and

Baufinic variegate.

Rooted plants rose  (Rose
damageena) raised from cottings in a nursery

of Bulgarian

at Haizad, have besn transplanted at four
loeations, namely (1) Ladura (304-1000 m, (i)
Haigad wvillage (1300-1400 m), (it} Hawil
village (1500-1800 m) and (iv) Kulwan village
(2150-2250 m).

Keeping in  wiew the Tilly terrain,
suscepkibilify to erosion and general local
conditions, trinle of a silvipastoral syster
with fodder, fuel trees of multiple uses in
combination with pasture species have been
imitinted at tweo locations in the watershed.
Other introduetions include (i} perennial
grasses (e PRI,
Pannizetion spp., ete.) along the terrace edges
for fodder and checking soil erosion, (i}

Thysanoloend

biglencing demonstrations uging eeonomically
important Agave epp. and i) plantation of
multipurpose nitrogen fixing plant spedies on
degraded slopes for site improvement.

5. Conecept of protected eultivation has been
introduced by cost
and

setting  up  low
demonstrations af polyhouases

polytrenches.

6. Biscomposting has heen ecarried out using
loca) weeds and chir-pine (Pinus roxburghit)
nizedles.

7. Using free living - nitrogen fixing hacteriz
{e.g., of Rhizobacterivm  spp.,
Azotobacter chropeocenm and  Azospirillum

hiofertilizer experiments were

carried oot (both field trials and pot trials)
using locally grown kharif ¢rops like Eleusine

isplates

hbrasilense),

coricand, Zee mayvs, Vigna mungo, Panicum
milligcuni, Sorphum vulgare, Glycine spp.
and a major rabi erop, namely Triticum
aaztivwm, ete.

3.6. QUICK APPRAISAL STUDIES

1.8.1. Urban Sprawl Assessment of Gangtok
City  and its Environs:  An
Environmental Appraisal

Beaekgrownd

Pattern of urbanization in the mouantains
is altogether different fram that of the plains.
Himalayan environmental sel-up ismuch more
complex due to its comparatively younger age
geolagically as well a5 complex geotectonic set-up.
Growth of population and pressure on its cities
necessitate an appraisal of the carrying capacity
with primary considerations of their capabilities
to sustain  the

increasing number of city
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dwellings. In Gangtok, the capital city of Sikkim
state, trend of construction of multistorey
buildings even on steep to very steep slopes are
common. The hazards of such trends pot
exermplified in a calamitous landshide (Plate 2 in
Ganglok at its Deorali area on the night of 5-8
September 1955 in which g0 many dwelling units
were swept away downslide claiming nearly 30
precious lives. This emphasizes the need for more
planned and systematie eity  development
approach in such regions,

preparing the urban sprawl map with mappable
land-use units (Fiz. %), Hora Chu and Kali Khola
streams flank its eastern and western boundaries
respeetively. SBurvey of India topographic sheet
has been used as collateral information coupled
with ground wverification. The image has been
interpreted using wvisual interpretation facilities
followed by spatial quantification using electronic
planimeter.

Table 15 shows the
urhan  land-use (level I
categories ol Gangtok
including  its contiguous
localities such as  Tadong,
Chanmari, Lakamthang and
Ranipool as interpreted from
IRS 1B LISII FOOC. This shows
& fair composition of the urban
land-use
prerequisite to
planning and zoning.

which is a
rational

Flate 2, Landslide at Deorali area of Gangtok.

It is in this context that an urban sprawl
assessment of Gangtok has been donewhich is
aimed at providing an insight inta understanding
the pressure on urban built-up land by drawing
comparisons from other land uses within the ity
For a faster status appraizal, remote
sensing techniques have been used utilizing
Indian Remote Sensing Satellite (IRS 1B) scene.
False Colour Composite (PO with  band
eombination of 2, 3 and 4 of its LISIT sensor
(spatial resolution - 36.25m) has been used for

limits,

Table 15. Level T land-use ecategories of

Gangtok eity
SMo. Urban land-use Aren (km?) Ares (%)
L Urbian Built-up Land 6,33 .29
2 Open Mised Forest 205 1261
3 BorubReckyVacart Land 444 ara
4. ApricuturaMixed Use a8 055




Efgran

Tl

2T f
UREAN BEULT-UF LAKD
CPEN MIXED FOREST

SCRUBIRDERY VACANT LAND |

wlw @ Tm AGRICULTURE! MIXED USE

SCALE
I T = T

Edgas EBE40°

Fig. 9. Urban spraw] map of Gangtok city derived from IRS 1B LISSTI FCC.

Observations:

1. In an area of 18.26 km?® of Gangtok city and
its vicinity studied, the areas under different

land-use classes identified are -

* Urban built-up land - 39.23%.

*  Serub/Rocky/Vacant land - 27.31%.
*  AgricultureMixed use - 20.85%,

* Open mixed forest - 12.61%.

2 Field observations, topographic
information and Temote EENEINE
interpretation indicate that the wrban built-

map

up land has following spatial distribution
with respect to:

Slopa:
25% area on slopes less than 259
6% area on slope range 25° to 35°

15% area on slopes greater than 35%.

Altitude:

15% area at altitude less than 1000 m.

G5% area at altitude range of 1000 to
150{m.

% area at altitude greater than 1500 m.
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Another remarkable observation is that
nearly 40 pereent dwelling units are multistorey
with majority of 2 to 4 storey and above
structures (Plate 3). Remaining 80 percent are
single and double storey structure,

Plate 2. Multistorey dwelling of Gangtok city.

3. Topographic map of the survey year 1972.74
shows a good guantum of area under open
mixed forest (10 to 40 percent canopy cover)
and some dense mixed forest (=40 percent
canopy cover) alzo, But these areas show no
dense mixed forest eategory on  satellite
imagery of 1992 and drastically reduced open
mixed forest area within the city limits. These
have apparently got converted into serub land
(<10 percent canopy cover) category mostly.
This eategory alss includes some scattered
settlerments not identifiable on the satellite
BCRTE.

4. Agriculture/mixed use category contains
irrigated and rainfed lands, Some ares is
under agroforestry. There are scattered farm
settlements also in this land-use,

4. Athorough carrying capacity study of urban
land-use classes for their capabilities to
sustain such a cily structure in terms of
long term planning strategies
accomplished . effectively. Remote sensing

can be

techmigues such  as
digital image processing
utilizing multidate
satellite data shall be
much more beneficial
for temporal variation
studies of the city and
its environs. This ghall
provide faster and
precise inputs to urban
planning in hills for zite

suitability with doe
land capahility
assessment for
minimizing adverse

environmental impacts
of development.

3.6.2, Khangchendzonga National Park,
Sikkim : A Pilot Report

The Ehangchendzonga National park
(KINF} 22° 33' 51"E, 88° 06" 36"N) has an area of
ca 886 km® It covers a greater part of northern
Sikkim taking in its fold the Mts, Pandim, Simvo,
Kabru, Biniolchu, Narsing and the Nepal Peak
and Twin Peak. The Lhonak and Zemu valleys
contain the major glaciers of Sikkim and
numerous tributaries of Tista and Hangit rivers
originate from the KNP (Fig. 10). The entire area
falls within 1829.8585 m amsl Out of the &9
Wational Parks identified in the [Indian
subcontinent the KNF is the only one which
covers & vertical distance of ca 6655 m within an
area of 249 km® The rainfall and relative
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Fig. 10. Kangchendzonga Nationael Park, Sikkim.

maisture pereent is high and varies from place to
place. The park was commissioned in 26 Augusl
1977,

Biotan

The vegetation may be broadly subdivided
into the following types:

Temperate Broad-leaved forests (1830-2730 m)

Falling in higher elevations it is of a
mixed character with a majority of Abies densa
interspersed with species of Acer, Saliv, Betula,
Lartx, Picea, Juniperus,  Arundinorio
Rhododendron.

and

Alpine Serub and Grossland (above J850 m)

Ground level vegetation chargeterize this
group where the densities are higher for members
of Primulacese, Papaveraceae and species of Iris,
Gentiana, Juniperus and Rhododendron., This
iz the herbal belt of the Sikkim Himalaya as
well as the KNP, Beasonal collection of medicinal
plants is made from this region. Common plant
species are from the following genera: Aconitum,
Astrogalus,  Bistoria,
Cassgiope, Cheaneyn,  Codonopsts,

Delphiniwn, Draocephalum,
Leontopod ium, Mecoropsis,
Primula, Rheum,

Anemone, Arenaria,
Carduus,
Corvdalis,
Hippophae,

Padicularis, Paotentilla,
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Rhododendron, Rumer, Soussaren, Saxifroga,
Sedum, Silene, Thalictrum.

Land Status

A comsiderably large area of ENP haz a
Reserve Forest status and bence there are
practically no local rights. Human habitation can
be found at the southeastern oty
mainly along Theloung, Sakveng and a fow odd
places which are thinly pepulated. A large part of
these habitations are migratory
covering upper temperate to the alpine
serublands.  The Sakyong populace practice

fringes

in nature

agriculture and the farm animals are bound to
enter soon the fringes of KNP. Grazing is doene
by wak and sheep and cover the Lhonak wvalley
in general and the lower Zemu in part which
fulls in the northern part of KNP, Bome area are
restricted to yak grazing. The number of
vaks grazing in the Lhonak wvalley is estimated
near to 500 and sheep are even more, No
FETIONS grass  resource  ds
recorded. However, thorough study will reveal
more. April-May is the time when the herds
reach upper fringes of KNP for grazing,

depletion in

In wview of diversity in landform the
different natural habitats, niches that arise here
carries an enormous biota. The KNP perhaps
is the richest in biological spectrum among
the present national parks in India. A project
has been designed to find out the hiotic
ageregation of the park which will serve as
the bageline material for further research. Itis
also envisaped to understand the relationships
of sarrounding population on  the natural
respurces of KNP,

3.6.3. Efficiency of Traditional and Cash
Crops in Different Highland Agro-
ecosysiems of Lahaul Valley in North
West Himalaya

Backgrownd

Lahaul Valley in Greater
Himalaya and Pir Panjal ranges of Himalaya is a
region. The valley
remains accessible only for about four menths
{July to October) in a year owing to heavy
snowfall and snow deposit in Rohtang pass
(4111m) which i= entry point to the valley.
Because of limited growth peried of crops, most
marginal farmers have primarily to depend on
almost anly one erop. Buckwheat and barley were
the only traditional staple crops in the valley but
at present these highlanders have also been
under influence of moedern cash cropeulture. In

hetween

landlocked geographical

keeping with the market values of crops even in
remote villages, farmers have turned towards pea
{Pisum sativum), potate (Solonum tuberosum)
and hop (Humuales lupulis) as cash crops rather
than adhering to traditional ones only. In absence
of suitable coltivable land and
competition among the farmers to earn more and
more cazh from the crap, farmers are cultivating
above 457 slope terrace fields (as in Khoksar)
where irrigation is also created on these steep

increasing

slopes. Keeping in view the same, three distinct
villages (Hinsha, Jahalma and Ehoksar) were
gengraphically selected to achieve the following
objectives.

hfectives

1. To understand fraditional and modern
eropping patterns in the Lahaul valley,




o

o

2. To assese energy and monetary efficiency

(output: input ratio) of traditional vs. modern
eropping systems of the valley.

Results and Achievements

1.

Out of 24 erops identified, 9 erops balonged to
traditional food crops of local breed, 9
vegetahles, wild
cultivated crops of medicinal use and 1 pulse
crop, Crop diversity decreased along with
increasing altitudes. In lower elevation
(Hinsha 2700 m), two successive crops were
50WN in one growing season, while single crop
was hardly harvested in high elevation
{Khoksar 3185 m).

3 modern cash crops,

Cropping strength of major traditional vs,
eash erops in low lying Hinsha village showed
that wheat ocoupied 15.31% buckwheat
10.69%, barley 583% and “kuth' (Seusuree
lappa) 4,17%, whereas cash crops such as pea
occupied 23.11 %, potate 18.13% and
hops 9.15% of total cropped land. In Jahalma
buckwheat occupied 5.58%, barley 4.93%,
‘rajmath’ 1.95% and wheat 1.49% among the
traditionel crops. Among the cash erops, hops
gontributed to 32.90%, pea 31.60% and potato
20.63% of the total cropped land of the village.
Khoksar, one of the highest altitudinal village
of the valley, is completaly different regarding
traditional crops of buckwheat (1.7%) and
“kuth' (0.94%) where two cash erops like
potate (51.80%) and pea (45.53%) were

prominent.

Every agroecosystem was found to be manure
intensive. Table 16 shows that amongst the
total inputz (in energy) applied in the
farming, manure inpet was on the top, While

4.

inputs in monetary term, both manure and
human labour had raised the cost of hill
farming. To get sustainable yield in highly
fragile and stressed environment of glaciers
and avalanches, farmers have to maintain =oil
fertility by applying relatively high amount of
manure every year amongst other inputs,

Cutputfinput ratioc showed that amaranths
had obtained as the highest energy produce
amongst traditional ad modern cash crops in
Hnisha wvillage. This crop was fallowed by
French bean, wheat, barley and maize.
Ehoksar had obtained as & maximum
output / input ratie of buckwheat which
was followed by barley. Traditional erops
emerged out rich and viable while assessed
their energy values in output / input terms.
Cash crops under current practice while
taken into account, those were found to be
under imbalance gutput / input ratio of pross
energy investment and return as compared to
traditional erops.

The energy efficiency {outputfinput ratio) for
traditional crops ranged in between 1.04
{barley) to 1.84 (buckwheat) in Khoksar, 0L87
(buckwheat) to 6.11 (amaranths) in Hinsha.
Energy investment in manuring and human
labour dominated other farm inputs of seeds,
inorganic fertilizer and insecticides in the
valley. Similar trend was also found in inputs
of cash crop coltivation of potats and pea.
Moreover, energy efficlency ratio  of
traditional crops were higher than the cash
erops, Energy efficiensy of HY Ve of cash crops
were found in & range of 0.89 (potato) to 2.69
(pea) in Hinsha, 1.22 {potata) to 2.84 {pea) in
Jahalma ad 1.04 (potato) to 1.62 (pea) in
Ehokszar villages,
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Table 16. Energy (MJ ha'! yr'!) and economie (Rupees ha'l yr-l) efficiencies of traditional
food and modern cash crops in different agro-ecosystems of Lahaul valley in

Greater Himalays.
Produgtion Hinsha Jahalma Khoksar
measures 2700 m) (3026 m) (3185 m)
Input total 643918 (Z80T99) 1894467 (143932) 340484 (126417}
Human labour 9602 (TH38T) 3894 (36230 842 (25616)
Animnal labour 4566 (8003} 10684 {4120) 1586 (6246)
Seeds F0426 (26950 14293 (2T62T) 16523 (8452)
Fertilizer 26508 (1661915 11445 (63790 32529 (T136)
Manure S6E914 (1485090 157422 {67839) 288204 (TO068)
Insecticides 5905 (4359) 1329 (1728) =[=)
Output total 1063193 (1100938) 357204 (543006) G19646 (234135)
Foodgrains T845906 (2T6118) - = 245126 (56663)
Cash erops ZTHEEE (4337590 357204 (5430406) 2T4520 (177472}
Kuth* - {400059) - {=) -
Met profitloss BH3034 (810138} 167737 (140237) 179244 Q107715
Cutput-input ratio 1.65(3.92) LB9(3.77) 1.53 (1.85)

Values in parentheses are monetary units; * Sausurea loppa

6. Monetary efficiency of traditional vs, modern
cash crop shewed a different pattern
regarding economic profits. Traditional crops
were lezss monetary income intensive except a
few omes, viz; amaranths, kuth, ete. Output/
input ration of traditional crops were in
between (.84 (maize) to 4.36 (amaranths) in
Hinsha and 1.04 (barley) to 1.28 (buckwheat)
in Khoksar, But when cash crops were taken
into account they differed from 1.79 (potata)
te 6.85 (hops) in Hinsha, 2.32 (pea) to 6.16
{heps) in Jahalma and 2,06 (potato) to 2.68
(pea) in Khoksar villages.

3.84. Growth Problems of Tree Crops in
Lahaul Valley in Highlands of North
West Himalaya

Background

The Lahaul valley (consists of Chandra
and Bhaga river basins) of Himachal Himalaya,
experiences extremes of climatic conditions,
Minimum temperature ranges between -20°C in
Bhaga Valley at Udaipur to -38°C in Chandra
Valley at Khoksar during winter and very little
rainfall during showerless rainy seasons. The hill
slopes at present are more or less without forest
vegetation due to extreme geo-climatic condition
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and excessive exploitation of shur (Juniperus
recurog) forests in past. In the past the local
population removed a significant amount of
timber and fuelwood from thealready disturbed
forest patehes of Juniperus recurvg. Onee “kail
(Pinus wallichiona) was also found in thege
forests relatively in lower density but at preset
hardly a tree can be seen. In Lahaul valley there
is an acute shortage of fuelwood and timber, In
to reduce pregsure from the foreat
resources. The Department of Forest is trving to
raise plantations of timber (Popuius nigra) and
fuelwoodfodder (Salix sp) crops in different
loeations of the Lahaul valley.

order

Ohserpntions

1. Flantations above 3000 m altitude near
Khoksar in Chandra walley at all did net
survive due to high amount of snowfall and
snow deposits (approximately 3 m), but =t
lower elevations, Le. at 3000 m (Bhaga valley)
and below, plants did survive but had wery
slow growth rates {Table 17).

2. Performance of poplar (Populus nigrol was
significantly better than the two varieties
of willow (Solix sp.) in terms of diameter
inerement shoot  elongation;  the
Eashmiri wvariety of willow performed
bettar in shoot elongation compared to the
local wvariety. There was no significant
difference between diameter increment of

these two varieties.

and

3. Awvalanches, glaciers, heavy snow deposits
and dry soil during growing seasons are
the major obstacles for the establishment of
tree saplings, Limited numbers of growing
days (May to September) alse play a
significant role in poor growth of the tree
species,

Table 17. Growth (diameter increment and sheot
elongntion) of Populus nigre and Sallx sp.
under exireme cllmatle conditions of Lalaul
valley in North West Himalays highlamnd.

Apacim Elaminiion weinrs Growth

Tobes
1988 1881 tem ymar !

Populus nigea Linm.

Basal diameter 4. TH=0.38 2ad=0017 1.0

Height dEE TR 22D.14=0401 Lod 18

Salix =p. {local variety)

Basal diamaoter LE)=0.33 LBA=024 0425

Height 3417621054 19205024 74,22

Balix p. (Kashmird varielys

Basal dinmeter 41092035 3,19a038 425

Height 410784187 19E60:050 98,31

Maawaromenis wers dane at Gorma villago near Jaholme in Augusi
1ES,

4, INSTITUTIONAL NET-
WORKING AND HUMAN
INVESTMENT

4.1. Integrated Eco-development Research
Programme (IERP) in the Himalayan
Region.

The programime strengthensd
institutional netwarking for development of a
comprehensive action oriented research during
the year. On the recommendations of the Project
Evaluation Committes, the following 10 projects
(3 to universities, 5 to NGOs and 2 to autonomons
arganizations’ Govt. institutions) were processed,
sanctioned and fonded during the yvear.

1. Bagwani vikash avam prasar. {Mr. Prakash
Pandey, Parwativa Falotpadam avam
Bahudhandhi Sansthan, Kanalgaon,
Champawat, Pithoragarh, T.F.},
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Studies on certain ethnozoolegical aspects in
East Siang and West Siang districts of
#Arunachal Pradesh. (Mr, Asham Borang,
Forest and Plant Proteetion Division, State
Forest Research Institute, ILanagar,
Arunachal Pradesh),

Soil and water conservation integrating the
rural women developed in Motna village of
Tehri Garhwal district, TP, (Mr. RE
Uniyal, A Boeiety for the Hill Reconstruction
of Youth Activities (ASHRAYA), Dehradun,
R

Nursery development and plantation of
Chyura in Pithoragarh. (Dr. Virendra Kumar,
Himalayan Study Circle, Pitharagarh, U.P,),

Namisar mini micro watershed mansgement
projoct. (Mr. Marendra Hautela, Voluntary
Aszociation for the Development of the Hills
of Uttarakhand (VADHLU), Ranikhet, Almors,
LR

Ecological recomnaissance of Chail Wildlife
Sanctuary in Himachal Pradesh. (Dr. M.L.
Narang, Department of Silviculture and
Agroforestry, Dr. Y.5. Parmar University of
Horticulture and Forestry, Solan, H.P,).

Bislogical nitrogen fixation for productivity of
soil and erop-characterization of efficient
Rhizobium isalated from  wild
leguminous weeds of north eastern hills. (Dr.
. Bhowmik, Department of Biotechnology,
Gauhati University, Guwahati, Assam),

species

Eco-biology and regeneration potential of
woody perennials of riverline vegetation from
Deaprayag to Rishikesh. (Dr. Arvind Kumar,
Department of Botany, Pr LMS.
Government  Post  Graduate College,
Rishikesh, Dehradun, ULP,).

8. Ankur jari-booti pradarshan prakshetra svam
paudhashala Ramni. (Mr. Sudarshan Kathait,
Garhwal Himalays mein Gramya avam
Pariehtitikiva Vikas ka Sansthan (ANKUR),
Ghat, Chamoli Garhwal, 17.F.),

10 Studies of induced spawning and milt
morphology of snew trout (Schizothorar sp)
in  the Garhwal Himalaya. (Dr. SN
Bzhuguna, Depariment of Zoology, HNB
Garhwal  Univarsity,
Garhwal, TP,

Srinagar, Pauri

Besides, financial cormmitments of 45 STEOIng
projects were also fulfilled during the year
Among the twenty two projects {sanctioned
earlier by Ministry of Environment and Farests,
Govt, of India) ninetesn were completed earlior
and thres were completed during the vear,
Recommendations of these prejects have been
sent to the concerned user departments of Siate/
Central Govt. for follow-up actien / reglication as
they may find necessary. Follow-up action an 82
completed projects (transferred by the Ministry of
Enrvironment and Forests, Govt of India to the
Institute in 1992.03) was alss pursuad during the
year. At present, B & D activities under IERP
have been spread out in 10 states of Indian
Himalaya,

4.2, Environmental Awareness

Programmes

For wide dissemination of envirenmental
protection and conservation message, students
participation was actively mohbilized and under
this concept a two-day programme was organized
by the Institute al GLC. Narayan Nagar,
Pithoragarh from Nov. % to 10, 1995. About 130
students representing various schools / colleges of
Pithoragarh district actively participated and
planted tree saplings / seedlings of various
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promising trees at plantation site by signifying
thieir commitment to the environmental cause.
The positive response  indicated an urgent need
to  develop and
awareness and education campaign to prevent
impoverishment of the natural resources in the

strenpthen  envirommental

remote arcas of Indian Himalaya.

World Envirenment Day was organized by the
Institute all acress the Himalaya. Plantation
at. Kosi campus and a group
discussion among the staff were organized at
Head Guarters- Kosi, Almora. Himachal Unit al
Kullu organized it by invelving local school
children, N.E, Unit of the Institute celebrated it
at Dimapur, Nagaland which was attended by the
members of the Timber Loggers Association. The

DTOETATAITS

memhers were impressed about the dilatory
effects of timber logging on deforestation and
sufficiently
afforestation in the land cleared by such activities
and alse to adapt villages for compensatory
afforestation. Sikkim Unit, Gangtek erganized it
with the participation of local NGOz, school
children, villagers and rural women.

WETE convinced  to  iniktiate

4.3. On-site training programmes

Short term on-site tramning programmes for
villagersfwomen, ex-army personnel, NGOs and
army persomnel on nursery  development, tree
plantation and  notural  resoarce
conservation and management were organized
during the wyear at following lecations in Central

techmiques

Himalaya.

(a) Village Arah, District Almora

Three days on-zite training programme from
April 16 to 17, 1995 was organized at village
Arah, which was attended by 44 trainees (11

from 7 villapes, 13
representatives from 6 NGOs and 18 villagers (9
farmers and 9 women) from Arah and adjoining
villages, The scientists of the Institute imparted
the training. This programme was inaugurated
by Mrs. Nandi Devi, the oldest educated lady of
the village Arah and was presided over by Mr.
Harak Singh Dosad, the oldest farmer of Argh
village on  15th April 1995. Closing ceramony
was presided over by Sri Dan Singh Parihar, the
Barpanch of the village on 17th April 1995 The
responise was wery eneouraging to strengthen
such programme,

gx-army  personnel

by Village Bhiri-Banswara, District

Chamoh Garhwal

The above propramme in Bhiri-Banswara
was also organized from June 12 to 14, 1995
Fortybwo attended the
programme. The target groups for the training
included villagers {161, CX-ATTY
personnel (9 and NGO (10, It was inaugurated
by Padmshri Chandi Prased Bhatt on June 12,
1995 and closed officially on 14th June 1995 by
the Scientist Incharge of GBEPIHED-Garhwal
[Init. Participants welecomed this activity and the

trainees training

women (T},

Tespanse was guite encoursging  for  active
furtherance of the programme.
{e} Village Hanumanchatti, Distriet

Chamoli Garhwal

This training programme at Hanumanchatti
erganized Trom 301095 to 11195
specifically for the army personnel by the
Institute on the inputs and aspirations obtained
fram Col. Ajai Prakash, Commanding Officer,
Garhwal Scoutz and Brigadier Dalvir Singh,
Commander, 9 (Independent) Mountain Brigade,
Joshimath, Thirty zix army personnel nominated

WAaS
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by 9 (Independent) Mountain Brigade, Joshimath,
UP. from seven sectors (i.e. Garhwal Scouts, 3
Jukli, 5009 ASC (Camp), 2009 FD ASC, 15 Jat, 5
Mahar and 8(1) F.C.-Engineers) attended the
training. The pregramme was inaugurated by
Brigadier Dalvir Singh (VrC, VEM}, Commander,
4 (Independant) Mountain Brigade, Joshimath en
JFith October, 1995 and closed officially by Mr.
Radhesyam Misra, 2DM, Joshimath on 1st
Movember, 1895, The training was successfully
imparted by the scientists / staff of the Institute,
The impertant feature of this programme was the
establishment of "SATNYA PATUDHSALA' by the
trainees, The positive reaponas from the trainees
indicated an wrgent need to create environmental
awareness through on-site training programmes
ameng army personnel working in the border
zones of Indian Himalaya,

Thus, om-site trairing was imparted to 122

persans (36 army personnel, 20 ex-army
personnel, 25 represeptativies of NGOs, 16 rural

women and 25 villagers) during the vear.

4.4, Diggemination of information through
Networking

The Core iz actively involved in the
dissemination of knowledge throuph in-house
publications;, such as Hima-Paryavaran was
dizzgeminated to warious institutions (traditional,
academic and research) working in the Indian
Himalayz. In this context techmical inputs were
alzs provided to a number of NGOs, academic
institutions, forest department and army officials,
women  organizations  and  village  level
organizations daring the vear. Valuable technical
inputs especially in the field of endangered
to the
medical students / teachers of Tibetan Medical
and Astrologieal Institute, Dharamsala, H.P. This

medicinal plants were alss provided

aetivity was strengthened signifieantly during the
vear by organmizing on-sibe fraining programmes
for villagers / women, ex-service army personnel,
NGOs
development, tree plantation technigues and

and army personnel on nursery
natural resource conservation and management.
A number of NGOs, academie, scientific, defence,
medical and village level institutions are seeking
technical inputs from  the Institute. These
activities will be continued and strengthened

further.

4.5. Tropical So0il Biology and Fertility
Programme - South Asian Regional
MNetwork

This is an ongoing programme, please see
previous Annual Reports for details.

Nesult and Achievements

1. Contacts were made to extend the network
activities in the other countries in South Asia,
A data base on workers is being processed.

2. A data base on published information is being
processed, The frst Volume of data iz
expevted for dissemination in the Second
Guarter of 10046,

3. Governing Council meeting of the Board of
Direetors was held in the country to appraise
the individual members and evaluate the
neeceasity of developing more funds for this
PTOETEMME.

4. Projects funding was pursued with various
denors.

5. Both Coordinator and one Hesearch Aszasciate
continued the work on resource guality
studies.
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4.6. Emnvironmental Information System on
Himalayan Ecology

Bockgrowmned

To moniter and constantly update the
changes (ecomomic & ecologict at global lewvel,
LUNDP of UNO started INFOTERA programme a
back. In
Environment and Forests, Government of India is

decade India, the DMinistry of
the focal body for collection, assessment amnd
dizsernination of the data of this programme.
Keoping in view the diversity and vastness of the
task the ministry has identified regionaliarea-
specific prajects for pursuing the goals sef, This
Institute has been given the task of doing justice
by achieving goals in the area of Himalayan
Ecology in 1983-90,

Ohjectives

1. To ealleet, compile, analvze the mformation’
data pertaining Lo Himalayarn ecalogy from
diverse sources,

2, To dissm_n'mate available information to users/
possible users,

3, To provide required information to MOEF to
fulfill the programme chjectives.

Resnlts and Achievements

L. ENVIS Bulletin -
Develepment Vol. 3 (Nes. 1 & 2) was compiled
uging the collected, compiled and analveed

Himalayan Eecolegy and

diata and information.

2, Contacts were made with District Information
Offtcers of all 72 Himalayan districts to collect
information vide district statistical reports
amnd to diszeminate information.

3. 112  requests for  information/queries
receivedat the center were processed’

addressed to the satisfaction of requesters.

4.7. Mountain Environment and Natural

Resources Information System

Programme

Beckgrownd

Ta  support the
information

digital

aissamination

growing
aeguizition  and
specifically, in the regions of limited information/
data availability, UNDPF of UNO supported a
proposal of ICIMOD o develep and maintain
regional (Hindukush) "Mountain Environment
and Natural Resources Information Systems
Programme® for participating countries. This
Institute being the foeal organization for india
has started supporting thiz programme by
providing facilities.

CHjectines

1. Te develop and maintain  infrastructure
faeility,

rEEOUTCRE.

data bases on mountain natural

2. To train human power in capacity building,

3. To support other organizations in pursuing
goals similar to the programme.

Results and Achicvernents

1. Digital databases on Pranmmati and Haigad
watersheds, and Kapkot bleck were developed
and maintained,

2. (GI5 cycle 11 training to eleven personnel was
imparted for manpower development.

3 GIS  poliey level workshop was held to
provide information to other organizations,
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YSPIHF Solan, was given support to develop
the infrastructural facilities,

5. MISCELLANEOUS ITEMS

a.1. BOCIETY AND GOVERNING BODY
MEETINGS

During thiz vear the Governing Bedy of
the Institute met on Ist Aogust 1995 at New
Delhi. The 4th G.B. Pant Society of Himalayan
Environment and Development met on 15th
1985 at MNew Delhi The Stience
Advisory Committes meeting was held on 20 & 21
May 1956 under the chairmanship of Prof. 3K
Sinha.

December

2. ADDITIONS TO LABORATORY
AND LIBRARY AND PROGRESS
OF CONSTRUCTION WORKS

Twe new instruments, namely Plant
Water Status Console (Seil Meisture Equipment
Corp.. USA) and Portable Infrared Gas Analvser
with COg injector system (LI-6400; Licor, TUSA)
have been procured. The former can provide an
accurate and flexible measurement of plant water
status for understanding various aspects of plant
growth and crop vield. The LI-6400 is a powerful
photosynthesis measurement system which is
quite easy to operate and im addition to the
features of the previous model i.e. LI-B200, this
new motde] features new open path analysers in
the sensor head, chamber for wvarying light
autematie matching,
superior file

SO, analyser BASY

TESPONSE CUTrVEs,

handling
capahilitiez, ete.

Addition of some new bhooks during this
year raiged the number of titles to o total of 5982
A total of 93 and national
periodicals are being received in the library

international

including 14 perigdicals subseribed by the ENVIS
Centre on Himalayan Ecology at the Institute.
Databases of library have been updated, Subject
Biblipgraphy of Books on Himalaya has been
prepared with the coverape of hooks available in
the Institute Nlbrary. Yesrwize wvelumes of
"Published HResearch Papers, Popular Articles,
and Books (1989.95) {(Work done at Head
Quarters, G.B. Pant Institute of Himalavan
Environment and Development, Kosi-Katarmal,
Almora - 263 643, UPY have heen compiled.
Articles Alert Services are being provided by the
library.

The construction of Institute buildings
was started at Kalarmal in 1991-82. Baiiding
complex &t the headquarters (Katarmal) includes
A6 guarters, faculty building, hostel, library,
shopping eomplex, guest house and an electric
sub-station with infrastructural facilities. The
work of guest house and residential quarters is
almast complete, The construction of faculty
bunlding, library and hostel are in sdvance stage,

In Kullu construction of faculty building
and residential complex has been  initiated,
Constenetion  of  Sikkim  Unit  and  site
development is likely to start shortly: work of
approach road is in progress,

5.3. MEMBERSHIF OF SPECIALIZED
COMMITTEES / SOCIETIES

* Member of Mountain
Metwork, USA (P, P. Dhyani

* Member of the New York Academy of
Sriences, USA {Anita Pandey)

*  Member of University Court and Exccutive
Couneil of HNB CGarhwal University,
Srinagar, Garhwal, UP. (PP, Dhyani)

*  Ecological Society of America, USA (Subrat
Sharma}

Protected Area
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* Internationz] Association for Landscape

Ecology, USA (Subrat Sharma)

5.4. PUBLICATIONS OF THE FACULTY

5.4.1. Scientific Papers & Reviews

Bhadula, 5K, 5.C. Joshi & AMN. Purohit
(1885,
characteristics of some mountain tree species
fraom  Garhwal Himalaya. Physiology and
Melecular Biology of Plants, 1: 151-180.

Seasonal wvarialion in photosynthetic

Dhaila, 5., 5.P.8Bingh, G.C.8. Negi & Y.5 Rawat
{1595), Shoot growth phenolegy of co-existing
evergreen and deciduous species in an oak forest.
Ecologicnl Research, 10: 161-159.

Dhar, U, (1983), Overview of Himalayan
Biodiversity, In: G.5.Gujral & Virinder Sharma
leds ), Changing Perspectives of Biodiversity
Status in the Himalaya, British Couneil Division,
New Delhi. pp. 3-20.

Farcoquee, M. A, A Naugtival & K.G. SBaxena
(1994), Diversity: An Important Component for
India's Foreign Policy, In ; Maotival, A (ed.),
India and the MWew World Order. South Asian
Fublishers, New Delhi. pp. 128-141.

Garg, J.K.,, A, Narayana, A8 Arva, TVR
Murihy, A, Narain, V. Joshi, & K.G. Saxena
(1995}, Landslide hazard zenation around Tehri
dam using remote sensing and GIS technigues.
In: Proceedings of International Conference on
Disasters and Mitigation, Anna  University,

Madras. pp, 41-48.

Ghosh, 5., U. Rana & K.JK. Sen (1995)
Environmental Monitoring for  Sustainable
Development in Pranmati Watershed, Uttar

Pradesh. In: Singh, R. B, & M. J. Haigh (eds.),
Sustainghle Reconstruction of Highland and
Headwater Proceedings  of  Third
International Symposiom on Headwater Control,
MNew Delhi.

Ragons:

Jain, AP. & J.C. Kunival [(31995)
Environmental Impact Assesement (EIA): A tool
for Effective Management & Deeigion making for
Touriam Development in the Himalavan region of
India. FEn: Himachal, India (souvenir of Tth
HIMTARB, Manali (HP). pp. 28-30,

Joshi, 5.C. (1995),
changes in chlorophyll fluorescence in tropical

Species specific diurnal
decidueus and evergreen plants growing in the
field during summer. Phetosynthetica, 31 (4h

545557,

Joshi, V. & GOS8 Negi (15995). Oorfuweal
Himaloye mai vibbhin Shumi wpyog wals do
Jelagamao mei fol utpadon adhyven fin Hindi), In;
K.K.5. Bhatia, R. Singh, R. Mehrotra & Divya
leds), Jol Vigyan Buom Jal Sansadhan par
Rasirive Sangosthi, National Institute of
Hydrology, Roorkes. pp. 303-307,

Joshi, V. & (7.C.5. Negi (1996}, Surface runaff,
soil  loss land studies in  two
micro-catchments of the western Himalaya, India.
Int SR Chalise & NR Khanal {eds),
International Conference on Eechydrolopy of
High Mountain Areas, ICIMOD, Nepal.

and use

Joshi, V. & Y. P. Sundrival (1995). Natural lakes
in the Garhwal Himalaya ¢ scoriomie utility and
conservation. Journal of Hill Research, Br2):
209-219,

EKothyari, B.P,, D.8, Rawat & 5K, Bhuchar
{1985), SWEET: An environment friendly landuse
package for the reforestation of degraded land in
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the Himalaya. In: Proceedings of SHERPA
Seminar on Landuse Planning in the Hill Repions
and People's Participation. Lucknow, pp. 154-163,

Krishna, AP, & E. Sharma (1995).
Envitonmental impact assessment of dynamic
anthropogenic activities in Mamlay watershed of
Sikkim Himalaya : A remote sensing approach.
Asian-Pacific Remote Sensing Joarnal, 81) : 23-
an,

J.C, & AP, Jain (1995)
Enwvirgnmental Impact Assessment (EIA) Tourism
Development  in  Kullu-Manali Complex of
Himachal Himalaya, In: Himachal, India
{souvenir of Tth HIMTAB), Manali {HP). pp. 25-
a7,

Kuniyal,

Kuniyal, J.C., 8.C. Ram, G.8. Singh, & AP.
Jain (19851, Envirenmental assassment of Kulla
Duszsehra in Himachal Himalaya, India, In: BB,
M, J. Haigh {eds.) Bustainable
Reconstruction of Highland and Headwater
Regions, Proceedings of IlIrd International
Eymposium on Headwater Control, New Delhi,
India, 6-8 October 1995, pp, 73-85

Singh and

Maikhuri, RK. (1995 Pringepia utilis
(Bhenkel) : A promising wild edible ¢i] shrub of
Higher Himalaya. A case study in Urgam valley
of Garhwal Himalaya, Ecology Environment and
Conservation, 1; 115-123,

Maikhuri, R.K., K.G. Saxena & K8 Rao
{1995), village
agroforestry project in Garhwal Himalaya, India,
International Tree Crops Journal, : 215-221,

Experience in  developing a

Nandi, 8K, LMS. Palni & Hashmi {1995),
Chemieal manipulation of dormancey in tea shoots
and associated biochemical changes, Journal of
Plantation Crops, 25: 52-58.

Nandi, 5.K., LM.5. Palni & H.C. Rikhari
{1996). Chemical induction of adventitious root
formation in Taxus baceate cottings, Plant
Growth Regulation, 19: 117-122,

Mautiyal, M.C. & P.P. Dhyani (19955, Effect of
auxing on rooting of stem cuttings of twe

Avonitum species, Indian Journal of Forestry
17(1): GB-6{.

Negi, G.C.8. (1995}, Phenology, leal and twig
growth pattern and leal nitrogen dynamics of
some multipurpose tree species of Himalaya:
Implieation  tewards agroforestry  practice,
Journal of Sustainable Agrieullure, 6 (4) : 43-60

Palni, L.M.8, (1998). Biodiversity Conservation
Approaches: Ex situ (Hele of Biotechnology), Tn:
.8 Gujral and ¥, Sharma {eds.), Changing
Perspectives of Biadiversity
Himalaya. The British Council, New Delhi. pp.
153-158,

States in the

Palni, L.M.S. (1998} Simple and environmental
technigues for the
Himalaya and its inhabitants.

well-being  of
In; Man Culture
and Society in the Kumaun Himalayas (C.M.
Agarwal, ed.) Shree Almora Bock Depot, Almara,
pp. 277-200,

friendly

Pandey, A. & L.M.S. Palni (19%6). The
rhizesphere effect of tea on soil mierobes in a
Himalayan monseonal location. Binlogy &
Fertility of Soils, 21¢3) : 151-147.

Fangley, YP.5, 88 Samant & RS, Rawal
(19951, Dryopterie pulvinaric (Bedd) Q. Kize
(Dryopteridaceac): an interesting sddition to the
fern flora of north-western Himalaya, Indian
Journal of Porestry, 1835 251-252.
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Pangtey, ¥Y.P.5., 5.5, Samant, B8, Rawal & 1.
Dhar (1995). Actinopteris radiate (Sw.) Link.
{Actinapleridaceas): A poorly knewn species in
north-western  Himalayan fern  flora,  Indian

Journal of Forestry, 18021 172-173.

Purahit, K. & 8. 8. Samant (1995). Fodder trees
and shrubs of Central Himalaya. Gyanodaya
Prakashan, Naimtal.

Kamakrishnan, P.5, K.G. Saxena & K.5. Rao
(1995). Ecological evaluation of landuse systems
for development planning in the Himalayas, In:
Warikoo, K, (ed.), Society and Culture in the
Himalaya, Har Anand Publications, New Drelhi.
pp. 1743,

Rai, 8.C. & E, Sharma (1995). Land-usze change
and resource degradation in Sikkim Himalaya: a
case gtudy from the Mamlay watershed. In: RB.
Singh and Martin 4. Haigh leds), Sustainable
Reconstruction of High Land and Head Water
Regions. Oxford & IBH Pub. Co. Pyl Lid. New
Delhi, pp. 265-278,

Rana, U. (1996}, An endangered tree of the
Central Himalaya. Himalaya; Man and Nature,
180T): 40-44.

Rawat, L8, & K. Kumar (1985), Landuse and
cropping pattern of Central Himalaya. In: B.R.
Pant & M.C, Pant (eds), Glimpses of Central
A Socig-economic  and  Eeological
Perspectives, Radha Publication, New Delhi. pp.
309316,

Himalaya:

Rawat, .5, & K. Kumar (1596), Preblems and
development. of agriculture in hills of Ulttar
Pradesh. In: INC. Pande (ed.), Dimensions of
Agriculture in the Himalaya. Shree Almora Back
Depot, Almora, pp, 34-456.

Rawat, JHK., SK. Schani & V. Joghi (1985).
Application
desipn by plane method. Indian Joarnal of Seil
Congervation, 23(1): B5-68,

of eomputer for terrace grading

Samal, P.K., BV. Rama Kao & H.C. Prasad

(1995), What is wrong with India’s tribal
development Planning? an  analysis and
approachual framework to strategy. In o M.E.

Raha (ed.) Dimensions of Homan society and
cubture. Gyan Publishing Houge. New Dalhi pp.
457-501.

Samal, P.K., C. Farber, N.A. Faroogquee &
D.5. Rawat (1986). Polvandry
Himalavan Community :  An

Analysis. Man in India, 76 (1): 51.66.

in Central

Eco-cultural

Samant, 5.5, & Y.P.5. Pangtey (1995}, Diversity
of ichthyotoxic plants of Kumaun Himalaya,
Indian Journal of Forestry, 18{1: 80-86.

Samant, 5.8, & Y.P.5. Pangley (1995). Additions
to & Torest flora for Kumaun, Higher Plants of
Indian Subcontinent, 5: 285-315.

Samant, 5.5., B.5. Rawal & U. Dhar (1935
Epiphytic orchids of Askot Wildlife Sanctuary in
Kumaun India;  Conservation
Imperatives. Envirenmental Conservation, 22(115
T1-74.

Himalaya,

Saxena, H.G. & K5 Rao (1995). Sustainable
development in the Himalava - a nebulous goal
In: Mishra, P.C., Behira, N,, Senapati, B K. & B.C.
Gurn feds), Advances in Heelogy and
Environmental Sciences.  Ashish  Publishers
House, Now Delhi, pp, 439-445.

Sharma, E., LK. Rai 8 Lachungpa & RP.
Awasthi (1995). Status of medicinal plants and
their cultivation potential in Sikkim, pp. 43-51.



A .

Ini RLC. Sundriyal and E., Sharma (eds.),
Praceedings of a Project Design Workshop on
Cultivation of Medicinal Plantz and Orchids in
Sikkim Himalaya. Bishen Singh Mahendra Pal
Singh, Dehra Dup.

Sharma, Rita, E. Sharma & AN. Purchit
(1985}, Dry
eveling in agroforestry systems of mandarin

matter production and notrient

grown in association with Albizia and mixed tree
species. Agroforestry Syvelem, 282 185.170,

Singh, §.P., H.C. Rikhari & G.C.5. Negi (1995),
Community patterns in an alpine meadew of
Indizn Central Himalaya. Journal of Botanical
Society, T4A: 529-538.

Singh, G.8. (1995}, SBocig-economic evaluation of
different land wse svstem in high altitudes of
western Himalaya., In: BB, Singh M.J. Haigh
fete.), Sustainable Reconstruction of Highland
and Headwater Regions. Proceedings of [llrd
International Symposivm on Headwater Control,
New Delhbi, India, 5.8 October 1995, pp- 127-137.

Bundriyal, R.C. {1995, Grassland forage
production and management in the Himalaya: A
review, Journal of Hill Rezearch, 8(2) 135.150.

Sundriyal, RO, (1985) Forage resources and
antmz] Thaintenance: A watershed study case
from Sikkim. In: N.E. West (ed.}, Rangelands in
& Sustainable Bicephere, Proceadings of the Fifth
International Rangeland Congress, Salt Lake
City, Utah, Society for Rangeland Management,
Colorade, USA. pp. 545-544.

Sundriyal, R.C. & E. Sharma (eds) (1995)
Cultivation of Medicinal Flants and Orehids in
Bikkim Himalaya. Proceedings of a project design
workshop, Bishen Singh and Mahendra Pal
Singh, Dehra Dun, India, pp. 138,

R & MNA Farcoguee (1995)
of  Natural HRespurpes - An
Imperative for Himalayan Region, In: Joshi, M.P,
& L.P. Joehi (eds.), Uttaranchal Himalaya. Shree
Almora Baok Depot, Almera, pp. 197-210

Swarup,
Consarvation

5.4.2. Popular Articles by Faculty

Badola, H. K. (1955). Status of mining- a case
sludy. Hima Parvavaran, 71} 10-11.

Badola, H. K. (1895, Kanowar
ubhiyaranya, Prodesh, main  jie
vividiiie evam wske sanrakshan Gn Hindil In: 17,
Dhar (ed.), Himalove &i jov vividhta senrakshan
muin jonta ki Shogidael 12, GBFIHED, Kosi-
Eatarmal, Almors. pp. 28.50,

T L
Hermssehiol

Bisht, 5.8, B.P. Kothyari & LM.S. Palni
019955 Rural biotechnology in the Himalaya:
Fibre extraction from Grewia oppositifolin.a
multipurpose tree. ENVIS Bulletin, 2 {1 & 21: 52
6a.

Dhar, U. (895, Jeevan yapan fetw fov-vividhia
fin Hindi), In: U. Dhar (ed.), Himalaya ki jouw
vividhen sanrakshan madn janta ki hagidari 1T,
FBPTHED, Kosi- Katarmal, Almora. pp. 6-10.

Dhar, U. (ed.) (1995}, Himaelaye K Jov Vieidhia
Sanrakshan Main Janta Ki Bhagidari II (in
Hindi). GEPIHED, Kosi-Katarmal, Almora, .
G,

Jain, AP, and ..C. Kuniyal {1593},
Environmental Azsessment in and around Valley

of Flowers, ENVIS Bulletin, 3 (1&2): 59-52.

Joshi, ¥. & G.C.5. Negi (1995, Dévelopment of
4 land and water resource
demonstration site in Dupar Gad catchment,
Garhwal Himalava. Hima Paryaveran, 701): 14,

managomeant
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Joshi, V. & GO.5 Negi (19950 Analynis of
long-term weather data from Garbwal Himalaya,
ENVIS Bulletin, 3.(1 & 2} 63-64,

Maikhuri, RK, & R.L.Semwal (1995} Satat
Gramin Vikas mein Vanye Pholon ke Probhace
Yogdan © Garhwal Himalaya Par ER Vishayaget
Adhvayan Publication No. 8.
Himslaxan Action HResearch Centre (HARC),
Dehradan.

Oecasional

MNegi, G.C.8. (1995), Agroforestry system in
Caentral of India: A
commentary, Himalayan Paryavaran, 3{11:12-17.

Himalayan mountaing

Pasidey, &, Y Hai, B, Sharia & LS,
Palni
Hima Paryavaram, 713 11-13.

(198955, Microbes improve maize yield,

Pant, H.. Jvoti Upreti & Subodh Airi (1895)
Paders itlich smbardhon (plant fasue culture) fou
pividhie saneokshon Bl ek adhunik tobeik Gn
Hindil. In: §f Dhkar fed), Himaloyva ki fov
ividhte sanrakshan main jonte b bhagidari I
CGRPIHED, Kosi-Katarmal, Almora, pp. 48-52.

Prasad, R.C. (1995, Geographical information
systemns and ¢cologieal data. ENVIS Bulletin, 3 (1
&2 142

Prasad, R.C. {1595), Classification schedule for
environmental seience, ENVIS Bulletin, 3 (1 & 2k
23

Prasad, R.C. {19951, Bibliographical databage on
Himalaya, ENVIS Bulletin, 3(1 & 2): 92-112

Rawal, R. 5. (1995}, Podh ropan kety projativon
b chavan we narsery prabasdhan (n Hindil, In:
U, Dhar fedd, B gav  wividbto
punrakshan  mein jendo ki bhagideri 11
GREIHED, Kosi-Katarmal, Almora, pp. 31-41,

Himualaya

Samant, S 8. (1985  Askof
abbveratnye i jop sieidhie (in Hindih Inc 1L

UMM el

Dhar {ed.) Himaloye ki jov vividhte sanrokshan
muin janta ki bhogidart 11 GEPIHED, Kosi-
Katzrmal, Almora. pp, 11- 27,

Sharma, 5. H.C. Rikhari & L.M.5. Palni
(1995). Makkhan: An important agroforostry
tree, hot for  the Hima
Paryavaran, T(1): 13-14,

WrONE  reasons,

Siril, E. A, Indra Dutt & U. Dhar (1995
Pissue ewlture of Chinese Tallow (Sopium
sehiferum Roxh.). Hima Paryavaran, 7(11 11-12,

Singh, G. 5. & K.5. Rao (1995, Traditional
knowledge in Chhakinal watershed, ENVIS

Bulletin, 3 (1 & 2): 6-12

Upadhaya, RO & R.C Sundriyval (1505)
Beabuckthorn-A  wseful plant of high
Sikkim, 5588 Newsletter, 804 10-11.

hills in

5.5 PARTICIPATION 1IN
CONFERENCES

SYMPOSIA/S

Task force meeting at
Department of Biotechnology, New Delhi, 1
March, 1995, (U. Dhar)

Prasantation in 11

National
Biodiversity of Forest Species. Sociely of Tree
Scientists, New Delbi. 2 & 3 May, 1995, (AN
Purohit, G.C.8.Negi & Subrat Sharma).

Beminar on Communily Forestry:

Bilateral Cooperation Pregramme on Meuntain
Environment and Development planned by GB,
Pant  Institute of Himalavan Environment and
and Norwegian Cenire far
Iriternational Apriculture Dovelopment
INORAGRIC), Moeway. 5-14 July, 1995, (R.K.
Maikhuri}.

Devalopmeant
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Fifth Internationsl Rangeland Congress, Salt

Lake City, Utah, USA, 23-28 July, 1905, (R.C.
Sundriyal),
International Seminar onl Sustainable

Reconstruction of Highland and Headwater
Regions ; International Symposium on Headwater
Control, New Dalhi. 6-8 Octoher, 1995, (5.0, Rai,
J.C. Kuniyal, 8. Ghosh, U. Kana, K.K. Sen &

G. 8. Singh).

Landuse Planning in Hill Region and People's
Participation. Organized by SHERFA and Btate
Landuse Board (UP), Nainital, 27.28 Oclaber,
1955, (B.P, Kothyari).

Secomd GRPIHED (CBDY training workshop on
Vividhin Sanrakshar Main  Jonta  Ki
Bhagidari, Narayan Nagar (Pitharagarh), 9-10
November, 1885 (U, Dhar, H.EK. Badola, 5.8,
Samant, K. 5. Hawal, 8, Airi, Jyvoti Upreti, E.
A, Biril, L. Ir. Bhatt & R P, Pant)

ey

Workshop on Himalayan eco-development and
natural dizaster reduction, New Delhi. 27.28
November, 19495, (P.P. Dhyani).

Agian Seience and Technology Congress on
Managing  Biodiversity for  Bustainable
Development vrganised by Fedeeation of Asian
Seentific  Aeademiss and Socielics (FASAS),
Kuala-Lumpur, Malaysia, 57 December, 1595
{R.K. Maikhuri).

National Symposium on Frontiere in Apphed
Environmental Microhiology, Cochin Univ, of
Beience & Techmology, Hochi, Kerala, I11-13
December, 15435, (Anita Pandey).

Plaaning "Workshop on  Community Based
Research and Extension for Rehabilitation of

Degraded Lands, organised by IZIMOD, SDC,
IDRC, Kathmandu, 18-22 March, 1996, (B.P.
Kothyari),

National Seminar on Jof Vigvan Evam Jal
Sangodhan. National Institute of Hydeology,
Boorkee. 15-16 December, 1985, (V. Joshi).

National Sympostum on  Forage Production
Bystem for Bustainable Agricultural
Development, jointly organised by Indian Grass
and Fodder RHesearch Institute and Raenge
Manapement Society of India, Jhansi, 21-23
December, 1995, (S.C. Ram).

Pacific Asia Travel Agenls (PATA) meet and
ecotourism  prospects and
biodiversity maintenance in  the Himalayan
region, Rathmandu, Nepal 13-15 January, 1996,
(E. Sharma),

conference on

Dizasters  and
Madraz, 18-22

Intermational  Conference on
Miligation, Anna TUniversity
Jannary, 1996, (V. Joshi),
Mational Conference on Environmental
Edueation: Protection of the Atmosphere, Indian
Envirenmental -Society, MNew Delhi. 2425
January, 1958, (G.C.8. Negi),

MNational Symposium on Environmental
Strategies for Bustainable Development, G.B.
Fant Univ. of Agricultore and Technology,
Pantnagar, U.P. 1-3 February, 1996. (H.C.
Rikhari)

Mational Seminar on Seed Technology, HNB
Garhwal University, Srinagar. 20-21 February,
1886, (C.P. Kunival & Hemantlata),
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Nationa!l Symposium on Modern Treads in Plant
Physiology, G.B, Pant University of Agriculture
and Technology, Pantnagar. 18-20 March, 1996.
(8. Nautival).

Natwnal Symposium on Modern Trends in Plant
Physiology, G.B. Pant Univ. of Agriculture &
Technology, Pantnagar, U.P. 18-20 March, 19%6.
(L.M.S. Palni, M.5. Bisht, Poonam Vyas, 5.5,
Bisht & 5. Bhuchari Awarded IInd Prize for
Poster Presentation.

International Conference on Ecohydrology of
High Mountain Areas, UNESCO & [CIMOD,
Kathmandu, Nepal, 23-28 March, 1096 (V.
Joshil,

International Conference on Ecobwdrology of
High Mountain Areas and Regional Workshop on
Hydrology of Hindu-Kush Himalavan Region,
Organized by ICIMOD apd UNESCO at
Kathmandu, Nepal 23-28 March, 1996. (8.0,
Rai).

Eleventh Annusal Landscape Ecology Svmposium,
Galveston, Texaz, US A 26-30 March, 2996
{Subrat Sharma),

National Werkehop on Biodiversity Conzsrvation
in Managed Forests and Protected Areas, ITFM
Bhopal. 20 Nov. - 1 Dec. 1985, (RS, Rawal).

ICIMCD and GBPIHED policy lewsl
workshop, Almora, 16 Janusry 1998,
Dhyani).

GIs
(P.P.

5.6. TRAINING COURSESWORESHOPS

Workshop on Theory and Methodology  for
Physiolagical and Maolseular Basis of Stress
Hesistance in Crop Plants. Water Technology

Centre, IARIL, New Delhi 3-24 April, 1995
(8.K. Nandi}.
Summer School on  Biodiversity, Inventory,
Monitoring and Information Systems. o, N, O, A,
5 R and CES, Indian Institute of Science,
Bangalore. 4-14 April, 1995, (8.5, Bamant),

Biodiversity Conservation Network  (BCND,
Training cum  Monitoring  Waorkshop  on
Biodiversity Conservation and Commercial

Utilization of Natural Ressurces for South Asig
organized by Tata Energy Hesearch Institute,
Bangalore. 22-27 May, 1995, (RK. Maikhuri &
R.C. Sundriyval).

CIDA-SICI Partnership Projeet Warkshep on
Sustainable Mountain
Environments in India and Canada, Manali (HF},
dJune 30 to July 1, 1985, (H.K. Badola, AP.
Jain, J.C. Kunival & 5., Ram).

Development of

Workshop on Sail Testing for lodine (sponsored
by Unicef), Kosi-Eatarmal. 18 & 1% July, 1995
(NGOs, Unieaf Official, and Institute staff
outside experts, namely Prof, B, Mishra, Dr. P.C.
Srivastava and D, L5 Bisht also attended and
rave invited lectures)

Three
aursery development, tree plantation tachnigues
and natural
management to villagers, rural women, ex-army
personnel & NGOs, Arah willage, Almora. 15-17
April, 1995, (P.P. Dhyani, B.P. Kothyari &
R.G. Singh).

davs on-site braining programme  on

resource conservation and

Three days om-site training programme on
nursery development, tree plantation techniques
and and
management to villagers, rural women, ex-army

natural FEESOUTEE conservation
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personne] & NGOs at Bhiri-Banswara, Chameli
Garbwal. 12.14 June 1995, (P.P, Dhyani, 3.K.
Bhadula, LK. Maikhuri, G.C.8. Negi, B.P.
Kothyari & R.G. Singh).

International workshop on Statistical Methods in
Hydrometeorslogy, National  Institute  of
Hydrology, Roorkee, 21-24 Aupust, 1505 (S.C.
Rai, G.C.5, Negi & Kireet Kumar).

Workshop on Snow-melt run-off modelling at
Mational Iestitate of Hydrology, Roorkee (TP,
11-15 September, 1995, (AP, Krishna & V.
Joshil,

Workshop on "Towards Susiainable Porestry in
the UP  Hills", Organized by Owverseas
Develapment Administration (UKD and TP,
Forest Department, Nainital, 1820 October,

1595, (Ranjan Joshi),

Throo
nursery development, tree planiation technigques
and  natural
management Lo villagers, rural women, ex-army
perzannel & NGOs at Hanumanchatts, Chamali
Garhwal from 30 Cet. - 1 November 1995, (P.P.
Yhyani, R.K, Maikhuri, B.P. Kothyari, G.C.8.
Megi & R.G. Singh).

days on-site training programme  on

rEsnaTeR conservation and

Gieographie Information Syetems and Geographic
Positioning  Bystems  Applications in MNatursl
Resgurees  Managemenl and  Environmental
Maonritoring Training eowree for Natural Resouree
Manzgement, In collaboration with GBPIHED,
Kaosi-Katarmal and ICIMOD, Kathmandu, 625
Movember, 1995, (J.C. Kunival & V. Joshi),

Exacutive Development Progratmme on
Environmental Impact Assessment of Mining
Prajects, Centre of Mining Environmend, ITndian

School of Mines, Dhanbad. 4-% December, 1905,
L.C. Kuniyal),

Paliey level Workshop on  Oeographical
Information  System  (GIS)  organized by
GBPFIHED and ICIMOD, Almora. 168 January,
1586, (P.P. Dhyani),

Eco-camps organised by Department of Forestry,
HNB Garhiwal University, Srinagar {Garhwal),
for school children al GIC Leoali (Pauri)l and

Ratura (Chamolil, Febroary, 1906, (K
Maikhuei & G.C.5. Negi).
Project  Asgessment  Workzhop  on Great

Himalayan National Park, Shamshi-Eullu (HP).
2 February, 1586, {H.K. Badola, J.C. Kuniyal,
8.C. Ram).

Organized and  participated in "Bikkim
Bisdiversity and Eeotourism Workshop  cum
Training far Travel Agencies and Guoides”,
Gangtok. 12.16 February, 1996, (E. Sharma,
R.C. Sundriyal & 5.C. Rai).

Mursery and Flantation Technology Training
Programme  organized for  willage  people
HAPPRC, MNB CGarhwal University, Srinagar
(Garhwal). 28 February, 1996, (R.K. Maikhuri &
GC.S. Negil.

Workshop on "Environmental Orientation in °
Sehebl Carrieulum in Sikkim", organized by State
Institute of Education, Govt, of Sikkim and GB.
Pant Institute of Himalavan BEnvironment &
Development. 6-10 March, 1998, (E. Sharma,
R.C. Sundriyal, 8.C. Hai & A.P. Krishna).
Workshop on “Global Change Impacts on
Mountzin Hydrology and Eeology”, Kathmandu,
Mepal. 30 Mareh - April 2, 1998, (5.0, Rai).
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Plannirg  phase "Sikkim  Bisdiversity and
Ecotourism”  workshop  orpanized by the
GBPIHED and the Mountain Institute, USA. The
participated by the Btiate
Government  concerned  departments, Travel
Agents Association of Sikkim, The Gresn Circle
and NGOz, (AN, Purohit, E. Sharma, AP,
EKrishna, R.C. Sundriyal, 5.C. Rai, Y.K. Rai &
LK. Rai).

workshop  was

5.7. MEETINGS

Megting on Cultivation of Medivinal Plants and
Orchids in Sikkim Himalaya at the Planning
Commission, Government of India, New Delhi,
Sth April, 1995, (E. Sharma),

Imteraction  en  waste  management &
environment”, Manali (HP). § April, 1895, (H. K.
Badolal

"Gresn Manali- Clean Manali”, Manali (HP), 5
June, 1995, (H. K. Badola),

Discussed issues of commaon interest with officials
of WWF-Nepal, IUCH-Nepal, ICIMOD and
Makalu-Barun Conservation Praject-Nepal
during 15-19 January, 1995, (E. Sharma),

TECHNICAL REPORTS

Choudhury, D,, 8. Changkija, R Singha, A K
Sinha, R. Amutha, A Mitea, and 5 Dutta (1998,

Biodiversity  eomservation and  integrated
development  of willages in  and  around
Mawthadraishan Ridge, west HKhasi  hills,

Meghalaya., DPR on formulation of schemes,
submitted to NEC, Shillang,
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HARISH C. KAPOOR & CO, 24, Paltat Bazar
CHARTERED ACCOUNTANTS {Above Frombier Jewellers)
Drehra Than - 248 (0

Tel: 1135-654941 £58255,655368

Fa: (11 35-A23039 624008

Ta

The Director

G.B. PANT INSTITUTE OF HIMALAYAN
ENVIRONMENT & DEVELOPMENT

Kosi,
Almora - 263 643
Dear Sir,

We have examined the balance sheet of G.B. PANT INSTITUTE OF HIMALAYAN
ENVIRONMENT & DEVELOPMENT as at 31st March 1998 and the Income and
Expenditure account for the year ended on that date which are in agreement with the books of
greount maintained by thesaid Institution.

We have obiained all the information and explanations which te the best of our knowledge and
belief were necessary for the purpose of the audit. Inour opinion, proper books of seeount have
been kept by the head office and the branches of the above named institution so faras appears
from our examination of the books, and proper returns adeguate for the purposes of audit have
been recelved from anits.

In our opinion and to the best ol our information, and zccording to information given to us and
subjiect to notes forming part of accounts, the said accounts give a true and fair view -

(i1  in the case of the Balance Sheet, of the state of affairs of the above named
institution as on March 31, 1996 and

(i} in the case of Income and Expenditure Aceouni, of the income of its accounting year
ending on March 31, 1996

(ifi) in the case of Receipt and Payment Acepunt, of the receipts & payments during the
aecounting vear ending on Mavch 31, 19986,

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

Dated : August 20, 1596 (8dt)
Place : Dehra Dun. (HARISH . KAPOOR)
F.C.A
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Fax; [N35-623039 624008

NOTES FORMING PART OF THE STATEMENT OF ACCOUNTS FOR THE
YEAR ENDING ON MARCH 31, 1996 AND ANNEXED TO THE BALANCE

SHEET OF EVEN DATE

Ea Books of accounts have been maintained on cash basis subject to para 4 below.

3. Ne depreciation on Fixed assets has been provided in the accounts and value shown at

CoOat,

3. Al purchase of consumables, laboratory expenses, chemirals, glassware, stoves &
stationery have been charged to Income & Expenditure Aecount at the time of purchase.

4 Interest on Fixed Deposits has been provided on accrual hasis.

=3}

NORAD
ICIMOD
TSBF
IERP
ENVIS
DET
C3IR
BIOTECH
NEC
NWDEA
UNDP
UNESCO
UNICEF

Full farm of short names of projects reflected in the statement of accounts is as under

Norwegian Agency for Development Corporation.
International Centre for Integrated Mountain Development.
Tropical Soil Biology Fertility.

Integrated Eco-development Research Programme.
Environmental Information System.

Department of Science & Technelogy.

Council of Scientific and Industrial Research,

Department of Biotechnalogy.

North Eastern Couneil.

National Watershed Development project for Rainfed Areas.
United Nation's Development Programme.

United Nation's Edueational Scientific and Cultural Organization,

United Nation's Children Fund.
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HARISH C. KAPOOR & CO. 22, Paltan Bazar
CHARTERED ACCOUNTANTS

{Above Frontier Jowellers)
Dehra Dian - 248 001

Tel : E35-634941 G5H255 605368
Fax : 0135-62303% 624008

6. Stock registers of assets have been maintained by the institution for movement of azsets,

stores, vehicles and other consumables, which have been physically verified at regular
intervals.

7. During the year, Provident Fund liabilities and investments of the Institule have been
incorporated in the statement of accounts.

#.  Fizxed Aszsets except vehicles have no insurance cover to provide security againat any loss,
Congidering the aceumulated value of assets, appropriate Insurance cover be ohiained.

9.

Annexure A Lo W] and 17 te 317 are integral part of Statements of accounts prepared for
the year.

For M/S HARISH C. KAPOOR & C0O.
Chartered Accountants

(Sd/-)
(HARISH C. KAPOOR) Dated ; August 20, 1996
Place : Dehra Dun.
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HARISH C. KAPOOR & CO.
CHARTERED ACCOUNTANTS

22, Faltan Bazar

{Above Frontier Jewellers)
Dehra Dun - 248 001

Tol: (135-654941,658255,635368
Fax: 0133-623009 424008

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOFPMENT
HOSI (ALMORA)

Balanee Sheet ag on March 31, 1996

PARTICULARS ANN AMOUNT AMOUNT AMOUNT

SOURCE OF FLUNDS :
* General Fund:

Laze Balane: 1,065 237,14

Add:-Additions For the Yoar SR BER 00 146949514
* Esdgerment Fuaned;

Last Balnnoe: 1,7E6Z15L.00

Addilnterest Enrned: 207 A7 L5 1,563,022.81
* Fized Assets Fund:

La=t Balunoe: 4T.743.961.31

Add-Additions For the Year: 11,053.541,00 SHTHT AT

Le=z: Sple During vhe Year: 1.0 08, 77021
* Canstruction Fund - COLT

Last Balancn: ATA406,57T7.00

Add:Additions For e Year: 21,500,000.00 108, S0E.ETT 0

Lessz Transf. doring iha Year: 0,041 1B ATT AN
= Propldend Fund:

Last Ralance: 1,242 59240

Add:Additions For the Year: 600, 15200 1,541,774 40

Teas Payment during the Year: LERL] 1,941, 77440
* Project Funda: |

Research & Development Fund: AR08 546.70

Canstruction Fund; L8658 942.0)

NEC Shillang Fand: (6 SHE 100

IERP Project Fund: 249

ENVIS Project Fund: 170,700

NST (SKB) Profect Fund: SHTO0

NWDORA Praject Fund: 129.935.00

DET (RER) Praject Pund: 1.052.00

DET (RKM) Preject Fund: 5069.00

CEIR (H RGOS Projeet Fund: 4, 165.00

BIOTECH {I) Project Fund: Q18100

BIOTECH {11 Projedt. Fuand: (72, 300.00)

RIQTEGH (111 Praject Fund: AERT 12T

UNICEF Project Fund: 6400

1EG Praject Fund: T4, 160.00

VNP (Haigad) Froject Pond: (21,522.00)
Balanee Carried Ferward: 09,722,131.258 173,078 675.66
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HARISH C. KAPOOR & CO. 22, Paltan Bazar
CHARTERED ACCOUNTANTS {Above Frontier Jewellers)

Diehra Dun - 248 00

Tel: 0135-63454 1658255 655368
Fan: 0135-623039,624008

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
EOSTALMORA)

Balanee Sheet as on March 31, 1856

PARTICULARS AN AMOUNT AMOUNT AMOUNT
Balance Brought Forward = 173,078,676.66
Project Funds (Brooght Forward: 49,72, 13196
CEIR {RCS) Project Fund: 110,855 00
DET {SKN] Project Fund: A17, 004 A1
NORAR Project Fand: [1.255,332. 791
ISIMOD Prject Fund: 142, 180845
TEEF Project Pund: 43,252:00
THDD CANADIAN Project Fund: 104, DB A0
ICTMOD SALT Praject. Fund : 111,98500
ICTMOD [2MA Praject Fund: 4406, 289.00
G158 THAINING Programme Fand: 116,565 00
MACARTHER UNESCO Project Posd: 19,84 1400
ECO TOURISM Praject Fund: 1ES, GG [0, 17501654
® ke Liabillies
Groop Soving Link Insurance = 1,487.15
CPF Pavable: 4, 21400
Salary Payahlo; B 48670
TINSE Payakbe; BT 100
Medical Claim Payable: ZA0 A 1Z06RRE
TOTAL Rs. 151,265, 76105
APPLICATION OF FPLINDS:
* Fixed Assers: an BRTET AN 3
* Dhepoails witk:
COL far Canstradtion; 108,506,477 0
SLAD for Land: B0 RO VIR SRE AT
* Eeenrity Depoaits: BATEL00
* Clasimg Bafancos: 21 1544!1 HEN, T4
TOTAL Rs. 143,266, T61.05
00y
(8ak)
{Finaney OiToer} Az per our separato report of even date.
(2dt)
(ML Cfcer) Fur MS HARISH C. KAPOOR & CO,
Chartered Acoountanis
(B
(INrector Incharge)
Dated : Auguast 20, 1986 -]

Place : Ihra Dun (HARISH ©, KAPDOR)
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G.E. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

KOS (ALMORA)
Income & Expenditure Account for the Year Ending on March 31, 1986,
PARTICULARS AMM AMOUNT AMOUNT AMOUNT

INCOME

Cirrerle D Al

Designated Praject (rants:
= Rewsareh & Develnpment and Ciber Exponses: pE R RRET ]
* Constraction Work: 24,390, 000.00
* NEC Bhillong: L]
* IERP: 400, 556,00
" ENVIS: A0, 0000}
= ST (8K L]
 NWDIRA: LU AN EHY
= DET (RSH: 000
* ST (REM: 30,000 .00
* CSIR (HCRAGOSN): T4,843.00
* BIOTECH (1 L BT CHEL )
* RHIOTECH (I1: A2 ANELE]
* RIOTECH (1111 4905, 1L HE
* UNICEF: 000
& |43 Prajeci: 75,000.60
* UNDP (Haigad) Project: 4, 000,00
* BRIk (ROS) Project: 239,60000
* DIST (BKN Prgact: 0000
= RORAD Project: LA
* JCIMOD Projeit: 436, A80.00
* TSOF Projoct: 161, ZTR.00
= INDO CANADIAN Projest: TELRA100
= [CIMOD SALT Pregeet: G21,572.00
= ICIMOD SMA Project: 0,00
* GIS TRAINING Programmme; 2T
= MACARTHER UNESCO Project: S4B 680
* ECOTOURISM Project: 15 CHF 51,953,056.00

Lessi Tramaforved to Designated Pupda:
* Teacarch & Development and (ther Expeoses: L3, 200, 000
& Capetruction Work: 24, S0, DEHLOHD
* NEC Shillong: 00
* IERP; B0, B0.00
* ENVIS: A0 D00 D
= DETSKD: 0
= NWDRA: TEH, 0H O
= DET (RSRE O
Balance Carried Farward: A6 845, .00 o1,253,056.00
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HARISH C, EAFOOR & C0. 22, Paltan Sazar
CHARTERED ACCOUNTANTS {Above Frantier Jewellors)

Dichira Drum - 245 001

Tel 0135-634941 6582 55,655368

Fax: 0138623039, 74008

GLB. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

HOST (ALMORA)
Income & Expenditure Acvount for the Yesr Ending on March 31, 1956,
PARTICULARS ANM AMOUNT AMOUNT AMOUNT

Balance Brought Forward: 51,853, 056,00
Hatunco ol Tel 1o Designated Purds (Broaght A6, 547 39600
Furward):

= 3T (RKME 20,000,060

® CHIR (HCRAICRN: T4.843.00

* MOTECH 1x 18700000

= BIOTECH ) 4200

* BIOTECH <11h: 455, D000

* INICEF: H

= IEG Prajeet: FERLULIE]

= UREP (Habgad Praject RN TR

= R TRCS) Projeet: FEE BO000

* ST (SKN) Prgool: LR

= NORAL Projeet: LY

= ICIMOD Praject: S3GHEH

* TENF Prajeet: 161,278.00

* INDC CANADIAN Project: TH1A561 1K

* [CIMOD BALT Projoet; G21,572.00

* ICEMOD 16MA Projec: [ 6]

* GIS THAINING Programme; 70,0000

* MACARTHER UNESCO Prajert: S48 BEEA0G

* ECC TOURISM Project: 155, BE000 11, 555.0056.00

LRLI

Inzerest From Banks: PE 41100
Dther Ineane:

* Licenee Feo; 041200

* Waler Testing Foe: 1, 50340

* Muranry AS0.00

® Miseellanemes: TiEATH 00 ARS41.00
Designated Grants Tiilksed:

* Resonrch & Development and Other Expenses: 18,745 #3889

¥ Constrection Work: 21,4801, 648400

* MEC Bhillony: S0, 487100

= TERP: ABEE 3500

* ENVIS: 128,41 00

" DETEKR) B4 860300

" NWORA: T2 A8,

* [T (RERE LR L]

Balance Carried Forward: A6, 20F, Tad 68 BEO262 00
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HARISH C. KAPOOR & CO.
CHARTERED ACCULINTANTS

22_Paltan Bazar

(Abowa Fronber Jewellers)
Ichre Dun - 248 001

Tk DE33-45284 1658255 655363
Fane 0N35-623030,624008

G.B, PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
KOST (ALMORA)

Income & Expenditure Aceount for the Year Ending on March 31, 1936

PARTICULARS ANN AMOUNT AMOUNT AMOUNT

Balanies Brought Farward: Is0,ZAZ.00

Deipp. Crninis Ltilised Comed: 48,203,736.6%
= DET (REM): 55, 065,00
B HIR (HORGOSNE T4 Ea5.00
= BIOTECH () ATHLETS 00
* BIQTECH (ilk 1,026 BR5.00
* BIOTECH {111k 5944 10.1x1
* UNICER: A T 00
* IRCHPraject; Bfh0a
* LM (Haigsd Prejocl: 153, ETUH
* CBIR (ROS) Praject: TER, 562 00
* 05T (5KN} Projects pe R ]
* MWORALN Projoct: T1.50K2 A0
* ICIMOD Praject: ITROLE.00
* TSBF Project: AR AL
¢ [NDO CANADIAN Priject 717,176
* [CIMOD BALT Praject: TRE D008
= (IO IBMA Project: 10 1R
= GIS TRAINING Frogramme: 168, AAROD
* MACARTHER UNESOO Project: 525.02T.00
= Be0 TOURIEM Projoct: 00 52,47 053,69
TOTAL INCOME (A} 52,427 344.69

EXPENITURE;

Prsject Expendibare:

* leacarch & Dovelopment and Olher Expornsos; 2 10,570,805
* Constraciion Werk ] L639.0
= NEC SEhifleng 4 A0, 500
* IEEF: a 3,855,395
* EMVIE: ] 12541300
* NST (BKHEx 7 41,058 00
= MWIRA: a3 T E50.00
= DSET (RETE a o
* DETIRKM: 1 55,0500
8 OEH (HCRGOSND: 11 TEE00
* RIOTECH (Tk 12 SRRART
= JRIOTECH (1k 13 T10,154.00
= BEDTECH (11 14 402,215 0o
= UNICEF; 16 9, TGO
] 18 A0
* UNDF {Haignd) Project: 17 104 BT000

HBalenee Carried Forward

e

L6 B4 K 24189
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GG, PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
HEOSI (ALMORA)

Income & Expenditure Account for the Year Ending on March 31, 1996,

(el
(Finrnce Officer)

Sl
(D Ofifiogr:

EBei}
(Direcior Inchargu)

Duted:: August 24, 1886
Plnce - Defirn Dan

PARTICULARS ANN AMOLNT AMOLUNT AMOLUNT
Balance Braught Foreard: 16,743, 244.6%
Profect BExperditure Confinued;
* CEIR (RS Project: 18 81,6720
* DET (SKEN) Project: 1% AZ.006.00
* NOHAD Progect: 20 TLEXZO0
* [CIMOD Project: 21 ETE R
* TERF Praject: 2 109,857 00
* INDO CANADIAN Propect: 23 GHE, 70500
# [DEMOT) BALT Project: 24 17 54500
* HOIM S 13MA Project: 5 190, 4 TE00
* GIS TRAINING Programmae: ke 15308500
* MACARTHER UNESCO Project: x ZAB.5SE 00
* ECO TOURISM Praject: = S0 [CHR CHY 16,495,241.469
Capiial Exp. Trf te CCU: 2S00, KN M)
Capital Expernd e
* HRescarch & Development:
Litrary: 008 1180
K & 1D Equipmentis: 5,162,604 04
(e Equipments: VG2, 700,00
Vehiclo: H55,707.00
Furmiture: GTT.TH1.00 H, TR (AR
* BIOTECH {1} TEHL REO0
* BIOTECH Ik 0T, T30
* BIOTECH {111k 202 53100
= LNIN (Haigad) Project: A5, 40000
* CBIR (ROS) Project: TOHEELH
* DET (SKM} Projeet: ROB,BES.00
* TRIEF Praject: 28047500
= NI CANADLIAN Project: S201E00
* ICIMOD SALT Projoct: B.AGHH
& MACANTHER UNESCO Projoct o0 ATE.00 11,003 84 1.00
TOTAL EXPENIMTLURE (B): 52047,052.60
EXCESE OF INCOME OVER EXPENDITURE [{A)-(Bi: BEE2E2.00

A8 por our separate report of even date.

Far M!S HARISH C. KAPOOR & COn

Chartorad Avenuniunis

(Sl
THARIEH C, KAPODR]
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HARISH C. KAPOOR & CO.
CHARTERED ACCOUNTAMTS

22, Paltan Bagar

(Abave Fromtier [owollers)

Dehra Dhum - 245 001

Tel: M135-634041 A56255,655368

Fax: (35-423050, 624008

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

KOST (ALMORA)
Heceipt & Payment Account for the Year Ending on March 31, 1996,
PARTICULARS ANN AMOUNT AMOUNT AMOUNT

BECEIPTS

Dpening Balanco: ] 11,986071.27

Add; Prev. year ndjustment: Z4T A% 00 12,232403.27
Adel: Graats in Aid:

* Hescarch & Development and Other Expenacs: 18,204,000 00

* Constroction Waork 24, 350,000.00

* MEC Shillang: TuHy

* |ERI: 3455 308,00

* ENVIS: A0, 000,00

* DET (5KBE eE]

= NWIDREA: 1040, 0000

= I}ST (RER: [HITH]

= ST (REMKk 200, (K00 D

* CEIR (HORAGCEN: 74,843.0x)

* BIOTECH (In 1ET, 000

* BEIOTECH (I 432,000,00

* BIGTECH (01 495

* UNICEF: .0

* IEG Project: T5,000.00

* UNDP (Hoigad) Project 4, D00 450

® CSMt (ROS) Praject: 23360000

* DET (3KN) Projoct: (50 W00 48,576 539,00
Trterest from Henk:

* Inmtinute 204 421,00

® Endowmwat Fund: 20107180 495 A9 /0

hker Receipin:

* Security Dapozit 34,B02,00

* Greup Savings Link Ins.: 1.287.00

* Licenen Fuee: 10,41 200

* Water Testing Fee: 1, 504100

* Mursery: 45000

* Mircellaneous: TEATHOD

* CPF Recoverios: 1 24dh O 122 a70.00

TOTAL RECEIPTS Rs....

61,827, TE5.07
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HARISH C. HKAPOOR & CO.
CHARTERED ACCOLUNTANTS

12, Paltan Bazar

{Above Frontior Jowellers)
Diehira Dun - 248 001

Teh D135-651941.658255,.655368
Fax: M335-623009, 624008

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT

KOSI (ALMORA)
Receipt & Payment Account for the Year Ending on March 31, 1996
PARTICULARS ANN AMOUNT AMOUNT AMOUNT

EAYMENTES,
Praject Pavmeerts:

* Beseamh & Development and Other Expenees: 2 10,740, 408.39

= Construction Wark: a £1,501, 63600

= MEC Shilleng: 4 50,4570

= IERF: G 3BA56,390.00

= ENVIS: ] 12541300

* DET(EKR: 7 4103000

= NWORA a T2, 8500

= ST (RERE @ LiTe ]

= DET (REME 14 5506800

* CHIR (HCRAGCSN): 11 T4.84.3.00

* RIOTECH {1): 12 0 HRT.)

* BIOTECH {I1k 13 10, 154060

* BIOTECH () 14 A02,2719.00)

* LINICEF: 15 B3, TED.00

* IECG Project; 16 240,00

* UMDY (Eaigad) Project: 17 104, 870,00

* CSIR (RCS Project: 1B 51,672.00

* 28T {5HN) Project: 18 T2.006 .00 38,197,519.39
Capital Experiliire:

* Library 2,208,113.00
* R & I Equipmonis:

* HEBEARCH & DEVELOPMENT: 5,182, 804.00

* BIOTECH (I 101, 28500

* BIOTECH (11x 307,731.00

= DIOTECH (ITx 252,581.00

= I {RCSE) Project: 63,400,080

* DET(SKN) Project: 039000

* DST{SEMI Praject: B{IR, 66 00 E437,168.00

* (Hflen Equipmenta: 182, THO.00

* Farniture: 677, 781.00

* Vehiclo: SRS 19700 1AZZ,G10.00
Security Prid: S, 907 A0
F.O Fnter Aveount: B0

Balance Carvied Porwsoard:

48,716,137.29
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HARISH C. KAPOOR & CO.

CHARTERED ACDOUNTANTS

2%, Paltan Baxar

[Abaws Frombier [ewellens)
Dewrheran Thuars - 248 001

Tek (135-654541 658255 655368
Fax: 0133-423059,624008

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
HOSI (ALMORA)

Receipt & Payment Account for the Year Ending on March 31, 1956

PARTICULARS ANN AMOTINT AMOUNT AMOUNT
Balance Browght Forward: A4,716,137.399
Cloeing Halmnoe:
* Crsh & Bank Balunce:
Cagh in Hund (10 ACY
Almara: 7.568.00
Srinagar L3849
Sikkim: 11651
Bulla: 642026
Dhirnapur: §.164,19 8166675
Cash nt Bank (10 AMCK
TR Kesi A No, CI-14: 1,218,150:25
SR Almern AT No. 22752 5.700,235.28
SR Almora AN Moo 21884 11,6460,81
211 Tadang A'C Mo, TAQES: 155.414.21
SR Fally AC No. 5020172 44, 830,72
B1 Srinagnr AL Mo, 3615 5,557,728
SBI Dimapur A7 Ne. CELA22: 41542 10,261,012.38
* Alvnneos:
Hioome Buliding Advan: D6 02400
Fuostival Advance 5,400.00
Urnits of [nstiitste:
Srnagar: 10,000
Sikhim: .00
Dimapar: .00
Hirsachal Pradesh: 1,000 (W0 11.040.00
* Fixed Doposits:
With SBI-Emdéwment Puod: 1,551 SEL.00
* Drue-StaffiOthers (10 ACx
[Hracar: [AR] 25,50
G.0.8. Mg (C8IRK E 000
AL, Parthar: 48900
4.8, Rishi 12040,k
. Media: 2 SO0
R.C. Prasad: 24900
K. Napdn & Sons: 20 51700
Portech Compuinrs: 2000 CHF
Air Port Handling Servicos: 6,000.00
Employment Mews: 10,100,080
Balance Carrled Forward: 142,981.50 12,338, 7T05.13 48,716,127.29
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HARISH C. KAPOOR & CO. 22, Paltan Bazar
CHARTERED ACCOUNTAMNTS [Above Fronther fewellers)
Debira Dhar - 248 001

Tel: (H35-65494 1, 638255, 655365

Fax: 0135-623005, 624008

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
KOS (ALMORA)

Receipt & Payment Account for the Year Ending on March 31, 1996

PARTICULARS ANN AMOINT AMOLINT AMOLINT
Balance Brought Forward: 142961540 12.538.708.13 48, T16,137.39
Elron Instruments Pi, Lid: TAGT.K
ECIL, New Delhi: 408, 242 0
ECIL, New Delhi (Bistoch-T 20400
Sigma Aldrich Chembeals: 10, SEH CHD
Coaw, National Symposizm:
G.B.T. University (Bistech-111k 160, DDHLCHD
Civil Constroction Unit: (ME & Fx 61, B0
Biltap Chemieals Lid (Hotech T 16, 34300
Diirector FRI, Dehra Dan (ENVIS 1:2,500.00
RLC. Bundriyal (CEIR-RCS: 10,0040 00
Employment Mews (DET-5KMN ¢ 6.500.00
CPF Account: 123.00
NS A Hyderabad: 11,2040:.00
Shivalik Agro Produsta: E77.00
Kilenznids Con, Controls Pyt Lid: 57.175.00
M.P.CH 16 38200
Group Sav. Link Ins: 425.00 TT2B8255 1311158763
TOTAL PAYMENTS Rs...o. 61,627, 735,07
0k
(5]
{Finarce Officer) As por pur separate report of even date.
(8]
{000, CHTecer) For MiS HARISH C. KAPOOR & CO.
Chartered Aceomntants
{5dE-)

{Direster Incharge)

Dated : August 20, 1598 Ry
Place : Dehra Dan THARIEH . KAPOGOR)
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