Ty

ANNUAL

REPORT
1993 - 94

G.B. Pant Institute of Himalayan Environment and Development
(An Awlonomaus Institute of Ministry of Envirommment & Forests, Goot, of frdia)
Kosi, Almora-263643
INDIA




Tore Miombors of Leglilabars Aasmmbly
Vhaiar Pradosh
Ramimaisd by Government of Indls

Enangy Brures,

Miniisiry of Nural Domvgai

e of Lirban Develeg
Ihﬁmﬂjm af Agricaliural Hesswich
ik Edswtian

Mininry of liwmas Hessurce Doevclig:
meni

Deparimang of Koucatsan,

A hial Beensliry.
Covarsmiesd of Lhiar Pradess

Ehrpcior Generl
Councl af Seiemifie & Indusirial Re-
mmrth

Nrsipainer {aarsn {Foresil
iniskry of Enviperenam & Feresis

MHreqer Ganoral
Indiun Cousil of Farvatry Rassarch
& Fdecsian

Thairmun
Indiun Ceurell of Serul Scance B
search

[Foreciors of

Indlmn Irnmitane of Fanst Mans pmsit
Botanienl Survey of Inda

Wiklils Irecituie of Eredia

Membpr-Secretary
THreciaf

Cawind Halldsh Pet Hireslays
Puravidis Evam Vi Qansihen
Eadl, Almars

Prafl, H.Y. Mabun Kam, FSA
Depenment al Loy
Urnisersisy of [aini
Balte-130 &7

D, Saslil Kemar
Hrmctar o
Cartral Insiute of Madicimal &

Miembor-Secrelary

Diewitor

1188 Pant Instibuls o Himakaysn
Ervicvnmen ard

Kasi, Almors

SCIENCE

ADVISORY EVALUATION
COMMITTEE COMMITTEE
i (ECO-DEVELOP

Chairman

PROGRAMME)
IPraf. UK. Binka, FRA
Lt Chairman
frdian .i-lp-h-wglnl-uh Bxad risia
Bow Delhi 11801 P vt

mbers ny

e n'm:‘ﬂl.* University
T, Naideer Sabual
Group Direewr [IERAG) Members
Hgsce Apptecstian Canlee -
Ahrsdsiad 25 05 L
Tar, OMrn blamu Sharma ICFRE, Dehra Dun
-td"d al Hloiechralagy, Gt of  Nominoes of [Newcice
Tadia Wiadtia Imatitte af Flimalayan {ology .
[ lkass, C.G A femper lara Thin
Lol oo, Nirw Diofini 110 003

Tominee of Direeior

. 30 Houtha

Acdvmar
[hm-—l.-'ﬂrnmlhﬂﬂlnﬂ"-
[} il

Tarpavarun llhwin

CL0. Cefgplen

Leadi Maad, Mo Dwlin 110000

T, Py Farsagui
lurecior

b Dum-248 300, L1

rol. Babssar Fvakssh
Eeidsgiesl Survay ol India

Momines &f Viea-{ hanoedler
0k Para Universily #f Agreubun
&

Techasdigy
Pani Nager, 1P,

Puzis B Koad e, of Arussihal Fradesh
: Hear lrvms ol
Member-Secretary Iwpanimani of Esvirvniment
{Svesrrenen of Bukin L -
Laeeaior Mamines of Becnary
4118 Pani | of Himsp Ty ol Ew
Ensirsrmen: srd Davslaperan Ol o Mimactal Pradeah

Wit r-Sanralary

Homines of Lireciar

&k Pani lnsiliuos of imalayan
Envirersnei and Tevaiopmel
Koal, Almers



ANNUAL REPORT
1993-94

A

G.B. PANT INSTITUTE OF RIMALAYAN ENVIRONMENT AND DEVELOPMENT

{An Autonomous Institute of Ministry of Environment & Forests, Govi, of India)
Kosi, Almora 263 643
INDA




CONTENTS

The year 1993-04 ; An Overview - 3
1. Introduction - 4
2, Milestone Events - 4
3. Research & Development Programmes - 5
4. Institutional Networking & Human Investment - 46
5. Miscellancous Tiems - 50

6. Statement of Accouris - 56



THE YEAR 1993 -94: AN OVERVIEW

The need of this Institation, its
mandate and niche were clearly spelled
out by the Union Ministry of Environ-
ment and Forests at the time of its es-
tablichment in 1988, However, difficult
as it may be, the Institute has an obliga-
tion to explain its progress to the public.
Unlike many of grown up and well es-
tablished Institutes located far away
from the Himalaya and trying to inter-
pret, simplify, generalize, and popularise
hot izsues of Himalayvan environment,
this Institute has placed priovities for
logical understanding of ground realities,
developing and demonstrating ap
propriate technologies for environmen-
tally zound development, together with
influencing the decision making proces-
gez at all levels. It iz more like a "loyal
partoer” to many other Institutions
working for Himalaya and its inhabitants
rather than as & “competitive partner”.
As with any other growing Institution,
often expectations from the Institute are
more than the realities it is faced with.
It is located in relatively non-accessible
arca and, therefore, is known more to
those who live in these aress. Its main
niche is the area where conventional
seience has not only to deliver goods to
the people but has also to gain substan-
tially from local knowledge. The
Institute's horizontal and vertical
development depends on the awvailable
man power and funding: both of these
are sure to build-up in the years o come.

We are moving from descriptions
to prescriptions and demonstrations,
Some of the major achievements during
the year include designing, development
and installation of adaptive mini- micro
hydel in a remote area; development of
method of vegetative propagation of com-
mon Yew - a Himaﬂwan asset under
threat; development of simple technology
for transforming weed biomass to organic
manure; identification and promaotion of
value additions to wild edibles as a source

of off-farm income to the villagers; and
bringing people from different walks of
life together to join hands in restoration
of Badrivan. A technology package for
regeneration of degraded lands in hills
under the mane of Sloping Watershed
Environmental Engineering Technology
{SWEET) is at final stage of testing and
will be available to the uszers by next
vear. Small scale trials for the intro-
duction of Bulgarian rose (Mamlay
watershed, Sikkim and Kosi) and hops
{Kosi} have been initiated and the early
indieations are quite promising.

The milestone events, mentioned
subsequently in this report, are indica-
tive of the fact that the Institute is
gradually becoming apparent. [t has gone
a step ahead in strengthening its nation-
al and international eollaborations by
signing MOUs with RRL, Jammu for
scientific collaboration on some perennial
cash crops and with the University of
Yale, USA for resource management. Our
eollaboration with NORAGRIC and
1CIMOD continues to give encouraging
outputs. Funding of two major projects
by the Department of Biotechnology,
Govt. of lncﬁa is indicative of the increas-
ing scientific capabilities of the Institute.

Our Networking with NGOs and
the educational Institutions is gettin
strengthened day by day. The impru\res
residential facilities in the coming years
iz sure to inerease further interactions
by way of training courses, workshops
and seminars.

During the past five yearz major
part of our core funds had to be spent
on building the infrastructural and
laboratory facilities. However, the im-
proved financial situation by next year
will be a turning peint in facilitating fur-
ther strengthening and spreading re-
search and development activities,

A.N. PURCHIT

Director




L INTRODUCTION

The reporting year 1993-94 is the
fifth financial year of research and
developmental activities being carried
out by the Institute at different loca-
tions in Himalaya, intune with regional
issues, and endeavouring to seek prac-
tical and workable solutions to specific
problems. Pregently the activities are
centred arcund six desipnated Core
Programmes. A total of seven program-
mes were successfully concluded during
the year; summaries of each of these
projects appear at appropriate places
in the text. Detailed reports would also
be published in due course and made
available to the users. The progress
made during the vear 1993-84 on on-
going and newly initiated projects, and
a brief account of academic and other
activities is placed in this report. Sug-
gestions for improvement and indica-
tion of our shortcomings by anybody
interested in the well being of the
Himalaya would be gratefully received.

2. MILESTONE EVENTS

* The foundation stone for the building
complex of Himachal Pradesh Unit of
the Institute was.laid by Shri Kamal
Nath, Honourable Union Minister of
Environment & Forests on June 12,
1993 at Mchal Village of Kullu district

* The Institute celobrated its third
Annnal Day on September 14, 1993 at
Garhwal Unit, Srinagar, Garhwal. The
highlight of this event was the 111 G.B.
Pant Memerial Lecture delivered by
Shri V. Rajagopalan, Viee-Prezident,
the World Bank and Chairman, Con-
gultative Group of International

Agricultural Research (CGIAR). In his
lecture, Shri V. Rajagopalan dwelt on
a number of issues and problems of
Himalava focusing on the need for par-
ticipatory development. He also
stressed upon identifying priority is-
sues and dealing with them through
effective partnership among planners,
researchers, and the people.

Theree publications of the Institute
namely Agricultural Economy of
Garhwal Himalaya, ENVIS Bulletin
and Himalayan Biodiversity: Conser-
vation Strategies were released on the
Anmual Day.

Shri Rajagopalan donated & sum
of Rs, 5,000/~ towards endowment fund
of the Institute.

* Badrivan restoration programme in
Badrinath through participation of
local inhabitants, forest department,
pilgrims, saints, army personnels,
NGOs, and members of Badrish Panda
Panchayat was inaugurated on Sep-
tember 16, 1994 by Shri R. Rajamani,
Chairman, Governing Body of the In-
stitute and Secretary, Ministry of En-
vironment & Forests, Government of
India.

= A regional training Seminar on Con-
servation and Management of Biologi-
cal Resources in the Himalaya
sponsored by United Nations Educa-
tional, Scientific and Cultural Or-
ganisation was organised by the
Institute from Sept. 21-30, 1993 at
Srinagar, Garhwal, Fifty participants
including representatives from Af-
ghanistan, Iran, Iraq, Bangladesh,
Myanmar, Nepal, Sri Lanka par-
ticipated in the workshop.



# Pirst project monitoring workshop
under Integrated Ecodevelopment
Programme of the Institute followed
by third meeting of Project Evaluation
commmittee was held on June 22 and
23, 1993 at Tadong (Gangtok.

# A workshop on "The Role of NGOs
in Environmentally Sound Develop-
ment of Himalavan Region" was or-
ganised by the Institute at Srinagar,
Garhwal on September 20, 1993, Twen-
ty four NGOs from Central Himalaya
attended the workshop presided over
by Shri Sunder Lal Bahuguna.

* The first meeting of high powered
Coordination Commities of Uttranchal
Research and Development was held
in the Institute on November 8, 1993.
Over 40 participants including the
Becretary Uttranchal Development
Department attended the meeting to
diseuss and decide the priorities.

* The Institute participated in an ex-
hibation organised by ICIMOD at Kath-
mandu, Nepal from November 20 to
December 6, 1993, The theme of the
exhibition was "Mountain Enwviren-
ment and Development-Constraing and
Oppertunities”.

* First Project Presentation cum
Evaluation Woarkshop on Biodiversity/
Biotechnology theme was organised by
the Institute at Kosi, Almora on
December 23-30, 1993, Fifleen prospec-
tive PlIs of Indian Himalayan region
presented their proposals during the
workshop.

#* The Institute under its mandate of
developing and demonstrating people
oriented developmental project
designed a mini-microhydel. The model

developed involves simplified design
and safeguards ensuring its main-
tenance by the local people. It was
installed in January, 1994 in Pranmati
Watershed, the area which does not
have electricity at present. A multi-
purpose cooperative with energy as a
major concernn has been initiated in
the watershed to manage the resources
at village level.

* A regional meeting of NGOz from
North-East was organised on February
17-18, 1994 at Guwahati to identify
initiatives for sustainable development
in the grea. The meecting was in-
augurated by His Excellency Shri Lok
Nath Misra, Governor of Assam; Shni
R. Rajamani, Secretary, Ministry of
Environment & Forests, Govt. of India
delivered the keynote address.

* The Institute signed & Memorandum
of Understanding with Yale University
School of Forestry and Environmental
Studies, New Haven, U.S.A. for re-
search and information exchange con-
cerning rural resource management
and rural development programme.
Similarly, a MOU was also signed with
the Regional Rezearch Laboratory,
Jammu for eollaborative research with
particular reference to medicinal
plants, and introduetion of high value
crops, eg., hops and saffron, ete.

3. RESEARCH AND DEVELOPMENT
PROGRAMMIES

All research and developmental ac-
tivities of the Institute are essentially
multi-digciplinary in nature, and based
on a conscious effort to interlink
natural and social sciences to promote
sustainable development of the Indian




Himalaya, prezerving the fragile
ecosystems, indigenous knowledge and
customs, and in complete harmony
with the perceptions of the local in-
habitants. As in previous years, the
present efforts revolve around core
programmes now six in number, viz.,
Land and Water Resource Manage-
ment, Sustainable Development of
Rural Ecosystems, Conservation of
Biological Diversity, Ecological
Economies and Environmental Impact
Analysiz, Environmental Physiology
and Biotechnelogy, and Institutional
Networking and Human Investment,
the last two programmes having come
into formal operation from this report-
ing vear. The project sites are selected
carefully, keeping in mind the
heterpgeneous heritage of the
Himalaya along with its specific needs,
The thrust of research and develop-
ment efforts is to provide solutions to
location specific problemsz through
time-bound projects; the research is
pazentially need based and all field
activities are well supported by
laboratory based "basic” elforts, when-
ever required. Rigorous data collection
and demonstration of seience and tech-
nelogy inputs, including packages
developed by the Institute, are under-
lying elements of all project activities.
A number of projects { 7 ) were com-
pleted this year, majority are now in
the second or third year of cperation
and a few prajects were initiated during
the reporting year. Highlights of the
progress made during the year 1993-84,
alongwith a conceptual background,
specific objectives and major achieve-
ments are summarized for individual
projects.

4.1 LAND AND WATER RESOURCE
MANAGEMENT

3.1.1 Integrated Watershed Manage-
ment : A Case Study in Sikkim
Himaloya

Background

The first phase of the project has
been completed this year which
covered: (i) climate and geomorphology,
{ii) structural and functional analysis
of different land-uses viz. forests,
agriculture, agroforestry ete., (iii) land-
man relationship, (iv) understanding
of linkages between different com-
ponents  (livestock, cropland,
agroforestry, forests, farm-family,
market ete.) of upland farming system,
(%) socic-economic and ethnoe- cultural
pattern and (vi) identification of gap
areas for action in view of model
development at farm level for
demonstration. The summary of the
results obtained in the first phase are
as followa:

1. Area under different land-use/land
cover categories of the Mamlay water-
shed was estimated using IRS-TAIB,
LIBS-II, band 2.3 and 4 geocoded false
eolor composite (FCCs) for November
1992 and 1888. About 2.12% area
{zsame for both the years) was under
built-up land, 24% and 16% under
agricultural usage, 67% and 76% under
forest, and 8% and 5% under waste
land categories in 1992 and 1988,
respectively., Change in land-uzefland
cover area using multidate inzagery
showed an increase in rainfed area
(B.06%), and crange orchard (0.13%).

2. A decreass in dense mixed forest
{by 5.94%), open mixed forest (by
5.25% and sal forest (by 0,13%), while




an increase in degraded forest (by
0.70%), scrub land (by 1.76%), forest
blanks (by 0.07%), rock out crops (by
0.40%) and landslides (hy 0.20%) was
recorded between 1988 and 1992 This
shows the pressure on forests by the
surrounding inhabitants.

3. The land-use management options
for the watershed were evaluated using
ranking technique, Six factors were
used in this comparison, viz., crop
preferences, productivity, gross mar-
gins, respurce reguirements, zoil
guality and risk. Maize/singer/pulses
showed high ranking followed by large
cardamom, maize/potate and
maize/pulses. Paddy cultivation was
found to be non profitable.

4, A total of 122 woody species were
considered for phenological study, out
of which 110 were trees and 12 shrubs,
The species fell inlo 3 categories, ie.,
evergreens (54 speeies), semi-
evergreens (5 species) and deciduous
(63 species). Peak leaffall period for
most of the deciduous species was Oe-
tober to December while peak flushing
was recorded between February to
April. Maximum fowering coineided
with leal flushing. For most species
the fruit matwration and dispersal i=
over by November; for decidupus
species in fruit maturation takes place
a little earlier than for evergreens.
This phenolagical information can be
utilized in tree harvesting, use of by-
proeducts ete, and may be made use of
in forest management.

The second phase to be initiated
from the forthcoming year envizages
to map natural resources of the Mam-
lay watershed and all the watersheds
of Sikkim using satellite digital data

and geographical information system.
At the Mamlay watershed a model for
agroforestry will be developed and tech-
nology packages such as weed com-
posting, use of symbiotic No-fixers and
root associated diazoatrophs for crop
improvement, introduction of cash
crops are planned. Some of the results
already recorded in the second phase
indicate that:

1. Out of 141 wild edible species in
the Sikkim Himalaya, 77 were trees,
22 herbs, 25 shrubs, 14 elimbers and
2 epiphytes, These are being evaluated
for their nutritional value, marketing
and regeneration potentizl. A general
screening revealed 38 species to have
medicinal value. Environmental conse-
quences with regard to their extraction
from nature have been enumerated.

2. Pulses are among the most potential
creps for rainfed agriculture in the
Himalaya. In Sikkim, pulses account
for 11% of the total cropped area, and
show high diversity. Pulses contain
high protein (up to 40% in bhatmas),
and the input is 3 to 10 times Jess in
pulses as compared to maize and
ginger, respectively, in terms of human
labour; 40-130 times less than potate
and ginger in terms of seed input per
hectare, MNitrogen, phosphoruz and
protein content of 9 pulse varieties of
the watershed have been estimated.

3. Weed composting technigque has been
evolved to inerease/ maintain fertility
levels of the soil in the upland farming
system in the watershed. Crop Feld
weeds and' Expatorium adenophorum
have been efficiently composted in 6
weeks. Traditional cow-dung compost-
ing requires 8-10 months and is not
sufficient. Farmers without livestock




ean also make compost using this tech-
nology. Traditional winter-weed burn-
ing practice in upland farms is
detrimental; 80% of ash-nutrents are
lost during the first few rains. In con-
trast, weed composting is efficient with
less than 10% nutrient loss, As with
cow-dung compost, it also increases sol
porosity, reduces surface run-
alfferpzion and enhances infiltration.
Increase in soil organic matter in
upland farms alse helps in conservation
of moisture and nutrients.

Based on the research findings
as well as farmers’ priorities, an
agroforestry model has been devised
for two different villages {one each in
the sub-tropical and temperate zones)
of the watershed. The main focus of
the model, is to: (i) check soil erosion
from farm fields, (ii) maintain seil fer-
tility, (iii) increase crop productivity to
an optimum level, (iv) strengthen cash
crop, fodder and fruit component in
the farms, and (vi} harvest rain water
for the lean period.

5.1.2 Soil and Water Conservation,
Landuse and Planning and Integrated
Watershed Management : A Case Study
in Garhwal Himalaya.

Background

Erosion is the greatest destroyer
of land resource in the Himalayan
region. Estimation of soil loss is, there-
fore, a valuable design, extension and
planning tool. Its most immediate ad-
vantage is that a well-defined conser-
vation ohjective can be formulated,
namely, to reduce soil losses to accept-
able levels. The satellite remote sens-
ing and geographic information system
(GIS) can play a very important role

for the purpese of evolving an in-
tegrated approach for the management
of land and water resource at a larger
scale in the Himalaya. Resource map-
ping through these technigues will help
identify the areas suitable for agricul-
ture, horticulture, forest development,
fisheries, surface and ground water
development, soil and waler conserva-
tion, food and fodder development and
mining, ete. Watershed management
requires all above information as well
as study of various secio-economie fac-
tors operating in the watershed. On
the lines similar Lo the study under-
taken in Mamlay watershed in Sikkim,
waork was initiated in Dugar Gad catch-
ment in Garhwal with following objec-
tives :

Objectives

1, Sgrio-eronomic and environmental
studies on representative watersheds
in the Himalaya.

2 [dentification of factors leading to
land abandonment, and to assess fu-
ture landuse trends and alternative
land management systems.

3. Integrated resource management
and development using digital data
technigues : to demonstrate the use of
satellite remote gensing and GIS (1) n
assessing the potential of land and
water resouree in the region, and (ii)
to identify the areas under degraded/
waste lands and to find out the
suitability and envirenmental sound-
ness of the present landuse practices.

4. Monitoring soil loss and water yield
under representative landuse practices
feurrently operating in the region, on
a long term basis.




5, Monitoring soil fertility levels, sail
and nutrient loss and water uses in
traditional as well as in proposed model
farm systems and development of a
fertility management strategy to main-
tain and improve land productivity.

6, Application of computer technology
for simplifying terrace grading design.

7. Performance evaluation of vegetative
measures for conservation of land and
waler rezource,

Resulis and Achievemenis

1. Hydrological data monitoring {main-
ly run-off and silt lpad) in two =small
watersheds (Dugar Gad 306 ha, Debh-
Srikot 286 ha) was done using stage
level recorder with flume arrangement.

2, Analysis of year round data for
Dugar Gad watershed indicated a run-
off coeflicient of 018, infiltration coef
ficient of 0.82 and silt load of 1.05 t/ha.

3. Watershed rvetention is very high
which may be attributed to the treat-
ment measures taken earlier e.g, bench
terracing, check dams, gully plugging,
contour trenching, contour plantation
of treeshedge and utilization of water
for raising paddy in the catchment.

4, & multislot diviser has been installed
to evaluate the agroforestry system,
imitially at Banswara, in terms of its
effect in reducing the so1l erosion and
run-off over the vears and with various
crop combinations.

5. A computer software Lotus for land
grading designs has been cuslomised
to work out Lthe appropeiate land grad-

ing designs including reshaping of old
terraces; these can be quickly computed
as per the loeation specific needs, en-
suring economy of the earthwork in
excavation and Alling.

6. Covering an area of 306 ha, Dugar
(Gad eatehment (Fig, 1) has four villages
with a population of 858 persons resid-
ing in 186 families. People own a total
of 115 ha land, distributed in 10,707
terraces, a total of 1,926 animal units
per ha cultivated land and a total of
1,008 fodderdirewood trees, 539 fruit
trees and 5,807 wild trees, representing
a mixture of both temperate and sub-
tropical species.
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Fig. 1 : Map of Dogar Gad Catchment

7. Differences in livestock composition
were found aeross the villages despite
similar livestock size, emphasizing that
this is an outcome of resource
availability, bullock labour required
and economic returns envisaged.

8. Based on 179 households sampled,
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it was found that land abandenment
has reached an alarming level to almast
60%, land : man ratio has gone up by
2.5 times, both due to increase in
population and land abandonment; de-
pendence on market for imported
foodgrain has thus increased many-
fold.

8. Slrong positive correlation between
land holding and abandened land in-
dicates that households having large
holdings appear to be able to aflord to
abandon a greater fraction of their
land. In All, a lower degree of land
abandonment and strong positive cor-
relations between cultivated land and
food grain wield, ground fodder col-
lected and money paid to agrieultural
labourers and between household size
and livestock size emphasize thal de-
pendence upon agriculture is still
greater in this village.

1h, A significant difference in land
abandonment between households
having an income sgurce {47.9%) and
those without a sepular income source
(41.5%) support our contention that
the forces of perceived economie
development promote the process of
land abandonment. Aad, if this trend
continues possibility of offering such
land for alternative land management
is high.

11. A net inerease of 37.5% in irrigated
area over the past few yvears indicates
the need of water and warrants atien-
tion to use this resource fully,

F.1.3 Development of Agroforestry
Madel in Garhiwal Himalava

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

The major achievements in the report-
ing year are as follows:

1. The survival percentage after 30
months of plantation in the
agroforesiry site remained same as it
was alter six months. Whereas, the
average survival percentage declined
from T8% to 76% in the restoration
site. Minimum survival was recorded
for Aesculus indica (18%) and Boeh-
meria rugulosa (36%).

2. The growth of main axis and
diameter at collar height, 30 months
after plantation in both the sites were
maximum for Alnus nepalensis, Fieus
glomerata, Albizzia stipulata, and Dal-
bergie sissoo.

3. 1t has been observed that cardamom
can be cultivated sucressfully, as a
cash ¢rop under the shade of multi-
purpose trees in rain-fed terraces of
Garhwal between 1000-1600 m amsl:
cardamom started bearing fruit after
two years of plantation and yielded
about 250 gm/mZfyr. on dry weight
basis.

4. So0il under the agroforestry site was
found te be rich in nutrients than that
of restoration site. In general, soil
nutrient status at dilferent depths on
both the siles showed inereasing trend.

5. Alow-input technigue, based on mul-
ching, was designed on the restoration
site to improve the growth and survival
percentage of newly planted seedlings.
Six months after plantation, maximum
survival and growth was recorded for
all species under treatments where
partially decomposed muleh was ap-
plied.
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6. All species planted at the
agroforestry site exhibited significantly
higher photochemical efficiency and
leaf area as compared to those growing
in the restoration site.

3.1.4 Biological Mechanisms in the
Maintenance of Soil Fertility under
Various Land Use Practices in
Kumaun Himalaya.

(Summary of completed project; please
see last annual report for details)

The project has attempted to
answer three specific questions: what
are the key factors and processes
regulating soil fertility and their
manifestations in terms of crop yields?
To what extent has soil fertility
declined and what are the reasonms
thereof? What ave the possible options
for maintainingimproving soil fertility
levels, apecifically the avenues for im-
proved utilization of locally available
resources? Among a multitude of fae-
tors and processes regulating soil fer-
tility, the ones found, most crucial to
Kumaon hills include: (i) a shift in
emphasis from coarse grains to fine
grains (wheat and paddy); (i) expan-
sion of canal based irrigation under
the control of Government; (iii) redue-
tion in forest area and forest based
respurces accessible to farmers and (iv)
soil fertility problems are more serious
in the mid hill region than in high
elevation remote areas, Wheat and
paddy, in terms of crop yields,
regsponded more to low levels of soil
moisture and nutrients when compared
with millets, pseudomillets and other
coarse food crops. Soil organic carbon
and nitrogen pools were found to be
much less variable than the inorganic
pools. In many instances, significant

relationships between organic carbon
and nitrogen levels in the soil during
the crop growth were not found in-
dicating the need of amendments which
gynchronize release of nutrients from
the organic residues/soil organic matter
with the crop demand.

This project was sponsored by the
Dept. of Science and Technology, Govt.
of Indiz.

3.1.5 [rrigation Systems Management,
Hydrology and Rural Water Supply
and Sonitation.

Background

Water, being the basic input for any
developmental activity, has a great im-
pact on the sgriculture of an area.
Irrigation changes low-priced grazing-
land inie expensive cropland. New
crops can be grown, and much of the
rigk taken out of growing established
rrops, even in humid mountainous
region, In most cases, irrigation
schedules are not designed to match
the physiclogice! demands of the crops,
This is mainly because of inadeguate
attention paid to the characterization
of soil, water, plant environment and
farmer interactions. On-farm manage-
ment of precious irrigation water for
its optimal utilization and also develop-
ment of cost-effective techniques for
organising irrigation water need very
special attention in the Himalayan
region. Drinking water is becoming a
searce commodity in the mountains.
Needless to emphasize that safe drink-
ing water- supplies and environmental
sanitation are vital for protecting the
environment, improving health and al-
leviating poverty.
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(Mjectives

1. Field evaluation of existing irrigation
systems and possible enhancement in
their efficiency.

2, Development of demonstration
models for water harvesting, storape
and irrigation scheduling, including
consumptive use estimation for the
proposed as well as traditionally grown
Crops.

3. Studies on drinking water supply
and sanitation including hydrological
aspects of springs.

4. Investigations on hydrology and
water balance in selected watersheds
under various landuse, and employing
vegetative manipulations.

Resulis and Achieverments

1. Irrigation status in Pauri-Garhwal
was studied; out of the five available
types in the region, kuhl/canal system
covered the maximum area, i.e. about
67 per cent of the culturable command
area (CCA)L

2. Evaluation studies of some of the
important canal systems indicated that
the area under irrigation has marginal-
ly increased. This increase may be at-
tributed to the levelling of land/terraces
and use of culturable wasteland for
crop eultivation,

3. Studies showed heavy seepage losses
in unlined kuh! and in damaged sec-
tions of the lined kuhls. Kuhls were
seen to be facing landslide and sub-
sidence problems. The existing diver-
sion structures were poor and purely

temporary. No regular operational
schedule was followed.

4. Appropriate lining and more free
board alongwith suitable drop strue-
tures, at critical points need to be
provided. Additional escape structures
are required at middle and tail ends
of the canals to enable safe releasing
of excessive flow of water during heavy
rainfall. Crop water requirement and
the irrigation schedule need to be
worked out for the crops grown in the
command area. And, accordingly a
regular operational schedule need to
be followed,

5. A community tap system has been
developed with the provision of an aute-
matic on/off valve on the stand post.
The device is envisaged to check
witstage of precious drinking water and
alse hazards due to pounding water
around the stand post.

3.2 SUSTAINABLE DEVELOPMENT
OF RURAL ECOSYSTEMS

d.2.1 Designing Eeologically Sound
Natural Resource Management
Strategies for Sustainaeble Rural
Development in Kaphot Block (District
Almora) in Central Himalaya.

{Summary of completed project; please
see last annual report for details)

Over-emphaszis on economic
growth has been a major drawback in
administered development planning.
Economic growth, apart from being in-
equitable in the past, has not resolved
many social issues. The prejudice
against and the inferior status of
women in society, religious persecution
in both subtle and overt ways figure
among serious social izsues, Many is-
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sues are of more recent origin, espe-
cially the perceived degradation of the
environment, both as a result of im-
provident cutting down of forests and
seme of the development paolicies. So-
cial, political and professional institu-
tions are getting ercded, The present
lifestyle of some sections of people is
unsustainable, Thus the social tensions
that are now beginning to appear, can-
not be contained unlezz we move
towards a more egalitarian society.
Scope of this project wasz limited to
high altitude villages in Kapkot block
of Almora District where basic
amenities such as motorable transport
and electrification have not yet
reached. Temperate bamboos (locally
called as Ringal) constitute the basis
of non-farm sector economic activities.
Sustainable resource management
strategies with focus on bamboos were
designed and tested. Project activities
included enrichment plantation of
temperate bamboos mixed with
suitable tree species, cultivation of
medicinal plants, improvement in local
gkill of bamboo cottage industries/
handicrafts, promoting cooperation
among villagers and enhancement of
local knowledge pertaining to natural
resource management with ap-
propriate science and technology in-
puts,

4.2.2, Jhum and Sustainable Develop-
ment of @ Village Cluster in Nagaland.

Background

This project was taken up in col-
laboration with the Nagaland Gandhi
Ashram, Chuchuyimlang in 1989-90
with the following ohiectives:

1. To find out ways and means of
hastening the process of soil fertility
recovery in jhum cultivation.

2. To explore the possibilities of intro-
ducing new crops and to identify fast
growing native tree species valued by
the tribals and to standardize their
eultural technigues,

3. To develop and demonstrate low cost
water harvesting technology, ensuring
availability of water during the lean
Eeason.

4. To create awareness on the conse-
quences of forest degradation, exploita-
tion and conservation measures
through involvement of local people in
the project activities.

The first phase of the project is
near completion. The results are sum-
marized below., However, it needs to
be continued in the second phase as
a demonstration.

Resulis and Achievements

1. Over 5000 saplings of Alnus were
distributed to the villagers, to be
planted in jhum plots and fallows.

2. Although no new water harvesting
tank was constructed, a locally
modilied version of the low-cost tank
constructed by our field assistant was
put to use for the nursery. The tank
has a capacity of approximately 200 1;
constructed out of bamboo rings and
palythene/plastic sheets, thiz tank is
ideal for households for storage of
water, especially for irdgation in home
gardens.
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4. Monitoring of ongeing experiments
in the agro-forestry model developed
gn the Nagaland Gandhi Ashram's
agricultural farm continued, (A) SBimul-
taneous monitoring of the growth per-
formance of two varieties of Alnus,
Nagaland and Sikkim varieties, did
not show any difference. Both varieties
ghowed similar growth characteristics
in terms of biomasz accumulation, leaf
and branch recruitment and averapge
number of leaves. (B} Monitoring of
hydrological parameters and soil losses
indicated an interesting trend. (C) The
ellect of Alnus introduction on produc-
tivity of paddy indicated that grain
yield on a unit area basis as well as
grain yield per plant increased in plots
having Alnus. Plant biomass (minus
grains) also increased but the grain
number per plant was much lower in
plots with Alnus. (D) A survey of plants
with potential economic use indicated
two such species to which the local
people are familiar. Hogsonia sp., used
by the locals, has potential as a source
of edible fat. Passion fruit grows
profusely in the area and the ripe fruits
yield a delicious drink. This drink, as
well as fresh fruit, has potential for
marketing outside the region. The
leaves of the plant are believed to have
medicinal value.

4. A survey carried out in and around
Chuchuyimlang revealed twelve
varieties (land races) of paddy.
Another six were collected from a
neighbouring village, The preliminary
survey suggested a rich traditional
knowledge about the different land
races, their suitability for cultivation
in different/particular seil and topog-
raphy and their growth characteristics.
Some vareties are highly priced, but
rare; while others are grown widely

because they are the ‘poor man’s rice',
Productivity of these varielies varies
from 2 tong/ha. to 7 tons/ha. Consider-
ing that the paddy is grown in jhum
fields, with minimum of inputsin Lerms
of fertilizers, a high crop-weed com-
petition and reduced available man-
power, the productivity is considerable.

3.2.3 An Empirical Study of Develop-
ment of Tribal Communities from Eco-
rultural Perspectives: A Study in the
Central Himalayan Region of India.

Background

Tribals constitute a very sig-
nificant part of our heritage and the
backward classes have been the focus
of attention, particularly since inde-
pendence. Though a number of develop-
ment models have been supgested, a
viable one interlinking ecoclogy,
gconomy and culture, and conducive
to them iz yet to evolve,

This project aims to evolve a
model for development which is accept-
ahle, through a study of two tribal
communities, the Bhotia and the Jaun-
gari in UP Hills. The study has so far
been confined to & willages,
predominantly inhabited by the Bhotia
tribe, in Kapkot block of Almaora Dis-
trict in Central Himalaya. Bio-physical
and eco-cultural diversities were ac-
corded prior consideration while select-
ing the sample villages. The
investigation iz expected to identify
markers of sustainability and con-
straints of peoples’ participation in the
development process.

Objectives

1, To study the intepgrated nature of
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tribal culture and its influences on
resource use and management.

2. To understand the comespt of
development from tribals perception.

3. To study the interlinkages between
ecology, economy and culture and their
influence on development.

4, To identify markers responsible for
sustainable development and nature of
variation of these markers in different
tribal communities.

5. To quantify the degree of difusion
of development interventions and their
impact on social strueture and com-
munity culture.

Results and Achievements

i. The Bhotia tribe could he divided
into two distinet seets (Joharia and
Harkotia) based on their way of life
iTable 1) which influences resource use
and consequently development efforts.
Both the seects inhabit separate wil-
lages, mostly multi-ethnic in composi-
tion, with considerable
interdependence of one community on
the other. Development stress has, so
far, been mostly on infrastructural
growth and agriculture, Lhough
agriculture is not practiced by the
Joharia sect. Further, the introduced
interventions, like HYV of crops, were
found to be of little use to the other
sect, sinee they were unsuitable for the
egology and could not withstand
drought, hailstorm and snowfall. The
seeds are sold at high cost and are
incompatible to their cultural habits.
Development apathy is well reflected
in the procesz of distributior of HYV

seeds as only 6 Apricultural Centres
manned by 3 persons cater to 212
villages of the block.

2, In keeping with the eco-cultural con-
ditioning, 48.4% of the sampled Joharia
familicz have made use of Government
loans in contrast to 8.3 % of Harkotia
families. Around 27.7 % of the married
couple among Joharias adopted family
planning against 7.4 % among
Harkotiaz. Higher percentage of
literaey (47.2) and service class (21.3)
among Joharias appear to give them
more socio-economic security than the
Harkotias, with lower literacy (26.6)
and service class (10.1).

3. The study suggests a dilferent ap-
proach to development for the Bhotia
tribe than other ethnic groups of the
hills, and even different approaches for
its two different sects, with existing
eultural variations within the same
eco-gystem. For Joharia Bhotias, the
interventions should focus on trade and
cottage industry, and for the Harkotia
Bhotias on agriculture and cottage in-
dustry.

Tahle 1: Distinctions Between Joharia
& Harkotia Bhotias
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1

Harkeliz Bhotia

luﬁh:.;s m}d plil'.‘d‘dh:i}.
neither eullsvie sar ploegh
ared land by i.\'rnu:h-‘:l'&.

Dhs ok diamaaticate ballocks
snd halTaloas.
Rear sheep and gomts for

comrmgrcial e al woal and
woal products

Creoopya higher posiizm i
MJ‘E;H”%:?_P‘W e

Woenen hive a highor sistus
i Baciely and a easy Ll
Flucationally advanoed sl
eunemsally forward,

Have aken sdvanmge of the
camstilukisal privideges.

Agrmalism who cuhivaie
and plough thuir land by
them = selvig,

Demesticate bullocks and
Bullaloes.
Roar sheep and goat far
domestic use ofgumi
prashicts
U:.:.:n:lw 4 Jawer pasttion m
soxi-al higrsrchy.

Wanngn have o lower slalus
&l & hard 1ife,

Bath sducatonadly anid
coaramicaly hack wanl
Have Tailud lio lake advaniage
of 1k consivationzl
privileges.




16

3.24 Resource Management Strategies
itn Himachal Praedesh and Uttar
Pradesh Hills.

Bogkgraud

It has been argued that many
unsustainable practices, in the hills,
eould be avoided if resource manage-
ment strategies and development
programmes are based on watershed
as a planning unit. Integrated water-
shed management approach has been
tried in a few segments of Himalaya
in the recent past (please see 3.1.1 and
3.1.2). Thesze efforts have undoubtedly
played a ecatalytic role in promoting
environmental orientation o conven-
tional sector centred economic develop-
ment approaches. However, the
outcome also indicates need [or further
réfinements in design as well as in
execution. This praject is a collabora-
tive venture between the Institute and
Morwegian Centre for International
Agricultural Development under a
bilateral cooperation programme be-
tween the Governments of India and
Norway, supported through Norwegian
Ageney for Development Cooperation.

Ohjectives

1. Te quantify scil loss, run-off and
productivity in the selected water-
sheds,

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

3. To work out tree-crop-animal inter-
actions in different agroforestry sys-

tems, need of the people and ecological
and ecomomic potential.

4. To evaluate the concept of cover
approach in the agroforestry system
for land management and its effect on
the reduoction of seil erpsion and run-
aff.

5. Taidentify land management options
eapable of raising the overall produc-
tivity of the land and economic condi-
tion of the farmers.

6. To evaluate the impact of small
dams on production systems.

7. To develop and demonstrate models
of agroforestry systems through
farmer’s participation.

8. To explove the possibilities for
development policy reorientation for
ecologically sound development of rural
areas in the hills.

Results and Ackfevements

1. Micro-level analysis of the problems
and prospects of managing natural
resources for socio-economic develop-
ment of the people was undertaken in
two watersheds viz., Pranmati in Uttar
Pradesh and Chandkinal in Himachal
Pradesh. Conventional schedule based
survey and informal discussions with
a range of people formed the basis of
pricritization of the problems and
feasibility of implementing available
options.,

2. Crop and animal husbandry are the
primary cccupation of the majority of
rural population. However, a change
from traditional subsistence farming
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to economic, growth targeted farming
is advancing. Therefore, interventions
are needed not only for raising the
crop yvields but alse for influencing
market forces so that farmers could
adegualely realise the monsetary
benefits. Local village level cooperative
institutions need to be strengthened.

4. Soil and water parameters including
svil loss, hydrelogical processes and
nutrient pools are being analysed
under different land use practices in
the selected waterzheds.

4, Water is the most abundant but also
the most neglected resource in the area.
Appropriate acience, technology and in-
gtitutional inputs were planned for
management of water resource and
hydropower, integrated with secil and
water conservation, farming, forestry
and horticulture sectors.

&. With people's participation, innova-
tive microhydel technology was
developed and tested in a remote vil-
lage, Pai in Pranmati watershed, an
area devoid of electrification and
motorable transport. The technology
was simplified so that farmers lacking
any technieal education can operate
and maintain the plant after some
training.

6. Through education, training and in-
stitution building, productive end uses
of hydroelectricity and other sources
of hydropower are being promoted (Fig,
23, Use of electricity in the mountain
villages has been confined to lighting
purpose. There is enormous scope of
value addition to locally available/
produced resources using hydropower,
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Fig. 2 : Sample survey in Pranmati watershed.

7. Data on ecological and econormic
efficiency of different land/resource use
practices in the selected area are being
collected, and effective framework for
soilfland classification and mapping at
large scale in the Himalaya are being
evolved,

8. Geographic information system
capability is being developed for
analysing resource dynamics and
resource modelling objectives; scope of
cable ways in the remote areas lacking
motorable roads is being explored. To
start with, demonstration of the tech-
nological potential has been planned
for movement of goods al one location.

325 Restoration of Degraded Land
and Sustainable Rural Development
al Katarmal, Kumaon Himalayea,

(Summary of completed project; please
see Annual Report for 1991-92 for
details)

Restoration of degraded natural
resources has emerged as an issue
which requires feasible management
aplions to ensure improvement in the
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quality of physical, biclogical and
humsan environment in an integrated
manner. To establish a balance be-
tween harvesting of natural resources
and fulfilment of basic needs of the
inhabitants, in a manner conducive to
the environment, is the long term aim,
in addition to short term goal of bring-
ing the land back into use. Technology
demonstration and its transfer at the
field level is important to ensure long
term benefits to the inhabitants of this
region.

Keeping the above in view, this
project was undertaken to develop and
to demonstrate an ceclogically stable
and economically wviable restoration
model at Katarmal, Kumaon
Himalaya, Appropriate utilisation of
indigenous resources and simple tech-
nologies 1o amend soil and water har-
vesting have been used to improve soil
fertility. Due consideration was given
ta establish practical linkages between
resource availability, basic needs and
utilis.tion of resources.

Since the restoration of degraded
land is a long term process and requires
atleast 20 years, the report containing
details of methodology applied, ap-
proach and results on the basis of
studies made during last 5 years will
soon be published, General recommen-
dation for restoration work in a
degraded land are as follows:

Degraded area should be protected
against grazing, other biotic interferen-
ees, fire and land slides. Development
of vegetational cover ghould be done
by plantation of indigenocus plant
species on ecological principles and on
the concept of community organization
and utility value, as recognised by the

local inhabitants. Inputs in the form
of FYM and water are essential to
improve fertility status of the soil.
Some elementary engineering works to
protect the land against erosion and
soil amendments are required during
early stapges of restoration. Careful and
long term scientific studies to monitor
changes in soil, water, vegelation,
microbial communities, meteorological
and socig- economic aspeclts are ro-
guired to reach any conclusion.

3.2.6 Rehabilitation of Degraded Land
in Mountain Ecosystems: Indian
Central Himalaya

Bachground

As a direct consequence of the
guccess of the rehabilitation experi-
ment in Katarmal, there was a demand
that thiz success story should be
repeated in the communily land. In
this econnection even ICIMOD got in-
terested in its replication and approved
funding under a coordinated project on
rehabilitation of degraded land in Hin-
dukush Himalaya including China,
MNepal and Pakistan. The community
land in Garur, distt. Almora was iden-
tified for the purpose.

Crhjectives

1, Improvement of productivity of
degraded land.

2. Btudies on socio-economic aspects
with special reference to dependency
of the villagers on forest and agricul-
tural land.

3. Imtroduction of water harvesting
technolegy in the area.
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4. Promotion of environmental aware-
ness among the villagers, through their
direet involvement in project activities,

Results and Achievements

1. General characteristics of the study
site have been studied. Primary infor-
mation on socio-economic aspects, live-
stock statistics and related issues have
been collected by using detailed ques-
tionnaire for individual household
8ol physical and chemical properties,
goil maicrobial population are being
analysed following standard methods.
Soil texture iz loam to sandy loam with
an average moisture content of 12.7
percent alongwith 0.98 percent organic
carbon. The s=.il is of low fertility
siatus, and thus needs amendment by
way of external inputs in the form of
organic manure, fertilizers and biologi-
cal means.

2. Following careful selection of tree
gpecies in consultation with the wil-
lagers and on the basis of ecological
as well as socip-economic utility, large
scale plantation has been carried cut
with over 95% survival. Surface and
seepage water harvesting technology
has been introduged in the 8.5 ha =ite.
The work site has been fenced with
stone walls and two low cost, polythene
lined tanks of over 50,0001 capacity
have been made and the entire plan-
tation in the area can now be watered
at regular intervals.

3, A nursery has been raized on the
gsite; perennial prasses including
Thysanologena have been introduced
and the villagers have already har-
vested much more grass from the site
in the first eight months of the project

than in the previous years.

4. Phytosociological studies of the
ground wvegetation showed that the
species having highest IVI (Imperata
eylindrica, 128.5; Euphorbia prolifera,
11.2; Chrysopogon serrulatus, 21.3;
Erianthus rufipilus, 19,1 etc.) are those
characteristic of ecosystems that are
low in fertility. The site is dominated
by Cs plants like Imperate eylindrica,
E. rufipilus, C. serrulatus ete. Also, the
prosence of Drosera pellafa is an in-
dication of low fortility status of the
goil because it generally grows in acid
bogs where nitrogen is in short supply.
Carnivory, therefore, appears to be an
alternative strategy for obtaining
nutrients that are in short supply.

3.3 CONSERVATION aF
BIOLOGICAL DIVERSITY

3.3.1 Mechanisms of the maintenance
of biological diversity and their role
in ecosystem organization and fune-
tion in conservation areas.

Baekground

The biological mechanisms main-
taining a diverse community are not
as clearly known as the variation in
diversity in space and time. The project
aims to assess and analyse com-
munity/ecosystems and landzeape level
diversity in Binsar Wildlife Sanctuary.
Preparation of Thematic mapping,
studies on population dynamics of tree
species, identification of forest com-
munities and the pattern of biomass
accumulation in representative areas.
The effect of forest fire envisaged in
the plan were studied in the previous
years, Efforts in the current year wera
concentrated on the following objec-
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tives:
Ohbjectives:

1. To analyse phenophases of major
tree species and impact of climate on
funetioning of ecosystems.

9. Establishment of a computerized
database for sanctuary by using
Geographical Information System
Technology.

Resulis ond gchisvements:

1. An Automalic Weather Station was
installed at an altitude of 2300 m in
Binsar Wildlife Sanctuary to monitor
weather parameters,

2. Different phenophases in major tree
species (Quercus leucotrichophora, Q.
floribunde, Pinus roxburghii,
Bhododendron aroboreum and Lyonia
ovalifolia) were recorded and are being
correlated with climatic factors.

3. The computerized database for dil-
forent outputs (thematic mapping,
forest cover and types, population
strocture of tree species and biomass,
effect of forest fire and regeneration)
studied in the previpus years were es-
tablished by using ARC/ANFO (a GIS
saftware developed by ESRI Ine,
California).

4. The dataset were categorised using
(i) Core zone and buffer zone, (ii) Eleva-
tional zones, (iii} Micro-watershed, (iv)
Habitat representation. Preliminary
analysis revealed the following : The
diversity, physiographic as well as
vegetative, is well represented in the
huffer zone. A shift in dominant forest

type was observed along the elevational
gradient; Spatial patterns indicate that
pine forests are dominant; With an
increase in elevation forest biomass
was found to be increasing.

3.3.2 Exploration of Lesser Known
Crops of Garhwal Himalayan as Food
Source.

Background

Humans have used about five
thousand plant species as food, but
only 100 or so have entered world com-
merce and less than twenty provide
most of the world’s food. Just three
crops (wheat, rice and maize} account
for roughly 60 per cent of the calories
and 56 per cent of the protein that
humans censume directly from plants.
Hence, in spite of a rich flora, we seem
to depend on only a very small fraction
of glubal plant wealth., With ever
increasing population pressure and fast
depletion of natural resources, it is
necessary that we explore the pos-
sihilities of using underutilized tradi-
tional crop resources. In this direction
Garhwal Himalaya serves as a reser-
voir for a large nuomber of traditional,
under-utilized erop species which are
yet to be exploited and utilized properly
for the benefit of mankind.

Objectives

1. To survey all plant species of poten-
tial food value which have been domes-
ticated by the traditional societies.

2. To study the contribution of lesser-
known crops in meeting  the food
requirements of traditional societies.
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3. To compare the nutritional at-
tributes of the lesser-known crops with
those of common food crops.

4. To analyse the land management
cultural practices and eco-physiclogical
requirements of lesser-known crops
and their comparizon with common
Crop agro-ecosystems.

5. To identify strategies for conserva-
tionn of the lesser-known crops.

Results and Achievements

1. While conducting the survey regard-
ing the extent of cultivation of tradi-
tional crops, it was found that majorily
of the villages and families particularly
at higher altitudes are giving emphasis
i these traditional under-utilized
crops as compared to the villages lo-
cated at middle and lower altitudes,

2. Majority of the traditional erops, i.e.
pulses, pseudocereals and millets/
minor graing are rich in nutrition and
mineral than common food crops (rice,
wheat, barley).

3. In general, the per capita annual
food consumption in terms of enerpy
and protein equivalents, is maximum
by the people of higher Himalayan
villages. Among the traditional crops
consumed, millets/minor grains con-
tribute more in the local diet than
pseudocereals and pulses across three
different altitudes with maximum con-
sumption at higher altitudes,

4. The role of traditional crops in the
seasonal per capita food consumption
patiern varied with higher consump-
tion during winter; it declined during

raing and summer season.

5. The annual per capita cash earned
from these crops was approximately
Hs. 1120. The economy of the locals
inhabiting the higher Himalayan vil-
lages is largely dependent upon crops
like' Amaranthus, Rajma and Potato.
It was observed that the locals of this
region are exploited by the middlemen
traders with more than 50% bensfit
from this business.

6. Farmers of higher Himalayan wil-
lages prefer to exchange these tradi-
tional crops with common food items
like rice, gur, salt and the quantity
depends upon the items they need for
their own consumption all through the
year.

7. Data on photosynthesis for Hordenm
himaloyens, H. vulgare (generally
grown at lower elevation) for the light
regponse curve of flag leaf of both the
species, at 20°C, was measured. It was
found that the light saturation of
photosynthesis occurred around one-
third of full sunlight. Significantly
higher stomatal conductances for water
and CO2 were recorded in H. vulgore,
yvet there was no significant difference
in net photosynthesis between the two
species.

& H. himoloyens invariably showed
higher respiration rate. There was an
apparent reduction in photosynthesis
in H. himalavens with inerease in
temperature, whereas M. vulgare was
found insensitive to temperature.
Morpho-phystological characteristics of
H. himalayens indicate that this
species can perform equally well even
at lower elovation.
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3.3.3 Studies on Biodiversity, Fragmen-
tation and Conservation of ecological-
Iy sensitive habitats of the Himalaya.

Bockground:

In the Himalaya the scenario of
habitat heterogeneity and species
diversity is changing at a fast pace.
The identification and characterisation
of the habitats of the Himalaya, espe-
cially those supporting sensitive biota
are of paramount importance for iden-
tifying the disruptions and magnitude
of pressures leading to extirpation of
imporiant specica. The consequences
of habitat fragmentation are multiple.
Therefore, the whole process has a
negative effect on the population size,
extinction rates and dispersal capacity.
Index of change in a system can effec-
tively be monitored and corrective con-
servation measures adopted when
habitat, instead of single species are
taken as study units. The project en-
visages to initially study the habitat
diversity in protected areas of
Kumaun Himalaya, and the present
investigations are confined to Askot
Wildlife Sanctuary.

Ohjectives:

1. Identification, classification and
mapping of fragmented habitats; Iden-
tifying natural and anthropogenic pras-
sures leading Lo fragmentation.

2, Predicting future potential habitats,
and identifying habitats which support
important taxa; Evolving conservation
strategy for preserving fragile and vul-
nerable habitats.

3, Narrowing gull between in-situ and
ex-situ conservation, and developing

products of potentially economic plants
to support village economy.

Results and Achisvements:

1. Resource Use Pattern of the In-
habitants: Along the vertical gradient
{(Baram 1000m, Chopta 1400m, Maitli
1800m} the most preferred fodder
species were Arundinaria folcatao
(20.6%), Castanopsis tribuloides
{13.11%), Mallotus philippinensis
(9.8%) at lower elevation, Vilis capriola
(30.8%), Ciribuloides  (20.5%),
Trachelospermum [ucidum {15.4%) at
mid elevation and Quercus lanuginosa
(100%) at higher elevation. Along the
horizental axis (East-West), Arun-
dinarie faloata (20.6%), Castanopsis
tribuloides (13.11%) and Mallotus
philippinensis (3.8%) at Baram (East),
Woodfordia fruticosa (28.4%), Bridelia
montang (19.7%), Bischoffia jovanica
{13.1%) at Maori (Mid): Boehmerin
rugulosa (26.8%), Meliosma pungens
(16.3%), Bauhinia variegata (9.8%) at
Lumti (West) were highly preferred
species. Of the prelerred species Cas-
tanopsis tribuloides (Sensitivity
Index(81)=6), Boehmeria rugulosa
(51=T); Meliosma pungens (B1=5), Quer-
cus lanuginosa (S[=5) are notable due
to their high sensitivity index in the
ared,

2, Identification of Critical Habitats :
i. Degraded Forest Site: Low average
IVI of & leucotrichophora (B6.8) was
obzerved as compared to average IVI
(165) recorded for this species in other
undisturbed forests of Kumaun. The
total tree basal area (28.9 m™ ha']‘%
was also low as compared to 44.6 m’
ha! in natural (undisturbed) forests
of Kumaun. Regeneration (38.9%; see-
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dling + saplings) of thiz dominant
species (G levcotrichophora) wag low,
while two undercancpy stress tolerant
species ie. Rhedodendron arboreum
(seedling + saplings = 77.8%) and
Lyonia ovalifplin (seedling + saplings
= 69.7%) showed better regeneration,
Both species exhibited expanding
population. Preliferation of alien taxa
in the herb layer was seen. OF the
identified (30) species only 7 (23.3%)
were of Himalayan origin; most of the
dominant taxa were alien and the
Himalayan species exhibited low
dominance (Table 2). ii) Semi Modified
Habitat (Field borders/ marginal
lands): Along an altitudinal range
(B00-2200m) a total of 44 species were
present (36 trees, 6 shrubs, 2 climbers);
all the species were of high fodder
value and most of these (58.1%) were
evergreen, iii) Modified Habitats (e,
Agriculture lands) 1. A total of 19
crops, 26 vegetables and 16 fruit trees
were observed in the area. 2. Among
crops, wheat, paddy, and maize ex-
hibited high genetic diversity: for ex.
ample, wheat alone had 9 varieties (i.e.
Kalyan, Malaysia, Roksona, Mongaria,
Dabti, Vikas, Jhusia, Geruwa, Son-
heral

3. The newly introduced high yielding
wheat varieties were mostly cultivated
in irregared, lowlying valleys. In such
areas cultivation of traditional
varieties, eg., Dabti, Geruwa, Mon-
garia was less. These varieties, how-
ever, were widely cultivated towards
higher elevational villages (e.g. Maitli).

4. Of the 19 varieties of Paddy under
cultivation, Taichun, China, RR-21,
Kaljaria, Danabasmati and Jumali ap-
peared promising. Towards the higher
elevations cultivation of relatively

newer varieties (e.g. Kaljaria, Taichun,
and Ratna) has started, thus affecting
cultivation of old varieties (i.e.
Nandhani, Jharua),

5. Information obtained from the locals
indicated cultivation of several tradi-
tional (lesser known) crops, e.g.,
Maduwa (Eleusine coracana), Rajma
(Phaseolus vulgaris), Koni (Setaria
italica), Ghurush (Vigna umbellata),
Lobia, Rians (Vigna unguiculata). Til
(Sisamum orientale) and Bajra (Pen-
nisetum {yphoides); this has decreased
in recent years. In most of the villages
cultivation of Koni, Rajma, China,
Ghurush, Rians and Til is now not in
practice.

6. Among vegetables, Allium ecepa
(Piaji, Hibiscus esculenta (Bhindi),
Brassica oleracea {Gobhi) and
Colocasia esculenta (Gaderi) are new
introductions for the area,

Table 2. Performance of Important
Herb layer species at a degraded
forest site

Specice I!:'Irﬂ]_um-:, !:J\.n‘t.;aqu:l
Himalayam species:

Edvkelsia sirabilifera s 9
Serophularia calfycing 13.3 Lt
Fiestucg mindenta 26.7 33
Airrlurea uptens BT 0.3
Anaplalls foniomia 13.3 s
A iripliaereis 13.3 os
Important Alim Species

Arundinella pusmile 26,7 %3
Arthrazon niidir 57 14.0
Eragrotis ciliatz (iR 18.1
Buotkriochios periusa 00 261

Tiwal wpecies: 30, Himalayan: 7 {23.3%), athers: 23 (76.7%),

This project has been extended to the
protected and ecologically sensitive
areas of Himachal Pradesh from 1994,
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3.3.4 Establishment and Mainfenance
of a functionol arborefum (Surya
Kunj) ot Nosi-Katarmal.

The work on establishment of a
funeticnal arboretum in Kosi-Katarmal
to serve as a germplasm bank of the
Himalayan species, and a model for
training and research activities was
started in 1992, During the current
reporting period infrastiructural
facilities such as nursery development,
pathways preparation, glass house and
net house were developed. Seeds of 80
species (rare-endangered, ethnobiologi-
cal and other values) were collected
from different parts of Kumaun
Himalava. These were sown in
polythene bags and nursery beds and
their germination monitored. Cultings
of nine species were raised. Three
species namely Salix felrasperma,
Cinkgo biloba and Forsythia viridis-
sima showed 100% sprouting.

Considering the landscape,
selected tree species were planted and
their survival monitored. Erythring ar-
Borescens showed maximum survival
rate (71.01%) followed by Terminalia
chebula (69.23%), Fraxinus micrantha
(45.83%), and Semecarpus anacardinem
{13.33%).

Biotic disturbances (porcupine
and rhesus monkey) destroyed some
species whereas growth of about 60%
of total planted individuals was efs
fected by frost.

3.4.5 Conservation of Biological Diver:
sity of Ecologically and Evonomically
important plants of Central Himalaya.

Bachground:

Among the ecologically and
eeonomically important plants, wild
edibles constitute an important source
as & supplement and substitute, espe-
cially in times of scarcity. Due to
limited cultivable land, hill people can-
not afford optimum agricultural inputs,
Therefore, they largely rely on a num-
ber of unconventional crop plants such
as buckwhent, chenopodium ete. Dif-
ferent parts of wild edibles such as
roots, tubers, rhizomes, leaves, in-
florescence, flowers, fruits and seeds,
etc. are consumed either raw, roasted,
fried, cooked, boiled or in the form of
gil, spice, seasoning material, jams,
pickles ete. Presently their use is
limited to certain rural and remote
areas inspite of their potential value
as income generating resource and for
promoting diversity of plant resources
for human consumption. It is envisaged
ta study the population biclogy of thes
species, so that conservation strategles
are developed for potential species on
priovity.

Objectives:

1. Inventory and identification of
economically viable species.

2. Categorisation and classification of
wild edible species with regard to
rarity, endemism and other attributes,

3. Population biclogy of potential
SpBCies,

4. Development of products and dis-
semination to locals.

Resulls and achicvemends:

1. Of the 334 species, 95 (28.44%) are
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trees. The phenological observations
revealed that 62 species (65.26%) ars
deciducus, 30 species (31.58%)
gvergreen and 3 speges [(3.10%) are
semi-decidugus,

2. The analysis of the species showed
that 104 (31.14%) are native to
Himalaya, 62 (5.56%) Indian oriental,
28 (5.38%) Tropical Asia, 21 (6.29%)
European, 18 (5,39%) Himalavan with
extension and 101 (30.249%) are native
to other regions of the globe.

2. Germination and survival of some
of the edibles was analvsed. Semecar
pus anceardium showed highest ger-
mination (48%), followed by Terminalin
chebule (25%) and Zanthoxvlum ar-
matum (12.73%).

3.3.6 Bio-Resource Inventory of the
Himalaya.

Background

The field related studiez in con-
servation biclogy is largely dependent
on an-adequale base line data of the
bioresources of the region. It is, there-
fore, imperative to assess and develop
& computerised data hase of existing
bioresources of the Himalaya. To en-
sure the strengthening of existing in-
formation, studies on the preparation
of inventory of bioresources (family
wise, rare-endangered, ethnobinlogical,
endemics) has been initiated.

Objectives:

1. Develop & computerised dala hase
of all the species and their habitats
and to identify gaps therein.

2. Draw information about various at-
tributes of specific habitats/svecieg and
its effertive dissemingtion

d. Priontization of activities related to
canservation.

Resulis and Achievemenia:

1, Of the 334 wild edibie plants of
West Himalayz, 4 species (i.e. Alltam
strachey, Ange’lva glauce, Lonicéra
parvifolin and Pyrus vestila) are en-
demie¢ to Indian Himalaya and 50
gpecies (14.9%) are near endemics.

2, Of the ten families analvsed, four
{Dilleniacese, Tetracentracess, Cir-
caeasteraceae and Menispermaceae)
are nol represented by endemics in
Indian Himalaya. The extent of en-
dernism in the remaining six familiss
is prosented in Table 3.

3. Except Berberis (Berberidaceae)
with specific endemism reading of 34%
in TransNorthwest Himalzva, cthers
show endemie diversity in East or
Central Himalaya. Thus, the en-
demism disiribution in families (in-
cluding Ranunculaceae angd
Paeoniaceae) identifies two centres of
endemic diversity: i) Trans/North West
Himalaya {(Ranunculaceas and Ber
beridaceae) and ii) East Himslava
tMagnoliaceae, Schisandraceae, An-
nonaceae, Lardizabalaceae and
Padophyllaceae).

4. The variation in extent of endemism
due to subspecific taxa is seon only in
the family Berberidaceae (37.0%) and
is comparable to Ranunculaceae
(31.5%).
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5. Families, in majority (except An-
nonaceae) are represented by only one
life form.

6. Except Schisandraceae, endemics in
tropical families are mostly confined
to lower reaches (<1500m). In
temperate families (except Lar-
dizabalaceae), endemics are mostly
represented in the zone 1501-3000 m
{Berberidaceae 85.7%, Podophyllaceae
100%).

7. Family Circaecasteraceae and
Tetracentraceae (Endemic to East
Asia) with narrow genelic base, and
Berberidaceae and Podophyllaceae
with high anthropogenic pressure are
among the most sensitive families in
the Indian Himalaya.

Table 3. Species composition and rep-
resentation of endemic taxa in Indian
Himalaya

Family Tatal T:nnt.cmini THWW C L (hhers
] s (B}

Magnoliacese 30 50250} - - = EC,E}
Schisandracese 6  2{333) - 1 1 -
ARNNURIACERE I 2] - - 1 1 =
lardizohalpceas 0S5 1 {2000} - — o7 1
Rerberidocess 76 17(355) & 5 3 5 &

Podophyllaceee 05 100) — - = 1 =
(TN = TrunsMoath West: W = West; C = Comml BE= E-lu:,_'l

3.3.7 Timber Line and Snow Line
Vegetation of Kumaun in Central
Himalaya: Aspects of Composition,
Diversity and Conservation.

Background:

Inspite of its recognition as a
biological indicator of environmental
change, both timber line and anow line
habitats in the Himalaya remain least
explored. Present study has been in-
itiated focusing on extensive survey

and inventorization of vegetation of
such habitats of Kumaun Himalaya
with an aim to provide a baseline in-
formation on existing biodiversity at
timber line and snow line.

Objectives

1. To study and collect information on
specific diversity, phenology of impor-
tant species, and regeneration status
and population structure of tree
gpecies.

2. To identify endangered/threatened
gpecies and microhabitats supporting
ecologically sensitive species, for
prioritization of species/microhabitats
to be conserved in the future.

3. To identify ehtnobotanically impor-
tant species and their habitat
preference in natural conditions so as
to determine their specificity.

Fesulls and achievements:

1. The altitude of Kumaun Himalayan
timberline varies between 3000-3500m,
which is comparatively low as expected
from other adjacent latitudinal (25-35°
N) counterparts (e.g. West Sichuan and
Yunnan: 3800 to 4500 m; Tibet: 4000-
43000 m: East Himalayan: 3800-
4000m).

2. Extensive inventorying has resulted
in identification of over 480 species of
angiosperms and gymnosperms and
their analysis for spatial pattern of
distribution and abundance is in

Progress,

3. Asteraceae (44 spp.), Poaceae (42
spp.), Rosaceae (38 spp.), Ranun-



27

culaceae (23 spp.), Brassicaceae,
Caryophyllaceae and Scrophulariaceas
{22 zpp. each) are the dominant an-
piosperm femilies.

4. Floristic diversity among 6 distinct
habitats {i.e. forest sites, forest edges,
moist rocks and creévices, moraines, and
human disturbed sites) have been
analysed,

5. A total of 18 forest stands were
analysed and the information is sum-
marised [Table 4).

6. The data obtained on diameter-den-
gity-distribution are being com-
putedfanalysed for the preparation of
population structure in the forest
stands.

7. From the identified sites/individuals,
geazonal information on following at-
tributes is being collacted: Phenology,
Regeneration, Ground flora, and Iden-
tification of problems.

Table 4. Analytical Features of Tim-
berline Stands

Pegraaty: (inei.  Divoray Index Bagal frca
i) ' ) Mﬁm'f
Trues Pl PR K] Lat-3.93 3981
Semdlings Al-530 - 1,82 =
Baplirgs HEE ] 100 3 4] =
Sheubs IS S B4 -3 00 -

34 ECOLOGICAL ECONOMICS
AND ENVIRONMENTAL IMPACT
ANALYSIS

d3.4.1 Transhumance in Central
Himalava and itz Impacts on the
Himalayan Enuvirenment,

{Summary of completed project; please
see last annual report for details)

Transhumance 15 a historical
phenomenon evolved as an adaptation
to extremities of physical envirgnment
in remote and high Himalayan moun-
tains. Transhumance encompasses es-
sentially varying degrees of
dependence on agriculture and pas-
toralism. The very existence of this life
support system alongwith intact soeial
and cultural values for centuries offers
gpportunities for understanding the
element of sustainability harmonizing
the gocial, cultural, economic and en-
vironmental facets of development,

The Bhoetivas of Dharchula (Dis-
trict Pithoragarh) practicing tran-
shumance in of Darma and Byans
valleys constitute the focus of this
study. The target group consists of
tribals settled in 13 villages of Darma
valley and 7 villages of Byans valley
settled across an altitudinal range of
2300 m to 4100 m amsl. The extreme
cold in higher reaches imposes con-
straints on intensive agriculture.
People depended more on trade as a
profession to support their livelihood.
The termination of trade with China
in 1962 necessitated diversion of at-
tention from trade to agriculture. Pal-
thi or ogal (Fagopyrum esculentum),
Phapher (F. tataricum) and potato
(Selanum tuberosum) are the major
crops grown in the area. Vegetables
grown for domestic consumption in-
clude cabbage, turnip, peas and radish.
Animal husbandry 1z well developed.
Collection of plant products from the
wild is another oceupation tied up with
crop husbandry, The studies highlight
the scientific principles of resource con-
servation and management, particular-
ly livestock management and local
knowledge system. Tribal societies in
these extremely marginalized areas




characterised by chimatic extremities
too, offer several lessons for how to
respond to sbrupt changes in market-
ing and trade by capitalising upon the
local knowledge, skill and rescurces.
Livestock and minor forest produce,
are concluded to be the key resources
for sustainable development in the
grea.

3.4.2 Environmental Impact Analysis
of Multipurpose River Valley Projecis
- Tehri Dam.

(Sumrmary of compleied project; please
see last annual report for details)

Recent advancements in remote
sensing technology complemented with
sutomated daia processing offer im-
menge seope for enhancing the element
of objectivity in development project
appraisals. This project initiated in col-
laboration with Space Application
Oenire, Ahimedabad examines the ap-
plicabilitwutility of thematie informa-
tionn derived from earth resources
zatellite data, integraced with other
information, for environmental ap-
praisal of multipurpese river walley
projects, selecting Tehri dam as a test
case. Land coverfuse and geological fea-
tures of the effective area was mapped
using satellile data supplemenied with
ancillary information. Conventional
sgeipeconomie data on population
growth, sex ratio, litera.y, land hold-
ings and agriculture were transformed
to spatial information considering vil-
lage as the mappingclassification unit.
Detailed studies were undertaken in
Afteen villages representing dilTerent
combinations of environmental and
somg-economie features in the cateh-
ment area, Changes induced following
the multipurpose river valley project

have been analysed. Integration of spa-
tial and non-spatial information using
computer based techniques has been
altempted.

3.4.3 Impact of Domestic Sewage Dis-
posal on Natural Water Springs of
Almora Town

This preject was started three
vears ago. Based on this study, a
detailed report has already heen given
to the State Government for follow up.
The major findings and recommenda-
tions are as below:

1. The present svatem of sewage dis-
posal in Almora town was studied in
details and it is found that substantial
part of sewage might be percelating
through soil strata and it could be a
reason for sub-soil water pollution,

2. Study of spring water chemistry in
three dilferent seasons indicated
marginal seasonal variations in water
quality.

3. High coneentration of nitrates (rang-
ing from 60 to 68.4 ppm) was observed
in springs located near thickly popu-
lated areas like Thapalva and Rajpura,
However, noticeable reduction in
nitrates was found in springs located
at higher altitudes. This clearly indi-
cates. possibility of seepage of sewage
From the town which has certainly aft
feeted the groundwater guality.

4, Organic pollutants found in water
and presence of coliform bacteria in
the protected spring water confirmed
the percolation of sewage which
rpsulted in the sub—scil water con-
taminalion. It is therefore necessary
to treat water belore use.




3. A comparison of water quality of
two springs {Thapalva Dhara and Raj-
pura Dharaj located nearly at the same
altitude but on either side of the hill
was made. The results indicated vecur-
rence of same spring-line zcrosy the
bill with the same base rock COMposi-
fiom,

Recommendations fur Spring Water
Management

Springs of Almera are a source
of fresh water and can provide an al-
ternative solution to the problem of
water shortage to some extent. How-
ever, the study reveals that proper
management is the need of the hour
for protection of springs. Following
proteclion measures are recommended
for better management of Spring water,

1. The coneentration of water is one
of the important requirements of hill
towns, Waste minimisation esn be
achieved by applying proper checks in
the supply line. Mass public aware-
ness programme ¢an be initiated to
sducate the local inhabitants about im-
partance of the springs during water
trises. Use of rain water should he
given more emphasis through rain
water harvesting technology.

2, Wastewater transportation through
lined drains and sewage sheuld be
practiced within town boundary to
prevent percolation of sewage.

3. Tt is suggested to have two separate
‘runk zewer lines on both sides of the
hill with separate aerated lagoons for
treatment of sewnge at low cost,

4. The treated zewage water iz reonn-

mended i be used for irrigation for
ceclamation of the degraded land avail-
able on the nerthern and southern side
of the town for woodland development.

5, All unprotected springs need to be
eovered with regulated outlets and con-
tinucus meonitoring of water guality is
recommended to prevent guthreak of
epidemics in future. This aspect should
be taken up through publie participa-
tign,

344 Development of Roads and lis
Socio-Economicel Impact: An Analysis
of the Kapkot Block, Kumaon
Himealava

Background

Road network is commonly con-
sidered as a prime index of develop-
ment as it plays a vital role in economin
and infrastructural development of a
region. Expansion of roads, in length
and in breadth often becomes a con-
tentious issue in environmental and
socio-economic appraisal of develop-
ment activities in the mountains, In
a fragile landseapo like Himalaya, en-
vironmental problems such as
hydrological imbalances and soil
grosion gre considered to beé up-
desirable consequences of motorable
road development, On the other hand,
moterable transport is considered to
be the most felt need for socio- economie
development in the remote and inae-
cessible areas in the mountains cut off
from the mainstream, The present
study is aimed at evaluating and guan-
tifving the socig-economic and ecologi-
cal Impactz of road construection in
Kapkot plock of Almora district. The
block is the most remote and backward
in the district and its altitude rangas
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from 1000 m to 7000 m.

Objectives

1. To derive a true picture of the
transport system, i.e. accessibility, con-
nectivity, length and density, traffic
flow, ete.

2, To highlight the role of road network
in changing the landuse, occupation,
expansion of human settlement, build-
ing material and shape and size of
houses.

3. To quantify the degree of enhanced
socig-economic serviees and infrastrue-
tural growth articulated in different
areas, i.e, near and far from the road.

Results and Achicvements:

1. In order to achieve the ohjectives of
the study, the villages in the block
were categorised into 3 different zones
en the criterion of their location from
a road. The three zones are: villages
located on the road or within 2 kms.
from the road, villages loeated 2 to 5
kms, and villages located at a distance
of more than 5 kms from a road. To
compare and quantify the impacts of
road on these three zones, 7 villages
(table 5] were selected representating
variability in altitude, forest cover, lan-
duse, irrigation, and cropping pattern
in the block. The bench mark year for
impact analysiz was 1960-61. Changes
in each of seven selected village during
1980-1993 are being analyzed.

2. There was no sigmficant difference
in arithmetic density among the
selected villages but agricultural and
physiological densities differed consid-

erably. In general, villages on or ad-
Jatent 1o road network were more
developed in terms of infrastructural
facilities and education.

Table 5: Geo-Demographic Particulars
of Sampled Villages, 1993

Villager Area Allilde Skope  [Nstance Populatios N, of

{Ha) (mis)  Aspect from Houscheld
Bus
Peing
(i)
Asan 1348 1075. W Ly T2 165
1240
Paling %91 M0 B 50 2Th 36
F2a0
Munar  1U0L2 1460- hA] U6 15
LG
Sanm 4389 J6Ee  SE i I0ES 156
SAHE
Bhantola BS54 EE':I:'_:- W70 anl 38
175

Dusing 483 :ﬂl W &.0 187 “n
e

Kiroli 1160 1600 SE L] 143 25
1K}

Table 6: Aspects of Impact Studies

Dremographis Eoongmic Activilios l:ruﬂilt:a al life
Slmuciure L

nls-5Arueidre)

[hatnbution Larxlaso Educat Instinmnions
vty Faoruzt Tl=ubth InsGlslions
Prensity Bamen & Dinking Walcr
Lincalturabic
Arithmete  Culturnble wasie Electrification

Agricaliued  Anca not availahle Bank

Physiadagical [or cullivation Pt (i Tice
Family Siee Mer soramn anes Tebegraph Ofics
Aps & Sex Fallow Jared Telephome
Literuey Hertienlire Transportation
Dccupation Gmaxing land Pablic Disiribution
Migration Irrgation Syslem (PDRS ),
Aprieulture &

Crispping patiom
Per Capita land
iz ool lamed
hidading
!Tw-.‘mn'.k

3. Further villages in the valleys con-
nected by road were characterized by
degraded forest, smaller land holdings,
less per capita eultivated land, more
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use of chemical fertilizers, high yield
varieties of crops, and more irrigated
land when compared with other wvil-
lages.

4. FEach housshold had livestoek but
sheep and goats were more in remote
hill slope villages.

3.4.5 Eeology and Socio-Economy of
Transhumance Communities of
Central Himaluaya

Background

Bhotiva is a Transhumant com-
munity of the Garhwal Himalaya in-
habiting in northern most mountainous
border areas of Chamoli and Tt-
tarkashi Districts. The community
comprizes of thres small sub-com-
munities viz. Marchha, Tochha and
Jadh. Thezse communities have two
dwellings, and practice transhumanic
life every year from higher Himalayan
zone (2000-3600 amsl) to lower
Himalaya (400-1400 amsl) during
winter and again back to higher
Himalayz during summer. Each
Bhotiva sub-community has its own
culture, tradition and religious beliefs.
Recently due to increased human and
bovine population, which has not only
posed heavy pressure on the alpine
pasture and forest of Shiwalik and
Bhabar track but also threatened their
age old practice which helped maintain
these zocielies at a subsistence level
and {ook care of most of the needs of
the people. Therefore, the aim of the
present study i to compare and ana-
lyse in-depth the inter linkages be-
tween agriculture, animal husbandry,
handicraft/trade dependence on forest
and domestic sector of these com-
munities under varied ecologic, socio-

economic and cultural backgrounds
and ultimately aims to come up with
an integrated development plan that
could help these communities and the
environment.

{SBponsored by DST for the period of
itwao years.)

Objectives

1. To study the structural and fune-
tional aspects of these transhumant
communities at their winter and sum-
mer dwellings under varied ecologic,
soecio-econgmic and socio-cultural back-
ground,

2. Tostudy the production consumption
balance of subsistence needs viz. food,
fuel, fodder and other domesticated
poods.

3. Exchange/trade of commereial goods
and their economic impact individually
and interactive.

Results and Achicvements

1, In-depth survey and identification
of Bhotiyas transhumant communities
of Garhwal viz, Marchhas, Tolehhas
and Jadh inhabiting at higher and
lower Himalayan zones has been com-
pleted,

2. A total number of 25 wvillages of
these communities located in summer
and winter dwellings have been sur-
veyed and considerable information re-
lated to population, population density,
literacy, sex ratio, employment, live-
stock, land holding, migration and
natural resource utilization pattern
have been collected.




3.4.6 Siudy of Biogeochemizal Cyeles
in the Himalayan Eco-sysioms
Baskgraund

The simosphere is pn inteprzl com-

ponent of planetary iife supporting svs-
tem:. Atmospheric processes ars
complex in nature and reouire maii-
disciplinary studies of physical, ehami-
cal and biological eveles to anticipate
the impact on earth ecosystem of
natural and anthropogenic changes in
the chemistry of lower atmosphere,
There is an intimate interaction among
the ecveling of chemical elements
through esil, water, air and biomass.
Changes in natural and man made
ecosystems also influence the climate
of earth. Study of different hio-
geochemical cycles and their interae-
tion is important for assessment of
short and long term climate changes.
Bigsphere serves as a source of irace
gases which affect the atmoespheric
chemistry., The [ragile Himalavan
ecogystem was selected as an ideal
ares to study changes in atmoespheric
chemistry, due 1o its influence on local
climate, diverse altitudinal and vegota-
tion patterns, The project was concep-
tualized in collaboration with Indian
Institute of Tropical Meteorology, Pune
to study interaction in biogeochemical
cycles in Himalayan ecosvstem 2nd its
impact on climate change.

Objectives

To organise field observation
programme at Kosi (3000 i) and
Tungnath (13,000 fl.) for the following:

I. Assessment of background con-
centrations of air pollutants

2. Atmoepherie chemical transforms-
tions in the Himalavan Eco- svstems.
Hesuils and Achievements

During the field observationsal
programme at Kosi the following meas-
urementz were tarried out:

Trace gases (SOz, NO2, NHz, & Oa);
atmospheric gerosols and their mass
size distribution; Aitken nuclei; rain
water sampling and its chemical
analysis; meteorological parameters
iwind speed, divection, wet bulb, dry
pulb, mazimum and minimum
temperatures and pressure); dew water
sampling and its chemical analysis.

The preliminary results of the
analysis of trace gases. aerosols and
rain water composition suggest the fol-
lowing:

1. The concentration of trace gases
(502, NO2, & NHz) was within the
range of world background levels,

2, The average mass concentration of
atmospheric aerosels, alse ealled Total
Suspended Particulales (TSP), was 45
uHg/m™ ¥, whereas, the minimum and
maximum concentrations were 24 and
63 pgfm™ respectively. This is substan-
tially lower than in 10 large cities in
India (2000-600 ug/m™®), The mass size
dizstribution of aeroszols showed bimaodal
digtribution. The coarse particles con-
tributed 70% and sub-micron particles
30% of the total mass of aerosols. This
distribulion suggests that the natural
sources, mainly seil, dominated the
anthropogenic sources,

3. Average pH of rain water at Kosi
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is 5.82 and the individual value vavied
between 4.9 to 7.1, Average pH of rain
water at Tungnath is 568 which is
around CO2 equilibrated value
(pH=5.65) suggesting that the rain
water is not acidic at both the places.
Also, the pH of dew water varied form
6.758 to 6.11 with an average of 6.35.

4. The average concentration of Aitken
ruclel was 2282 cm™, whereas the
averpge minimum and maximum con-
centrations wers 1000 and 5070 em™,
respectively.

The low concentration of TSP at
Kosi iz attributed not only to the ab-
sence of anthropogenic sources in the
gres but also to the elevation of the
station which iz 1.7 km above mean
gsea level, During 1994-95, it is proposed
to carry out detailed sampling at
Tungnath in Garhwal Himalaya. The
programme is also likely to be extended
to other loeations in the Himalaya.

3.4.7 Carrving Capacity Assessment of
Kullu-Manali Complex: A Study of
Tourism Sector

A study of tourist carrying capacity of
Kullu-Manali complex was carried out.
In the study an assessment of accom-
modation and transport facilities ete
were attempted. The study has covered
a number of aspects for Kullo town
and some work has been carried out
at Manali also.

Ohjectives

1. Ascertaining existing tourist flow
and accommodation carrying capacity.

%, Assessment of transportation earry-
ing capacity.

9. Aszezsment of other infrastruetural
faeilitios such as water and electricity
supply, solid wastes and sanitation,

Results and Achievements

1. The total annual tourist arrivals
were tentatively derived to be 11.4 lakh
at Kullu-Manali Complex. It is further
estimated that nearly 2.58 lakh tourist
{22.5%) halted at Kullu.

2. The tourist arrivals showed two dis-
tinct peaks. Once during summer and
onee in October during Dussehra fes-
tival at Kullu. Whereas, the summer
geazon accounted for nearly 38% of all
tourist flow; the Duszsehra period ac-
counted for nearly 21% flow,

3. The accemmodation occupancy for
varipus tyvpes of hotels at Kullu and
Manali for winter and summer seasons
was assessed, While in Kullu occupan-
cy peaked during Dussehra, in Manali
summer was the peak oceupancy time.
The near total saturation was noticed
in star category hotels during peak
seazons at Kullu as well as at Manali,
However, ctlier types of hotels also
recorded »75% occupancy during peak
season. The winter ofcupancy was
<20% at Kullu and <40% at Manali
for all eategories of accommodations,
The hotel ownership analysis indicated
largely local ownership. The outside -
ownership for star hotels was nearly
pne-fourth and for other categories il
was =15%,

4. Tha bus services sccounted for nearly
two-thirds of all tourist mrivals. Ad-
ditionally, while the car/taxis ac-
counted for nearly one-third arrivals:
the air transport brought in only ~1%
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tourists. The HRTC bus occupancy
during peak season in 1993 was oh-
served to be <84%,

4.5 ENVIRONMENTAL PHYSIOLOGY
AND BIOTECHNOLOGY

3.8.1 Microbial inoculanis for im-
proved plant performance in the
Himalaya,

Baockground:

A wariety of microorganisms are
used for ineculation of plant species
for better establishment in the soil
Uszing basic knowledge, development
of beneficial associations by inoculation
of seeds, seedlings or growing plants,
with selected microorganisms can be
uzed for effective plant-microbe as-
saciation leading to increased produe-
tivity. Major groups of these
associations are: Rhizobium-legumes;
free living microorganisms-plants;
Frankia-actinorrhizal plants, and
mycorrhizae-host plant. Rhizesphere
provides an opportunity for the isola-
tion of microorganisms that can be
used [or bictechnological applications.
Most studies on the rhizosphere have,
however, been carried cut on short
duration plant species. The microbial
eommunity in an estabhished tree
rhizosphere should be more specific
owing to the prolonged length of time
oceupied by the plant species, and due
to the interaction amongst different
types of micreorganisms. This study
includes iselation and purification of
miecrobes from the rhizosphere soil,
These isclates are being studied for
their biologieal properties. The selected
beneficial isolates can then be used for
inoculation of seed, cutting/tissue cul-
ture raised plants. The microorganisms

support plant growth in several wavs:
(1) By fixing atmospheric nitrogen (2)
By producing antimicrobial metabo-
lites (3) By synthesising and secreting
the phytchormones, vitamins and
siderophores {4) By solubilising the
rock phosphates, thus making it avail-
able to plants.

Objectives:

1. To study plant-microbe and microbe-
microbe interactions in tree rhizo-
sphere. This includes three microhbial
communities-bacteria, actinomycetes
and fungi.

2. In vitro screening of isolated microor-
ganisms for biotechnological applica-
tions,

3. Selection of efficient root colonizers
from isolated strains.

4. Developing inoculants of promising
izolates for improved establishment of
plant species.

5. Maintenanes of these isclates.

6. Inoculation of cereals, particularly
maize seeds with free- living Nz -fixing
bacteria.

Regults and achievenents:

1. Isplations of bacteria, actinomycetes
and fungi are being earried out from
rhizospheres of Cedrus, Pinus, Taxus
and tes.

2, A number of antagonistic bacteria
and actinomycetes have been selected
on the basis of their antifungal activity
against rhizosphere fungi. These iso-
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lates are regularly subcultured.

3. Bacterization {Bacterial inoculation)
of Taxus seeds: Five isolates werg
selected for inoculation of Teyus seads.
The criteria for selection of these
slraing were — production of an-
timicrobial metabolites and nitrogen
fizing ability (Table 7).

Table 7
lsolate  Criteria for selection Populaden  Medium

an

rhilzog

sail {eliyg

soily
Ti anlibacierial achviey & 5 107 Nutrient agar
T: antibcterinl actvity 6 ox 100 Mulren agar
Ts aalibuctesisl sctivity 3% 10% Mustriest agar
Cy ans{angal acevicy ES B Nutrion? agsr
T Risroggen fixing ability 8 x 105 Jesmien agar

{Mitrogen sgar)

Tmpd C mepeesent iralations From Tair and Cagrus rhizcspiicn

4. Maize Experiments: Establishment
of Azotabacter chroveoceum on maize
roots - Three cultures of Azsteborcfer
chroococcum viz, Ca, My and Ws (car-
rier based) were used fur the seed in-
oculation of local maize. After two
months of sowing the rhizosphere and
rhizoplane samples were analvsed to
observe the colonisation of inoculated
strains. Roots were found to be heavily
colonised with bacterial strains from
the inoculated plots. The roots collected
from control plot were not colonised
with bacteria and after few days of
inoculation, got contaminated with a
black fungus.

A detailed experiment has been
get al three different elevations in
Sikkim. Seed of local maize variety
ifor all the three elevations) were in-
oculated with five cultures of free-living
bacteria. These bacteria included 3

strains of Azofobacter chroococcum
(Ag1, W5 and My) and 2 straing of
Azospirillum brasilense (gynl and SP7).
The szites and elevation of three
selected locations are: Jaubari, 1900m;
Chhamgaon, 1600m: and Kamrang,
1200m.

3. Studies on tea rhizosphere: It has
been found that an established tea
rhizosphere iz a very good source for
the isolation of antagonistic strains,
Soil samples have been collected from
different. sites of ULP. hills and Temi
Tez Estate, Sikkim. These samples are
being analysed for isolation of
microbial strains for studying their
biotechnological properties.

3.5.2 Large scale propagation of
location specific elite plants uzing
conventional and biotechnological
methods

Bockaround

There has always been a need to
undertake studies for development of
methods for large seale propagation of
location speeific elite plants. One of
the major constraints in undertaking
large scale plantation work with regard
to rehabilitation of degraded/waste
land, afforestation Programmes and in-
troduction of high value plants is the
lack of sufficient quantities of good
quality planting material,

In view of the above, a study has been
initiated to address the above question,
For this, conventional methods of seed
germination (and oveércoming the
problems of poor viahility, dormaney,
etch, vepetative/clonal prapagstion are
equally important, and can be supple-
mented by the development of newer
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technology of plant tissue culture for
target taxa of each region.

Ohjectives:

1. To identify physical and chemical
treatments, including plant growth
regulators, for successful rooting of eut-
tings and to standardize techniques for
large scale applications.

9. To understand the problem of seed
germination in selected forest tree
speties.

3. To develop and demonstrate the use
of low cost polyhouses,

Besults and echievements:

1. In order to obtain sufficient material
for planting locally and gconomically
important tree gpecies, an allempt has
been made to develop simple techni-
ques for clonal propagation with the
use of chemicals. Amongst vanous
treatments tried, auxins particularly
indole-3-butyrie acid (IBA) and nap-
thalene acetic acid (NAA), are known
to be guite effective. We have at-
tempted to induce rooting in some la-
cally important plant species (Grewia
optiva, Juglans regia, Malus spp.. Rosa
spp. and Punica granatum) by treat-
ment with auxines, phenolics and a
systemic fungicide, Bavistin, The
treated cuttings, planted in the manth
of December in the Nursery (under a
shade) at Kosi, have shown excellent
sprouting,

9 In view of the problem of dormancy
in seeds of many forest and alpine
species, we are trying to understand
thiz phenomenon. Regeneralion of

Turus baceata L. under natural condi-
tions is quite poor and reports indicate
that seeds do not germinate until the
second year. Experiments have been
initiated under different conditions to
ascertain/optimize germination. Seeds
have been sown in experimental plots
at Kosi following various chemical
ireatments. Seeds have also been sown
‘n Katarmal soil, and in soil collected
from Pinus, Taxus and Cedrus growing
areas. Moreover, soilrite, an inert ger-
mination medium with good porosity,
is also being tried. Seeds have also
been sown under the natural habitat,
i e, below Taxus trees at Jageshwar,
and under aseptic conditions, in flasks
containing Murashige & Skoog's
medium.

In addition, seed germination studies
of the alpine herb Podophylium
hexandrum (a rich zource of podophyl-
lotoxin) are underway in the soil as
well as in eulture.

5 As a step towards germplasm con-
servation, cuttings of some important
forest tree species (e.g. Toxodium
mucronatum, Acer cappadocicum,
Populus nigra, and Salix alba), col-
lected [rom various locations (Nainital,
Sariatal, Ramgarh-Gagar), have been
successfully rooted following a gimple
dip treatment for 24h with 0.5 mm
IBA. At spring, percent sprouting has
been found to be highly effective
(Taxodium mucronatum T3%:; Acer cap-
padocicum 20%; Populus nigra 93%
and Salix alba, 98%) with profuse shoot
growth in Populus nigra and Salix
alba.

4. In view of the tremendous impor-
tance of Taxus baccatn as a source of
the anticancerous drug, taxol (Rs. 18




lakhe/e) and due Lo itz excessive and
reckless exploitation from the
Himalayan region, an attempt has been
made to undertake clonal propagation
of this extremely slow growing gym-
nosperm. A systematic experimenta-
tion was initiated in a polyhouse at
Kosi using cutlings derived from both
male and female trees (collected from
Jageshwar area, 1840 m amsl, Almora
district). Amongst the various treat-
ments Lried, a dip lreatment based on
plant growth substance of the auxin
group (namely indole-3-butyric acid or
napthalene acetic acid) has been found
to induce rooting in young (1 yr growth)
shools with over ninety percent success
{Fig. 3). Young shoots (1 yr growth)
were found to have better rooting
ability than older shoots (2 yr growth).
This finding will pave the way for
substantially augmenting natural
regeneration through “seed”, which is
reportedly very poor; in addition this
has the advantage of clonal or "true -
to- type” propagation of elite trees.In
addition, experiments have also been
carried out to examine the seasonal
variation in rooting of Thurus baccala
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Fig. 3 : Culling from Male & female trees,

cuttings, and the rooting potential of
cuttings obtained from other regions
like Tungnath (3400 m amsl) and Pin-
dari (2650 m amsl} has been examined.

5. Inexpensive polytunnels can be used
at times to supplement or in place of
expensive glasshouses for eonducting
studies relating to seed germination
and clonal propagation, and to save
plants from harsh environmental stres-
gses. At the Institute nursery a
polytunnel of 8.5 m length x 2.5 m
width and 1.8 m height in the middle
has been constructed at an approx. cost
of Re. G000/~ . By making a two tiered
arrangement, available space for
around 4000 polysleeves (16 em height,
8 ¢m diameter) is possible. Clonal
propagation of Taxus baceata has been
successfully carried out in such a
polyhouse.

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

Rapid depletion of tree rescurce,
a major concern of today, has resulted
in acute shortage of fodder, timber and
sther by products (oil, tannins,
medicine ete) directly affecting the
Himalayvan environment and it's
people. In order to ameliorate this prob-
lem, plantation of selected multipur-
pose trees remains a viable alternative.
The project envisages the importance
of initiating plantations of economically
viable selected tree species of the region
by developing simple nursery and in-
vitro packages, which will be eventual-
1y made available to the local populace.
This can serve the dual purpose of
meeting the optimum demands for
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rencwable energy resources and also
to uplift the economic status of the
local inhabitants,

(Project sponsored by the Department
of Biotechnology)

Objectives

1. Identification and gquantification of
the rezouree availability.

2. Monitoring intraspecific mor-
phogenetic variability of the selected
species and identifving temporal and
edaphic eonstraints in nursery techni-
que.

3. Imitiating in-vitro techmiques and
establishment of cultures,

4. Monitoring biological and edaphie
adaptation of the seedlings raised
through tissue culture.

5. Developing propagation packages
beth for nursery and in-vitro methods,

Results and-achicvements;

1. Extensive surveys were made to
identify the area’habitats of the
selected species at different altitudes
of the I{umaon Himalayan region and
the following sites were identified for
details study. Diploknema: Chaur
mania, (1320m.); Bizkholi, (1280m.};
Egyardevi, (1350m.}3; Panar, {1175m),
Bauhinin: Jeolikote, {1150m.); Sat Tal,
(1360m.J; Khairna, (850m.); Dogaon,
{950m.). Sepium; Matela, (1200m.)
Hawalbag, (1250m.): Bhimtal,
(1300m.).

2. A detailed inventory for each

species was developed on the following:
i) By products of the species ii) Utiliza-
tion potential of Diploknema Ghee and
Bauhinia leaves. The survey of
Pithoragarh district revealed that the
average household involved in ghee
preparation ranged between 60%-100%
with an average production of 8-30 kg/
houschold/zeason.

4. Extent of availability of Diploknemae,
Bauhinia and Sapium population
resources were identified in the region,
Seeds were collected from selected
populations for germination trials.

4. A well equipped tissue culture iab
was set up in the Institute and stand-
ardization of in-vitro protoecls for iden-
tified species is in progress.
Encouraging results have heen
achieved in case of Sapium explapt
establishment and the attempts are
being made to sort out suitable explant
sterilization procedures for Bouhinia
and Diploknema.

5. On the basis of populalion variability
studies Chaurmania population for
Diploknema with maximum leaf yield
(185354 leavesftree), fruit yield
(613783 fruits'tree), weight (10,4 gm.},
geed size (3.12 em.) weight, (2.0 gm.)
and Jeslikote population for Bauhinio
with maximum leaf yield (43105
leaves/climber) and leaf size (584 cm)
have been identified as morphological
alites,

6. In order to strengthen the studies
on morpholegical variabilily within
populations of Diploknema bulyracea.
isozyme patterns were studies by sub-
jecting the seedling leaves to
pulyacrylamide gel electrophoresis,
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8.5.4 Symbiotic Nitrogen Fivation and
Maintenanece of Soil Fertility in the
Eastern Himalava.

Background

Biological nitrogen fixation 13 one
of the key processes in building up the
goil fertility. Symbiotic Ne-fixation con-
tributes significantly to the nitrogen
economy of agricultural and natural
ecosystemns, Anglospermic plants have
two distinet groups of symbiotic as-
soctations: (a) Rhizobium symbiosis-
restricted to the family lepumincsae;
and (b) Frankia symbiosgis - distributed
in gight families of angiosperms other
than leguminosze, In Sikkim
Himalaya; about 80 species belonging
to family Legumincsae (including 65
speciez of sub-family Papilionoideae,
10 species of sub-family Mimoszoideas
and 5 species of sub-family Caesal-
pinioidese) and many species of ac-
tinorrhizal plants, belonging to four
genera viz., Alnus, Cortaria, Elocagnus
and Hippophae have been idenlified,
After the initial survey, two major sys-
tems have been identified in Sikkim
for detailed study on No-fixation ef-
ficienicy and N-geeredion, and on their
role on the maintenance of soil fartility;
Albizzia-Rhizobium combination in
mandarin orange-based apgroforestry
svstem in sub-tropical conditions, and
Alnus-Frankioc combination in the
large cardamom- based agroforestry
system in temperate conditions.

Objectives:

1. Extensive investigation for sorting
out the symbictic Nz- fxing species
and their asseciation in the Eastern
Himalaya.

2. To test the effectiveness of symbiotic
association on Neo- fixation.

3. To estimate the Ne-fixation efficiency
and nitrogen accretion in some impor-
tant associations.

4. To evaluate the role of some of these
species on the maintenance of soil fer-
tility.

Fesults and achisvements:

1. Soil pH is slightly acidic to neutral
in mix spp+cropland and Albizzio-mix
spp + cropland system, while it is acidic
in Alnus+eardamom and natural forest
+cardamom systems. Overall soil mois-
ture was higher in temperate sites than
in sub-tropical sites. Soil organie carb-
on was highest in natural forest+ear-
damom (3.54% to 8.60%) followed by
Alnus+cardamon (2.93% to 5.50%) and
Albizzia-mix spp+eropland (0.88% to
2.67%) stands. There has been drastic
decrease in the soil organie carbon with
the change in land-use, from natural
forest to cropland. However, ineorpora-
tion of Ne-fixing Alnus and Albizzin
was found to help in maintaining soil
organic carbon levels to a considerable
extent.

2, Per cent total nitrogen in the soil
was highest in natural forest+car-
darmom (0,33% 10 0.91%) in all seasons,
followed by Alnus+cardamom (0.24%
to 0.47%), Albizzic—mix spp+eropland
(0.11% to 0.50%) and mix spp +
cropland [ 0.12% to 0.37%). As much
as 25 times less toral nitrogen was
recorded in mix spp+cropland as com-
pared to natural forest+eardamom in
auturmn. Nitrate concentration in soil
varied significantly between sub- tropi-
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cal and temperate sites beth in spring
and rainy zeason. Pooled NOg-N con-
centration in the spring was 4.243
meg/100 g soil in mix spp+cropland,
followed by 0.985 mg/100 g soil in Al-
hizzia-mix spp+eropland and 0.614
mg/100 g soil in Alnus+cardamom. Am-
maonium mitrogen (NH4-N) when pooled
for each stand showed highest value
of 0.90 mg/100g soil in natural forest
+eardamom followed by 0.75/100g soil
in Alnus+cardamom and 0.63 mg/100g
in mix spp+eropland.

3. Data for total-phosphorus and
mineral-phosphorus were pocled for
each stand in each seasen. Total-P
values were higher in autumn and
spring while lower values were
recorded in winter and rainy seasons.
In spring at mix spp+cropland site,
both total-P and mineral-P were higher
and 69% of total-P was contributed by
mineral-P. This was attributed to burn-
ing of weeds and non-palatable erop
residues at this site. Total-P and
mineral-P relationships clearly indi-
cated that the btmlk of phosphorus is
organically bound in natural forest
scardamom and Alnus + cardamom
stands. Phosphorus fractionation for
secondary phosphates such as Ca-P0a4,
Fe-PO4 and AT-P0O4 and insoluble phos-
phorus such as occluded Fe-PO4 and
cecluded Al-PO4 was also carried out
in all the stands. Secondary phosphates
were highest in Alnus + cardamom
stand.

4. Biomass and net primary produc-
tivity of the Alnus+cardamom stand
exceeded by about 26% and 54% respee-
tively, to that of the natursl forest+car-
damom. Large cardamom agromnomic
vield was more than twice under Alnus.
Nutrient concentrations of different

plant components of Alnus were higher
than for mix tree species. Back trans-
Ipeation of nutrients from leaf, before
abscission in Alnus was lower than
mix tree species, because of higher
availability and uptake of these ele-
ments in Alnusscardamom stand. This
indicated poor nutrient conservation in
Alnus. Nutrient use efficiency
decreased under Alnus; this pattern is
consistent with the expectation that
efficiency should decrease with increas-
ing rates of uptake. Large cardamom
based agroforestry system under Alnus
was more productive having ac
celerated nitrogen and phosphorus cy-
cling, and seemed sustainable.

5. Biomass and net primary produe-
tivity of the Albizzia-mix spp+eropland
stand exceeded by about 24% and 13%,
respectively to that of the mix spp+
cropland stand. Agronomic yield of
crops was nearly the same in both the
stands. Madarin orange fruit produe-
tion was 1.2 times higher under the
influence of Albizzia. Nutrient con-
centrations of different plant com-
ponents of Albizzia were higher than
in mix tree species. Back translocation
of nutrients from leaf before abscission
in Albizzia was lower than for mix tree
gpecies because of higher availability
and uptake of these elements.
Nutrient use efficiency increased
under Albizzia, whereas it decreased
under Alnus in temperate site. The
mandarin orange-baszed agroforestry is
a highly nuirient exhaustive system,
as compared to large cardamom-based
agroforestry system. Mandarin ovange-
based sgroforestry system under Al-
bizzia was more productive having
accelerated nitrogen and phosphorus
eveling, and could be made sustainable
by maintaining Albizzia in higher
density.
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3.5.5 Impaet of Possible Climafe
Change on Growth Performance of
Flants

Background

The elements of climate (radia-
tion, temperature, wind and moisture)
determine to a large extent the type
of vepetation of a region. A substantial
body of evidence indicates that human
activity is altering the earth's climate
and this effect will become more
pronounced over the next decades. The
predictions are that over the next
several decades the climate will change
in ways not experienced in the recent
history.

A continuous rising of almos-
pherie CO2 concentration which is ex-
pected to double by the mid-to end of
21st ecentury, 18 now regarded as a
major envirenmental problem. It is yet
not knoewn how increases in atmos-
pheric COz will influence photosyn-
thetic and general ecosystem behaviour
and how such behaviour will interact
with the earths’ climate. It is also
speculnted that species which are much
it use may not be suitable species for
the future. Therefore, a knowledge of
plant responses to increased CO2 con-
centration may be useful to predict the
ccological consequences of rise in at-
mospheric COz concentration far
growth, composition and structure of
general ecosysten.

Objectives

1. Shert and long-term effect of rising
CO2 concentration on morphological,
anatomical and physislegical at-
tributes of plants.

2, Combined effect of rising COz and
other environmental factors on growth
performance of plants,

3. Identification of useful physiological
eriteria selection of better adapted

genolypes.

fReaults ond Achievements

1. A short-term increase in CO2z con-
centration resulted in slight increase
in net photosynthesis but significant
decrease in transpiration rate (Fig. 4a
& 4h),
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2, With increase in COs, a correspond-
ing decreasze in conductances for water
and COz were found.

3. The water use efficiency of plants
did show improvement upon exposure
to elevated concentration of COz (Fig.
de).

1.5.6c Biomazs of Woody Debris and
other Detrital Pools in Different Forest
Types of Binsar Wild Life Sanctuary

Bachkground

Woody debris in the form of snags,
logs, large branches and small twigs,
and other detrital pools forms major
structural feature with many erucial
eeplogical functions as habitat for the
organisms, in energy flow and nutrient
eveling, thus influencing seil and sedi-
mentl transport and storage in a forest
system. The present study was under-
taken in chir pine (Pinus roxburghil)
at 1600 m amsl, and mixed {(Quercus
lewcotrichophora, Rhodedendron ar-
boreum and Lyonio svalifolia), banj
vak (£} levcotrichophore) and tilon) oak
(€. floribunda) forests each at 2500 m
amsl,

Cbiectives

1. To quantify woody debris of different
gize classzes.

2. To guantify the amount of other
detrital pool

3. To gquantifly woody debris in different
decay classes

4. To analyse distribution pattern of
wood pieces of different species

Results and Achievenents

1. The fresh leaf litter of dominant
species across the forest types was
higher in summer when most of the
litter fall takes place and lower in
winter seazon. Across the forest

it ranged from 10,4 - 118.0 g/m” in
summer, 4.4 - 22.4 g.-’n:.2 in rainy and
1.2 - 13.2 g/m® in winter. Miscel-
laneous leaf litter was gene&a]hr higher
in summer (2.0 - 26.4 g."::n. 3, fallowed
by winter (1.0 - 1'?2 gx'-n Y and rainy
(2.0 - 14.0 g/m®) seasons. Miscel-
laneous litter viz., reproductive 1:|a‘~113't.lsi
bark ete. ranging from 5.4 - 72.0 g/m
was also higher in summer season.

2, Partially and more decomposed litter
Was htghcst in gummer (116.4 - 1298.4
gfm ), followed by rainy (55.6 - 1112, El
gs'm J and winter (114.0 - 807.6 gu’m )
months, Wood litter of & mm diameter
was recorded to be highest in summer
(44.4 - 102.5 gfm }and lowest in winter
(40.1 - 48.0 gfm } except mixed forest
where it Jvas lower in rainy seazon
(11.2 g/m). Wood litter of 5 mm
diameter but 20 ¢m length ranged
from 16.0 - 62.0 g/m® in summer to
56 - 124 gfmE in winter. In rainy
season values were in the range of 2.0
- 348 g'm.

3. Woody debrig of 5-20 mm diameter
varied frcrgn 30.65 in mixed forest to
59.21 g/m” in hank cak forest, of which
56-92% was due to dominant species.
Woody debris of 21-100 mm was in the
range of 82 61 (chir pine forest) to
208.37 g."m {banj vak forest), of which
GB-100% was contributed by dominant
speciez. Amount of logs and snags of
101 mm diameter, recorded only from
chir pine forest were 987.52 gm’,
respectively.
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4. Most of the wood pieces for different
species of 5-20 mm diameter were ran-
domly distributed (61.5%), followed by
regular (23.19%) and contagious (15.4%)
distributions. 50% of wood pieces for
different species of 21-100 mm
diameter were contiguously dis-
tributed, followed by random and
regular distribution. Logs and snags
of 101 mm diameter were distributed
regularly,

(Thiz project is supported by Couneil
of Scientiflic and Industrial Research,
New Delhi).

d.8.60 Plysico-Chemical Properties of
Sofl along an Elevational Gradient in
Binsar Wild Life Sanctuwary

Background

Spil iz an important éomponent
of the forest system because it acts as
a medium for the plant growth.
Nutrients are taken up by the plant
from sz0il and returned to the soil
through litter fall for re-use. Seil
nutrient concentrations are influenced
by the type of vegetalion. Therelore,
for ecological studies, management
decisions, conservation practices and
sustainable use of resources, informa-
tion on soil properties of various forest
types of any region is a pre-requisite,
Keeping this in view, a study on soil
properties of two depths (0-15 and 15-
30 cm) has been carvied cut for chir
pine (Pinus roxburghii) at 1600m amsl,
chir  pine-banj oak (Quercus
lencotrichophora) at 2100 m amsl, and
banj eoak coppiced, mixed ().
leucotrichophora, Rhododendron ar-
borewm and Lyonio ovalifolic) and
tilonj oak Q. foribunda) at 2500 m
amsl in Binsar Wild Life Sanctuary.

Crhiectives

1. Analysis of physical and chemical
properties

2 Analysis of total nutrients

4. Study of the inflluence of vegetation
on soil nutrients

Results and Achieventents

L. The soil was found to be residual
and shallow; light vellowish brown to
yvellow in eolor in lower elevation
lorests and brown to brownish yellow
or dark greyish brown in color in higher
elevation forests.

2. With few exceptions, water holding
capacity was found to be in the range
of 76-115% and 87-135% for lower and
upper depths, respectively,

3. The soil moisture of samples from
two depths was not much different and
ranged from 15.2% (chir pine forest)
to 32.7% (tilonj oak forest).

4. The pH which has an effect on scil

structure, weathering, humification
processes, maobilization of nutrients

and exchange of ions was slightly lower

for the lower depth samples. pH values

ranged from 5.72 o 6.66 at upper depth

and 5.64 to 6.57 at lower depth.

5. Organic matter (7.74-18.8% for
upper depth and 2,17-14.49& for lower
depth), organic carbon {4.10-9.79% for
upper depth and 2.17-7.60% for lower
depth) and nitrogen (0.174-0.473% and
(.154-0.310%, respectively for upper
and lower depths) were recorded to be
higher for upper depth compared to
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lower depth.

6. Carbon/mitrogen ratio which indi-
cates the net rate of mineralization
was 17.5-33.1 for upper depth and 13.8-
24 5 for lower depth samples.

7. Water holding capacity, soil mois-
ture, organic matter and carben,
nitragen, and potassium increased with
increasing elevalion while the reverse
was true for phosphorus, sodium and
caleium.

3.6 QUICK APPRAISAL STUINES

3.6.1 Study of the Diversity and Status
aof Plants in Nanda Deol biospliere
Reserve.,

Background

Dr, 55, Samant, a sclentist of
the Institute, participated in the Scien-
tific and Ecological Expediticn to
Manda Devi bicsphere reserve. The ex.
pedition was organised by the Corps
of Engineers. The guick appraisal
study of the area was taken up by the
scientist with following cbjectives:

1. Inventory of vascular plants (An-
giosperms, OGymnesperms and
Pteridophytes).

2. Assessment on habitat diversily and
floristic diversity.

3. Natural resource utilization pattern
of willagers within Nanda Devi Bio-
sphere Reserve.

4. [dentification of status of plants and
prioritization for conservation.

Ohaerpations Recorded:

1. A total of 620 species of wvasenlar
plants were recorded from NDBR and
308 species were pdded to the previous
list.

2, The altitudinal distribution of the
flora shows that the maximum number
of species (464) occur between 2800-
3800m, followed by 325 species be-
tween 2000-3800 m, 313 species
between 3B00-4800 m and the lowest
number of apecias (2) between 4800-
5800 m.

3. 15 types of habitats (i.e. forests,
exposed places, shady moeist places,
rivering, water courses, rockaboulder,
rock crevicesfunder boulders, marsh/
wet, alpine pastures/slopes, moraines,
shrubberies, waysides/roadsides,
epiphytic, saprophytic, parasitic) were
identified.

4. 76 species exhibited restricted
hahitats, small population size and
narrow range of distribution and are
rare-endangerad.

5. 8 species (i.e. Allium stracheyi,
Cwpripedium elegans, C. himalaicum,
Disscorea deltoidea, Naordostachys
grandiflora, Picrorhiza kurrooa. Acer
caesium and Saussurea cosius) listed
in the Red Data Book (RDB) of India
were noticed in NDBR.

6. 97 species are being utilized by the
villagers in different forms (ie. 17 as
medicine, 55 edible/Tood, 15 fodder, 16
fuel, 5§ cultivated tools, 8 house build-
ings, 11 religious purpeses and 6 with
mizeellaneous uses).

7. 13 species of crops and 12 species
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of vegetables are cultivated by the vil-
lagers. 7 fruit plants oecur in the wil-
lages, Of these, Juglans regia
(Akhruwa) and Prunus persica
(Khirola) also grow in the wild.

3.6.2. Impact of Rain and Landslides
on Almora Town: An Assessment

Bockground

Dering the month of September, 1993,
Almora town received unprecedented
rainfall. The rainfall recorded during
the first fifteen days of the month was
in excess of 300 mm; whereas the total
average annual ramnfall for Almora 1s
1000 mm. This led to large scale
damage to houses and prolonged block-
age of roads, leaving Almora in an
state of practical isolation for nearly
three weeks., A guick study was un-
dertaken by the sclentists of the In-
stitute with following ohjectives:

1. Ta survey damage Lo movable and
immovable property and identify pos-
sible causes.

2. To aszsess hardships faced by the
residents, and also to assess general
preparedness of people and the official
machinery for such events

Observations Recorded

A repid assessment resulted in
the following:

1. Damage varying from miner to major
was recorded in over ninety houses;
high to almost total damage was
recorded in aboul thirty houses; nearly
three fourths of badly damaged houses
were in Khatiyari, the new residential

colony of Almora.

2. Except for isolated cases, nearly all
houses with high or near total damage
were constructed within the last fve
yvears; and most within the last two
years.

3. The damapge was largely confined to
immovable properiy and generally
enough time was available to shift from
houses reported damaged. This for-
tunately avoided loss of life and in-
juries.

4. The leading causes of damage were:
Lack of proper surface and subsurface
drainage, leading to landslides and
subsidence; improper disposal of loosze
soil and construction debris; improper
foundations and heavy building strue-
tures.

5. On hardship count, a good deal of
support from neighbours ete. was avail-
able to pecple having to move out of
houses; Electricity supply was largely
normal; Supplies were available in the
market. No hoarding tendency was
noticed amongst traders. The goods in
stock were displaved prominently in
the shops. The prices of vegetable
produce tended to be slightly high; how-
ever, people in the outer fringes of
town were less affected as they were
eloser to local produce areas. Water
shortages were experienced by a num-
ber of localities for upto two weelks,
However, people depending on springs
were unaflected, People in peneral were
found to be psychologically unprepared
for such an event as it was not an-
ticipated. Most households had suffi-
vient stocks of essential supplies as the
stocks had been replenished at the
beginning of the month,




46

6. Water Supply Department (Jal
Nigam) was found ill equipped to hand-
le such eventuality. Most of the pumps
had mechanieal failure and problem of
gilt in the Kosi-river uptake points. A
major pipe break near S8anwal Cottage
led to not only total disruption of water
supply in a number of colonies, but
also a leading cause of extensive slip-
page of a public pathway there.

7. The town's stock position of essen-
tials was found to be adeguate for three
weeks, the duration of road block. The
position of petrol, diesel, kerosene was
however affected badly. After nearly a
week of blockage the above items were
an reserve.

8. The Public Works Department was
found to be over whelmed by multiple
landslides and extensive settlement of
roads.

Based on the above observations, some
recommendations are as follows;

1. City needs strict control over con-
struetion activity. The following
measures are proposed; All plans of
construction be examined for
suitability of construction site. Con-
gtructions in known "unstable” areas
or where construction can lead to sub-
stantive alteration of surface and sub-
surface drainage patterns should not
be undertaken, Attempts should also
forus on working out percentage area
which can safely be constructed upon
in a given locality, In building plans,
gpecific attention should be paid to
earth and debris borrow and disposal
areas. Special attention should be paid
to deszign of foundations to ensure that
it reaches all the way down to the
rock., Heavy structures should be

avoided especially in unstable areas.

2. The area starting from ecantonment
and extending down below to Khatyari
Colony needs extensive examination.
At the upper end, the area is nearly
300 mt. wide extending from Sitapur
Eye Hospital to Vivekananda
Laboratory. At the lower end, this area
is approximately 1000 mts. wide ex-
tending from newly constructed cam-
pus for law and commerce faculties of
Kumaen University Campus te Base
Hospital.

3. Pumping and piping network of
Water Department needs upgrading
and renovation.

4, The supply stocks were sufficient
during present situation. However, at-
tempt should be to have stocks which
will suffice for B-8 weeks as opposed
to sbout 3 weeks.

4, INSTITUTIONAL NETWORKING
AND HUMAN INVESTMENT

For environmental management
of the vast Himalayan region, net work-
ing of the existing Institutional in-
frastructure is critical to optimize the
use of available scientific talent. This
is proposed to be achieved through
interactive workshops and seminars or-
ganized on specific themes or on
regional problems. Pooling the scien-
tific capability within and outside the
Himalayan region and strengthening
thisg iz the prime objective of this ac-
tivity.
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d.1 Integrated Eco-Development Re-
search Programme in the Himalayan
Region

Integrated ecodevelopment re-
search programme, transferred from
the Ministry of Environment and
Forests, Govt. of India to the Institute
in 1992-93, has enabled Institutional
Networking for comprehensive action
oriented research during the year. The
main ohjective of this programme is
to promote socio-economic development
of the hill people, in harmony with the
environment, and striving to improve

the well being and quality of life of

the people in the Himalayan region,
Under two bread thrust areas, namely
Technology Development and Research
for Integrated Eco-development and
Technolegy Demonztration and Exten-
gion, 13 new projects (09 to Univer-
sities, 02 to Autonomous Organizations
and 04 to NGOs) were processed for
funding during the year.

In addition to newly sanctioned
projects, financial commitments of 14
projects sanctioned earlier were ful-
filled. 8 projects have been succesafully
completed during the vear. Further-
more, the follow-up action on the
recommendations of completed projects
have been taken up, and the same
were also sent to the concerned depart-
ments of State/Central Govt. for follow
up action at their end.

Following workshops/meetings
were organised during the vear

- First Project Monitoring Workshop
idJune 22, 1993, Tadong, Sikkim).

- Third Project Evaluation Committes
{PEC) meeting (June 23, 1993, Tadong,

Sikkim).

- First Project Presentation-cum-
Evaluation Workshop (Dee. 28- 28,
1993, Kosi, Almora).

- Fourth Project Evaluation Committee
(PEC) meeting (Jan. 20, 1994, Deh-
radun, U.P.).

4.2 Human Investment

Peoples' perception of environment and
development are important for their
involvement in effective management
of natural resources. The ohjective is
not only to build direct links with the
people through regional centres, but
alan to strengthen links through NG0s
by organizing a series of training and
interactive workshops,

First workshop on "The Role of
NGOs in Environment and environ-
mentally Sound Development of
Himalayan Region" was organised at
High Altitude Plant Physiology Re-
search Centre, Brinagar (Garhwal) on
September 20, 1993, Twenty four
NGOs from Himalayan region, espe-
clally from Garhwal and Kumaun, at-
tended the workshop.

Becond workshop on " The Role
of NGOs to identily initiatives for sus-
tainable development of North East
India" was erganised at Guwahati on
17-18th Feb., 1994, Thirty two officials
from NGOs of the North East region
attended this workshop,

Bodrivan Restoration ot Bedrinath

After testing restoration
methodolegy for degraded lands, it was
considered important to demonstrate
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it in the area which needs immediate
restoration and will be seen by all
sectors of the socety. Badrinath valley
was, therefore, selected for setting a
demonstration of restoration of

degraded land.

The programme was inaugurated
on September 16, 1993 by Shei R
Rajamani (Secretary, Ministry of En-
vironment & Forests, Govt. of India)
and presided over by Shri RB.5. Tolia
(Secretary, Hill Development, Govt. of
Uttar Pradesh). The event marked the
beginning of 2 long-term project which
envisages to involve pilgrims, saints,
army personnel, NGOs, members of
Badrish Panda Panchayat, school
children and local peaple.

A large number of seedlingz of
Betula utifis, Hippophae dibetena and
Populus ciliato have been raized at
different locationz in Garhwal
Himalaya. Negotiations have been
made with the officials of District ad-
ministration (Chameoli, Garhwal), State
Forest Departments, Badrnath-Kedar-
nath Temple Committee, Badrish
Panda Panchayat and Army personnel
of 9 Independent Mount Brigade. Af-
forestation drive in and around
Badrinath area will again be launched
soon after the shrine opens.

£.3  Institutional Collaboration and
Publications

4.3.1 Imzgtitutional Strengthening of
Sustainable Mountain Agriculture:
ICIMOD-GBPIKED Collaboration

The broad chjectives of ihis caol-
laboration are 1o promote joeint efforts
for (i) undertaking research and
development activities directly

relevant to the problems and issues of
mountain farming in a regional
perspective (i) exchange of knowledge,
and improvement therein, between dif-
ferent countries for environmentally
sound development in the Himalaya
(iii) emhancement of expertise and in-
stitutions through training/
workshops/reorientation capsule cour-
ses using pre-existing knowledge and
output from activities in (i) and (ii).

Thematic activities planned relate
to (a) biodiversily management for
speip-economic rural development (b)
creating a data base and agroecaolagical
zoning by setting up Geopgraphic In-
formation System facilities through
Mountain Hesource Information Sys-
tem {MENRIS) programme of ICIMOD
(e} dissemination of knowledge on op-
tions of sustainable resource manage-
ment through audiovisuals in local
languages and demonstration of Slop-
ing Land Agricultural Technology
(SALT) adapted to Indian conditions.
This programme has taken off by enter-
ing an agreement by the collaborating
Institutions in March, 1994,

4.3.2 Tropical Seil Biology and Fer-
tility (TSBE) Programme

A coordination centre for re-
searches related to soil fertility
management component of agriculture
started operating during the current
year. The cbjective of the centre spon-
sored by International Development
Research Council (IDRC) as an exten-
sion of International TSBF programme
is to promote sustainable agriculture
in South Asian countriez. Core theme
addressed in the programme pertains
to identification of ways and means of
synthronising the nutrient release
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processes driven by soil organic matter
and organisms with crop demands and
to test the efficacy of identified inter-
ventions in terms of environmental,
social 2nd economic parameters. A
major praject proposal focusing on
emall and marginal farmers in uplands
in the Himalaya is being negotiated
for funding. A workshop for erystal-
lizing multidisciplinary approaches
linking agronomy, ecology and soil
gcience for enhancing the sus-
tainability component in mountain
farming has besn tentatively planned
for October, 1994,

4.3.3 Environmental Information Sys-
tem (ENVIS ) Centre

The ENVIS Centre at the in-
gtitute was established in Sept. 1992,
During 1992-93, computer systems ete.
were procured and a biannual peri-
odical - ENVIS Bulletin, on Himalayan
Ecology and Development was planned.
In keeping with above, ENVIS Bulletin
was published and circulated. The
ENVIS Bulletin Vol.2, No 1 has also
been brought out. The format for bul-
letin has been revised. A conscious
siternpt haz been made to present
primary data as well as compiled secon-
dary information. It is also proposed
to strengthen secondary information
compilation further. Additional publi-
cations containing suitable compila-
tions will be brought out as and when
necessary during 1994-95,

During the year, proposals for In-
formation Archival and Retrieval Sys-
tem along with a Documentation
Centre were submitted to Ministry of
Environment & Forests (MEF). The
proposals aim at creating modern
facilities for quick storage and retrieval

of information; in addition to creating
state of the art document creation
facilities, MEF has part funded one of
the proposal and accordingly equip-
ment are being procured. Subject to
gvailability of funds, it is proposed to
make hoth facilities operational during
1904-95. Additionally, in ENVIS Ad-
visory group meeting at MEF in Feb
94, a presentation was made highlight-
ing requirement of networking between
regional units of the institute.

434 Tropical Seii Biclogy and Fer-
tility Research: South Asian Context

Thiz volume results from the
proceedings of the workshop sessions
in the "Inaugural Tropical Scil Biclogy
and Fertility (TSBF) Programme-
Indian Network Workshop” held in
Kausani, Uttar Pradesh in April, 1992,
sponsored/organised jeintly by TSEF
Headquarters, Nairobi, Department of
Science and Technology, Government
of India, School of Environmental
Seiences, Jawaharlal Nehra Univer-
gity, New Delhi, Indian National
Science Academy, New Delhi and the
Institute. The volume aims to help
those intending to carry forward re-
gearch following TSBF principles.

The book is divided into two sec-
tions, The first zection focuses upon
the TSBF philosophy where in ex- -
amples of designs for experiments
nested within the SYNCHRONY, SOIL
FAUNA, and SOIL ORGANIC MAT-
TER research themes are given. The
second section deals with two Indian
case studies, one which is feld based
and another based on preliminary
laboratory experiments. Linking
together intensive field based studies
with detailed process oriented field and
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laboratory experiments is crucial for
application of research results. The
publication brings out an effective link-
up between soil fertility related proces-
ges and social processes which is erucial
for people’s involvement in the sus-
tainable management of soil fertility.

4.3.5 Sustainable Rural Development:
Opportunity and Constraints.

(A micro-level analysis of Pronmati
watershed in Uttar Pradesh
Himalayal

The problen.s of the Himalaya in
a repional perspective are now well
known, theough assessments on their
nature and magnitude differ, A major
concern of all those involved in think-
ing about the region is how best the
econcmic goals of development could
be appreached without compromising
on the environmental and natural
resource values of the region and social
goals of develepment. The actions
needed to achieve multiple goals of
development are being commonly put
forward as approaches for sustainable
development. This publication decu-
ments the opportunities and con-
straints for sustainable rural
development in Pranmati watershed,
an area lacking motorable transport
and electrification in Uttar Pradesh
Himalaya.

4.3.6 Publication of the Book on ‘Plan-
ning and Development in Himalova:
An Approack for District Chamoli’.

A report on environmental status
of diztrict Chamoli was prepared by
Society for Himalayan Envirenment
Rehabilitation and Peoples’ Action
{SHERPA), The Institute, in collabora-
tion with this NGO undertook the task
of publishing this report as a Hima-

Vikas Occasional Publication. The boolk
deals in-depth about the geo-physical,
ecological and eco-cultural aspects in
addition to the problems and prospects
in resource use, management and
development. It is hoped that the book
will help to work out a balance in
programmes and activities that would
build Chamoli as a model district where
the twin goals of conservation and
developmernt can be achieved in a con-
structive harmony.

5. MISCELLANEQUS ITEMS

5.1 Additions fo Laboratory and
Library

A suitable equipped plant tissue cul-
ture laboratory with laminar flow
cabinets, autoclaving room and con-
stant temperature and humidity con-
trol room for maintaining cultures have
been developed in the Institute. A
similar facility is also being developed
in the Srinagar Unit.

Several major equipments have been
procured. These inciude high perfor-
mance liguid chromatography (HPLC)
Swstem, UV-Visible Spectrophotometer
(both from Kontron Instruments),
Electrophoresis with densitometer
Phast System (Pharmacia) and Quan-
tum Radiometer (Licor). A walk-in cold
room has also been installed.

Addition of 537 books this year raised
the number of titles to a total of 4665
in the library. A total of 69 interna-
ticnal and national periodicals are
being subscribed by the library.
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5.2 Prominent Visitors

1. Mr. Ronald Kemp and Mr. Steve
Jones from Owverszeas Development
Apencies (UK) visited the Institute in
April, 1993 during their Forest Iden-
tification Mission to Kumaon

2. Dr. R.S. Kapil, Director Regional
Rezearch Laboratory, Jammu-Tawi,
visited the Institute on June 6-9,1993
and signed a MOTU for collaborative
wark on cash crops for UP, Hills,

3. Drs. Rolf Sorenson, Per Kraft and
Kjell Eszser from NORAGRIC were in
the Institute to work on soil and water
resources in U.P. and Himachal
Pradesh in collaboration with the scien-
tists of the Institute during September,
1993

5.2 Awards and Honors

Prof. AN, Purchit was honoured
with SIC0O sponsored National
Academy of Sciences (NASD award for
the year 1992 for his outstanding con-
tribution in the field of environment

5.4 Membership of Specialized
Commitiees

Dr. K.8. Rao was granted engratis
membership of the Ecological Socciety
of America for a period of three years
from 1994,

E. Sharma, Scientist 'C' of the Institute
has been elected as "Fellow of Wational
Institute of Ecology” in 1993, Dr. B.P.
Kothyari, has been working as Member
Evaluation Committee, Somagra Sak-
gharta - Dwarahat Block from Jan.
1993,

Dr. L.M.5. Palni orgznised Brain

Storming Session on Plant Senescence
for DST, and acted as Chairman -
helped younger scientists from various
parts of the country in preparing
focused research propesals (CIMAP,
Lucknow].
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Strategies (ed. U. Dhar), Gyanodaya
Prakashan, Mainital, pp. 479-512.
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Bood, A, L.M.S. Palni, M. Sharma and O.P.
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{1993%), Quantification of intact ¢ytokinin
ghucosides in Datura innoxia erown gall tis-
sue by DCIL J. Plant Biochem. and Biotech
2-1056-109,

5.7 Participation in Symposiuzm/
Conferences

Plant Crowth Substances: Fact or Fiction.
Matienal Svmposium on Physiological and
Biochemical Aspects of Crop Improvement.
23-25 March, 1993. Lucknow (L.M.5. Palni),

Physiological basis of winter dormancy and
its effect on yield in tea. 23-25 March, 1803




o4

Ihid. (L.M.5. Palni and S.K. Nandi}.

Possible involvement of alternative resp.
pathway in regulating semescence of
Cladiclus florets, 23-25 March, 1993, ibid.
{5, Kumar and L.M.5. Palni; Recd. best paper
award).

A cup that cheers: some contributions to tea
research. Special talk organized by the Sik-
kim Seience Society, Tadong, Gangtok, June
15, 1993 (L.M.S. Palni).

Integrated Waste Management. 19th WEDC
Conference, 6-10 Sept. 1993, Aura, Ghana
(AP, Jain, D.R. Prazada Raju and 5. Setty)

Mew Technology for Sustainable Develop-
ment in the hills, Uttrakhand Shadh
Sansthan, 10 Oct, 1993, Nainital (LMS.
Palni and 5. K. Schani),

Hormonal Aspects of Plant Senescence. DST
sponsored BS3 on Plant Senescence. 18-1%
Cet 1993, CIMAP, Lucknow (LS. Palni
and S.K. Nandi).

Begional meeting on Watershed Manage-
ment and Hydrelogy erganized by UNESCO,
ICIMOD and IDRC, Nov. 1993, New Delhi
[K.G. Saxena).

ICIAMOD 10th Anniversary Symposium on
‘Mountain Environment and Development:
Opportunities and Censtrains”, Dee 1-2,
1993, Kathmandu, Nepal (PP, Dhyvani and
R.G. Singh),

Antifungal activity of bacterial strainz iso-
lated from tea seils, 1-3 Dec 1993, Indo-
German conference on impact of Modern
Agriculture on Enviconment, HA U, Hisar
(Anita Pandey, K. Coulomb and L.M.5, Palni;
Recd, best poster awand),

Plant Biotechnolegy: Opportunities and
Limitations, National Symposium on Recent
Advances in Ver. Sc. & Animal Production,
2.3 Des, 1993, Mukteshwar (LM.5. Palni
and N.A. Faroogaee).

Mational Beminar on Newer Challenges In
Agriculture, Horticulture and Industry : The
Role of Pheziologist and Biochemist, 11-13
January, 1994, Bangalore {5.C. Joshi and

LM.S. Palnil.

Seminar on “Environment and Economicg”
organised by Centre for Science & Environ-
ment at New Delhi, between 27-29 Jan. 1994
{Y.E. Rai),

Seminar on Forestry Sector Review by World
Bank, April 1994, New Delhi (AN, Purchit
and K.G. Saxenal,

Group Monitoring Workshep for D.S.T.
Young Scientists held at Santiniketan (W.B.)
April 2828, 1994 (R.S. Rawal).

5.8 Training Courses/Workshops

Completed correspondence course entitled
Dezigning Effective Research Proposals or-
ganised by Multipurpese Tree Species Re-
goarch, Netaiock Bangkok, Thailand
USAID-WINROCK Cooperative Agreement
(Feb. 1 to May 31, 1992) (B.P. Kothyari).

Samagra Swakshvarta meeting, June 15,
1993 at District Planning Office, Almora,
([+5 Rawat)

Regular course on remote sensing with spe-
cial emphasis on digital analysis at National
Remiote Sensing Agency, Hyderabad, from
April 19 to June 26, 1983, (3.C. Rail

Professional Training on Geegraphic [nfor-
mation System st International Centre for
Integrated Mountain Development
(ICIMOD), Kathmandu, Nepal from 2 to 28
August, 1983, (D.S. Rawat, 5.C. Rai, RK
Maikhuri, Anita Pande and K.G. Saxenal.

Fourth Regional Ce-ordination Committes
meeting of Regional Centre, NIH Jammu on
Aygust 3, 1993 at Shimla (8K Schani),

15t Mational Meeting on the Biosphere
Reserves on 26 Aungust, 1993 at New Dalhi
{5.5. Bamany)

Glaciology Training Course organised by
Guological Survey of India, Lucknoew from &
to 26 September, 1993 was attended. (Kireet
Kumir;

Training on "Geggraphic Information Sya-
tema Tor the Management of Natural Besour-
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ees and Environment” at [CIMOD, Kath-
mandu from 6th September 1993 to 1st Oe-
teber 1993, (S, Sharma, R.C Prasad, U
Rana, KK Sen and AP Krishna)

Workshop on "The Hole of NGOs in Environ-
ment and Environmentally sound Develop-
ment of -Himalayan HRegion” at Srinagar,
Carhwal on 20 Sept. 19593 (E. Sharma and
R.C. Sundriyal)

UNESCO Regional Training Seminar on
"Conservation and Management of Biological
Resources in the Himalaya™ organized by
the Institute at HAPPRC, Srinagar,
Garhwal, TP, Sept. 21-30, 1983 (P.P.
Dhyani, 3.5, Samant and R E Maikhuri},

National Workshop on farmer's participation
in management of irrigation system, Oct,
12-14, 1593, Roorkee (5.K. Sohani),

The significance of Nanda Devi Bicsphere
Reserve on the conservation and develop-
ment of remote ULF, hille, Ost. 16-17, 1903,
JeshimathMeni (3.8 Samant),

Regional level consultation on biodiversity,
Jan. 19-20, 1994, Lucknow (U, Dhar),

Development of methodology for inventory-
ing, monitoring and conserving biodiversity,
March 89-11, 1994, Bangalore (1J, Dhar).
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6. Statement of Accounts * 22, Paltan Bazar
(Above Frontier Jewellers)
HAR KAP Dehra Duan-248 (1
ISH C. OOR & CO. Tel: 0135-24941, 28255, 26368

CEARTERED ACCOUNTANTS Tlx.: D585 - 280 - DDBC IN
- Fax: (135-25182, 22727

a

The Director
G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT
Kosi, Almora - Pin 263 643

Desar Sir,

We have examined the balance sheet of G.B. PANT INSTITUTE OF HIMALAYAN
ENVIRONMENT & DEVELOPMENT, as at 2ist March 1994 and the Income and
Expenditure account for the year ended on that date which are in agreement with the
books of account maintained by the said institution.

We have obtained atl the information and explanations which to the best of our knowledge
and helief were necessary for the purpose of Lhe audit. In our opinion, proper books of
aceount have been kept by the head office and the units of the above named institution
so far as appears from our examination of the books, and proper returns adequate for the
purposes of audit have been received from units

In cur opinion and to the best of our information, and according to information given to
us, subject to the notes on accounts annexed the said accounts give a true and fair view-

(11 in the case of the Balance Sheet, of the state of affairs of the above named institution
as on March 31, 1984 and

{ii} in the case of Income and Expenditure account, of the income of its accounting year
ending on March 31, 1994

(iii}in the case of Receipt and Payment Account, of the receipts & payments during the
accounting year ending on March 31, 1994,

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

adf-
{HARISH C. KAPOOR)
F.C.A

Dated: July 12, 1994
Place: Debra Dun.

* Detailed annexures. - A to W 7 are available far inspection at the institute,
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HARISH C. KAPOOR & CO. 22, Paltan Buasr
CHARTERED ACCOUNTANTS s frmiss St

Tol: 0135-24941, 28155, 25368
Tlx.: OR86 - 340 « DOBEC IN
Fax: 0135-25153, 33727

NOTES FORMING PART OF THE STATEMENT OF ACCOUNTS FOR THE

YEAR ENDING ON MARCH 31,1994 AND ANNEXED TO THE EALANCE
SHEET OF EVEN DATE

The books of accounts have been maintained en eash basis,

In consideration of accepted sccounting principles, Format/presentation of the Statement of
Accounts as on March 31, 1994 has been changed as compared to previous years for proper
disclosure, true & fair view of accounts and for sufficient analysis of figures.

Depreciation on Fixed assets has been provided in the accounts to show fair realisable value
of assets held by the Institute.

All purchase of consumables, lshoratory expenses, chemicals, glassware, stores & stationery
have been charged to Ingome & Expenditure Account at the time of purchase.

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

NORAD: Norwegian Agency for Develupmeul‘Curpuruti.nl‘l.

ICIMOD: International Centre for Integrated Mountain Development
TSBF: Tropical Soil Biology and Fertility.

IERF: Integrated Eco Research Programme.

ENVIS: Environmental Information System.

DST: Department of Science & Technology.

CSIR: Council of Scientific and Industrial research,

DST (RWH): Department of Science & Technology (Rain Water Harvesting)
DST (3F): Department of Science & Technology (Soil Fertility)
INSA: Indian National Science Academy.

BIOTECH: Department of Bictechnology.

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

Annesure ‘A’ to W are integral part of Statements of accounts prepared for the year.

For M/S HARISH C. EAPOOR & CO
Chartered Accountants
B
(HARISH . KAPOOR)

Dated: July 12, 1994
Place: Dehra Dhin
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HARISH C. KAPOOR & CO. Valtan Bazsr
CHARTERED ACCOUNTANTS %‘E&;ﬁ%wm
R e
Fax: 0135-258182,

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI, ALMORA
Balgnee Sheet as on March 31, 1994

PARTICULARS ANN _ AMDUNT AMOUNT AMOUNT
SOURCE OF FUNDS: 3
* General Fund:
Last Balance: 1,118,641.24
Add: Additions For the Year: BiT.200.67 1,635,841.81
* Fixed Assets Fund:
Lagt Balanee: £3,559,093.00
Add: Additions for the year: 0,577,086.48 33,176,179.09
Less Accumulated Dep.: 4,639 408649 2‘3'.53517?5‘1(;
* Conglruction Fund - CCLY
Last Balance: 27,404,377.00
Add: Additions for the year: 26,800,000.00 54 904 377.00
Less: Transf. during the yr 000 54,204,377.00
¥ Project Fund: ‘A )
Research & Development Fund: £,299,166,18
Construction Fund: 50,580.00
Action Plan Fund: 0.00
ILERP Project Fund: 10.08
ENVIS Project Fund: 94,573.00
DET (RWH) Project Fund: 0.00
DET (5F) Project Fund: Q.00
DAT (RSRK) Project Fund: 25,734.00
DEBT {ES) Project Fund: .00
DST (REM) Project Fund: 34,632.00
CEIR Project Fund: 4, 165,00 ¥
BIOTECH (1) Project Fund: 1,405,260,00 : 4
BIOTECH (1) Project Fund; 4,544,256.00 -
BIOTECH (111} Project Fund: - A4.581,650.00
UNESCO Project Fund: 0.00
INSA Project Fund: 123,000.00
NORAD Project Fuand: Ti0,153.21
— 1CIMOD Project Fund: 3198305
TSBF Preject Fund: 151,474.00
l TSBF Workshap Fund: 0.00 1413857652

Balanes Carried Forward: 98,815,571.03
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HARISH C. KAPOOR & CO. 2 Palign Bazar
CHARTERED ACCOUNTANTS {ibave Pronsier Jeacllors)

Tel: G135-24841, BHE55, IS36R
Tix.: 0585 - 280 - DDEC IN
Fax: 0135-251582, 22727

G.B, PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOFPMENT, KOSI, ALMORA
Balance Sheet as on March 31, 1994

PARTICULARS ANN AMOUNT AMOUNT AMOUNT
Balanee Brought Forward: 98,815,571.03
* Other Liabilities:
Security Deposit: 40,952.00
Group Saving Link Tnsurance: 200.15
CPF Payable: 1,585.00 4303715
TOTAL Ra.. 93,258 608,18
APPLICATION OF FUNDS:
* Fixed Assets: W 28 536.775.70
® Deposits with:
CCU for Construction 54,204,377.00
5P, LAO for Land: BOLOOO.CD g4 984 377,00
* Becurity Deposits T,870.00
* Clesing Balanees: ' 16,009 585,48
TOTAL Rs.... 98 858 608.18
S Ag per our separale reporl of even date.
{Accounts Olficer) Far M/S HARISH C. KAPOOR & CO.
Sd- Chartered Accountanis
(Drawing & Disbursing Officer) S
Sdi- (HARISH C. KAPOOR)
(Officer Incharge) Daed: July 12, 1994
Silf- Piace: Diehira Dun

{Dhrector)
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Faltan Bazar
(Al Fronticr Jewellers)
Diehra Dun-248 001
Tel: 0135-2404 1, 25265, 25168
Tlx,: D5ES - 280 - DDBC IN
Fax: 013525152, 22727

HARISH C. EAPOOR & CO.
CHARTERED ACCOUNTANTS

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI, ALMORA
Income & Expenditure Accounts for the Year Ending on March 31, 1994,

PARTICULARS ANN - AMOUNT AMOUNT AMOUNT
Grants in Aid:
Designated Project Grants:
* Research, Development & Other Expenses 14,500,000, 00
* Construction Work: 25, 000,000.00
* Action Plan: 0.00
* NORAL: (.00
* ICIMOD: 621,730.00
* TSBF: 279,955.00
* [ERP: 8,607,334.58
* ENVIS: 000
*DST (RWH>: 0.00
*DST (8F): 25,000.00
* DST (RER): .00
*DET(ES) 40,000, 00
* DST (REM) 50,000, 00
* O51R: 19,520.00
* BIOTECH (1): 2,179,000.00
* BIOTECH (11} 4,605,000.00
* BIOTECH {IIT}: 4,591,000, 00
* UNESCO: 327 600,00
*INSA: 125,000.00
* TSBF Workshop: D0 5597113958
Lesa: Trf. 1o Designated Funds:
* Research, Development & Other Expenses: L4, 500, 000, 00
* Construction Work: 25,000,000, 00
* Action Plan: 0.00
* NORAL: .00
* ICIMCD: G21,730.00
*TEEF: 279,955.00
* IERF: 3.607,334.58
* ENVIS: 0.00
= DST (RWH): 0.00
* DT (3F): 25, 000,00
* DST (RSR): 0.00
* DEST{ES) 40,000.00
* DST (REM): &0, 000,00
*CEIR: 19,520.00
* BIOTECH {I) 2179 000,00

Balance Carried Forward :

46,322 538,58

55,971,139.68
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HARISH C. KAPOOR & CO.
CHARTERED ACCOUNTANTS

23 Paltan Bazar

[Ahave Frontier Jdewallers)
Dehra Drun-248 G01

Tol: 0135-24941, 2BE3S, 25388
Tix.: 0585 - 260 - DDHC IN
Fax: 013525158, 22727

G.B. FANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI, ALMORA
Ineome & Expenditure Account for the Year Ending on March 31, 1894,

PARTICULARS ANN AMOUNT AMOUNT AMOUNT

Balance Brought Forward: 55.4871,139.68

Trf, to Desipnated Funds Contd.: 46,322, 539.58

* BIOTECH (1L 4,605, 00000

* BIOTECH (111): 4,691 000.00

* UNESCO: 327,600.00

= INSA: 12500000

* TSBF (Workshopk 0,00 55,971,139.58 00K
T 0.00

Interest From Banks: T19,742.17

Crher Incomes;

* License Fes: 5.257.00

* Hostel Charges: 116.00

* Lodging Charges: TEE. 00

* Wiiter Testing Fawe: 3.960.00

* Tender Form Sale: 400,00

* Car Recoveries (For Personal 1,588.00

Usel:

* Bine and Penalty: 7,635.00

* Nursery Sale: 5,550.00

# Bale of Publications: 2R0.00

* Mizcellaneous: 8,125.00

* Reunding off Difference: .59 52.697.59

Designated Granls Utilized:

* Research, Development & Gther 12 818,807.20

Expenses:

* Censtroction Work: 27.715,776.00

¥ Action Plan: 102,286.00

* NORAD: 3,134, 82036

* [CIMOD: 550,806.95

*TSBF: G98.581.00

*1ERF: 3,6807.466.50

* ENVIS: 16,814,040

* DIST (RWH) 20,934.55

Balance Carried Forward: 48,105,372.56 752 459,76
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& Paltan Bazar :

o Frontior Jowollars)
tehra Dun-244 001
Tal: G135-24941, IB2AG, 2RAGH
Tlx.: DFHE - 280 - DDBC IN
Fax: ﬂllﬁ-ﬂqﬁm?, 2727

HARISH C. KAPOOR & CO.
CHARTERED ACCOUNTANTS

(LB, PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI, ALMORA

Income & Expenditure Account for the Year Ending on March 31, 1994

PARTICULARS ANN  AMOUNT AMOUNT AMOUNT
Balance Brought Forward 752,439.78
Desig. Grants Utilised Conted: 48,105,372.56
* DST (5F) 38,110.26
*DST (RSH): 58,689.00
*DET(ES): 40,050, 00
* DST (REM): 15,368.00
* CSIR: 19,5200
* BIOTECH (Ix T74,640.00
*BIOTECH (11 60, 744.00
* BIOTECH (111 5.350.00
¥ UNESCO: 327 600,00
*INEA: .00
*TERF (Workshop): 426,00 40,459,849 82
TOTAL INCOME (A) 50,212 289 53
EXPEMDITURE:
Project Expendituras:
* Research, Development & Other ‘B §,726,699.76
Expenses:
* Construetion Work: G 0.00
* Action Plan; ‘o 102,286.00
*MORAD: E 1,446,820 36
*ICIMOD: b 366,217.00
¥ T3BTF: b 98,581.00
*ERP: 'H 3,607 4556.50
* ENVIS: 4 16,814.04
*DET (RWH) o 11,586.00
“ DT (SF): " 11,852.00
*DET(RSR): p 62,274.00
*DST (ES) gk 40,030.00
* D3T (REM: N 15,368.00
¥ O51R: 0 19,520.00
*BIOTECH (I): i 155,940.00
*BIOTECH (11} o 34,327.00
*BIOTECH (1L R 9,350.0H)
*UNESCO: -4 29887200
*INSA: gl ad (.08 13,018,002.62
Balance Carried Forward: 13,018,002.62
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HARISIH C. KAPOOR & CO. Paltan Bszor
CHARTERED ACCOUNTANTS {bnva Kronfier Saalidra)

Tal: 0135-24041, 2R2G5, PAAGS
Tlx.: 0585 - 280 - DDBC IN
Fax: D135-25152, 2727

GEB. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOS, ALMORA
Income & Expenditure Account for the Year Ending on March 31, 1994
PARTICULARS ANN AMOUNT AMOUNT AMOUNT
Balance Brought Forward: 14,018,002 82
Capital Expenditure:
* Research & Development:

Library: 2,268,565.50
R & D Equipments: 3.458,721.19
(ffice Equipments: 19,642.35
Furniture: 345,265.40 6,002,197 .44
* Consmruction Exp.:
Capitsl Exp. Tri w OCU: 26,800, 000,00
GlussMet House: MB.T76.00 27 715, 776.00
* NORAD Project: 1;687,991.00
* 1CIMOD Project: 233,580.95
* TSBF Project; 0.00
* DT (R3R): T,415.00
*BIOTECH (1) G615, T00.00
+BIOTECH (11 26,417.00  36.377,086.39
TOTAL EXPENDITURE (B): 49,395,089.01
EXCESS OF INCOME OVER EXPENDITURE [ (A) -{B} | &17,200.57
il As per cur sepasete report of oven date,
{Accoumnts Olficer) Far MUS HARISH C, KAPOOR & Co.
Sdi- Chareered Accountants
{Drawing & Disbursing, Qfficer) Sels-
Sdf- (HARISH C. KATOOR)
(O cer Incharge) Duated: July 12, 1994
Sdf- Pigce: Dehra Dun

(Dirsctor)
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HARISH C. EAPOOR & CO,

CHARTERED ACCOUNTANTS

Paltan Bazar

f we Frontier Jewellors)
Dehra Dun-245 001

Tlx.: Y585 -

Fax: 0135-25152, 23747

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI, ALMORA

Receipt & Payment Account for the Year Ending on March 31, 1994,

FARTICULARS AMOUNT AMOUNT
RECEIPTS:
Openang Balance: 4,749 932,02
Grantsin Aid;
* Research, Development & Other Expenses: 14,500,000.00
* Construction Work: 25,000, 000.00
* Action Flan: 0.00
*IERF: 3,607,334.58
* ENVIS: 0,00
* DET (RWH): 0.00
* DET {SF): 25,000.00
* DT (RSR): 0.00
* DST(ES): 40,000.00
* DST (RKM): S0,000.00
+(SIR: 19,520.00
*BIOTECH (I} 2,179,000.00
* BIOTECH (11 4,605,000.00
* BIOTECH (11T 4,591,000.00
* UNESCO: 427.600.00
*INSA: 12500000 55 069 454.58
Interest from Bank 554,925.17
Other Receipts:
* Earnest Money: 9,80L.00
* Zecurity Depesit: 43.375.00
* Group Savings Link Ins.: 243.00
* Licence Fog: 2,267.00
* Hostel Charges: 116.00
* Lodging Charpes: ThHE.O0
*Water Testing Fee: 3,560,000
* Tender Form Sale: 400,00
* Car Hecoveries For Personal Use: 1,695.00
* Fine & Penalty: 7.635.00
* Nursery Sale: 6,550.00
* Sale of Publications: 280.00
* Miscellancous: 2,125.00
* Rounding O Difference: .00 86,123.00

TOTAL RECEIPTS Rs.

60,460,434, 77




€5
HARISH C. EAPOOR & CO. 22, Paltan Bazar
CHARTERED ACCOUNTANTS AR R

Tal: 013524841, 25255, 25388
The.: D685 - 280 - DDRE IN
Fax: 0135-25152, 32727

G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOZI, ALMORA
Receipt & Payment Account for the Year Ending en March 31, 1994.

PARTICULARS ANN  AMOUNT AMOUNT AMOUNT
PAYMENTS:
Project Payments:
¥ Research, Development & Other Expenses: ‘B 6,754,803.76
* Constroction Work: o 26,800, 000,00
* Action Plan; ™ 102,286.00
* [ERF: ‘H' 3,607 456.50
* ENVIS: T 15,814.00
* DST (RWH) ' 11,686.00
* DET (SF}: b i) 11,852.00
*DST (RSR) y 62,274.00
* DST (ESk gl 40 030,00
* DET (REM): ™ 15,368.00
* CEIR: ‘o 19,520.00
* BIOTECH (I} d i 579,878.00
* BIOTECH (II}: iy 281,059.00
* BIOTECH (11T i 14 8, 350.00
* UNESCO: 5 288,872.00
*INBA: x 0.00  3s611,149.26
Capital Expenditure:
* (ilasaMet House: 915,776.00
* Library: 2 DER.6ES.60
*R & D Equipments:
RESEARCH & DEVELOPMENT: 3,458,721.19
DST (RSR): 7,415.00
BIOTECH (I) 613,700.00
BIOTECH (1) 26,417.00 4 106,263.19
* Olfice Eguipments: 189,642.35
* Furnilure: 345,268.40 7,655,505.44
Foreign cantributien Inter AC: 43,256.00

Balance Carried Forward: 46,309,910.70
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HABISH C. KAP{}DR & CO. &% Prltan Bazar
CHARTERED ACCOUNTANTS T

Tal: OLI5-24941, 28265, 25J68
Tlx.: 0585 - 280 - DDRC IN
Fax: O135-25 153, 82727
G.B, PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI1, ALMORA
Reeeipt & Payment Aceount for the Year Ending on March 31, 1954,
_ PARTICULARS _ ANN __ AMOUNT ___ AMOUNT ___ AMOUNT
Balance Brought Forward: 46,309,510.70
Clesing Balance:
* Cash & Bank Balanee:
Cagh in Hand (IC AC):

Mmora: 40,371.51

Srinagar: T.044 59

Sikkim: 3L93

Hutly 5,835.01 B4251.84
Cash ot Banl (IC A/,

CBI Kosi A No, CD-14: 1,296 004,11

3BI Almora &0 Ne. 22752 7.617,688.53

5BI Tadeng AC MNo. CAM/ES: 113,953.54

SBI Kulle AC Neo. 50201/7: 35,508.97

SBI Srinagar AN No, 3/615: 319, 400.52

5Bl Chuchuyimlang A No, CA-51: 54,61 9,312,608.58
* Btamps on Hand: o 224000
* Fixed Deposits:

SBI Almora: B51,954.00

CEI Kosi: 93,824,068 G485, 778,06
* Fixed Doposits (Short Term);

SBI Almora; 2,620,638, 00

CBI Eosi: 1,035 363,69 3,660,001.68
* Advances:

Heouse Building Advance: 66,524, 00
Units of Institute:

Srinagar; 32.229.00

Sikkim: 11,157.85

Kullu: 15,8976.00) 84,410.55

Balunce Carvied Forwird: 14,074,934,72 46 309,9 .70




HARISH C. KAPOOR & CO.
CHARTERED ACCOUNTANTS

or Jrwpllers)

500

C.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMERT & DEVELOFMENT, KOSI, ALMORA

Recaipt & Payment Account for the Year Ending on March 31, 1994,

PARTICULARS ANN - AMOURT AMOUNT AMOUNT

08,9107

Balanes Brought Forward 46,3
Clasing Balanes Conitinued:

* Advanees Brought Forward: 14,074 934.72
Due - StalfiiOthers (10 AC)

C.58 MNepi (CSIRE 2,0:00.00

Harish Chandge: LGG2.00

S.K Gurani: 3.00

A0 Area Business

Message Network, Noida: 5,000,00

Pan Singh: GE5.00

A.5. Parihar: 4, 00000

Harish Kumar: 5,290.00
Director - JARI: 26.50
Klenzaids Con. Contrels Pyt Lid.: 57,175,048

Group Sav. Link Ins. 47.85 75,589,535 14,150, 524.07

TUTAL Rs... GO 4BD 45477

Say- As por our sepasite seport of even date.
{Accownts OMficer) For M8 HARISH C. KAPDOR & C0.
sS4 Clartered Accouniants

(Drawing & Disbursing Sdf-

HTICer)
Sdr- (HARISH C. KAPQOR)
(Oilecer Incharge) Dued: July 12, 1994
Sels- Flaee: Delra Dien

(Drireciog)



1. Canopy measurement using a portable analysar.

2. Lush growth of hops in the nursery at Kesi.
3, A community tap system with an automatie onfolf valde on the stand post.
4, Air study using an automated device.

B, A traditional naula in Almora, a perennial (?} seurce of drinking water.




1. ]nﬁmﬂmim of Automatic Westher Station at a sub-alpine sile, Kyangnosla (3200 m amsl) in
Sikkim

2 1se of a multislel divisce to record svil evosion and run-off at Banswara, Garhwal.
3. Carrying capacity of Kullu-Manali Complex

4. Data generation on silt_and run-off in a watershed using a stage-level-recorder with flume
arrangement at Dugar Gad, Pauri,

e




Impact of vain and landslides on Almera town | largescale damage to houses and roads (1 and 2).

Impact of road acesss and improved Eurchase power in a remote Himalayan location (Kapkot) :
changing housing pattern and use of high yielding varieties (3 and 4).




