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THE YEAR 1990-91 - AN OVERVIEW

The year 1990.91 was a notsble period in the
formative phase of the Institute established in August,
1988, During this phase, many of the activities and
efforts though do not become wisible, bur are ¢rucial in
that they have significant implications for the furture of
the organization. This Instioute has yer to pass through
a complere plan period. During the vear under review,
the First Five year Plan of the Instituce was formed and
the budgetary requirements were projected. Steps were
taken to get the Institute recognized and accepred a5
the pivoral orgsnization  for  documentation,
dissemination and demonstration of environment
orented rescarch and development in the Himalayan
region as envisaged in irs mandate.

The Institute functioned from decentralized
infrascructural set-ups in Kumaon, Garhwal, eastern
and north-castern Himalaya, These
programme execution were controlled eentrally from
Kosi-Katarmal, Almora. Even in the absence of
Institute’s own infrastructure, it was made possible
continue research and development programmes with
the infrastructural support and cooperation of various
other organizarions.

units  of

lssues concemning the construction of Instituce's
own buildings ar Kosi-Kamrmal, Almora were
vigorously pursued. Archirectural plan was given a
final shape so that the construction work gets execured
as soon as the modalities of acquisition/transfer of land
from U.P. Government are over. Hopefully, the
Institute will have its own infrastructure 3z Kosi-
Fatarmal during the nexe year,

Stability alongwith Laboratory and Library facilities
are the most crucial in derermining the quality of
output from & research and development organization
in the long run. The ad hoc human resource set-up
was, by and large, discontinued through regular

recruitment process. By the year end, the Institute ha
20 young Scientists working on different problems and
regions. In spite of the consmaints of creatin
laboratory facilities at remote areas where Institure i
located, a few major equipments including
micromereorologieal swatlon and growth  efficienc
analysers have been procured. A good number o
reference books and scientific joumals have beer
added o the Library. The objective of creatin
excellent laboratory and library facilities on prioric
was not only o strengrhen the Inseitute's own researct
and development programmes but also to provide suct
facilities to organizations and individuals havin
concerns common to those of the Institute. More thar
half of the grants received during the year were urilizec
for laboratoryflibrary purposcs.

With a strong realization about the complexitie
and diversity of Himalayan Environment at local
regional and even at global level, Institute’s mandare
envisages extension of Insticutional Nerwork 5o as
aptimize the use of available talenr and to improve the
wark efficiency in the efforts towards strengthening
the knowledge system for development of the region
Signing a Memorandum of Understanding betweer
H.M.B. Garhwal University, Srinagar and the Instinuce
was an achievement of the year. Such links with othe
identified centres of excellence will enable executior
of location specific programmes in the Himalaya.

Undertaking research and development activitiss
relevant  to problems of Himalayan
environment and development are the
responsibilities of the Institute. The year ended is the
second financial year in respect of the ten ongoing
projects supported with the grants-in-aid received from
the Ministry of Environment & Forests, Government
of India and three ongoing projects being supported by
other sgencies. These projects were planned as multi-
disciplinary endeavours t analyse the present
preblems, o demonstrate the capability of in-hand

VATIOUS
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science and rechnology to solve the problems, and
improve uwpon scientificftechnological knowledge of
problem-solution in a few represenmative areas. The
report gives the background, objectives and results
achieved in each of these projects covering four core
themes iz, Land and Warer Resource Management,
Sustainable Development of Rural Ecosystems,
Conservation  of Biclogical Diversity, Ecological
Economics and Impact Analysis. This Repore attempts
o present 2 comprehensive and abridged account in a
simple way 5o as to reach the people. Detailed project
reports specifying the technicalities and academic
inputs and outputs shall be covered in the next vears'
Report by which time all these projects will complete
3 years of duration. Many of the research and
development cuteome have however been published
in various journals. During the year 19 papers
published in Journals/Bocks had pone to the credic of
the Scienrizsts of the Institute. The achievements of
the year reflect the outcome of the joint effores at the
Institute. The work has been reviewed by Science
Advisory Committee on technical martters and the
Governing Body on policy issues from time o time.
Apart from the 13 ongoing projects, 3 new projects
were indtiated and 7 were planned o be additicnally
executed in the next year. Efforts are on to ferch funds
required to execute the planned projects from various
funding agencies.

With passage of time, the Institute, now in an
infant stage, will grow and certainly marure in s
thoughts and actions. A step shead o the common
philosophy of working ar ‘grass-root level’, the
Institute intends to adopt ‘tree-root—level’ approach
in developing our understanding as well as working in
the Himalayan region and this [nstiuce will be
dedicated to this vision in the vears to come,

AN, Purohir

Director

1. INTRODUCTION

Govind Ballabh Pane Himalaya Paryaveran Evam
Vikas Sansthan {Govind Ballabh Pant Institute of
Himalayan Environment and Development) was
established 25 #n autonomous organization of the
Minisory of Envirenment & Forests, Government of
India in August, 1988 o enhance the knowledge for
evalving effective strategies for management of natural
resources and sustainable development in the Indian
Hima|a'!.r:].

Envisaging the alround berterment of the Indian
Himalaya scretching over an area of abour 75,000km?
and characterized by vast ecological and socio-cultural
diversity, the chjectives and functions defined by the
[nstiture are:

(i} 0 undertake  in-depth  research  and
development  studies on environmenral
problems of Himalayan region and Shiwalik
ranges,

to evolve and to  demonstrare  suicable
rechnology packapes and delivery systems for
Intégraced and sustainable development of the

region,

(i)

(iil} ro collsborare and cooperate with educational
and other institutions and orgarizations in any
part of the world, having objects whally or
partly similar to those of the Institute by
exchange of feulty and generally in such
manner ag may be conducive to their common

objecrives.

The Institute developed as a decentralized ser-up so
as to facilitace the execution of research and
development proprammes in different regions of the
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Himalaya, with central adminisceative coneeol from
Kosi-Katarmal, Almora. Efforts were made to create
and strengthen the Institute’s own infrascructure ac
Kosi-Katarmal, Almora. In compliance with the advice
of the State Government authorities, land acquisition
proceedings for transfer of privatefstate land to the
Insticute were initiated. The matter was pursued
vigorously 50 as to create a stable base. The success in a
true sense however could not be achieved. The firse
phase requirement of land for construction of
Institute’s buildings and other acrivities ar Kosi-
Katarmal is yer to be sacisfied. Efforts were also made
ta ger the architectural plan of the proposed buildings
finalized which will be about 8000m? carpet area in the
first phase.

The Institute continued to enjoy the support of
various forms from High Altitude Plant Physiology
Research Cerntre, HMN.B. Garhwal University,
Srinagar (Garhwal) and Magaland Gandhi Asheam,
Chuchuyimlang, Mokokchung executing  ics
projects, A small aparcment leased for a period of two
years on rent at Tadong, Ganpgrok in 1989-30
remained the centre of propramme execurion for

in

eastern Himalaya and its nerth-castern extension
ranges.

The ad hoc set-up of the Institute was almost aver by
making regular appointments through duly constitured
selection committees during the year. By the year end,
there were 20 regular scientific personnel and 24
rechnicalfsupporting  staff  distribured different
centres of programme execution on regular strength of
the Institute.

in

2. RESEARCH AND DEVELOPMENT

PROGRAMMES

A conceprual
programmes
Management,

framework having four
Land oand Water
Sustainable Development

core
Resource
of Ruml

iz, ,

Ecosystems, Ecological Economics and Environmenta
Impact Analysis and Conservation of Biologica
Diversity formulated when the Institute came ir
existence, remained the basis of the future growth o
the Institute. In view of complex and interactive
problems  facing the  Himalayan  region
multidisciplinary research approaches rather thar
individual subject based ones were emphasized. Tc
start with, 4 couple of projects in each of the core
programme were planned and executed soon after the
Institure started funcroning from Kosi-Katarmal ir
1989-80. All these projects were conrinued during the
year 1990-91. It was not possible w give a coherem
orientation to the findings as most of the project
invalve rigorous data collection and analysis, a task
obviously not expected w be completed within 2
period of two years. However, all the projects have
yielded encouraging and interesting results. Although
there were no dramatic expansion of resources in terms
of finances or manpower, it could be made possible o
initiate a couple of new projects. Based upon the
experience of the ongoing projects and in-depth
appraisal of the environmental problems of the region
by reviewing the awvailable literature and by
conducting extensive surveys, strategic approaches o
be adopred in the future were formulated, Areas of
problem oriented research were defined, priorities were
fixed and financial and infrastructural requirements
were projected.

2.1. Projects funded by the Institute

2.1.1. Projects initiated in 1989-90 and

continued in 1990-91

The results and achievements in projects initiared
during the preceding year and continued during the
current year, alongwith the background and objectives
are stated below:
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2.1.1.a. Restoration of Depraded Land and
Sustainable Rural Development at Katarmal
{ Almora) in Kumaon Himalaya

Background

Improvement in biological productivity and utilicy
of degraded land is a prerequisite for arresting the
ongoing degradarional process and conservation of the
fragile hill eccosystems. While quite a lot of
information have been accumulared on the causes and
consequences of environmental degradation, effective
technological specificazions for solving the problems
are felt to be lacking. Although sporadic instances of
rehabilitating the degraded lands through planeation
forescry and modified agricultural practices have been
documented, yet the success achieved so far in this
sphere s wo licle. Much needs o be done o
demonstrate  the concept of integrated resource
management in field during the first phase and
subsequently adoption of the standardized packages by
the people. A comparability in the scientificf
technological prescriptions and socio-economic set-up
of the hill people is a must for the practical success of
the ameliorative packages. This project aims w
develop and to demonstrate an ecologically sound land
management technology for rehabilitation of a highly
degraded site (about 3 ha in size) ar Katarmal, Almora
district in Kumaon Himalaya. A rapid assessment of
the resource -potential specific to the ares scleced
indicated that adequare availability of waer and
initiating artificial regeneration of vegetation are the
essential immediate asks w be accomplished. A cost
effective technology of diverting the excess flow of
water being wasted from a perennial spring adjacent o
the site by cxploiting the opportunicy of gravitational
energy in a hilly landscape, augmented with harvesting
the minwater was introduced during firsc year of the
project. Besides, a number of rree and shrub species
selecred from both ecological and socic-economie
considerations  in  wvarying mixtures and  spatial
configurations  were introduced 50 as 1o identify

f

promising species and thelr cultural requirements.
Attempts were also made o find our constraint in
raising agricultural crops in the abandoned agricultural
land and to identify the necessary amendments. In-
band science and technology for restoring the
degraded land were applied during the first year while
refinements in the technology inwoduced and
improvement in the understanding of science relevant
o ecolopical restoration were tried vpon during the
following vear.

Objectives

(i} o improve upon the productivicy of degraded
land by applying the in-hand science and
technaology,

(ii) o underrake fundamental and applied
rescarches for refining the existing science and
technology  of  restoration/rehabilization  of

degraded land,

(i) to créate awarcness towards environment
relared issues in the rural mass.

Besults and achievements

{i} Technology of water harvesting inmoduced in
the project sire without any further refinement
was found w be effective in reducing the
magnitude of moisture stress to 2 considerable
extent. Maintenance cost of the rtechnology
following a year of its introduction was
negligible.

{ii} Protection of the site and surface irrigation once

in @ fortnight during the doy season could bring

in substancial improvement in production of
green fodder through natural regeneration. The
green fodder production during the second vear



A view of degraded land before the projoct was executed. Introduction of water harvesting and storage technology at
the project site and introduction of a
varlety of tree species.

Most of the intreduced trees were mised

Efforts for undertaking trials for restoration of
in @ nursery on the project site.

degraded land to suppart agricultural crOps.
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(iit)

{iv)

{w)

{vi)

following introduction of water harvesting
technology (3.5 tfha) was more than ten fold of
that observed in first year (03 cha). This
suggests that appropriate water management
techniques coupled with protection of the site

alone has considerable potential of mitigating

the fodder crisis.

A comparison of survival of the planted species
treated with surface irvipation once in a
fortnight and organic manure at the time of
planting (3 kglsapling) showed variable species
responses. Species like Quercus lewcorrichophora,
Albizia lebbek and Toona ciliam appeared to be
more responsive than the other specics.

Species  responses to  physico-chemical
conditions of the soil were mare prominent in
terms  of  growth Crowth
measured as elongation of main axis was
considerably improved by land preparation in
case of all the species. Mixing the soil with
organic manure in pits of 0.6m x 0.6m x 0.6m

than  survival.

size could bring about 6 fold improvement in
growth in case of Melia azedarach and four fold
increase in Alnus nepalensis (Table 1), Further
improvement in land as on well tlled terraces
(to a depth of 50 cm) and soil mixed with
organic manure had significant impacts only on
Melia azedovach and Grevillea robusta amongst
the species rested.

Increasing the pit size beyond 0.6m x 0.6m x
0.6m did not seem to accompany any significant
gains in terms of survival percentage or growth
rates,

Species  like Alnus  nepelensis, Alnus  nitda,
Acacia dealbara, Celis auswalis and  Duercus
leucoerichaphora were found to be prone to insect
infection, more so during the growing season.
Spray of Ecalux Ec.25 (1% vov) ar an interval of

(wid)

10-15 days was found to be effective to contre
the damage.
Based upon observational informaticn,
number of species including Dalbergiz sissoc
Ougeinia  delherpivides, Pyrus pashiz, Fiew
auricudaea, Ficus cunia, Ficus bengalensis, Ficu
voxburghii, Ficus relipiosa, Bauhinia retuse
Bauhinia vehli seemed useful for introductior
trials. All these species apparently have fodde
and fuelwood walues and abilities o add w so
nutrient pool. These species were introduced i
experimental plots this year.

Table 1. A comparative account of shoot

elongation (mean length of the main axis + standarc

error of mean after 12 months of transplantation)

of important tree species planted in degraded
land at Katarmal

Species Growth of muin axis
Control Armnendec
Alnus nepalensis TROH8.T 306.1419:
Acacia dealbata 160.2+15.1 26742174
Melia azedarach 275414 158.3£304
Prunus cevasoides 80.0+8.1 185.0412.
Grewia opposidfolia 40.2+1.0 09.0+7
Grevilllag robusta 135.6£6.9 1465118
{Chiercus leucotrichophora 316£1.8 Bl.exi2i
{neercus glowca 34.0+1.8 B32+12.0
Celtis ausrralis 56,0473 135.2£54

a-

b-

transplants in pits of 0.2m % 0.2m x 0.2m size with m
addicion of organic manure or soil preparation.
rransplanes in pits of 0.6m x 0.6m x 0.6m size filles
with soil devoid of boulders and mixed with organi
M nure



o &

T

Table 2. Qutput from the nursery maintained at
Kosi-Katarmal, Almora.

Species No. of Saplings/Seedlings
Aesculus indica Colebr, T
Acacia dealbata Link, 350
Agave americana Linn, 520
Albizia lebbek (linn.) Benth. 375
Alnus nepalensis . Don. 2707
Alnus nitida Endl. 1479
Bauhinia retusa Roxh. 7061
Celris ausmalis Linn. 6100
Dalbergia sissoo Roxh. 2282
Dendrocalamus sericeus Nees, 978
Grewia oppositifolia Roxh. 5461
Grevillea robusta A. cunn. ex.R.Br. 293
Juglans regia Linn. 32
Melia azedarach Linn. 2144
Prunus cerasoides . Don. 200
Pyrus passhia Buch - Ham. 1050
Chuercus plawca Thumb. 4187
Oueraus leucoerichophora ALCamus 10484
Robinia pseudoacacia Linn. 63
Rosa brinonii Lindl, 56
Sapindus mukovosst Gaerm. 1625
Bivta oriencelis Endl, 187

(viii} Having made a comparative assessment of quite
a few crops grown in the region and their
responses to @ gradient of land improvement by
managing the locally available resources wir,
water and organic manure in the previous year,
it was possible to improve the economic ourput:
input ratio from 0.62 ta 1.41 when the degraded

land was put to agriculral use. However,

substantial amounts of organic manure 8 12,5 ¢f

hafyear had to be added to the system.

(ix} A nursery of treefshrub species which have been
in use by the people in the region but are not
encouraged for one resson or the other, was
developed. During the wyear abour 50,000
saplings of 22 species (Table 2) were raised. On
demand they were supplied to the Fodder
Development Agency of the state government
and many local instivurionsfindividuals spart
from the use in Institute's experimental plots.
The cost per sapling was worked out wo be Rs.
0.63.

2.1.Lb. Integrated Watershed Management—a
Case Study in Sikkim Himalaya

Background

The consequences of environmental problems
invariably with multifarious implications have led w
consider watershed as a unit of resource problem
analysis and development planning in the hills.
Inherent to the watershed management approach is
the objective of achieving a balanced development of
diverse subsistence needs of the mankind in an
integrated mather than scctoral persspective. Such
comprehensive studies on watersheds of the Himalaya
are only a few and altogether lacking for the eastern
and north-eastern extension ranges. This project
initiated during the last year alms to identify and to
demonstrate integrated resource management SErategy
in Mamlay Warershed in the South District, the driest
region of the Sikkim state. The Warershed lies in
catchment area of the river Rangit. Preliminary
analysis of structural features of the watershed, socio-
economic set-up of the people, resource availability
and wtilization patterns initiated during the last year
were continued during the year.
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Objectives

(i)

(it}

(iii)

{iv)

srructural analysis of the warershed - stedies on
vegetation, soil, geology and socio-economic
interactions,

intensive studies on the dominant land use
SYSCEMS,

analysis of interactions of hydrological cycling
and current land uses,

assessment  of the  identified  invegrared

management models on the test sites.

Result and achievements

(i)

Lii}

(it}

{iv)

Based largely upon the secondary information
and Survey of India topographical sheers,
thematic maps depicting drainage
pattern, population distribution and land use at
a scale of 1:50,000 were prepared. These maps
formed the basis of characterizing the

relief,

fundamental biophysical atrributes of  the
watershed.
Human settlements were found w be

concentrated (79% of the sertlements as marked
in the warershed area) upto an altitude of
2000 m. amsl In general, seulements are
distributed in a diffused pattermn.

Habitations and settlements beyond 1500 m.
amsl. appeared to have come up following the
development of roads while those below this
level seemed to be age old.

Age old serclements appeared to be restricted
along and adjacent o the streams or lowlands
whereas the new oncs developed paraliel o the
roads.

(x) Data on

{v) The decinnial growth rate of population in the

watershed, though lower than thar of the stare
average, has increased from shour 10% in the
decade 1971-81 to 18% in 1981-91.

{vi) Except for a couple of isolated patches of

pasturefagriculeural land use, the upper hill
slope of the watershed (beyond 1800 m. amsl.)
bears a dense forest cover { > 60% crown
cover). Agriculture is the predominant land wse
in middle and lower parts of the slope/gradient.

{vii) Mozt of rhe agricultural land is in operation

current fallow being < 5% of the tom
agricultural land. However, cropping is mostly
rainfed, excepr traditional dirrigational practice:
used in the valley areas under paddy cultivation.

(viii) Poultry birds constitute the most dominan

component of the livestock followed by catle
poars and pigs, almose exclusively of the loca
breeds. Amongst the cattle, cows and bullock:
Buffaloes are rmre features
Contrary to open grazing practices in othe
parts of the Himalaya, swall feeding &
predominant in the region.

are  comimon.

(ix} An inventory of tree and shrub species ir

rradicional uses in the warershed was made
Efforts are continued to know more aboue the
rraditional knowledge of the diverse uses of wilt
species for subsistence needs. Some of thes
species, mostly those of fodder/food value, an
found in the agriculoural fields and can add o
rural economy if domesticared.

structure  and  composition o
representacive areas in each of the forest typ
mapped  (Fig.1) were collected. Preliminar
analysis of the data is indicative of forests of th
area facing the problem of timber extracrion
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Disturbances such as uncontrolled grazing/
browsing, clear felling for agricultural expansion
detrimental to forest resources though have
started their appearances, seemed not to be the
overwhelming  problems.  Amonpst  cthe
dominant forest trees, Caseanopsis sibutoides and
Shorea robusta appeared o be harvested at razes
far exceeding the nawml regeneration
porential.

Experiments were planned to measure the flow
rates berween different comparrments of the
hydrological cycling under varied land  uses.
Begular data collection will siam in the
following year.

It appears thar degradational process in the
watershed has 2er in motion during the recent
past (say 5-10 years) and is not as prave as in
other parts of the Himalaya - eg centrl
Himalaya. The research and  mansgement
priotity should be oriented towards prorective

SHED = LaNg USp ‘rema)

and conservative measures to avoid degradarion
in the future.

2.1.1.c. Designing Ecologically Sound Natural
Resource  Management  Stratepies  for
Sustainable Rural Development in Kapkot
Block, Almora District in  Central
Himalaya

Background

Bazed wpon the discussions with adminiscracors/
planners and subsequently a rapid selEsppraisal,
analysing the magnitude of shormpe of indigencus
resources supporting the corage industries in the
higher reaches of the Kumaon Himalaya and its
consequences were conceived as broad aims of this
project. Further, in these remote areas with difficult
accessibility, it scemed pertinent o arcempr for
rejuvenating and strengthening the waditional use
syscems through science/rechnological inputs rather
than bringing abrupt chanpes. This project aimed to




Ringal supposed to have decreased in abundance for
varied ressons—natural growth.

develop and demonstrate the science/technology for
sustainable development in 2 few villages in the higher
reaches of Kapkot block of Almara districe. In all chese
villapes ringal based cortage industries significantly
affect the rural economy and land use systems. Ciramin
Uthan Samid, a local volunrary organizarion, came
farward 25 a collaborator in the action oriented work
component of the project.

Ofeen the scope of research efforts concentrated on
micro-level for obwious reasons fail to reach the
developmental  apgencies. the
incompatibilicies and confliets in the development
needs desired at micro and macro pengraphical scale, it

Realizing Serios

was planned to project the conclusions on resource
problems, available options and their implications at
varied peopraphical scales and administrative units so
as w faciliate @ more sensible planning, Action
oriented work involving introduction of appropriate
species of local needs in land apparently exhausted of

Efforts for artificial regeneration on scrubland—a closs
up of | year old transplant in the
pProject arca.

its ucility potential was undertaken during firse year.
Simultaneously, sn analysis of the geo-physical set-up
of the Kapkor block was also initiated.” The work
undertaken during the cument year pertained o
evaluaring the success of rejuvenating efforts, finding
our the ressons of the failuresfsuccess and some

analysis of resource problems at micre  leve
{vizvillage) and macro level (viz block).
Ohbjectives

{i) analysing the current problems  anc

conséguences of ringal based cotrage industry,

(il) identifying appropriate land  managemen
practices s0 as to solve the current problems:
and

(iii} defining Integrated Tesource management on
geographical unit vis-a-vis administrative unit.



Ringal harvested from natural forests. Conversion of harvested material into a form used for
making handierafes.

Ringal articles in domestic use. Ringal the basis of cottage industry in the rejrion.
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Results and achievements

{wi)

Micro-level parrerns are masked by the trends
anl patterns observed for macro-level unirs. As

(i) The difficulries in getcing healthy planting an example, while cultivable waste is reflecred
material in the area and cost involved in as the most dominant land use class 2t block
transporting seedlings/saplings from the distant level data (Table 5), it constitutes only a small
agencies led to create a nursery adequate proporeion in the villages selecred for detailed
enough to meer the project requirements. A analysis  (Table 6). Development efforts
nursery of broad leaved species to be intermixed designed on the basis of macro-level analysis are
with bamboos for hastening the restoration obvious © prove futile when micro-level
process and covering partly the risks of single assesSmENTs are not appropriately raken care of.
species plantation failures was developed. About
25,000 saplings of all the species taken together  (vii) The information available in census while
could be produced. The saplings were wsed for provide the base line information, were felt to
the experimental sites and also given to the be of limited use for the kind of dara needed for
villagers on demand (Table 3). resource use modelling in the perspective of

sustainable  development., Data on  cropping

(ii) Survival of ringal observed in the range of 80% pattern, agriculcural yields, availability of forest
- 50% in the first year of planting was found to resources, livestock and social - cultural -
be reduced to a range of 72% - 2% in the 2nd economic set-up were collected to deduce the
vear (Table 4). The latrer daea carrespond w past trends. Efforts are continued to develop a
the stage when planted individuals start giving conceptual framework for predicring the furure
new shoots. Further mortality if any is expected tienids:
not because of defective planting techniques bur
by man induced disturbances. (viii) The interscrions of ecological and manzgerial

- considerations and ateributes through map

(iii) Amongst the threc villages, planting efforts overlay method were studied. The ecological

proved to be most successful in Khaljhuni controls and opportunities of strengthening the

(2000-2500m amsl) followed by Mikhila- rurz] economy in the region were also studied.

Khalpatta (2000-2500m amsl) and Chowda A stratified sampling design taking care of the

(1100-1900m amsl.) diversity of the region was identified for village
i i s i ARk Khalihun level analysis o project rhr_? resouree analysis

; ; : and management plans ac varied scales,

are {a) shortage of ringal in arca surrounding

the viiilag'e ‘:rlj} enthusiastic i.mrl:icipfa:_ifm of Table 3. Output from nurseey develiped st

people in taking up the plantation acrivity and Khaljhuni

more  importantly  its protection and

MANGEC MEnL. Shecies Number of seedlings/saplings

(v) The probeble reasons of failure in Mikhils. Querus leucorrichophora 7,000
Khalpatha and Chowda appeared to be {a}  Juglars regia 3,000
reluctance towards the prescriptions given for Aesculas indica 12,000
planting (b) harsher habicats (c) neglipence B i 3,000

towards protection and manspement.
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Table 4. Qutcome of plantation efforts made in three villages in the Kapkot Block.

‘l.-"ﬂhges
Khaljhnd Mikhila-Khalpasa

Species Esablishmene  Sumoval  Esablishmens  Surivdl  Establishmen:  Swrivad

% % % o % i
Thamnocalzmeus falooneri 80 T 8g 11 - .
Chimnobambusa faloaa - - " - 52 2
Juglans regia 25 . 3 . . .
Chuercus levcotrichoprora 13 . Mil i
Aesculas indica 63 - 12 -

- Data based on 30 random plots of 10m x 10m quadrats in highly degraded communiey land on steep slopes.
- Localivemacular names of Thamnocalamus faleoneri, Chimnobambusa falcata, Juglins regia, Quercus leucotrichaphora,

Aesculas indica are Deo ringal, Ghad ringal, Acroar, Banj and Pangar, respectively.

- Two years have been completed of Ringal plantations. The data correspand o survival (% of plants which could
pmduce new leaves latese by the end of the first year of plantation) and essablishment (% of plans that could

produce new shoots latest by the end of second year of plantation).

- While Thamnocalomus faleoneri was planted in Khaljhuni and Mikhﬂa-[(l’ﬁ[pﬂtta (both in the alidinal range of
2000m - 2500m amsl ), Chimnobarnbusa faleata was planted in Chowda (1100-1900m amsl.).

= Tree species introduced during the second year of plancerion have complesed only ane year.

Table 5. Land usefcover (area in ha, values in parentheses represent the area in a given category as

percentage of the total area) statistics of the village land in Kapkot Block®

Land wse Area

Forest 18,289.09(30.30)
Agricaliuee irfigaied 1,82834 (3.03)
Agriculture unirrigated 8,458.95(14.02)
Cultivable waste 24,830.24(41.14)
Arca not available for cultivarion 6948 71{11.51})

* Based upon District Census Report, 1981
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Table 6. Land coverfuse in the villages selected for restoration work in Kapkot block
{Open values are the areas in ha in a given land coverfuse category while those in
parentheses represent the area as percentage of the total geographical area*)

Land coverfuse Villages

Category Ehaljhuni Mikhila-khelpatia Chowda
Forest 301.91 (59.87) 420.89 (73.76) 370.7 (60.62)
Apriculture 67.99 (13.48) 61.11 (10.71) 82.56(13.50)
Cultivable waste 63.13 (12.52) 51.40 (9.01) 53.83 (8.80)
Area not available for 71.23 (14.13) 37.23 (6.15) 104.41(17.07)

cultivation

* Based upon District Census Report, 1931.

2.1.1.d. Development of Agroforestry Model in
Garhwal Himalaya

Background

Mass migration of people, more so of males, and
declining trend of agricultural production during the
recent past are comman in the region above the
foothills of the Himalaya. The situation is more grave
in areas where technology of intensified agriculture has
not yer reached or failed to deliver goods. These areas
are characterized by rainfed sgricultural systems, high
female: male ratio and a high ratio of abandoned land:
cropped land. Sumari village situared at a distance of
24 km from Srinagar township in Garhwal Himalaya is
a typical example. In this village, a5 much as 0% of
the agricultural land that was cropped il 1972, was
found to be abandoned in 1989. There was a three fold
reduction in the number of families inhabiting the
village during chis period. This pilot project was an

accempt to assess the feasibiliy of technological
interventions  in  redeveloping the degraded
agricultural land and thereby improving the rumal
economy in a village depauperate in both biological
and human resources. In view of the interest shown
and assurance given by the villagers rowards the
proposed work, a participatory action oriented research
was undertaken over an area of 3 ha of agricultural
land. Though planned for a period of 3 vears, the
project had to be wound up due 1o non-cooperation of
villagers.

Objectives

(i) to identify agricultural land use praceices as
suited to the ecological and socio-economic
ateributes of the area and their implementarion
in the field on experimental basis,

17
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(it} to evaluare the acceprability of the idenrified {ii) Tree saplings of native species with a potentiz

manapement  practices/use  systems o the of providing fuclwood/fodder rtesources an
people, nutrient enrichment were introduced in th
ar¢a at @ density of 1000 individuals/ha. Specie
(iii) to undertake fundamental researches s as to were planted in carefully dug pits filled with sol
design refinements in the existing/indentified amended with organic manure.
agricultural land use practices for sustainable
development. (iii) Variable species combinations, mixtures am

configurarions were planned in subplors.

Water overflow from an adjacent natural sourc
was diverted o the experimental site to avoil

Result and achievements {iv)

{i) Before the project was executed, the Institure's mortality as a result of moisture stress.
representatives  held  discussions with  the
villagers in general and the owners of the land (v} A nursery was developed to produce saplings o

in particular. An understanding thar the people the promising tree species. Over 10,000 health

shall cooperate in protecting the txpcrimunmf Sﬂp]lﬂgﬁ raised were used for cxperimenta
plots and participate in the proposed land purposes and occasionally also given w th
management alterations, the cost being bome villagers on demand.

by the Institure though not on record, emerged
out of these discussions.

Table 7. Survival percentage of agroforestry tree species planted® in agricultural land at
Sumari in Garhwal Himalaya.

Tree species Percentage of survival
Cropped land Abandoned terraces

Albiziz lebbek T (70} 68 (64)
Alnus nepalensis 1Z2(2) 5 (2}
Bauhinia variegawm 80 (78) 78 (63)
Celeis auseralis 58 (58) 92 (90)
Dalbergia sissoo S0 (50) 83 (83)
Ficus glomerata 88 (82) 66 (66)
Ficus rumphi 83 (60) 87 (67)
Ficus roxburghii 83 (67) 87 (70)
Crrewde optva 89 (63) 33 (88)
Krydia ealycing 78 {68) 33 (31)
Ougeinia dalbergioides 86 (66) 63 (50)
Ouercus leucomrichophora 23 (23) 17 (17)

* Plantation was done in rainy season (July, 1989). Open values indicate survival after the rainy season ir
the same year (November, 1989). Values in parentheses are survival percentages after a year of plantatior
(July, 1990}
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{vi) Survival values of planted species based upon
complete population census are given in Table
7. A wide mange of wvariarion amongse the
species was noted. Species like Bauhinia
variepaza, Ficus plomeraca, Ougeinia dalbergioides
were most successful (> B3% survival) in the
cropped land while Celtis mustralis and Grewia
gpiva (> 80% survival) gave similar responses
in abandoned agricultural land.
(vii) Though the people pardicipated  wich
enthusiasm in the initial stages of the project
work, their cooperation gradually diminished.
This basieally appeared due to the fact thar they
would continue to get direct benefits in the
form of wages which was not possible afrer
transplantation was completed. Despite of
repeated discussions with owners of the land
and also with village community, it was not
possible 1o rejuvenate their enthusisam and to
achieve their cooperation w the desired level
The relucrance on their part on protection of
the aren, sdversly affected the survival and
growth of inrroduced trees.

{viii) The wvested interest of the rich people, though
only a few in number, discouraged the poor
owners of the experimental land. The former
started  exerting  pressure  for  development
actlvities beyond the scope of the project.

(i) With rthe experience pgained, it became
imperative to acquire a picce of land so thar the
Institute is in a position o exert its control over
the land for a period of 5-10 yearss for
developing and  demonstrating a model
agroforestry systen. Through interactions with
the people and exposing them o the long rerm

benefits of ecologically sound  development
strategies, abour 5 ha of community land was
offered o the Insriture o demonstrate the
vechnolopy of restoration in village Banswara
(District Chamoli) situated on Rudreprayag-
Kedarnath road. The local priorities were
identified. Costs involved in ensuring the
protection of the arca were worked out. The
specific activities involved in rejuvenaring the
area were planned for execution in the

following year.

2.1.1.e. Jhum and Sustainable Development of a
Village Cluster in Nagaland

Background

Development in eritical areas of Himalaya, whether
in terms of ecology of the region or economy of the
people, is a goal which cannot be achieved salely by
the governmental efforts.

People's participation in  policy planning and
programme execution though undoubtedly difficule w
achieve, is a3 must. One possible way would be w
prioritize the development programmes focussing on
the values which people already understand, North-
eastern hill region of India is inhabired largely by the
tribals prefering  isolation. The tribes seill  are
conservative to a preat extent by wvirwe of their
culure. Shifting apriculture {Jhum) apart from being ¢
land use pracrised by these wibals for subsistence
historically, is stongly linked o ctheir social
organization and culeural values, On account of being
age old and being not practised by those considered
be ‘developed', this land use is argued w be che

primary cauge of environmental degradation in the
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region. However, conclusions on the efficiency of this
tradicional system when compared with the more
modern ones ‘are conflicting. Considering  physical,
biological, ecomomic, soclal and culteral Fecrors
affecting  the land uses together, seraigheway
replacement of Jhum often advocared seeme neither
the most suitable option nor feasible becpuse of
people’s resistence. It would be more useful o avert
the distortions appeared in chis readitional syscem in
the recent past with possible sciencefrechnology
inputs, This project in collaborztion with Nagaland
Gandhi Ashram,  Chuchuyimlang, Dristrice
Mokokchung aimed to develop and o demonserare
sustainable technolopy packages which ensure the
requirements of and accepeable to the tribals. The
work was undemaken in  three  willages wiz

Yaongyimsen, Salulmang and  Chuchuyimlang
{DHserier Mokokchung, Nagaland) differing in natural
resource porential,  population  pressure and
FemOLeness.
Ohbjectives

{i) o find out ways and means of hastening the
process of recovery in soil fertility under Jhum
cultivarion,

(i} 1w explore the possibilities of introducing new

CTODS,
(iii) w identify fasz growing native tree species

valusble o the local tribals and w smndardise
the cultural bu:hn[qm:s,

20

(iv) o develop low cost warer harvesting rechnology
ensuring availabilicy of warer during the fean
period,

(v} 1o develop, demonstrate and popularise suitable
small scale enterprizes w supplement the family
income,

(vi) o creare awarness on the consequences of forest
degradation, expleication and conservation
through direct involvement of local people in
the project.

Results and achievements:

(i} Around 10,000 saplings of tree species including
Alras nepalensis, Terminalia chrysophallz, Greuda
oppositifoliz, Pyrus pasis with a porential of
adding to the soil ferdlity, providing fodder/
fuelwood needs of the people were raised in a
nwrsery. These plants were introduced in a few
farmers plots o test their efficiency in
hastening the process of soil fertility recovery
during fallow phase, the intervening period
between two successive croppings on the same
site, Data on performance of the Ineroduced
species are being collected ac regular intervals.
These  species are  [ndigenous and  slso
rraditionally known to the people. With closer
interacrions, it was made possible o inrroduce
mree species in an area of 2 ha of Jhum land with
involvement of abour 20 families. Apart from
the tree species, perennial cash crops like
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(i)

{iii)

{iv)

(v}

cardamom was also planned o be evaluared for
inrroduction.

A low cost technology of harvesting, diverting
and storage of the perennial surface water flow
making use of locally available resources was
demonstrated as a porential tool of improving
upon the economy by raising cash crops.
Mustard was found to have considerable scope.
This crop also is traditionally known but is not
emphasized. In a few experimental plots it was
demonstrated that cash economy could be
considerably improved by raising the crop and
applying low dozes of chemical feetilizers.
Possibilities of intoducing other crops like
sunflower, turmeric, sugarcane, groundnuts,
pigeon pea in farmer's plots were explored.

Cost effectiveness and responses of the farmers
o the intreduced alterations are being analysed.

Fropagules of many other fast growing species
such as Bambusa khasina, Dendrocalzmus
hamiltonii, Macaranga denticulat, Anthocephalus
codamba, Schima wallichii and Albzia spp. seemed
to have potential of reducing the pressures of
shifting agriculture on forest degradation. Seeds
of these species were collected and tested for
permination. These species though coming up
naturally in situations of lesser degree of shifting
agriculture disturbances, fail to regenerate under
high disturbance regime. There is no option b
o introduce them artificially if one has w
reduce the cycle of cultivation.

In the initial phase it was difficult w convince
the farmers about the suppested interventions.
the

However, contineed  interactions  in

informal ways proved to be effecrive and
voluntary involvement of people, specifically in
introducing  alders and water harvesting
technology, became apparent.

addition, technical advice 1w local

institutions  involved with  environmenal

{wi) In
concerns  and  development was  provided.
Scientific support was provided to Magaland
Gandhi Ashram in its activities on sericulture,
bee  keeping
enterprise and other small scale industries.

non-tradivional  agricultore,

3.1.1f. Mechanisms of the Maintenance of
Biological Diversity and Their Role in
Ecosystem Organization and Function in
Conservation Areas.

Background

While several attempts have been made to describe
diversity as a community property, the mechanisems
which contribute towards the apparent biological
diversity have not been adequately looked into. The
studies on  laccer  aspects  have
understanding  the implications of conservation
oriented management for sustainable development of
mankind. This project was planned as an atempt to
fill the lacunae in the existing knowledge on biological
diversity and ecological desipgn  parameters  for
preserving diversity with special reference to Binsm
Sanctuary, @ typical representative of an ‘undisturbed
ecosysrem in Kumaon Himalaya. An area of abow
46km? around Binsar was notified to be reserve fores
as early as in 1880 It got the status of sanciuary onl
in 1988,

relevance  in
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Objectives

(i) to prepare thematic maps of the study area,

(i) o study population dynamiecs of the ree species,

(i} eo study growth and regencration parterns of

{iv) dara

individual tree species,

analysis and  synthesis o identify
mechanisms maintaining biological diversity
and associated anribures,

Results and achievements

(i) Themartic maps depicting land usefforest types,

habirations, drainape, slope and aspect were
prepared based upon the information glven in
Survey of India ropographical sheers and the
records  available with the  spare forest
department. Some of the important poines of
the sparial analysis of these maps are:

(a) Inside the sanceuary there s only one, 11 km
long, road which terminates ar the highese
point (abour 2500 m. amsl) in the buffer
tone. Thus core zone is devaid of any road
communicarion.

{(b) The core zone is likely to be subjected 1o
human pressures more on northern and
southern boundaries with serclements loeared
adjacent to it than on eastern and western
sides where sertlements are altopecher
lacking, An attempr is being made to updare
the mapping of habitation areas and
population densities,

(2) The sancruary is covered partly in Sarju river
catchment and pantly in  Kesi river
cacchment. The drainage pattemn could be
described as a third order drainage system and
of dendritic type.

(d} Buffer zone is much more diverse in terms of
physiography as well as vegetation types than
the core zone,

{e) Amongst the six forest types recognized in
the arca only three wiz. "Pine', ‘Oak mixed
pine’ and ‘pine mixed oak’ are represented in
the core zone. ‘Tilonj - Oak - Deodar type
and ‘Oak’ type forests though oceur in the
buffer zone are alwogether lacking in the core
IOne.

(f) Considering the buffer and core zone
together, pine forests are sparially more
dominant followed by Pine - Oak friizeed
types. There is only one patch of Tilonj Oak
- Deodar type covering 1.2% of the ol area
of the sancruary.

(i) Spatial analysis of the themaric maps o

elucidate the climaric and wpographic conrrols
on vegeration structure snd composition
continued.

(iii) Data on population structure and regeneration

characreristics of tree species were collected in
each of the forest type mapped. Freliminary
analysis of the daa collecred so far indicares
that rarity or commonness is not s species
specific static arrribute bur is dynamic both in
space and time. The peneralized inverse
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relationship of commonness and recruitment

rate seems not to hold moe in quite a few

instances. However, a more rigorous data

collection and analysis is required to elucidate

precisely  the  mechanisms  maintaining

community diversity.

Table 8. Forest types and their area (values in parentheses represent area of a given
category as percentage of the total area of Binsar Sanctuary).

Forest Type Characteristics Area in ha
Pine Exclusive dominance of pine 3004.4(51.7)
Oak Exclusive dominance of oak 196.9 (3.4)
Pine mixed oak > (0% spatial coverage of pine, 1284.4 (22.1)

Oak mixed pine

Mixed cak pine

Tilonj cak - Deodar

< 40% spacial coverage of oak

> H0% spatial coverage of oak,
< 40% spatial coverage of pine

Almost equal proportion
of pine and cak

Co-existenice of Deodar and
Tilonj oak in varied propotrions

1017.6(17.5)

231.9 (4.0)

69.6 (1.2)
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2.1.1.. Environmental Impact Assessment and
Rehabilitation of Jhiroli Magnesite Mining
Dperation

Background

Exploitation of geochemical reserves through
mining has been an issue of deep concerns and
comflices  nmong  the  environmentaliss,  the
industrialists and the people. In the absence of a
rational impacr assessment and cffecrive management
plars, the adverse consequences of such exploitive
activities and associated costs of rehabilication ofren
far exceed the immediate cconomic gains. In many
instances, mining operations sccompany irrepairable
damages to the native ccosysiems, Through  this
project initiated in the year 1989-80, the Institute
provided assistance o the Almora Magnesite Limired,
4 LLP. Government Undertaking in rchabilicating
Magnesite mined area at Jhiroli (Almora Distriet) on
an experimental basis.

Objectives

{i} to asess rthe impacts of mapnesite mining on
the ecosysien,

(i} to identify ways and means of rehabilitating the
mined HrEEs,

{iii) 0 promore  peoples’ in

environmental management.

participacion

Results and achievements

(i} Atrempts initiated 10 promote regenesation of
vegerarion in the experimental plor of mined
land were continued.

(i} Applying ecost-effective methods of soil
amendments such as application of farmyard

14

manure, repair of damaged terraces, reseeding
the ares with promising gress species, replacing
the aborted/damaged saplings planted earlier
were tested in sub-plots.
(ili} Informal discussions were held with the mining
agency and the inhabitants of the affecred
villipes to creare awarencss towards the
erivironmental and economic costs sssociared
with such development activities in the hills
and their implications in ecosystem and socio-
economic stabiliey.

2.1.1.h Audicvisual Production on Himalayan
Environment and Development

Backpround

Mass awakening on environmental issues and
dissernination of appropriare science and technology
are essential for aresting the onpoing degradarion and
restoring the degreded environment in the Himalaya.
More often the outcome of research endeavours
documented as research papers eicher fail to reach the
decision makers and the target group or are not
presented in a form sppropriate to their perception and
needs. The Institute has planned o come out with
audin-visual marerials effective in disseminating the
ourcome of research focused on the problems and
feasible solutions in the reglon.

Objectives

- w develop cffective ways and means of
disseminating the ourcome of research relevant o all
thiase wha are direetly or indinectly concermed with the
TERICEL

Besults and achievemnents

Himalaya mein Jan Jeevan ke Vikalp' a 25 minure
colour video film i Hindi is the first production Jin
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this direction dealing with the medicinal planss. The
film projects the wealth of medicinal flors in the high
altitude zones and their porential in improving the
cconomy of the people inhabiting harsh environments.

Z.1.14. Publication on Agricultural Economy of
Kumaon

Realizing the availabiliey of hupe qualitative as well
85 guantitarive information as isolared published/
unpublished records on various aspeces of agriculruesl
cconomy of Kumaon region, it was planned to bring
out a comprehensive publicarion consolidaring such
information. The data aspects including homean
resources, land use, cropping paccern, production, land
holdings, livestock, horticulure and forests collected
from secondary sources, were subjected to standard
analytical techniques. Temporal wends and spatial
patcemns of & variety of parameters over a long period
were analysed and lacunze in the existing knowledpe
were identified. Comments from the subject mareer
specialists ouside the Institute were also sought and
the draft manuscripe was moderated accordingly. The
press-ready copy of the manuscript contains chaprers:
{a} The region (b) Human resources (¢} Livestock
resources {d) Land resources (e) Land holdings ()
Agricultural implements and machinery {g) lrrigarion
(b} Cropping pamern (i} Horticulture () Fareses (k)
General considersrions and conclusions {with. 150
rablesffigures), This publicarion is expecred o be
released in Aupuss, 1991,

Based upon the experience and outcome of this
excercise on documentation and analysis of daa
already collected by one agency or the ather for the
Kumaon region, it is proposed o undertake similar
analysis for the other sectors of the Himalaya and
subsequently regional enmperisons and synthesis,

2.1.1.j. Environmental Management Information
System for the Himalayan Region

Maximum possible we of darafinformarion s
perhaps more importane than the collection of dats/
information itself. It often heppens thar the dara
collected in research studies conducred by - an
individual with some defined objective are felt useful
w the others aiming to achleve quite different
objectives. Thus full utlity porential of daca/
information collected at a time/place is nor exploited
at the dmefplace whenfwhere it was colleceed,
Advantages eonferred by the computer technology for
storage, quick retrieval and varied processing of daraf
infermation were planned to be made use of. Efforss o
develop 3 Management Information System for the
Himalayan Region and extending the dara rerdieval
and processing facilicies o those interested were
initiated. Mational and  Incermationsl dgencics
undertabing  similar  sctivities were  contacred.
Information and Decision Suppore Systems (JADSS)
and Compurerized Documentation Services/Integraced
Ser of Informarion Systems (CDS-1515) developed hy
the United Natlons Education, Scientific and Culrural
Organization were procured. Trials were made rowards
developing Experimental Data Base, Multipurpose
Tree Species Dara Base, Abstracr/Bibliographical Dasa
Base, Soil Data Base, Dara Analysis Models by making
use of the common readily available -sofrwares and
incorporating  necessary  modifications  thersin,
Auvromated and rmapid dama  processing through
computers  would  facilitare ingeractive  and
multidisciplinary analysis at varicd time and sparial
scales  for  resource  modelling  and identifying
management needs and options in the future.

A menu driven compurerized Library Management
Package was developed to enhance accessibility of
licerarure  procured in  the  Institure other
organizations and Individusls.

o
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A diverse landscape in Central Himalaya (elevation about
2800m amsl.)—a erop field just after harvest of barley
surrcunded by Fagofnunem sps. coop fields and foreses.

A few traditional food grains in use in the Righer elevation
zones of Central Himalaya.

Traditional (top in fipure) and new variety of wheat (hotkom
in figure) introduced recently n cemote high elevation areas
of central Hismalaya.,
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2.1.1.k. Institutional Networking

The gigantic task of in-depth undersranding of the |

Himalayan environment and development aking care
of both local and regional problems wich probable
global manifestations two, can be accomplished when
all those responsible for the judicious use of narural
resources join hands and work in harmony. The
Instirute aims to march towards is goals by
undertaking research and development not only on its
own but also through collaboration and secking
support from other organizations. Stwengthening the
work already being carried out in the region and
bringing a broader coherence in an  inwegrated
perspective are the nerworking tasks identified for the
Institute. Discussions at various fora were held w
establish linkapes of the Instirute with the relevant
educarional,
working for problem oriented surveysidata collection.
A couple of collaborative research projects were
planned o be executed in the following year. Effores
were made to ferch infrastruceural and  financial
support to the Institute for Institurional nerworking
and thereby optimizing the use of available scientific
talent and human resource.

scientific and people's omganizations

2.1.2. New Projects initiated in 1990-91

2.1.2.a. Exploration of Lesser-known Crops of

Garhwal Himalaya as Food Source
Background
Difficult  terrain, poor communication and

susceptibility of the land to crosion come in way of
adoption of the so-called modem agricultural
technolopy involving use of high vielding varieties and
massive material and energy inputs to create optimal
conditions for crop growth in the hills. In the hills, it
seems more useful o look ar the traditional resource

uses and o develop scienceftechnology to strengther
them instead of their seraighoway replacements by the
new systems, Assessing potential of traditional fooc
crops and the reasors behind their declining acreape:
and production are the aspects which urgently need in-
depth investigations. Historically, the hill people
depended upon a variery of food crops rather than only
a few as elsewhere, On account of being domesticatex
in restricred and remote regions, many crops remainec
Hesser-known' and perhaps are still 'under-exploited
{Table 8). They are likely to have considerable
potential in meeting the food demand and improving
upon the quality of nourishment. This project wa
iniriared o fill up the lacunse in the knowledge on ch
traditional bur 'lesser-known crops’ and cropping
systems in the Garhwal Himalaya.

Objectives

{i) to survey plant species of porential food valw
domesticared by the raditional societies,

(ii) to study the contribution of lesser-known’ émpc
in meeting the food requirements of the
traditional societies,

(iii) o compare the nutritional acributes of the
Ylesser-known' crops with those of the commor
food crops,

{iv) o analyse the land manapement, cultura
practices and eco-physiological requirements o
Yesser-known' crops and their comparison with
COTAMON CTOp agro-ecasystems,

to identify strategic acrions for conservation o
the ‘lesser-known’ crops.
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Table 8. Important ‘lesser-known’ crops of Garhwal Himalaya.
Botanical Name Family Local Name Alritudinal zone of
cultivation

Chenopodium albim L Chenopodiacese Jangli pelakfBathy upto 3600m. amsl.
Clegme viscosa L Capparaceae Jokhya upto 1800m. amsl.
Fagapyrum dibotrys (D.Don) Hora Polygonaceac Kandli 1800-3300m. amsl.
Fagpopyrm esculentum (Monech) Polygonaceae Ogal 2000-3000m. amsl.
Fagopyrum wricon (L) Gaerten. Polyponaceae Fafar 1800-3500em. amsl.
Hordewm himalayense L Poaceae Va-Jau 2800-4000m. amsl,
Masrorloma uniflorum L Leguminosae Gahat 500-2000m. amsl,
Fanicum milizceym L Poaceae Chenna/Bhegna 500-2700m. amsl.
Parilla frusescens L Brict Labiatae Bhangjierra 800-2800m. amsl.
Vigra unguiculat Lepuminosae Sonea 500-2000m. amsl.
Vigna spp. Leguminosae Rons 500-2000m, amsl,
Secale cereale (L) Poaceae Rye grass 1800-3800m: amsl.
Setaria imlica Poaceae Koni 500-1800m. amsl.
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2.1.2.b. Co-operative  Planting  Programme  of

Nitrogen Fixing Trees (NFTs) for
Revegetation of Degraded Landscapes.
Background

This programme was initiated in collaboration with
Nitrogen Fixing Tree Association {(NFTA). The work
undertaken s covered in Co-operative Planting
Programme {CPP} of the NFTA envisaging
improvement in the Science & Technoelogy availzhle
for rehabiliation of degraded lands. The CPF is
designed to assist field research and development
projects. To this end, NFTA provides technical
assistance, small quantitives of seeds, species
descriprions, Rhimbivm  inoculan: and  planting
imstructions. In rerurn, the Instituce would collect daca
on species performance and share its results with ather
MFTA Associates. The work of this project was
planned as an additional activity in the projeces of the
Inseituce.

Objectives

(i) o encourage a syseemaric evaluation of
NFTs,

(ii) to evaluate NFT growth and wrility in a range
of environments,

(iii} to stimulate the urlization of NFTs,

{iv) 10 demonstrate the rapid growth and mulsiple
uses of WFTs,

Results and Achievements

(i} Propagules of species wiz. Mimosa seabrelln,
Acacia  megmsi, Acocie  acwminag,  Aln
accuminge, Chaonaechysdsus  palmensis  and
Caragana arborescens supplied by the NFTA

were introduced in experimental sites in a range
of alitedinal 2one. The results have been
ahsolutely discouraging. In mest of the instances
there was very poor germination (< 10%) and
those germinated showed severe mortalicy (=
95%) wichin a short petiod of one month.

(i} Efforts are continued to repeat the trials
incorporating cultural and soil amendments.

2.1.2.c. Defining Development and Identification of
Appropriate Rural Development
Approaches in the Hills

Background

Environmental constraints and  peculiar socio-
cultural areeibutes demand development policies and
programmes in the hills radically diferent from those
i the plains. Modern development Imperatives are
characrerized by predominance of achievernent norms,
a high degree of mobility, an occupational system
insulared from and independent of other soeial
strucrures, and presence of funcrionally  specific
non-zscripitive social siructures. These are definiely
opposed to the maditional agarian hill societies
characterized by aseripitive, particularistic and diffused
patterns, limited mobility and simple occupational
differentiarion. Although  incflectiveness of the
conventional developmenr planning is realized, the
better alternatives are lacking. Development paths
cnsuting preservation of indigenous #ulture, social
szability, environmental quality and consistent welfare
of the hill people in the long run ought w be
identified.  Capability of the ‘rechnological
innovations' in improving the life quality have w be
evaluated in both short and long term perspectives, A
rational  blending of economic and ecalogical
approaches is required while evaluating the suitability
of a given development alrernative. Looking over the
current scenaric and near failure of developmenial

9
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acrivities in  hills, a rechinking on ‘what the
development is' itself is required. This project artempts
for identifying the development markers, needs and
sustainable paths in the central Himalayan hills based
upon sequential integrated analysis of villages differing
in economic activities and natral resource potentials.
In the fiest phase three villages vy, Seal, Matadol and
Adhuria in Almaora Districe have been selected.

Objectives

(i} to assemble, analyse and interpret the historical
accourts of social, cultural and political set-up
of the selected villages,

(i) o compile descriptive information and
secondary data relevant to developmental issues
for the past and detailed survey to document the
present scenario,

(iii} o analyse people’s perceprion of development

and to quantify development changes in the

recent past - an economic and ecological
appraisal of development issues and  cheir
implicacions,

{iv) o underrake cosv-benefit analysis of the

ongoing development efforts,

{v) w identify feasible and effective development
approaches for sustainable development.

2.1.2d. An Analyeis of Nomadic Repository of
Knowledge in the Central Himalaya

Background

Nomadism and associated pastoral systems are the
historical land use systems exemplifying elepantly how
human beings could sutvive in the extremely
unfricndly and inhospitable environments. On
account of being age old and the people involved

30

being away from the centres of modern civilisation,
nomadism is considered to be an inferior, ineficient
and destructive land use. Such empirical conelusions
are derived on the basis of observations rather than
any systematic analytical rescarch. From ecological
cornisiderations, nomadic' systems which continue o
exist for centuries preserving the rraditional culture
and stable social sec-ups, have strong clements of
sustainability, Rationality in exploitation of biological
resources and realization wowards the constraineg
limiting their regeneration are apparent in these
systems. The high altitudes of Himalaya supporring
alpine pastures are inhabited by three ethnic races viz.
Bhotiyas, Jadhs and Merchas. A prejudice against the
traditional production and management systems of
these nomads is detrimenzal to very survival of these
pastoral communities. This project aims for systematic
research on social, cultural, economic and bislagical
aceributes of the pastoral systems in an integrared
perspective. It aims to create a dara base o resalve the
problems and issues threarening the existence and
development of these eommuniries.

Objectives

(i) o compile and analyse the historical
accounts of social, cultural and economic see-
up of pastoral enthnic races in Ceneral
Himalaysa,

(i} to analyse the spatial pateerns and temporal

rends of the fundamental requirements of

pastoral communities,

(iif} 1o estimate the efficiency of resource use in

terms of both economic and ecological costs

in pastoral systems in represcnrative areas,

(iv) o analyse the current problems in migration

vis-a-vis kind and level of irceracrion with

sedentary population during the course of
movement of nomads,
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(v} to identify appropriate institutional and
manggerial inputs tequired for preserving the
culture of nomads and improvement in their
life qualicy.

2.1.2.e. Publication on “Environmental Status
Report of District Chamoli”.

It was planned to publish the information on
various issues of environment and development for the
Districe Chamali pocled by the Society for Himalayan
Environmental Rehabilirion and Peoples’ Action,
Lucknow. Work was initiated to finalize the contents
and format of the publication. The publication giving
a coherent scenario of the distric would include
chapters on the aspects like physical setting, human
resources, natural TESOUTCES, TESOUICE  MARNAEEIMEnT
pracrices, quality of life, current problems, possible
solutions and the prospects.

2.2.  Projects Sponsored by other Funding
Agencies

2.2.1. Projects Initiated in 1989-90 and
Continued in 1990-91

2.2.1.a. Introduction of Rainwarer Harvesting
Technology for  Sustainable  Rural
Development in the Himalaya

Background

Development in the Himalaya & most often
constrained by lack of water in desired gualivy and
quantity. Poor health, economy and environmiental
quality are believed w be due to acute shortage of
water in the hills, While much is known about the
underlylng causes and consequences of the water

problems, the solutions appropriate to the rural area
of the hills have ver to come our and reach to th
people. Slopes and slope gradients in the hill
landscape provide opportunities of harvesting th
gutface run-off from perennial springs and run-of
component of the meinwater.

This project s collaborative venwre of the Institur
and Jawaharlal Nehru University, Mew Delhi bein
financed by the Department of Science & Technology
Government of India was executed in the year 1989
80 1o introduce and to propagate appropriace wate
harvesting technology in eritical rural areas.

Objectives

{i) survey of the existing surface water harvestin
techniques,

(i} designing the water harvesting ranks (in term
af shape, capacity. and  constructio
specifications) s suited to the prevailin
requirements and environmental conditions,

size,

and
and

{iii) assessment of performance
introduced technolagy

refinements, if needad,

impact ¢
possibl

Resules and achievements

(i) Warter harvestinglstorage tanks constructed 2
Banswara {Garhwal), Panchegaon and Kapke
(Kumaon) during the previous yesr wer
maintained. Varied land use pracrices wer
tested to improve the food, fodder and fuelwoo
production  in  the respective areas  an
suppestions were made o as o miximise th
benefits of the inmoduced technology. Th
benefics became apparent as reducton
mortality and fast growrh of tee specie
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Tradiriosal practice of storage of spring water—a view of eleaning of storage tank by villagers in Central
Himalays—appropate modifications in the traditional technology are reguired to solve the

complex of water problems.

had
d

Loeruduction of technology of harvesting and stornge of radnwater and/surface overfows
as a component of restoration work.
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planted, higher levels of green  fodder
production specifically during the dry period of
the year, cultivation of off-season vegerable
crops and inrensificarion of apriculure in
general. The maintenance cost of the
introduced technology was assesed w  be
virtually neglipible.
(ii) It was observed that harvesting the rain warer
alone was not quite sufficient to meet even the
basic requirements. Instead a3 mix  of
technologies for harvesting the rain-water feom
mini carchment and storing the water being
wasted as overflow from the perennial springs
was found to ensure the supply of water in
substantial guantities in the areas chat were
worked.

It was also felt that a cost cffective water
purification technology could be very well
integraed with the water harvestingfstorape
tanks 1o ease che availability of drinking warer.

{iii)

liv) Work was planned to Introduce the technology
in Mamchi village in South District of Sikkim
and  ChuchuYimalang  village, District

Mokekchung in Nagaland.

(v} An objective analysis of the porential of the
inreduced technology in meeting the water

requiremnents and its impact was initiaced.

2.2.1.b. All India Coordinated Project on Water
Health & Sanitation (Iovelvement of rural
women)

Background

Frequent incidences of water borme disesses and
poor  healdh, the
manifestations of improper drainage, shortape of

particularly of women are

potzble water and insanitation in a large number of
villages in the hills, Mass awakening among the rural
women towards the linkapes of water, heslth and
sanitation and possible scienceftechnology inputs o
ease the problems hence oupht 10 be prioritized.

An All India Coordinaced project was launched by
the Department of Science & Technology for
developing  appropriate  sitesspecific  sanitation
technology in different agroclimaric regions of the
counitry. The project s executed and  cenreally
eoordinated from the Centre of Appropriste Rural
Technology, Indian Instiute of Technology, New
Delhi. The Coordinator of the project sought the
cooperation of the Institute in demonstrating a cost-
effective sanitation technology in a couple of villages
in Almora District.

Objectives

(i) o develop stravegies for invelving women in
implementing projects an water, health and
sanitarion,

{ii) ro field rest inteprated models wich women's
participation in various agroclimatic regions
of the counrtry,

(it} ro create awareness in rural areas on water,
health and sanitation relared issues,

(iv} to camy outr an impact analysis for feedback
and future planning and implementarion.

Results and achievements

(i} Environmental awareness towards
health and ssnitation. was created through
informal discussions with women in Katarmal

and Kapkot villages of Almora Districe.,

water,

33
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(ii) A cosceffective sanitation  rechnology
(Sulabh Shauchalaya) evolved at Indian
Institute of Technology was introduced in
the village Kararmal.

(i) Based upon the bench mark surveys of the
selecred villages, key issues of awareness were
planned to be projected through exhibitions/

audio-visual aids.

.26 Er;ﬂ]ug? of Earthworms and Soil
Arthropods in Central Himalayan District
of Almora

Background

Soil fauna play a significant ole in regulating the
fertilicy of soil. Amongst 3 wvariety of animals
constituting the soil fauna, earthworms are considered
w0 be most erucial A clear understanding of the
decomposition processes and their rates performed by
these animals would help in improving soil fereilicy
levels in the managed ecosysterms. Excepr for a few
stray preliminary reports, information on these aspects
in the Himalayan region is altopether lacking, This
project aimed to gencrate information on the role of
carthworms and soil arthropods in regulating the
fertilicy of soil in managed and natursl ecosystems in
the Kumaon Himalaya. This project was execured 23
an Independent Research Associate Award of Council
of Sclenrific and Indusmrial Ressarch. It was
discontinued in March, 1991 as the coneerned
Associate shifred from the Institure.

Objectives
(i) w identify the earthworm species in a fow

selected  ecosystems representative of wvaried
level of disturbance regimes,
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(i) to  analyse the population dynamics of
earthworms in the identified ecosystems,

(iii) o estimate the contribution of earthworms in
the nurriens cycling under different disturbance
regimes,

(iv) 1 analyse the response of carthworms towards
soll management practices.

Results and achievements

(i) Survey and idencification of earthworms
inhabiting  different  ecosystems  has  been
completed.

(ii} Considersble data on the abundance of

earthworms and their population dynamics have
been eollecred.

(i) Regular sampling of soil-plant and animal
components was done.

2.2.2. New Projects Initiated in 1990-91

2.2.2. a. All India Coordinated Project on Biological
Maintenance of Soil Fertility

Background

The Department of Science &  Technology,
Government  of India initiated an  All  India
Coordingred Programme on ‘Biological Maintenance
of Soil Ferrility’ to create a strong information base for
cvolving  ecologically sound  land  management
strategies. The Institute has a substantial participation
i this programme. A Scientist of the Insrirute was
idenrified by the DST o coordinate the programme in
which about 10 investigators are working on basically
the same problem but in differcnt bioclimatie regions
of the country. Two projects one for the sudies in
Kumaon Himalaya and the other for the studies in
eastern Himalays, were sanctioned to the Scientists of
the Institure.
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Objectives
(i} to quantify numrientsfwater demand and supply
in managed, degraded and  protected
BCOSYSLCMS,

(i) w analyse the biological mechanisms of
maintenance of soil fercilivy already existing or

which have a possible scope in the region,

{iii} to swdy the impact of different land wuse/
cultural practices on soil fertilicy processes and
identification of appropriate  biological
amendments.

2.3. Workshops/Symposia

2.3.1. Workshop on Biological Maintenance of
Soil Fertility

With financial support from the Department of
Science & Technology, Government of India, the
Institute  organized @ workshop on Biological
Maintenance of Soil Fereility on March 9-10, 1991,
Ower thirty Scientisrs participated in the Workshop.
The progress of work done and the work planned for
future in the All India Coordinared Programme of the
[IST under its Young Scientist Scheme were discussed.
In addition, a number of new project proposals to be
submitted to the DST for swrengthening the ongoing
programme through involvement of both the senior
and voung scientists were considered. The philosophy
of Intemnational Tropical Soit Biology and Ferrilicy
(TSBF) as reflected in some of the case studies in the
country 2nd abroad was outlined. It was decided thae
the investigators involved in the programme follow
the methodology standardized in the TSBF to ensure a
rational damm analysis and synthesis. The fumure
strategies for expanding the All India Co-ordinated
Programme of the DST and for purting it in the
netwark of the TSBF were chalked our

2.3.2. Proceedings of the International
Workshop on Ecology of Biological
Invasions in the Tropics

The proceedings of the Workshop sponsored by the
Scientific Committee on the Problems of the
Envirgnment (SCOPE), Paris and organized by the
Institute in Seprember, 1989, were published anc
released by the Wational Instiure of Ecology, New
Delhi. The volume consists of thireen chapten
covering 189 printed pages.

2.4.  Perspective Planning for the Future

*Srrategy 2000 AD and beyond® - a document givin
a comprehensive account of the perspective plannin
of the Instituee was prepared. Priorities for the nea
future based upon the expericnce of the ongoin
projects and subsequent discussions at various fors
were ser. Four projects in each of the core programme
were planned.

Land and water resource management
. Classification, biology and fertility of soils @
the Himalaya

- Research and extension on water harvesting
- Integrated watershed management

- Inventory of resources and creation of dara ban
for resource monitoring

Sustainable development and rural ecosystems

- Survey of energy needs and energy alternativ
in the Himalaya

- Identification of ecritical enviornmental ar
developmental issues along the altitudinal ar
longitudinal gradient




Aggregation among batterflies -
a rarely observed behaviour.,

Aristulochia dilatata—a rare plant.

Fragaria vesca—»A wild herb vielding edible fruiis—
an example of untapped edibles.
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. Demonstration of restoration of degraded land
for sustainable rural development

- Sustainable development in relation to socio-
ECONOMIC Status

Conservation of biological diversicy

- Inventory of bioresources and study of partemn
of biodiversity in the protected area network

. Establishment of twe arboreta and genebanks in
central and eastern Himalaya

- Defining the conservation strategies and
mulriplication technigues of multipurpose trees
and medicinal plants

- Linkages berween conservation, —resource
recycling and development in the mountain

perspective

Ecological economics and environmental
impact assessment
- Srudy of impact of water resource development
in the Himalaya

- Impacts of road construction, tourism and
mining in the Himalaya

- Impact of biological invasions

. Climatic changes and their impacts on the
Himalayan ecosystems
Supporting activities and networking

Following activities will emphasize on human
investment and indriation of sponsored programmes.

- Environmental impact assessment (raining

programmes for the officials

. Onientation workshop for school teachers for
imparting environmental education through
informal means

. “Nature-Scudy” courses for the mekkers

- For disseminating the knowledge, sutomated
facilities of data storage, processing and rerrieval
will be made operational during the next
decade.

A number of agencies were contacted to get funds
required to excute these projects. Preliminary work on
some of the projects was also initiated.

3. LABORATORY AND LIBRARY

Laboratory and Library are the most curcial assets
on which the quality of research and development
outcome depends. Eguipping the laboratory with
adequate facilities and enriching the library were taken
on priority. Facing the constraints of making such
facilities available ar remote areas with difficult
accessibility where lnstitute is located, considerable
progress could be made, though only by the end of the
year. Out of the total allocation of Rs. 858 lakhs,
about Rs. 41 lakhs were spent on the purchase of
eouipments.

A Micromereorological Station, @ Weather Seation,
a Plant Efficiency Analyser, Gas Chromatograph, Area
Meter, Polycorder (all with computerized data
recordings), Soil Water analyrical kit, Video Camera
were the major equipments procured by the Institute.

With the arrival of 698 standard reference books
during the year, the Institute has now 1278 books in
its library. Subscriptions for 18 standard periodicaly
journals were continued.
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4. ACTIVITIES ON ENVIRONMENTAL -Second issue of the
AWARENESS Institute's MNewsletter ‘Hima-
Paryavaran' was broughr our.  This

- As an cffort w0 creare environmentsl Insritutional ~ publication  is  towards
awareness among the students, a competition stimulating research  and  development
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of speech on common environmental
problems of the Kumaon hills was organized
on the World Environment Day on June 03,
1990, Abour 40 matric level students from
100 Colleges in and around Almora
parricipated in the competition. Special
prizes to the best speakers as judged by a
Committee and consolation prizes to all the
participants were distributed. Sciencists of
the Institute actively participated in the
functions organized on the World
Environmenr Day at Kapkot, Jhiroli and
Kanda in Almora district.

- A meeting of the people’s representatives of
local bodies was called o discuss the
expectations of the people from this newly
established Insricue. In this meeting held on
Seprember 21, 1990, the possible seraregies
for developing mechanisms o make
appropriate use of scienceftechnology for
development of the region were discussed.

+ The Instirute actively participated in an
exhibition organized by districe
administration at Ranikher on October 2-10,
1990 and projecred the ‘environment-
developmenr scemarie in the hills’ © the

visizors.

- In a meeting of the people's represencarives
and districe level officers with the Scientises
of the Institute held ar villape Namchi,
South District, Sikkim on Seprember 10,
1990, the strategic appoach  for
environmentally sound development in the
easterri Himalaya was outlined.

activitics and disseminating the knowledpe as
relevant to Himalayan environment and
development. Efforts pur in by the Institute
and other organizations are disseminaved
through this publication. The feedback from
stringers on the current environmental and
developmental issues were planned to be
covered through this publicarion.

Besides a  few  specific events and activities
mentioned above, 8 number of informal meetings were
held in the villapes specifically adjacent to sites of
research  and  development programmes.  The
interactions apart from having made impacts on the
people towards environment, facilitated in orienting
the ongoing programmes to those directly involved
and thereby ensured their constructive paricipation.

5. ACADEMIC ACTIVITIES

5.1. Publications

Dhar, U. & Siddugue, MAA. 1991
Ethnobotanical studies and biological diversity in
Suryu valley (Zanskar). In: Glimpses in Plant Reseanch
volume X!, Today & Tomorrow Publication, Nesy Delhi.
{in press}

Kothyari, B.P., Bawar, D1.S., Sharma, 5., Rao, K.5.
& Saxena, K.G. 1990, Afforesting wastelands in the
Himalayan region: problems and perspectives. In:
Proceedings of Nagonal Seminar on Technolopy for
Afforestasion of Waseelands, Forest Research [nstiture,
Dehra Dun.
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Maikhuri, RX. and Ramakrishnan, P.S. 1990. Land
use and wvillage ecosystem function of traditional
societies co-existing in the same area in Meghalaya in
North-east India. Agri. Ecosyst. Environ. 31: 17-37.

Maikhuri, RK. and Ramakrishnan, P.S. 1991
Comparative analysis of the village ecosystem function
of different tribes living in the same area in Arunachal
Pradesh in North-eastern India. Agricultural systems (in

press).

Maikhuri, RE. 1991. Fuelwood consumption
pattern of different tribal communities living in
Arunachel Pradesh in North-eastern India. Bioresource
Technology (in press).

Maikhuri RK. 1991, Nutritive value of some lesser-
known wild food plants and their role in tribal
nurrition. A case study on Nishi tribe of Arunachal
Pradesh in Morth-east India. Twopical Science. (in

press).

Maikhuri, R¥. and Gangwar, AK. 1991. Fuelwood
use by different tribal and non-tribal communiries in
north-east India. Nanural Resawrces Forum. (in press).

Maikhuri, RK. and Ramakrishnan, P.S. 1991
Erhnobiology of some tribal societies of Arunachal
Pradesh in north-east India. Jownal of Ecomomic
Taxonomic Botany. (in press).

Purchit, AN. 1991. Possible impact sssessment of
furure climatic change based on physiology and
phenology of plants - the Himalayan scenario. In.
Proceedings Indo-US Workshop on Global Climaric
Changes: Photosynthesis and  Plant Productivicy.  (in
press)

Rawat, D.S. 1999. Evaluarion of place name: a case
study from Kumaon Himalaya. The Geographical Sociecy
of India Jowrnal. (in press).

Rao, K.S., Ramakrishnan, P.5. & Saxena, K.G
1991. Architectural plasticity of bamboos and iv
significance in the succession. Bamboo Journal (ir
press).

Rao, K.5. & Saxena, K.G. 1991. An ecologica
assessment of mon-made forests. In:  Proceeding
International Conference on Conservation of Trpical Bio
diversity. Malayan Nawre Sociery, * Kualalumpur
Malyasia. (in press).

Ramakrishnan, P.5., Saxena, K.G. & Rao, K&
1991, Land use problems and emergent tendencie:
Seminar, 378, 32-35.

Saxena, K.G., Tiwar, AK., Porwal, MC. ¢
Menon, AR.R. 199]. Vegetation maps, mappin
needs and scope of digital processing of landsar-T}
data in a wopical region in south-west Indi
International Jowrnal of Remote Sensing. (in press).

Saxena, K.G., Rag, K.S. & Kothyari, B.F. 19%
Remote sensing for management of biologic
resources - a rational outlook for the Himalayas. b
Proceedings of Seminar on  Mounmin
Management and Remote Sensing, Indian Sociery o
Remote Sensing, Dehra Dun. (in press)

Hesoun

Saxena, K.G., Rao, K.S5., Kothyari, B.P,, Raw:
D.5.. & Sharma, S. 1991, Management consideratiol
sustainable producrion in  agro-silvo-pastor
systems of the Indian Mountain region. Proceedings |
Fternational  Rangeland Congress, Montpellier. (
press)

far

Sharma, Eklabya & Ambashe, B.S. (1991). Bioma
productivity and energetics in Himalayan ald
plantations. Annals of Botany (in press).

Sharma, S. 1991. Agroforestry for sustasinat
development in Indian Central Himalaya. ILEIA. {
press).
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Sharma, S. 1991. Energy budger studies of some
multiple cropping patterns of the Central Himalaya,
Agriculture, Ecosystem & Environmen. {in press).

5.2. Participation of Scientists in  Symposia/
Workshops/ Conferences

- A Scientist of the Institure participated in
‘International Conference on Conservarion of
Tropical Biodiversity' arganized by Malavan
Nature Society, at Kualalumpur, Malayasia on
June 11-17, 1990,

- Acting Director participared in the Workshop
on ‘Monitoring of Projects under Himalayan
Ecodevelopment Propramme” of the Ministry of
Environment & Forests, Government of India
held ar Srinagar, Garhwal in May, 1990,

- A Scientist of the Institure amended the V
International Ecology Congress held on August
23-30, 1990 at Yokahama, Japan.

- A Secientist of the Institure was depured o
participate as puest faculty in the Training
Course for Group B Officers of the State
Government organized by the Administrative
Training Institute, ar Almora in the menths of
August, Seprember and December, 1990,

- A Scientist of the Insritute participated in
‘Group  Manitoting Workshop an  Projects
Funded by the Department of Science and
Technology for Tribal/Weaker Sections of the
Sociery Developmene Programme’ crganized at
the Institute of Wasteland Reclaimarion arid
Bural Development, Gaurigunj, Sultanpur on
Ocrober 3-5, 1990,

- The Direcror amended the Golden Jubiles
Celeberations of the National Acadamy of

Sciences organized ar Indian Agriculrure
Research Institure, New Delhi in January, 1991,

The Director participated in the Indo-U3
Workshop on  ‘Global Climaric Changes:
Photosynthesis  and  Plant Productivicy'
organized at Hotel Riyadh, New Delhi in
January 8-11, 1991,

- A ocientist of the Institute participared in the

Brain Storming Session on Plants and ctheir
Relation with Environment' held ar the
University of Pondicherry, Pondicherry an
February 5.7, 1991 and organized by the
Department of Science and Technology,
Government of India,

A Scientist of the Instirute participated in the
Advisory Committee meeting of ‘Bamboo
Informarion Cenrre’ propramme  of Kerala
Forest Research Institute, Peechi, Trichur an
February 7, 1991,

Director of the Institute participated in
International Geasphere Biosphere Programme-
Asian Workshop organized ar National Physical
Laboratory, New Delhi on February 11-12,
1991,

Two Scientists of the Inscitute participated in
MNational  Symposium on Planning  for
Environmentally Sustainable Development -
An Indian Perspective, organized by National
Institute  of Ecology ar Jawaharlal Nehmu
University, New Delhi on February 21-23,
1991.

A Scientist of the Institute artended the
rraining course on “Watershed Management'
organised at North-Eastern Regional Centre of
MNational Institute  of Rural Development,
Guwahari,
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. Dircctor of the Institute participated in the Minister of State in-charge Vice-president
13th meeting of the ‘Expert Working Group on  Ministry of Environment & Forests,
Integrated Ecodeveloprent Research  Government of India,
Programme in Himalayan Region' held at New Delhi.
Ministry of Environment & Forests, New Delhi
in March, 1991. Two Members of the Parliament
A scientist tepresented the Instiute in @ Shri M.S. Pal Member
meeting on Soil Conservarion Programs in  Member of Parliament,
Almora district organized by che dismict Lok Sabha.
administration in March, 1991.
Shri Jagpal Singh Member
Member of Parliament,
6. MISCELLANEOUS Lok Sabha.
Several dignitories including officials of British  Minister in-charge Member
High Commission, faculty membersfscientists from  Epyironment,
Universities/Institutions abroad and academicians and  Government of Jammu & Kashmir.
decision makers of the swmte government visited the
Institute and discussed the ongoing and future
CTOgTammes. Minister in-charge Member
Environment,
Keeping in view the importance of feedback from  Government of Sikkim.
those interested in the Himalayan region, the previous
Annual Report (1989-90) was circulated to as many 85 Minister in-charge Membe:
200 MWationgl and International Organizations.  Epvironment,
Resporses from mare than 120  individualsd  (ovemnment of Himachal Pradesh.
organizations were received. While some pointed out
the mistakes, others suggested that the report needs o Minister in-charge Wb
incorporate  some  scientific data also. These Epyironment,
commentsfsuggestions were given due consideration  Government of Utrar Pradesh.
while drafting this report.
Minister in-charge Membe
Environment,
7. SOCIETY OF GOVIND BALLABH Government of West Bengal.
PANT HIMALAYA PARYAVARAN
EVAM VIKAS SANSTHAN Minister in-charge Membe:
il : . Environment,
Minister-in-charge President R
Union Cabinet,
Ministry of Environment & Forests, Minister in-charge Membe

Government of India,
Mew Delhi

Environment,
Government of Arunachal Pradesh.
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Minister in-charge Member Secretary Member
Environment, Ministry of Environment & Forests
Government of Mizoram. New Delhi.
Two Members of Legislative Assembly, Members Secretary Member
Srare of Uttar Pradesh. Deparement of Science & Technology,
New Delhi
Five rion-officials
{nominated by the Secretary Member
Government of India) Department of Scientific &
Industrial Research,
Prof. S.P. Nautiyal Member  New Delhi.
Vice-chancellor,
Garhwal University, Secretary Member
Srinagar. Ministry of Human Resource Development,
Mew Delhi
Professor Mahatim Singh Member
Vice-chancellor, Secretary Member
G.B. Pant Universicy of Agriculture Department of Rural Development,
& Technology, Mew Delhi.
Pantnagar.
Secretary Member
Professor Mrinal Miri Member Department of Urban Development,
North-Eastern Hill Universicy New Delhi.
Shillong.
Secrerary Member
Shri Chandi Prasad Bhact Member Department of Biotechnology,
Desholigram Swarajya Mandal, MNew Dethi.
Gopeshwar {Chamoli).
Secretary Member
Shri Narwar Thakkar Member Deparzment of Non-Conventional
Nagaland Gandhi Ashram, Energy Sources,
P.0. Chuchu Yimlang, New Delhi.
District Mokokchung,
Nagaland. Secretary Member
Department of Mines,
A representative from Member MNew Delhi.
Indian Institure of Forest Management
Bhopal. Secrerary Member
Deparcment of Warer Resources,
New Delhi.
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Secrerary Member 8. GOVERNING BODY
Department of Agriculural
Besearch & Educarion, Secretary Chairman
New Delhi. Ministry of Environment & Forests,
Paryavaran Bhawan,
Secretary Member  C.G.0. Complex, Lodi Road,
Planning Commission, Mew Delhi-110 003,
New Delhi.
Secretary Member
Chief Secretary Member Department of Biotechnology
Government of Uttar Pradesh, /5.0, Complex, Lodi Road,
Lucknow, Wew Delhi-110.003.
President Member Chief Secretary Member
Forest Research Inscitute, Gaverrment of Uetar Pradesh,
Dehradun. Government Secretariat,
Lucknow.
Inspector General of Forests, Member
New Delhi. Inspector General (Forests) Member
Minisery of Environment & Forests,
Diircctor Member Paryavaran Bhawan, C.G.O. Complex,
Botanical Survey of India, Lodi Road, Mew Delhi-110 003.
Caleutra:
Joint Secretary & Financial Advisor Member
Chairman Member  Ministry of Environment & Forests,
Indian Council of Social Paryavaran Bhawan,
Science Research, C.G.0. Complex, Lodi Road,
New Dethi. New Delhi-110 003,
Director Member Prof. A.K. Sharma Member
Centre for Social Development, Deparcment of Botany,
New Delhi. Liniversicy of Caleurtra,
35 Ballygunge Circular Road,
Director Member Calourra-700 019,
Govind Ballabh Pant Himalaya
Parvavaran Evam Vikas Sansthan, Prof. T.M. Khoshoo Member

Almora.

Tara Enerpy Rescarch Institure,
7 Jor Bagh,
Wew Dethi-110 003,
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Prof. SK. Sinha Member Dr. P.V. Sane Membe
Warer Technology Centre, Director,
Indian Agricultural Research Instituce, Mational Botanical Research Institute,
New Delhi. Lucknow.
Prof. K.5. Valdiva Member  Dr. Ram Guha Membe
Dieparrment of Geology, Institute of Economic Growth,
Kumaun University, University of Delhi,
MNainital. Delhi-110 007.
Director Member-Secretary D, Baldev Sahai Memb
(3.B. Pant Institure of Himalayan Group Direcror,
Environment and Development, Remote Sensing Area,
Kosi, Almora-263 643. Space Application Centre,
Ahmedabad.
9. SCIENCE ADVISORY COMMITTEE Dr. Manju Sharma Membe
Adviser,
Prof. SK. Sinha Chairman  Department of Biotechnalogy,
Professor of Eminence, B-Black, C.G.0O. Complex,
Warer Technolopy Centre, Lodi Road,
Indian Agricultural Research Institute, MNew Delhi-110 003,
New Delhi.
Dr. P.G. Lavakare Membe
Prof. K.5. Valdiya Member Adviser,
Deparement of Geology, Diepartment of Science & Technology,
Kumaun University, Technelogy Bhawan, New Mehrauli Road,
Nainital. New Delhi.
Dr. CL: Acharya Member Dr. G.D. Sootha Membe
Department of Soil Science, Adviser,
Himachal Pradesh Agriculrure Universicy, Deparoment of Non-Conventional
Palarnpur, Himachal Pradesh. Energy Sources,
Paryavaran Bhawan, C.G.0. Complex,
Prof. ].5. Singh Member Lodi Road,
Diepartment of Borany, New Delhi-110 003.
Banaras Hindu University,
Varanasi.
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Direcror Convenor Subrat Sharma
G.B Pant Instirute of Himalayan
5. Samsz e 1T
Environment and Development, o M
Kost, Almora 263643, Uppeandra Dhar (w.ef 6.11.00)
Administration:
10. SCIENTIFIC PERSONNEL &
ADMINISTRATION Anil Joshi - Administradve Officer  (wef
12.11.1990
Prof, AN, Purchir - Direceor )
{ wef. 7.8.1990 ) P.5. Kaira - Public Relations Officer
Jeientific:
1. AUDIT CERTIFICATE
AKX, Ganpgwar

B.P. Kothyari

Dhruped Choudhury (w.ef 11.3.91)
D.5. Rawae

Eklabya Sharma

K. Saxena

Kircet Kumar (w.ef. 28.2.91)
K.5. Rao

MNehal A. Farooque (w.ef. 4.3.91)
P.K. Samal {w.ef. 31.1.91)

R.C. Prasad

R.K. Maikhuri

B.C. Sundriyal

R. Swarup

5.C. Joshi (w.ef. 19.2.01)

5.C. Rai

5.C. Ram

I have examined the Accounts and the Balance
Sheer of Govind Ballabh Pane Himalaya Paryavaran
Evam Vikas Sanschan, Kosi-Kamrmal, Almora, for the
year ending 31st March, 1991, 1 have obtained afl the
information and explanations that | have required and
I Certify, thar a5 a resulr of my audit, in my opinion,
these Aceounts and Balance Sheer are properly drawn
up 50 as o exhibit a true and fair view of the sare of
affairs of the Instinse according ro the best of my
information and explanatons given w me and as
shown by the books of the crpanisation.

adf-
(Rajesh Sechi)
Partner
Place: New Delki for 1. Bhalla & Ca.,
Dated: 8.7.1991 Chartered Accountants,
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G.B. Pant Institute of Himalayan Environment & Development,
Kosi-Katarmal, Almora - 263 643 (U.P.)
Receipts & Payments Account for the year ending 3 1st March 1991
Receipes Payments
Cpening Balance: Salary vo scaff 10T6632.56
T.A, {Officials) 8208330
Cash in hand 9421.85 T.A. (Non officials) 5985960
Advances 2006d.54 Wapes 4526370
Postage L5459 80
Balance in bank: Srationery 3838827
Perrolffuel 146301.05
-CSIR ET0.00 Telephone 11135.25
-DST (RW) 18000000 Blecaicicy and warer charges 29875.60
13936049 Vehiele repair s5d maintenance 13035707
Hospigaliy 1553916
ME&F B5B00000C Building maintenance 6001.70
Rene and mxes 2160000
Advertisement 4250.00
DST (WS Z5000.00 Office continpencies B3643.79
-DET (SFy 193000.00 Research and development Seha48.57
22000000 WorkshopSeminar 1330.50
Printing charges LBZ2T7.00
Cirants from CSIR 60003 DST (WS EXPETISRS 20271.23
DET (W) expenses 3Z624
Miscellaneaus receipts on account of DST (SF) expenses 1605.00
license fee for residential sccomodarion 303000 CEIR expenses 32288.00
personal use of telephone expenses 643,00 Oifice equipmencs 17121010
personal use of seaff ear BEL.CO Library 44157565
excess insurance pald 191.00 Lab equipmens 115629505
Fusniieures & Fixrures 38BA3.30
ENCESs payment in scope Workshop 2460.00 Deposic with CCU far canseruction 600000.00
lodging eharges for eransient stay 4050 Money deposited with Sp. LoALO,
eNCEss wages paid [EA.00 far acquisition of land BO00000
miscel laneens .00
951150  Cash and Bank balances:
Cash in hand TR55.66
"(RMC) : Rain wager Harvesting Projece Rl 1319.85
TWS) : Werkshep SBI {for LCs & Mazgin maney) 3503640000
"{SF} : Swil Fertilicy Projeces ShI 21279.83
CBI{DST - R 3078 TS
CBI (DST - 55) 118395.00
CBI (CSIR) 2300.00
Advances:
To st 634,40
DET(RW) 3200000
DST (5F) 75000.00
CSIR 386100
lotal 98647199 Towl B9En£71.99
Jered; 8.7.9] 54/
jesh Sathi
iﬂﬁpuu:ﬂl )
Sdi- fior J.C. Bhualla & Ca, Edj=
Aral Jomhi Chartered Accounmnes KO Saxena
Adminiscrarive Officer edf. (Scveniac-C & Offices Incharge)
B (Dirmwing & Dasbussing (i icer) AN Plsahir

{EHeeetar)
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G.B. Pant Institute of Himalayan Environment & Development
Kosi-Katarmal, Almora (U.P.)

Balance Sheet as on 31st March, 1991

Liahilicies As on Dharing Ason Asscts As an During Ason
31390 199091 3391 31390 1990.91 3138
Office Equipments 41T644.98 17121010 5888550
Balance as per last Farninares & Fixrures FE0615.32 FEAG1.30 SaE4Es.E.
Balance Shees 614091 1.63 HL40911.63 Vehicles G40 1EE.TE HED1BATE
Library BEETHS.EL 44757545 11043211
Dhering the year received Building 271384810 LTI3B4E.14
Labaragory 9011335 115829505 154851 5.4
JTrom ME& F H5E0000.00 S3B000C.00 Depesic with CCL for
Jrom DET 10000000 22000000 32000000 consructhon BOG00O0.00 GO0000.0
From CSIR BI0.00 37600.00 IB4T0.00 Dwoposit wich Sp L.AJO for land BOODC.O0 BO000.0
Rcquisizion
Security deposit 15150.00 1515000
1507938263 Advances 117264
Cash st Bank JGTTTIE 4
Less: Exgess of Expendineme Cazh in hand 795561
Toal 1240125674 Total 1240125674
Daged: 8.7.21 "
Sd/- 54 Sdi=
Amil Joshi (Rajesh Sarhi) .G Saxena
Adminiscrative Offices Partrer [Scientise-C & Officer « Inchazge)
{ Drawing & Disbursing Officer) for J.C. Bhalla & Co.
Chartered Accounmns
Sl
AN Purchic

{ Direcrar)
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G.B. Pant Institute of Himalayan Environment & Development
Kosi- Katarmal, Almora (U.P.)
Income & Expenditure Account for the year ended 31.3.1991
Expendimre Income

To  Salary 1076632.56 By Miscellaneous recelpts 9511.50
o T. A {Officials) 81083.30 Exeess of Expenditure over Income Z6TR125.89
wy T.A. {Mon officials) 39859.60
= Wages 43963.70

Postape 23459.80
" Smationery 38388.27
¥ Pemolfuel 146301.03
®  Telephone 11135.25
g Elecericity and water charges 29875.60
* Wehicle repairs and maincenance 13035707
N Hospimliny 15339.16
. Building mainmenance GBOS01.70
" Rent and axes Z1E00.00
" Advertiscment 4251.00
. Cifice contingencies B5643.79
“ Research & Development 56664857
® Workshop/Seminar 1332.50

Printing charges 18227700
2 DET (W3) expenses 19271.13
“  DST (RW) expenses 3711624

DST (SF) expenses 1605.00
5 CSIR expenses 3TI88.00

Toral 2667637.39 Toral 2687637.39
Mates:

(1) All items of income a5 well as expenditure are accounted for on cash basis
{2) Till 31se March 1990, Research & Development expenses - Both Revenue & Capiral - were being debited o the

Income, & Expenditure Account. However, in the current year, this policy has been changed and only expenses of
revenue nature have been debited to the Income & Expenditure Account.

Diated: 4.7.91

Sdj-
Anil Joshi
Administrative Dificer
[Drawing & Desbursing Officer)

Sdf- Sdf=

{Rajesh Serhi) KOG Baxena

Partrer (Scientist-C & Officer - Tncharpe)
for |LC. Bhally & Clo.
Chartered Accountanss

S,rhl.

AN, Purchir

(Direcrar)



