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1. BACKGROUND

Govind Ballabh Pant Himalaya Paryavaran
Evam Vikas Sansthan (Govind Ballabh Pant
Institute of Himalayan Environment and
Development), an autonomous organization of
the Ministry of Environment and Forests,
Government of India, came Into existence in
August, 1988, The Institute is identified as a
focal agency for evolving effective strategies
for management of natural resources and
development in the Himalayan region of India.
The mandate of the Institute is to undertake
in-depth research and development studies
and to develop/demonstrate appropriate tec-
hnology packages aimed for integrated and
sustainable  development in  the entire
Himalayan region. In view of a vast ecological
and socio-cultural diversity characterizing a
region stretching over an area of about 3000
km in length and 250 km in breadth, the
Institute aims at achieving its objectives
through its own programmes and also entering
into collaboration with and seeking support
from other relevant organizations and
expertize available in the region. The Institute
started functioning from HKosi-Katarmal in
Kumaon in the first year (1988-89) of its
establishment. In the following year, efforts
were made to strengthen and expand the
Institute, as a decentralised set-up so as to
facilitate the execution of the programmes in
different regions of the Himalaya.

2. ORGANIZATIONAL SET dP

While the Institute at Kosi-Katarmal was
strengthened in terms of both infrastructure
and man-power, programmes were also
executed from Srinagar in the Garhwal
Himalaya, Gangtok in the Eastem Himalaya
and Mokokchung in the Morth-East ranges,
The Institute could execute its programmes at
places octher than HKosi-Katarmal through
infrastructural support from governmental and

non-governmental organizations. It operates
from High Altitude Plant Fhysiology Research

Centre, Hemwati Mandan Bahuguna
{niversity, Srinagar in Garhwal and Magaland
(Gandhi Ashram, village Chu Chu Yimlang,
District Mokokchung in Magaland. At Sikkim,
Department of Agriculture, Government ol
Sikkim provided infrastructural support to star
with, Subsequently the Institute took
possession of a small building on rent at
Tadong, Gangtok. There are 15 scientific
personnel and 26 supporting staff distributed
over the 4 centres of the Institute. All centres
are centrally controlled from the Institute at
Kosi-Katarmal, Almora,

The construction of the Institutes’'s owr
infrastructure has yet to take off, Efforts were
made to get the land transferred from the Utta:
Pradesh Government to the Institute. The
Institute could get legal possession of 8 ha ol
land at Kosi-Katarmal in January, 1990.

3. RESEARCH AND DEVELOP-
MENT PROGRAMMES

A number of research and developmend
projects were launched to strengthen anc
expand the core programmes identified by the
Institute.

3.1. Projects funded by the Institute

3
3.1.1.Restoration of Degraded Land and

'  Sustainable Rural Development at
~  Katarmal (Almora) in Kumaon
Himalaya
Background

Exploitation of natural resources ignoring
the principles of sustained production in the
past resulted in problems of environmenta
degradation faced at present, Improvement ir

E
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‘ Himalayan Env}'.rtmment_ and Sustainable Development

Core Programmes

Supperting Units

Land & Sustainable Ecological
Water Develop- Ecocmomics Conserva-
Resource el end & Environ- tian of
Manage- Rural manial Biclogieal
ment Ecosys- Impeci Driveersity
tems Analysis

the biclegical productivity of degraded land is
a prerequisite for betterment of Himalayan
environment. Although speradic instances of
rejuvenation of degraded land through
plantation forestry and modified agricultural
practices have been documented by warigus
agencies, yet the success achieved so far in
this sphere is too little. Very often a land
management technology prescribed in a
region clazhes with the socio-economic set-up
of the hill people. Under such situations, the
Science/Technology fails to deliver goods to
the rural mass. An integrated approach, taking
into  consideration the magnitude of
degradation, physical environmental cons-
traints in rejuvenating the land, halistic vision
of development has to be identified if
development planning aims for achieving
environmental and socic-economic stability
simultanecusly. This project was undertaken
to develop and demonstrate an ecologically
sound land and water resource management
technology in a highly degraded site at Kosi-
Katarmal in the Kumaon Himalaya.

Computer
Cendie
Library E
Infermation
System

Instituticnal
Metwaork

Hurnan
Inwesiment

Publication

Objectives

{I} Improvernent of productivity in
degraded land by application of
available sclence and technology,

(i} Undertaking research far refining the
existing science and technology of
restoration,

(iii} Promotion of environmental awareness
through direct involvement of local
people in the project.

Approach

In view of a sparse scrubby vegetation and
poor soil fertility of the site, establishing a
dense and diverse plant-cover was identified
to be a priority task so as to arrest ongoing
process of degradation.

Since degradation in the area has
approached an extreme stage, hydrological
cycling is highly disrupted. Adequate
availability of moisture therefore becomes a
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fundamental necessity to any restoration
programme in the area where climate Is
seasonal with dry spells. A feasible technology
for the storage of run-off water and its
utilization during lean period was planned to
be introduced. In the initial phase, introduction
of tree species through plantation, was
attempted. Selection of species was based
upon  ecological concepts of community
organization and wvegetation dynamics as
relevant to the area. While selecting the tree
species, due consideration was given to the
utility values of tree species as recognized by
the rural mass in order to motivate people
towards such activities and ensure their
maximum possible cooperation.  Altempts
were made not only to arrest the ongoing
degradation, but also to hasten the restoration
process by limited mechanical/biclogical
amendments, Nutritional attributes of the
species planted were planned to be looked
into from the point of their possible role in
maintaining/improving the fertility level,

On the basis of ecological concepts of

diversity, stability and efficient resource
utilization, raising mixed-plantation s
advocated to be a more sound land

managermnent than raising a mono-specific
plantation, Howewver, knowledge and
understanding of spatial configuration and
proportion of individual constituents
characterizing an ‘optimal mixture’ s
practically negligible as far as the trees are
concerned. Plantation work was planned o get
answer to the following:

(i) Is mechanical preparation for
plantation necessary?

{ii) What should be the size of the pit dug
out for planting from the point of
optimizing the cost?

(iii) ls amendment of soil necessary? If so,
what and how?

{iv) Can species of the mature forest be
planted straightway or one has to move
essentially from early successional tree
species to the late successional ones?

(v) What
constituent
configuration for
plantation?

should be the proportion of
species and  planting
raising a mixed

Based wpon the available literature
supported with field observations, the species
selected were tentatively classified into three
categories wiz, early, mid and late
successional ones.

Results and achievements

Introduction of water harvesting
Technology:

While surveying the area a natural spring
with perennial flow, located at a distance of
about 1 km from the project site was
considered to be an appropriate source for
water harvesting. It was planned to
demopnstrate the use of water which was
otherwise wasted and created problems in the
vicinity of its source, The source was situated
at ‘an elevation higher than that of the study
site and that provided an opportunity For
diverting water by gravitational force itself.
Flow of water from source to the site was
channelized through a PVC pipe of 2.5 om
diameter placed at a depth of 50-60 cm in the
soil and stored inatank of BmX4mX 1.5 m
SIZE.

In the absence of a dense vegetation cover,
surface run-off is likely to be high. Possibility
of harvesting the run-off from the slopes
could, therefore, be another appropriate
alternative both for reducing the erosional



Exzessive exploilation of Iaﬁ:emm: leads to extreme degradatine. Rehabilitatisn of such
degracded arcas requites. an ntegeated rescurce mensgement approach.

Harvesting the-rain and surface water and its utilizotiog inr regenemtion af vegetn
the degraded site bing worked ol Katarmal, Almora,
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loszes and also ensuring adequate availability
of water to planted seedlings and agricultural
crops during dry period. After a careful survey
of the site, atank of am X 5 m X 1.5 m was
constructed  within a massive bedrock of
micaschist. This spot was selected from the
point of minimal possible seepage of water
and facilitating the cellection of rainwater.
Inner wall of the tank was lined by polythene
sheet (canal lining) of 250 micron thickness to
ensure the stability of the construction.

MNursery Development:

A nursery has been developed over an area
of about 1 acre at Katarmal and about 1.5
acres at Kozl Sufficient quantities of healthy
seeds of 26 tree species and & grass species
were collected from the Central Himalayan
region. Seeds were sown after pre-treatment
and seedlings at 5-6 leaf stage ‘were
transplanted to polythene bags. Owver 35,000
bags were filled with soil free of gravels (1 kg)
and mixed with farm yard manure (200 g} and
insecticide (3 g Thymatin-G-10). Based upon
the extent of hardiness of the species, saplings
of some plant species like Celtis australis
(Kharik), Grevia optiva (Bhimal), Pyrus pesia
(Mehal), Sapindus mukorosii {Ritha) etc.,
were kept in the beds, whereas other species
were transplanted in the bags. Majority of the
tree species in the nursery are relevant to the
local needs end so once established will
benefit the local people.

Plantation:

Plantation activity was completed during
August-Septemnber, 1983, Saplings were
collected from Forest Depariment nurseries
and from natural forests in and around
Almora. A total of 10540 healthy saplings
were planted over an area of 2 ha, In general,
survival is better and growth is more vigourous
in mechanically prepared and amended soil

than in the situation where saplings were
planted simply through dibbling. The response
of a species, in terms of survival, towards soil
amendments was most prominent in case of
Quercus leucotrichophora (Banj) and Guercus
glauca (Feliyat). Transplantation of plants
raised in polythene bags was more successful

than the transplantation of naked rooted
plants. This response was more marked for
species like Alnus nepalensis (Utish) than
others. Further, survival and growth are being
measured pericdically to arrive at a precise
conclusion on impact of plantation efforts.

In general, growth of Alnus nepalensis
{Utish), Melia azederach (Baken), Frumnus
cerasoides (Padam), Celtls australis (Khrik)
and Robinia pseudoacacia (Acacie) was more
promising than others. Three species viz, R
pseudoacacia, Rosa muscata (Kunj} and
Agave sissiliosa (Ram Bans) proved to be
effective for biological fencing. Application of
systemic insecticides (Ecalux EC 25, 1%) and
fungicides {Bavistin, 5% & Dithane M-43, 5%)
was found to be essential to control the
insects, larvae, seed fungi and foliage funga
diseases.

Before project executlon, the area was
virtually barren. Surface irrigation through the
water stored in the project site alongwith
protection from grazing led to luxuriant growtk
of grasszes even during the dry season. Grass
component was periodically cut and given ic
praject workers free of cost.

A number of other species were identifiec
for introduction trial in the next growing
season. Seeds of such species identified wer:
acquired either from other organizations ©
from field collection. These species are
Chimnobambusa falcata (Ghad Ringal)
Thamnocalamus  spathifforus {Deo  Ringal)
Dalbergla  sissoo  [Sesham), Ougeini:
dalbergicides (Sanan), Juglans regia (Akhrot)
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Ficus auriculala, Ficus cunia (Khuni), Ficus

bengalensis  (Bargad), Ficus roxburghii
(Timle), Ficus rumphii (Kabhar), Ficus
religiosa  (Pipal), Ficus palmata (Bedu),

Bauvhinia retusa (Semla), Bauhinia varigata
(Kuiral), Dipioknema butyrea (Cheura) etc.

It is observed that the amount and
availability of water all through the year
following introduction of water harvesting
technology is adequate to sustain agriculture
in addition to making water available to the
planted saplings, promoting grass growth and
developing a nursery. Introduction of crop
cultivation on a small plot during the year
showed that vegetables like Phaseolus
vulgaris  (Bean), Pisum sativum (Mater),
Cucurbita maxima (Kaddu), Luffa cylindrica
(Lauki) etec., could be successfully grown with
the input of farm yard manure while crops like
Raphanus sativus (Muliy and Cucurbita
maxima etc., could be sustained only if farm
yard manure is supplemented with inorganic
fertilizers.

Direct benefit to the villagers: A total of
6855 man days of direct employment was
generated through the execution of this project
and Rs. 1,59,379 were eamed by the villagers.
Added to this, nursery would meet to some
extent the plantation regquirement of the
people.

3.1:2. Designing Ecologically Sound
Natural Resource Management
Strategies for Sustainable Rural
Development in Kapkot Block,
Almora District in Central
Himalaya

Background:

During the discussions of the Director with
administrators/planners in  Kumaon during
January-April, 1989, the grave situation of

1

bamboo resource based smail scale industry
in  Almora  district was  highlighted.
Consequently, spot survey was made for self-
assessment of the situation. It was cbserved
that there are attractive handicrafts being used
for day to day needs in the rural systems in
the high altitude areas. These handicrafts
could significantly add to the rural economy if
promoted as decorative items elsewhere.
'Ringal’, the bamboo used as raw material to
make these items is restricted to temperate
climate of high hills in Central Himalaya. The
commen local name ringal refers to four
species of bamboo uviz, Chimnobambusa
falcata (ghad or gol ringal), Thamnocalamus
spathifiorus (deo ringal), Thamnocalamus
Jaunsarensis (jhumra) and Thamnocalamus
falconeri (tham).

This project was formulated to develop and
demenstrate science/technology for the long
terrn and sustainable development in a few
villages in Kapkot Block, with focus on the
ringal and its role in the rural economy and
ecology.

Objectives:

(i) analysing the current problems and
consequences of ringal based cottage
industry,

(i) identifying appropriate land manage-
ment practices so as to solve the
current problems and

(iii) defining integrated resource manage-
ment on a geographical unit vis-a-vis
admiinistrative unit,

Approach:
Rapkot is the largest Block in Almora

district of the Kumaen Himalaya. About 2/3
area of the block lies in the higher reaches



Crap cullivatien in the valiey. land and on terraced fand on the hill slopes are the conirasting agriculiural
swsterms in the hills, Management of each agricultural system needs o be locked
from the aveilable opportunities 2nd conslraints,




where snow is present all through the year,
Terrain is rough with poor transportation and
communication networks. After  extensive
survey and interactions at various fora,
villages wviz, Chowda. Khathi, Hhaljhuni,
Mikhila-Khalpatta were selected for intensive
studies. These villages are located between
the Sarayu and Pindari rivers and lie in an
altitudinal zone of 1000 m to 4000 m. Jhurnra
was abundant on the way to Pindarl from
Khathi whereas ghad and deo ringal were
abundant at lower altitude, between Khathi
and Kapkot. Tham Is very scarce, Only ghad
and dec ringal are extensively used for
handicrafts. Jhurmra and tham are used as
pipes and rods.

Gramin (Utthan Sarmitj (GUS), an NGO at
Kapkot came forward to collaborate in the
project,  specifically  to  ensure people’s
participation in the preposed work., This was
accepted Dy the Institute  with  an
understanding, that the GUS will amange for
1/3 contribution towards plantaticn  efforts
planned in the project. The GUS ensured jte
cantribution as promaoting voluntary
Involvernent ‘of the inhabitants in token of
Institute’s contribution in terms of scientific
expertise and financial expenditure.
Experimental plantations were undertaken in
Chowda, Khaljhuni and Mikhila-Khalpatta. Pits
of 0.45 m X 0.45 m X 0.45 m at 1 mX1m
distance were dug. Two kgs of broad leaved
forest litter manure was mixed with the zoil in
each pit. Material for Planting was collected
from village forests with pemmission of village
forest panchayat. The areas were protected
from grazing animals by constructing 1 m high
stone wall,

Ways  and  means  of approaching
sustainable development are aimed to be
identified and presented at both micro-level
{i.e., resource availability per unit area) and
macro-level (e, at a level of geographical/

management/administrative units). To achieve
this, survey was planned:
{i} to quantify the demand and supply of
ringal rescurces,

{ii} to develop a package of practices for
the sustained use of the existing re-
SOUrces.

(i) to explore and  inuoduce possible
alternative resources to ease the prab-
lems.

tiv} preparation of maps depicting spatial
variation  in  climate, reljef, slope,
aspect, soil, geology, wegetation,
current land use, management prac-
tices and economy at a scale of
1:50,000,

{v) studying the interaction of physical,
biological and socio-econormic attri-
butes,

(vi) toraise awareness amang people about
rational utilization of the natural
resources,

{vii) synthesis of the above information and
subsequently  preparation  of lard
suitability/optimal  land  yse map
considering opportunities and
constraints in the area.

Results and Achievemnents:
Micro-level Studies:

(i} About 30 ha of degraded land has been
planted with ringal planting material,
82,646 ringal plants were planted, The
percentage of survival varied betwesn
80 to 50,

(i} Rs. 1,60,185/- was eamed by the
villagers by working in the project. The

13



project provided 1483 rman days of
direct employment which included 751
man days of employment to women
labour and that of 923 man days to SC/
ST people of these villages.

(ifiy 23 models of ringal products were
prepared for display.

{iv) Awareness among the people was
generated through close and frequent
interactions.

Macro-level Studies:

(i) Considerable data has been collected
but is yet to be processed.

(i) Slope map of the Kapkot block has
been prepared: Scale 1:50,000; 7
classes of slope.

(iii) Physiography map of the Kapkot block
has been prepared: Scale 1:50,000; 9
classes of altitude zonation.

K

3.1.3. Development of Agroforestry

W Model at Sumari Village in
Garhwal Himalaya

Background:

Excessive exploitation of natural resources
in the past is considered to be the basic cause
of scarcity of fundamental needs, viz., food,
fodder and fuelwood, and degradation of
environment at present in the hills. These
problems have led to adverse socio-economic
consequences. Migration of people from rural
areas in the hills to the plains is one of such
consequences. Further, since this is the
predominantly ~ male  population which
migrates in search of other means of
livelihood, degraded areas are invariably

i

characterized by an imbalance in the sex ratio
of the population. Considerable information on
the impacts of past and present land use/
management practices have accumulated.

However, the knowledge on science/
technology as relevant to prescribing solutions
to current problems remains poor. Designing
research and development for improving upon
the resource availability and carrying capacity
through integrated rescurce management was
priortized. The area (Surnari village) covered
in this project is a representative test site in
Garhwa! Himalaya.

Objectives:

(i} to identify land management and land
use practices as suited to the
ecological and s0Cio- eConomic
attributes of the area and its field
demonstration as a pilot project.

(ii) to collect base line information for
formulating a large scale proegramme tc
achieve sustainable development in &
cluster of villages in Garhwal.

Approach:

Sumari village situated at a distance of 2¢
k. from Srinagar township, was selected fo
this study. The village is characterized b}
mass migration in the recent past. While 657
families were recorded in the area in a surve!
made in 1972, only 157 families exist a
present. The cropped area decreased by BB?
during the period 1972-1988. The lan
holdings are highly fragmented. The area wa
dominated by rainfed agriculture on terraces
Acreage of abandoned agricultural land wa
many times more than the cropped area. Th
production as such was found to be poo
Possibilities of improvement were realized b
appropriate storage of water and its utilizatio
for crop production during stress periods.



Based upon the review of the current

problems in the area, agro-forestry was
suggested to be a more sound land use rather
than practicising agriculture and forestry in
isolation. Thus the approach was centered
around a task of converting current
agricultural systermn to agroforestry systerm.

Results and Achievements:

A survey of the area and information
already available with High Altitude Plant
Physiology Research Centre. Srinagar formed
the basis of species selection. While selecting
tree species, emphasis was laid on those
species which are native and have multiple
utility values. This seemed advantageous from
the peoint of motivating farmers who often
resist planting trees in croplands with the fear
of negative Impact on crop production.
Leguminous trees with nitrogen fixing
capability were alse planted so as to improve
fertility of soil.

An area of 3 ha, was worked. Pits of 1.5 ft X
1.5 ft ¥ 1.5 ft size were dug out. Five kgs of
animal dung manure was added in each pit
and plants were watered once or twice in a
month, Trees were introduced in wvaried
combinations and configurations, Species like
Bauhinia varlegata, Ficus glomerata, Eugenia
dalbergivides were most successful while
species like Alnus nepalensis and Boefimeria
regulpsa showed gquite low wvalues in the
cropped land, Celtls australis was observed to
be the most successful followed by Crevia
optiva and Ficus glomerata and Flcus
roxburghii on  land abandoned for crop
production. Follewing facts have been
observed during this study:

(i} There are a few species suitable on
biclogical and ecological criteria like Celtis
australis and Grevia optiva but are resisted by
the Inhabitants for fear of their adverse

— M
impacts. This needs to be resolved through
detailed investigations.

{ii) Any action criented programme such as
the one atternpted in this project must ensure
a full co-operation of the inhabitarts. It was
quite a difficult task to motivate people
towards land management for sustainable
development which required some alterations
in the land use being practised by them. There
was substantial damage to the planted
seedlings as a result of careless attitude of
farmers who awned the crop fields.

(iii)y The results cbtained and experience
gained suggest that the Institute should
acguire some abandoned area in the village on
lease from the District Autharities. [n such a
situation, the Institute will have a full control
over the land for a period of 10 years or s0 to
develop and demonstrate a model of
agroforestry  system. Once such a model
system is established, the local inhabitants will
be motivated suitably for replicating similar
models in the land owned by them.

3}1/.’11. Integrated Watershed

b Management: A Case Study in
Sikkim
Background:

Despite a considerable rainfall {annual
average rainfall - 2000 mm) in the state of
Sikkim, availability of usable water lags far
behind the requirements. An objective analysis
of the problem can be achieved by taking
watershed as a unit of study. Forest cover in
most of the watersheds is believed to be
receding while agricultural land use is
supposed to to have expanded during the
recent past, These generalized conclusions,
however, are put forward on the basis of
subjective assessments instead of an authentic
land use analysis. This project was conceived

15
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for analysing the problem of dermand - supply
of natural resources, their interactions and
impacts, taking watershed as a management
uflt in the Eastern Himalaya. Further, it was
aimed to identify and demonstrate integrated
resgurce  management  strategies  for
development of the regicn.

Objectives:

(i) structural analysls of the watershed -
studies on wvegetation, scil, geolegy.
and saclo-econemic interactions,

{il} Intensive studies on the dominant lard
use systems,

#ily analysis of interactions of hydrological
eycling and current land uses,

(v} assessment of the identified models an
the test sites.

Approach:

Milti-disciplinary approach involving
scientists of the disciplines like ecolegy,
geography, - geclogy, amimal  husbandry,
agriculture and forestry has been envisaged to
pursue the objectives,

Results and Achievements:

Mamiley watershed located near Marnchi, in
Seuth district of the state, was idjentified ‘as
the project area, The watershed covers about
812 ha of land area in an elevation range 200
to 2500 m amsl. A reconnaissance survey was
done to plan the work, Diverse forest types
and agricultural practices are encountered in
the region inhabited by three ethnic groups
piz, Lepchas, [Mepalis and Bhutias,
Preliminary [nformaticn on cropping patterns
and cultural practices in the agricultural
systemns have been cellected, In such a small

16

area people grow as many as 39 crop specles.
Amomum subtdatum, Citrus aurantium and
Gingiter officlanalis are the three main cash
crops. Flcus hookerii, Flous nemolaris and
Thysanolaena matima were found to be the
erucial sources of fodder used during lean
period of the year. Livestock is fed largely on
crop residues. Stall feeding was found to be
more comrmon than open grazing, Three major
forest types oviz., (i) Sub-tropical natural
forest, (i) Temperate natural forest and
{iliy Temperate sermi-natural  forest  were
recognized and mapped. Floristic survey of
sach forest type is completed.

Seeds of a number of species useful to the
region were collected. Land preparation is
completed to develop a nursery of the species
which are usually not supplied by the
govemnmental agencies. Collection of data on
the structure, function and ecclogical
relationships of the agricultural systems and
forest types was initiated,

3.1.5. Jhum and Sustainable
Development of a Village Cluster
in Magaland

Background;

Shifting agriculture, referred locally as
Jhurn, is the chief land use in hilly tracts of
north-east India. This system of land use
which sustained the tribal population for
certuries, is now considered to be the major
cause of degradation of the environment in the
region, However, It is not the shifting
agricultural system itself but the distortions
appeared therein in the recent pasl due to
heavy pressure on land, which are the basic

causes of degradation. In fact, shifting
agricultural system which wused to be
considered primitive and  inefficient on

econcmic considerations, is discovered to be
more efficient than many other systems,
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]
including the so called modern ones, in terms
of ecological considerations, Tribals who
prefer isolation and are conservative by virtue
of their culture, ought to be made aware of
that the traditional agricultural practices in
their distorted forms no more fit into the
current scenario. Simultaneously one has to
develop and  demonstrate  technology
packages which ensure the requirements of
and acceptable to this weaker section of the
society, on sustainable basis. The awvailable

studies and managerial experiences are
indicative of a scope and feas ibility  of
development planning based on these

considerations, Nagaland Gandhi Ashram,
Chu Chu Yimlang came forward to colloborate
and provide infrastructural support to  the
Institute  in  executing such a research/
development programme.

Objectives:

(i) to find out ways and means of
hastening the process of recovery in
soil fertility under jhum cultivation,

{ii) to  explore the possibilities of
intreducing new crops in  the
agricultural systems adopted in the
area,

{iii) to identify fast growing native tree
species valuable to the local tribals and
to standardise the cultural techniques
and their field testing,

(iv) to develop low cost water harvesting
technology ensuring availability of
water during the lean period,

(v) to develop, demonstrate and popularise
suitable small scale enterprises to
supplement the family income,

(vi) to create awareness on the conse-
quences of forest degradation, explo-
itation and conservation through direct
involvement of local people in the
praject.

Approach:

After discussing the problems and issues
extensively and survey of the area in
Magaland, three villages viz, Yaongyimsen,
Salulmang and Chu Chu Yimlang were
selected to be taken up in the initial phase.
The villages have a commanality in that all are
inhabited by Ao tribe and all have shifting
agriculture as the predominant land use.
However, they differ with respect to the
opportunities available far possible
improvernent in the ecology and econamy.

Yaongyimsen is near Chagtongya on
Amguri to Mokokchung road. This village
consists of about 500 households and is split
into two habitations, the old wvillage and its
recent outgrowth. Besides the hilly tract, the
village covers 50 ha of flat land, called
Wangpangloo. A small river passes through
the village and provides an opportunity of
establishing a micro hydel system, which in-
turn can help in intensive cultivation on the flat
land.

Village Salulamang is inhabited by 80
farnilies and is located at a distance of 14 km
from Chu Chu Yimlang where Nagaland
Gandhi Ashram is situated. This village has 15
ha of orange orchard area. Other fruit crops
such as pineapple, jackfruit, pears, banana
and guava are also grown but not as much as
the granges.

Chu Chu Yimlang is situated on

Mokokchung-Amguri  road. The  village
cansists of about 500 families. Because of the
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road  connections, this  village  differs
considerably  from the typical traditional
villages like Yongyimsen and Salulamang
occupying remote and isolated localities.

Results and Achievements:

Cropping and yield patterns In the project
area were analysed. A bench mark socio-
economic study of the selected wvillages was
undertaken. Data processing is in progress.

Alnus nepalensis was found to be a species
which could significantly help in maintaining
the fertility of soil under Jhum. Seeds of the
gpecies were collected from various sources.
Land preparation over an area of about 0.5 ha
was done to establish a nursery. Preliminary

data on wiability of seeds, germination
requirements and favourable transplanting
conditions were collected. Added to this,
species uiz., Holleck { Terminalia

chrysophylla), pines (Pinus kesiya, Finus
reicburghil), silver oak (Grepillia robusta),
Celtis australls, Rosa moschata, Pyrus pasia,
Grevellia oppasitifolia, wild rose were raised in
nursery, These species were found to satisfy
the fusl/fodder needs of the local people.
Arrangernents were made to obtain citronella
grass slipe free of cost from the Directorate of
Industries, Government of Magaland fer
imtroduction in the degraded areas. This
activity is planned to be tested for improving
the returns fram Jhum. Efferts were made to
develap a model of mixed forestry in village
Chu Chu Yimlang. The model aims at
cultivating trees, shrubs and grasses of diverse
utility/values together.

The empirial knowledge of Magas on the
use of plants, an aspect which has more or
less been neglected, was looked into. About
50 plant species used by the Ao Nagas for
foed, fodder, vegetables, medicine,
decoration, poisan, Hsh stupefying etc., were
collected.  Similarly many insects  and
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caterpillars of food value were collected and
identified.

The Institute provided technical guidance to
Magaland Gandhi Ashram In preparation/
execution of following programmes that fall
within the mandate of the Institute.

Mulberry plantation was rised over an area
of 2 ha. A project on sericulture for generating
employment for the rural women was
prepared for submission to the Department of
Seience & Technology, New Delhi.

Crops like sugarcane, soyabean, turmeric
were  studied for  their  suitability  for
Introduction  making comparisions  with
traditional crops grown in the region.

A low cost technology to harvest surface
water was demonstrated. The water stored was
brought to a settlement site using open
bamboo pipes. It is now being used for
drinking, washing and irrigation purposes.
Inhabitants were made aware of how could
they benefit from the resources available
locally.

A proposal was submitted to Mational
Research Development Corporation, MNew
Delhi, to install a solar photo voltalc system
for lifting water for irrigation and domestic
purposes during the lean season. The proposal
once executed will provide electricity ta the
proposed site also.

3.1.6. Mechanisms of the Maintenance of
Biological Diversity and their Role
in Ecosystem Organization and
Function in Conservation Areas.

Background:

The eriteria for evaluation of ‘conservation’
and ‘conservation areas’ are many and varied.
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|dentification of a reserve which includes
‘ayery possible species’ is argued to be a
prerequisite to any atternpt of presenving
‘maximum’ biological diversity In a given bio-
geographical domain. Unfortunately, the
meaning and perception of attributes like
diversity, rarity, naturalness, size and
represertativeness still remain ambiguous,
when viewed in an objective perspective,
Although conservation oriented mmanagerment
is being priotitized at a massive scale, more 0
in the hills, yet the knowledge on the design
parameters such as shape, size and acreage of
conservation areas, the impact of such
management on the sociology, economy and
ecology remains poor. The advaniages
ssscciated  with  conservation  oriented
management need to be cbjectively analysed
not only to enrich the science behind
conservation But alse to motivate people's
participation. This will ensure socio-economic
stability of the inhabitants effected by notifying
an area far conservation.

While several attempts have been made 1o
describe diversity as a community property in
varied contexts, the mechanisms which
contribute towards the apparent biological
diversity and its role in ecosystem organization
have rmore or less been overlooked, The latter
aspect would be more relevant for making
proper utilization of conservation areas such
as Sanctuaries and Mational Parks in favour of
zustainable development of mankind. This
project was launched as an atternpt 1o fill the
lacunae in our understanding of conservation
oriented management and  conservation

ecology.
Approach:
Activities were planned to exscute the work

in and around Binsar Sanctuary (29" 39' - 207
44" Morth and 79 41' - 79° 49° East),

representative of an ‘undisturbed’ ecosystem
in Kumaon Himalaya. The area covered in the
sanctuary area was notified as Reserve Forest
by British Government in 1880 and got the
status of sanctuary in 1968. The gecgraphical
area of the sanctuary is reperted to be 45.59
k.

Objectives:

(i) Preparation of thematic maps of the
study area at different scales

{iiy Phytosociological analysis of
vegetation in different ecological zones

{iii} Population dynamics of the tree species

{iv) Growth and regeneration pattems of
individual tree species

(v) Data analysis and synthesis to identify
mechanisms of maintaining blological
diversity and associated attributes In
and around the sanctuary.

Results and Achievements:

A Few conclusions could be generalized
from the data collected on phytosociology and
regeneration. So far, the data was collected
along an  altitudinal gradient covering six
different  forest types: (i) Pine {(Pinus
roxburghil) forest (i} Mixed Pine-Banj oak
(Quercus lucotrichophora) forest (iii) Mixed
Banj cak-Pine forest {iv) Banj oak forest (v)
Tilonj oak (Quercus floribunda) forest [wi)
Deodar (Cedrus deodara) forest.

In general, top canopy Species show an
optimum range of expansion at a certain
elevation. It is apparent that along an
altitudinal  gradient, abundance of the
emergent species in terms of total basal area

20



Damage to the kand resources as @ resull of mining—iess of goed agricultural land
mrxt degradatbon of matural wegelatisn.




(TBA) increases gradully to a ‘maximum’ level
followed by a decline. Basal area of all the
species laken together for a given forest lype
also follows a similar trend for a majority of
forest types. Evenness is mare prominent in
the higher elevation area than in lower
elevations.

The species richness  and equitibility
coefficient increased with an increase  in
elevation. Within a given forest type, TBA
decreased with increase in elevation. This
trend, however, cannot be generalized for the
sanctuary as a single system, e.g., in Banj cak
forest type, occupying an elevation zone of
2200m to 2300m TBA ranged from 5271
em?/100m? to 4222.76 em?/100m?, whereas
in Tilenj oak forest, occupying the zone of
2300m to 2500m TBA ranged fram S117.09
em=/ 100m? to 3732.78 cm/100m2, Maximum
species richpess is observed in Tilon] oak
forest occuring at an elevation &f 2300-
2500m. It is also observed that these are the
most diverse forest types which are mast
dense and stocked.

< I [ A Environmental Impact

- Assessment and Rehabilitation of
Jhiroli Magnesite Mining Operation
in Himalayas

Background:

Exploitation of mineral rescurces in the hills
have beoth positve and negative impacts,
Conventional economic cost-benefit analysis
ignores the environmental COsts associated
with a given activity. Himalayan region is
naturally blessed with a variety of valuable
geochemical reserves. The ECONOMic returns
gained through mining must be assesed
against  (he extent of degradation of
enviranment taused by  such  acts,
Environmental quality can be maintained only
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when adequate rehabilitation of the damaged
ecosyslem Is ensured. This project was airmed
to refine the current methodologies of impact
assessment  and  the technology of
rehabilitation taking Magnesite mining area at
Jhireli (Almora distiict) as a test site, The
Project was. conceived as a collaborative
venture of the Institute and Almora Magnesite
Limited,

Objectives:

(i) o assess the impacts of magnesite
mining on the ecasystem in a holistic
perspective,

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

(ifi) Lo promote pecple’s participation In
environmental management and
protection in the area.

Approach;

A collaborative approach undertaking the
activities related to the Impact Assesernent of
the mined area simultaneously  with
rehabilitation work was attemnpted. It was
planned to undertake a detajled analysis of the
impacts of mining on various components of
the ecosystemn and biological responses to the
resultants of mining activity to create a strong
data  base for identifying  appropriate
rehabilitation packages,

Results and Achievements:

{i) Extensive survey of the mined area was
conducted.

{if) Three sites were identified for detailed
studies: (a) Very highly degraded lang:
This Is representative of the land after



dumping of overburden and ore rejects,
Vegetation cover is altogether absent,
(b) Highly degraded land: This covers
the areas darmnaged not by the mining
itself but due to toxic emissions, and
(=) Mormal land: There is no impact of
mining on this land,

(iii) Rehabilitation work was undertaken an
2 ha. of very highly degraded land.

(iv) The land was terraced and a drainage
systern was designed so as to check
erpsion. Tree species wir, Guercus
leucotrchophiora, Pinus  roxburghil,
Silver pak were tried for afforesting the
area, Several species of grasses were
also tried. Love grass (Eragrostis
curvula), Kudju (FPuraria hirsuta) and
Kikui (Pennisetum clandesfinum) were
found to be promising.

(vl The area was fenced by a mix of
biological and mechanical means.

fwi) Harvesting of rain water was atternpted
50 as o ensure on-site availability of
water. 5Soil was amended with the
application of farm yard manure,

(vii} Environmental awareness camps were
organized in the area affected by
mining.

3.1.8. Publication on ‘Agricultural
Economy of Kumaon'

Although considerable data relevant to
economy of Kumaon Region are collected by
various agencies/workers, a comprehensive
analysis of the data has nol been attermnpted
and decumented. This Institutional publicaticn
was planned to facilitate the accessibility of
information  toc  planners, administrators,

scientists, managers and decision makers.

Information on  demography, land use,
cropping pattem, production and marketing,
land heldings, livestock, input uses etc. were
collected from secondary sources. The
analysis of data showed several discrepencies
and inconsistencies. Attempts were made to
filter out such errors as far as possible. Data
were edited and arranged in logical sequences
and then analytical technigues were applied.
The framework of the proposed publication
was finalised. Time schedule envisaged for
bringing out this publication could not be
adhered to because of some unaveoidable
circumstances. With the current stage of
development it is expected that the publication
s released in 1991.

3.1.9. Audio-Visual Production on
‘Ecology and Sustainable
Development in the Himalayan
Region'

Background:

Dessemnination of scientific/technological
information base is vital in making an impact
of any organization or programme.
Conventionally, the scientific studies are
published and documented as research papers
which often fail to reach the policy framers
decision makers and managers. Further the
academnic publications are in general not in a
form compatible to the requirement and
perception of the decision makers and the
planners.

The Institute initiated this project on
preduction of a documentary film to
demonstrate an effective way of disseminating
the meaning, perception and needs of
science/technology as relevent to integrated
resource management  and  sustainable
development in the Himalayan region.
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Significance of linkages betwsen physical,
biclogical, social, cultural and economic
components in the hills are the key points that
are planned to be highlighted, The. production
would Be a 16 mm £ matic colour film of 35
minutes duration when screened.

3.1.10. Environmental Management
Information System for the
Himalayan Region

Storage, retrieval and processing of data
collected through research and development
programmes undertaken by the Institute itself
and those awvailable from other scurces are
conceived as  important  tasks to  be
undertaken by the Institute. Efforts were made
to establish a Management Information
Systern for the Himalayan Region at the
Institute. The information on research and
development activities and agencies executing
these activitles have been pooled, classified
and coded, The operation of the envisaged
Information Systern could not be achleved in
the absence of a Computer systerm. The thrust
in developing and establishing such an
information system is to ensure that the data
collected is put to proper use,

3.2. Projects sponsored by other
funding agencies:

3.2.1. Introduction of Rainwater
Harvesting Technology for
Sustainable Rural Development in
Himalayas

Background:
Acute shortage of water is a serious
problem in the Himalaya. Adverse effects of

this fundamental problern are expressed as
poer health. economy and environment of the
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rural people. The problem is an interactive
outcome of: (i} indiseriminate deforestation,
{ii) ignorance of ecological principles In the
land use practices, and (i) geomorphic forces
and the resultant dramatic alterations In the
hydrological eycling.

Unidulating topography provides
opportunities for harvesting and storage of the
surface water. An appropriate water harvesting
technology econcmically viable and
acceptable to the people is required to be
introduced and propogated to mitigate the
crisis. This project was formulated to identify,
develop and introduce such a technelogy in a
few selected villages in the Central Himalayan
region.

Ohjectives:

(i) survey of the existing surface water
harvesting techniques,

(i} designing the water harvesting tanks
{in terms of shape, size, capacity and
construction specifications) as suited to
the prevailing requiremnents and
environmental conditicns,

(iii) assessment of performance and impact
of the introduced technology and
possible refinements, if needed.

Approach:

{i) 1dentification of villages selected for
introducing the techrnology was based
on (i} predominance of weaker section
of the society, (i} acute shortage of
water, [iii) co-operation of village
people, Weork was undertaken in four
villages iz, Mainy, Panchgacn, Kapkot
{District Almora) and Banswara
{District Chamaoli).
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(i) All these villages are representative of
en extreme stage of environmental
degradation. Demand and supply of
water howewver differ as a resplt of
variation in land cover and elevational
effects of climate,

(i) Site for constructing a tank and its
designing in a village was marked
looking over erodibility and water
retaining capacity of the soil and
topography in conjunction with climatic
and land use attributes. Many of these
parameters were assessed subjectively
due to paucity of location specific data.

Results and Achievements:

Technology introduced for harvesting the
surface water has been made operational at all
the four sites, While introducing a technology
primarily aimed for harvesting the rain water
from  mini-catchments, ample scope  was
observed for increasing the on-site availability
of water through harvesting the water being
wasted from the perennial springs located in
the vicinity. A mix of harvesting the surface
run off and water available from the perennial
springs was found to ensure the supply of
water for deserve uses such as drinking water,
irrigation  all through the year. Apart from
improving the on-site availability of water at a
given site, the project generated 1000 man
days employment to the local peaple.

3.2.2. AllIndia Co-ordinated Project on
Water, Health and Sanitation
{Involvement of Rural Women)

Background:

Availability of adequate potable water is
basic to life. Fetching and carrying water is
one of the impertant chores of wormen,
especially in rural areas. With depletion of

water resources this is becoming a drudgery
for women, who have to over-spend their time
and energy on this activity. Often the water
procured with hardship, gets contaminated
during transportation and storage. Water s
also needed for cleaning. Insanitary conditions
due to improper drainage have now become
common. This in turn has severe implications
for pollution of surface as well as ground water
and frequent incidences of water bome
diseases. Hence it is important that WOrren,
especially in the rural areas, are made aware
of the linkages between water, health and
sanitation,

An Al India Co-ordinated Project was
launched by the Department of Science &
Technology for developing appropriate site-
specific sanitation measures and their fiald
testing on an experimental scale in different
agroclimatic regions of the country. The
Institute was identified as an agency to
undertake the work in the Central Himalaya
Region,

Objectives:

(i) to develop strategies for invalving
women in implementing projects on
water, health and sanitation,

(i) to field test integrated models with
womens' participation in wvarious
agroclimatic regions of the country,

(ill) to create awareness in rural areas on
water, health and sanitation related
issues,

{iv) to carry out an impact analysis for
feedback and future planning and
implementation.

Results and Achievements:

Two villages viz, Katarmal and Uttaroda
{Almora District) representing different agro-
climatic regimes were selected for this project,
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Bench mark survey of each village was
conducted,  An objective analysis of the
awareness among women fowards water,
health and sanitation was made.

3.2.3. Ecology of Earthworms and Soil
Arthropods in Central Himalayan
District of Almora

Background:

Soil fauna play a significant role In
regulating the fertility of seil. Amongst a
variety of animals constituting the soil Fauna,
earthwaorms are considered to be most crucial.
A clear understanding of the decomposition
processes and their rates performed by these
animals would help in improving sail fertility
levels in the managed ecosysterns. Except for
a few stray preliminary reports, informatien on
these aspects in the Himalayan region is
altogether lacking. This project aims to
generate  information on  the role of
earthworms and soil arthropods in regulating
the fertility of soil in managed and natural
ecosystems in the Kurmaon Himalaya.

Objectives:

{i} to identify the earthworm species in a
few selected ecosystermns representative
of varied level of disturbance regimes,

{ii} to analyse the population dynamics of

earthworms in the identified
ecosystems,
(iii} to estimate the contribution of

earthworms in the nutrient coycling
under different disturbance regimes,

{iv) to analyse the response of earthworms
towards seil management practices.
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Results and Achievements:

{i) Survey and identification of earthworms
inhabiting different ecosystems has
been completed.

{ii) Considerable data on the abundance of
earthworms and  their population
dynamics have been collected.

{iti) Regular sampling of soil-plant and
animal components was  done.
Analytical process has just been
initiated but could not be completed.

3.3. Workshops/Symposia

3.3.1. International workshop on
*Ecology of Biclogical Invasions in
the Tropics”, September, 18-20,
1989,

This workshop was organised by the
Institute with financial support from Scientific
Committes on Problems of the Environment
{SCOPE), Paris and organisational support
frorm Kumaen University, Mainital. There were
15 experts including 12 overseas participants
who formed the core group. Director and a
Scientist of the institute were represented in
the core group. Besides the participants in the
core group, over 40 young scientists were
invited as observers from the point of creating
an initiative for research and development on
the workshop theme in the Himalayan Region.

Papers on “Ecosystemns level consequences
of biclogical invasions In the tropics” and “A
review of plant invasions in the Indian sub-
continent” were presented by the Director and
a Scientist of the Institute, respectively,

Based on the discussions during the
workshop three priority areas of research were
identified:
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(i) Comparative study of invasiveness of
introduced Eucalyptus species,

(ii) Comparative study of the introduced
Tilapia species.

{iii} Formulating blological control
programme on Lantanz camara and
Chromeolaena odorata (Eupatorium),

It was emphasised that the socio-economic
component ocught to be integrated in the
biolegical research programmies in the tropics.
The rural poor are largely influenced adversely
by invasive species, though it may be the
invasive species themselves that become
important to the local community., It was
suggested that the local community and the
scientists should work together for the long
term success of tropical land use research
programme. A decision was taken to publish
the proceedings of the workshop and this task
was entrusted to the Ex-Director of the
Institute,

The first issue of the Institute’s Newsletter
“Hima Paryavaran" was released in the
inaugaural function of the workshop. A special
function was organised by the Austrian
Embassy as a commemoration for Prof. K.
Lorrance, a distinguished Austrian
Environmentalist,

3.3.2. Group Monitoring Workshop on
“DST Funded Projects for Young
Scientists"”, October 15-17,
1589.

This workshop was
Institute with financial support from the
Department of Science and Technology
(DST), Gowvernment of India. Ten subject
experts and  sixty Principal Investigators
participated directly in the woerkshop. In
addition thirty young scientists were invited to

organised by the

create an awareness and initiative towards th

Research and Development programme
supported by the DST, Director of the Institut
was represented as Chairman of the Advisor
Committee of Young Scientists Scheme of th
DST. He cutlined the frontier areas where DS
would be interested to fund Research an
Development activities in the Himalaya
region.

One Scientist of the Institute was among th
experts identified by the DST for projec
evaluation and monitoring. The proceedings ¢
the workshop were compiled and published b
the Institute.

4. LABORATORY AND LIBRARY

Efforts were made to establish an equippe
laboratory and library at the Institute. Out ¢
the total allocation of 48 lakhs grant-in-aid t
the Institute, expenditure on creating th

laboratory and library facilities at Kosi
Katarmal were 10 lakhs and 5 lakhs
respectively, The Institute procured 320

standard reference books and subscribed 1i
standard journals/periodicals during the year.

5. ACTIVITIES ON ENVIRON-
MENTAL AWARENESS

A number of informal villge level meeting:
were held in Kumaon, Garhwal, Sikkim anc
Magaland to create awareness and tc
understand the people’s perception o
environmental problems and their possible
solutions. These interactions facilitated in the
development and execution of research;
development programmes with a value which
people can understand, appreciate, assimilate
and thereby ensure their participation.
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World Environment Day (June 03, 1989)
was celebrated with participation by the local
schoal level students and villagers. An essay
competition on “Himalayan Environment and
Development”, both in Hindi and Enaglizsh was
organised. Owver 50 students from various
schools of Almera district participated in the
competition.

A major planting activity formed an
important component of the celebrations on
the occasion.

6. ACADEMIC ACTIVITIES
6.1. Publications

Ahmad, A. 1990, Eutrophication with
special reference to Himalayas and strategies
for its rehabilitation. In: Management of
Agquatic Ecosystems. Edited by VP, Agrawal,
BN, Desai and S.AH. Abidi. Marendra
Publishing House, Delhi, pp 363-399.

Ahmad, A., Ramakrishnan, P.S. and Rag,
K.S. 1989. Management and conservation of
wildlife: Environmentalist's view point. In:
Envirorimental Canservalion areed
Development, Edited by P.R. Singh, oP
Sharma and Ram Boojh, Directorate of
Environment, U.P., pp. 81-90.

Ahmad, A., Ramakrishnan, P.5. and Rao,
K. S. 1889, Environmental Impact Assessment
of water resources projects in Himalayas: an
urgent need for sustainable development. In:
Environmental Conservation and
Development. Edited by P.R. Singh, e
Sharma 2nd Ram Boojh, Directorate of
Environment, U.P., pp. 91-102,

Ramakrishnan, P.5. 1989, Socio-cultural
studies of the sacred groves at Cherrapunji
and adjoining area in north-eastern India. Man
in India. 69: 64-T1.
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Ramakriskinan, P.5. 1989. Nutrient cycling
i forest fallows in India. In: British Ecological
Sociefy  Symposium (Special  Volume).
Blackwell Scientific Publications, Oxford. pp
337-352.

Ramakrishnan, P.S. 1980. Ecosystern level
consequences of biological invasions in the
tropics. International Journal of Ecolagy and
Envirorimental Sciences (Special Volumej. (In
Fress)

Ramakrishnan, P.5., Saxena, K.G.,
Kothyari, B.P. and Rao, K.S. 1930. Ecaolegical
evaluation of agricultural systems for
development planning in the Himalayas. Iz
Special Publication of Himalayan Adventure
Trust and Indian Mounteneering Foundation,
Mew Delhi.

Rao, K.S. and Ramakrishnan, P.S. 1988.
Role of bamboos in nutrient conservation
during se-ondary succession following slast
and burn agriculture (jhum) in north-eas
india. Journal of Applied Ecelogy, 26: 625
633,

Saxena, K.G. 1990. A review of plan
invasions in  the Indian sub-continent
International  Jourmal of Ecology am
Environmentat Seiences (Special Volume). (I

Press).

Saxena, K.G., Ramakrishnan, P.5. and Rac
K.S. 1989, Shifting agriculture and it
implication in  north-eastem India. Ir
Procesdings of Mational Workshop o
Himalayan Ecology, D.5.T., Manali. (In Press]

Saxena, 1.G., Rao, K.5. and Kothyari, B.
1990, Social forestry in a broad perspective ¢
integrated  resource  management  an
sustained production. International Journal
Ecology and Environment, 16: 14-26.
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6.2. Participation of Scientists in
Symposia/Workshops/Conferences

Director of the Institute participated in the
Warkshop on “Ganga as a world Heritage Site"
organised by Mational Academny of Sciences at
Delhi in April, 1989,

Director of the Institute delivered a series of
lectures  in  the MAB-Regional Training
Workshop on “Tropical Forest Ecosystemn
Canservation and Development in South and
South-East Asia®™ organised at Kerala Forest
Research Institute, Peechi, Kerala in May,
1989,

Three Scientists of the Institute participated
in the Seminar on “Role of Youth in
Environmental Awareness” organised by Lok
Chetna Manch at Ranikhet in June, 1989,

A Scientist of the [nstitute participated in the
workshop on “Watershed Management and
Flood Control” organised at Madan Mohan
Malviva Engineering College, Gorakhpur
University, Gorakhpur in July, 1988,

A Scientist of the [nstitute attended and
presented a paper on "Environmental [mpact
Analysis” in  the Mational Seminar on
"Ecological Economics” held at Pune in July,
19849.

Director of the Institute participated in the
workshop  of “Peoples’ Participation  for
Environment and Development™ organised by
Himalaya Seva Sangh at Ranichauri in August,
1989,

Director of the Institute attended the
“Steering Committee Meeting of International
{nion for Conservation of Mature and Matural
Resources™ in Septernber, 1989 at Sienna,
Italy, Research and Development programmes
of the Institute in the field of conservation
Ecology were discussed during the meeting,.

Director of the Institute was invited by the
{ISSE Academy of Sciences to participate in

the Intermational Conference on “Trans-
formation of Mountain Environrrent”
sponsored  jointly by the  East-West

Environment and Policy Institute, East-West
Centre, Honolulu, Hawaii, USA, the USSR
Acaderny of Sciences USSr and the United
Mations University, USA. The Conference was
held at Yerevan, Armenia, USSR in October,
1989, Academic activities of the Institute were
discussed during the conference.

Two Scientists of the Institute participated in
a seminar on “Environment and Mankind”
sponsored by the Sikkim Government College
and the Ministry of Environment and Forests,
Government of India, in September, 1989 at
Gangtok,

A Scientist of the Institute participated in the
meeting of the “Task Force on Forest
Bistechnalogy"” of Department of
Biotechnology, Government of India in
January, 1990 at Mew Delhi.

A Scientist of the Institute delivered a series
of lectures on “Mature Conservation and
Remote Sensing Data Inputs in Planning
Mature Rezerves” at Indian Institute of Remote
Sensing, Dehra Dun, in February, 1990,

Three Scientists of the Institute participated
in “Environment Training Camp", organised
by HKurmanchal Seva Sansthan, Samajik
Chetna Kendra, Kanda, Almera with suppaort
of Ministry of Environment and Forests in
March, 1990. The Scientists outlined the
various aspects of smokeless ovens, nursery
development,  water management and
sanitation in the hill villages.

Acting Director attended the 12th meeting

of the "Expert working Group on Integrated
Eco-Development Research programme  in
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