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THE YEAR 1995-86 : AN OVERVIEW

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

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

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

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

L.M.S PALNI
Director Incharge
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MAJOR ACHIEVEMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

activities  include

external

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

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

2. MILESTONE EVENTS

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

Shimla on
function was

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

wherein

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

qualitatively

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

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

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

NIrsery

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

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

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

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

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

development,  tree

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

personnel

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

analysez, There was ample

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

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

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

sehoalelealleges

* To appraise the capabilitios of CISIGPS systemns

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

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

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

wers  alsn  incorporated  through

will enable wus

degraded Jands in the region,

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

PTEES.

3, RESEARCH AND DEVELOP-
MENT PROGRAMMES

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

interlinking of natural and soeial stiences to

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

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

Reaource

Environmental Physiology and Biotethnology,

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

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

carefully

time hound; efforts

solutions

practicable

srignce
technology packages of the

technology including

Institute, are

npuls,

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

shortly.

3.1. LAND AND WATER RESOURCE
MANAGEMENT

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

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

Results and Achievements

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

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

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

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

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

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

Buackgrownd

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

Chiyectives

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

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

4. Use of Npfixing species and nitrogen

agerekion.

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

A, Tdentification of ecologically and economically
useful agroforestry trees,

Results and Ackievements

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

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

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

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

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

cardamom mandarin

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

Conserving Farming Systems

This iz an ongeing project, please ses

previous Anngal Feports for background and
ohjgetives,

Hesults and Achisvements

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

enmpleted,

Monitoring  of growth and survival of

mtraduced plants were continued.

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

Hercening of suitable species for hedgerows is
centinuing.

aeeds  procured  from

segonidary sources was found to ke far below

Germination ol

the expected levels and almest nmil in some

GilaaE,

514, Integrated  Watershed Management:

Case Studies in Garhwal Himalaya

This is amn ongoing projeet. Please zoe previaus

Annual Reports for background and objectives.

Resulty and Achiepemaonis

L

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

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

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

Bain  intensity,

landuse  practices.

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

However,

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

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

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

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

b

3.1.5. Irrigation

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

Systems Management,
Hydrology and Rural Water Supply
and Sanitation

This is an ongoing project. Flease see previous

Annual Heports for background and objectives.

Results and Achievements

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

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

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

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

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

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

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

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

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

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

Thaveande /e
30

Raintall (mm}
<300

.}

4 5
Maonth

== Bhimli Talk

1 Raintan

== Palsaln
—- Bhimli Malli ¥ Al

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

[Cragar Gad

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

Plate 1. A tank constructed to conserve spring water

3.1.6. Development of Agroforestry model in
CGarhwal Himalaya

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

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

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

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

3.1.7. Badrivan Restoration Programme at
Badrinath Dham

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

feesults and Achievements

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

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

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

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

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

acelimatizing

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

snow  during  winter =scason.

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

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

3.2, BUSTAINABLE DEVELOPMENT OF
RURAL ECOSYSTEM

3.2.1. Jhum and Sustainable Development of
Village Cluster in Nagaland

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

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

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

being compiled,

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

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

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

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

neads successful

3.2.3. Institutional
Bustainable
Systems

Strengthening for
Mountain Farming

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

Rezults and Achisvements

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

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

seminars was provided,

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

4. Mountain  Ecozoning
sustainable agriculture were pursued,

programmes  for

1.2.4. Sustainable Resource Management
Strategies for Rural Development in
Himalaya

Background

Eeeping in view the Scientific Advisory

Committae recommendations, TESOUrTE

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

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

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

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

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

Objectives

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

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

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

a) Agroforestry and Restoration Moedel for TP,

Hills

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

site

whereas low  survival

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

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

main axiz at

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

3

b

c)

for Alnus nepalensis, Alhizia stipulotn and
Albizia lebhek,

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

Studies on Shifting Agriculiure and Valley
Systems

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

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

WETE

It was most

Off farm  emplovment is preferred over

agricultaral activities in the study villages.

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

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

setups,

Btudies on High Altitude Trans Himalayan
Areas

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

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

d) Studies on Buaffer
Sanctuary in High Himalaya

Zone Villagezr of a

1. The laxity

imposing

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

exploit the resource base.

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

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

produce, geis maximum lime.

less availghle

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

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

Sustainable

achicving the objectives of conservation of

biological resources in the Himalayal,

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

Bockgronnd

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

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

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

Himalaya,
Cisfectives

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

2. To study qualitative and quantitative changes
of resourees,

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

Results and Ackicvements

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

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

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

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

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

have

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

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

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

fesilts and Achieventenis

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

2 Al efforts to raise the productivity of any

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

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

value timber, ete,

il

easiest and least expensive mechanical and

amendments have heen made with

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

viz,

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

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

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

ACOROMY,

10.

11

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

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

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

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

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

the

af  znil and nom

micrabiclogical activities 1n soil -

necessary for nutrient eveling.

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

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

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

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

* The species were planted in the year 1994,

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

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

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

site)

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

Table 6. Changes in average onumber

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

during 1993-95

Micro-arganism 1986 1993

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

E = Rhizosphers, N= Non-rhizosphere

= dilution factor: fumgi 10 for bacterin and

actinomycetes 108

of

3.2.7. An Empirical Study of Development of

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

This is an ongoing project, please see

previous Annual Report for details.

Fesults and Achievements

1.

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

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

females

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

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

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

Jaunsaries  (3.7%) However, arranged

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

Table 7. Age at first marriage (of females)

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

as

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

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

the Jaunsaries.

3.3. CONSERVATION OF BIOLOGICAL
DIVERSITY

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

Boackground

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

importance  for  identifying  the

extirpation of

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

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

Oyectives

1. Identification, classification and mapping of
important habitats,

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

3. Identifying habitats that suppert important
taxa.

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

resources in ex-situ sitnations.

Results and Achicvements

Askot Wildlife Sanctuary in Kumeun (LLP)

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

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

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

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

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

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

composition  was

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

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

Among other sensitive taxa 10 epecies have

been recorded in Red Data Book of Indian
Flants,

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

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

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

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

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

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

11

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

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

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

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

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

Porcupine, Flying

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

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

Man made

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

example, to meet a reguirement of about

inventory, use pattern

T

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

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

A survey on  traditional hee

ciliagta are

lower zone village.

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

3.3.2. Biorespource Inventory of the

Himalaya

Brekground

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

bioresources

Ohjectives

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

2. Identify gaps therein,

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

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

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

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

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

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

Tow.

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

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

&

6. Of the 59 near endemic taxa, percentoge of

restricted and broad near endemics is 508
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Restricted near
manifae]

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

endemics localized

=3

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

Diraba Erysimum

neighbouring areas (Fig. 4).

WILDLIFE

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

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

Background

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

arboretum at Kosi-Katarmal (Kumaun Himalaya)

Maonkey
Paorcupine
Beer, black
Langur

Fox

Jackal

Civit

0 20 40
% CROP FIELDS RAIDED BY WILDLIFE

Bl 1954

BT 1005

60 aa 100 120

(EE Average (1994-35)

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

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

8. The existence of characteristic complements

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

forms  but  also

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

Armongst others, Bischoffia javanice, Emblica

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

(seed sowing March 1985}

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

Hiynea trijuga

A 425 = 3.3 10.0 10.5 123 14.0 158 16.0 16.3

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

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

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

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

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

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

B 7.5 18 aa 5.4 22 128 14.5 14.58 150 150

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

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

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

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

A 6.0 - - 2.0 3.5 4.8 a7 8.5 1.6 1.7

B e = . X i % X 4 = =

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

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

were also  frost  sensitive.

microntha, Quercus

alneoides were notable.

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

establishment.

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

were used for

7. Analysis of soil characteristics in arboretum

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

Table 12, Variation of C / N ratio in

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

3.34. Timberline and Snowline Vegetation

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

The project has been complated and

highlights of the projects are as follows:

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

habitats

Rarity Habitat Types, no. of species

Taxi

Class

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

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

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

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

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

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

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

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

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

164 48 108 az 48 fi2 b

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

timherline

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

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

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

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

TEEALFT O

3.3.5. Initiating Biodiversity Conservation
Through Peoples' Participation in
Himalaya

Background

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

ara

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

identification inventorization of

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

aspects  are

te promote

information, education,

conservation related print material,

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

Objectives

1. Promote and strengthen interactions with the
target proups.

2. Promota conservation stiepce
among School/College students.

especially

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

4. Obtain and analyse resppnse of different

target groups with respect to Iocation




a3

&

speeific conservation oplisns/priorities,

Eatablizh colloge’
communily lande depicting locally important

preservation medels in

binresources,

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

for value addition.

Ragulls and Achieverents

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

(e

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

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

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

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

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

and also  sbout  their
pereeption of the wtility of organising such

waorkshops.

reactions'remarks

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

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

Table 14. Analysis of the responses of

workshop participants

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

Dgectives

Agreed (%) a2 H55 915 B
Achievomenia

Oilfoctives (4 5 4.4 F11 S0

Enterauting (%) LA fd4 6.0 2.0
AlifLude

Willingness (%) AHE T3 000 Gl

Volunioer (5 T34 Eda Td4.4 H3

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

EHEE - good; >80T - very pand





















































































































































































