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THE YEAR 1991-92: AN OVERVIEW

Laying of the Foundation Stone of the
Institute's Building Complex at Katarmal,
Almora, First Meeting of the G.B, Pant Society
of Himalavan Environment & Development and
a numbser of academic activities on the occasion
of First Annual Day of the Institute were the
notable events of the vear 1991-92, The
Institute could advance its wisibility through
significant research and development outputs as
well as by creating leboratory and library
facilities open to all concerned with Himalayan
environment and development.

The year was the third financial year of 12
research and development projects launched in
different parts of the Himalaya and focused on
location specific issues concerning four core
themes wiz.,, Land and Water Resource
Management, Sustainable Development of
Rural Ecosystemns, Conservation of Biological
Diversity, and Ecological Economilcs &
Environmental Impact Assessment, Though
there was no increase in scientilic/technical
staff strength, it was possible to initiate 7
projects through networking with a few other
organisations. Some of the efforts which
remained incipient in the past became
apparent.  Publications wviz.  “Agricultural
Economy of Himalayan Region: With special
reference to HKumaon' and ‘“Himalayan
Emwvironment and Development : Problerns and
Perspectives’ got out of press. The research and
development output was partly published in 14
publications in the name of the sclentists of the

Institute in national and international journals/
other publications, Detalled documents on a
number of projects are in considerably
advanced stage and likely to be released as
Institute's publications in the following vear,
The scientific recognifion was seen [from
participation of [Institute’s scientists  in
international fora on invitation at times. The
research and development cutput could attract
a couple of agencies for organizing
international workshops at  the Institute.
Planning for organizing two such events was
done during the year. Significant progress could
be made towards developing major action
oriented research  programmes  through
international cooperation. These efforts though
could not materialize during the vear, are
significant from the point of future
developments at the Institute. Transfer of
Himalayan Eco-development Programme as an
extra-mural  funding  mechanism  from  the
Institute to strengthen networking was an
additional task to be executed from the
following vear,

This report is a summarized document on the
achievernents of the Institute during the vear
1991-92, The contents do not claim
extraordinary cutput but do reflect a significant
contribution towards a better understanding of
problems linked to Himalayan envirenment and
development.

AN. FUROHIT
DIRECTOR
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1. INTRODUCTION

Although the basic character of the Institate
remained fundamentaily the same, as defined in it
charter, there were changes in the multitude and
magnitude of the activities during the vear. There
was emphasis on developing the Institute’s national
and international roles. The Instifute was assigned
the tasks of formulating an Action Plan for
Ervtronmentally Sound Development of Himalaya
and Inidating  sclentdfic  collaboration  with
Morwegian Center for International Agricultural
Development of the Agricultural Unbversity of
Merway (NORAGRIC) through Norwegian Agency
for Development Cooperation (NORAD). It was
also identified as the nodal agency for International
Centre for Integrated Mountain  Development
(CIMOLY programmes in Indiz. The [nstitute’s
interest in encouraging syrithesis of knowledge
regarding the scale of complexity in relation to
sustainability and biodiversity in Indian Himalaya
grew o a considerable extent during the year,
Following pages of this report give a brief account
of the various projects in hand and other academic
activities.

2. MILESTONE EVENTS

Honourable  Minister of Environment and
Forests, Govt. of India, Shrl Kamal Nath laid the
Foundation Stone of the Instinte’s Buildings at
Katarmal, Almora on January 13, 1992, The
Honourable Minister wisited the technolomy
development  and  demonstration  plots,  and
discussed the various issues with the public on this
occasion.

A tradition of celebrating the Annual Day of the
Institute by organising academic activities to mark
the birth anniversary of Pandit Gowvind Ballabh
Pant was set in, The eminent scholar Dr, MLS,
Swaminathan, F.R.5. delvered First Fandit
Govind Ballabh Pant Memorial Lecture as the
focal activity of Annual Day Function on
September 14, 1991,

Excerpts from Pt. G.B. Pant Memorial
Lecture - Dr. M.S. Swaminathan

— The ecological security of the Himalavas is not |
oniy vital far the welfare of the hill people and
thelr children but alko for the food security of
India. The fumre of agriculture in the Indo-
gangetic platns, a major foodbasket region of India
and af the world, will be determined by what we
do or do not do in the Himalava today.

— The neglect of traditional food crops like
amaranth, chenopodium and buckwheat has not
only weakened the housshold nutriion security
systemn of the hill people, but also prevented the
Himalaya becoming the home of the health foods
of the future. These traditional food crops stll
afferd an opportunity for building a dynamic 2oo-
feened indlusstry,

— The growth of tourism in the Himalaya has,
instead of strengthening the lvelihood security of
the local people, often tended to erode their
capacity to earn thelr daily bread,

— The Eastern Himalayan reglon and Morth-east
India are important repositories of genetic
variability in citrus, cotton, rice and other plants as
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well as in animals like Mithun and Yak. Shifting
cultivation and invasion of cleared lands by non-
‘edible weeds like Eupatoriurn, Mikenia and
Lantana have resulted in a considerable damage to
natural ecosystems and rendered the region a “hot
spot” location with reference to the loss of
biological diversity.

— The destiny of nearly 40% of our population
imhabiting the Gangetic plains depends on the
management of the Himalayan hydrologic estate,
Orne of the urgent tasks facing us Is the conservation
and wise use of this extensive hydrologic estate,
spread over an area of about 6,50,000 sg. km,

The G.B. Pant Instihte of Himalayan
Environment and Development should spearhead
the concept “Think Himalayan but analyse and act

locally”., My first plea on this occasion Is the |

fostering of participatory research designed to
promote a new paradign of development based on
the integration of the principles of ecological
sustainability, economic efficiency and social equity.

— An integrated strategy involing in situ and ex
situ methods of conservation will have to be
developed taking Into account the Incidence of
biological diversity at different altitudes. Special
efforts will have to be made to fnwalve local
commimities,  particularly  women, the
conservation work and to make them feel full
partners in the efforts to conserve the biological
wealth of Himalaya.

in

— Thus, the G.B. Pant Institute should become a
repository not only of gene pools but also of the
pool of knowledge required to convert natural
endowrnents into economic wealth based on sound
ecological and social groundriles,

G.B. Pant Society of Mimalayan Envirorimern
and Development, the apex decision making body
of the Institute met an March 12, 1992, The
Society under the Chairmanship of Honourable
Minister of Erwironment and Forests, Gowt. of
Tnidia, Shri Kamal Nath reviewed the developments
at the Institute in the past and took several crucial
decisions for furthering the objects of Himalayan
environment and development, Governing Body
met thrice and Science Advisory Committee once
during the year.

3. RESEARCH AND DEVELOPMENT
PROGRAMMES

Multidisciplinany approaches linking natural and
social  sclences  for  envronmentally  sound
development in the Himalaya are the reszarch and
development thrusts of the Institute. Four core
DYCGrarmmes Land and Water Resource
Management, Sustainable Development of Rural
Ecosystemns, Conservation of Biological Diversity,
and Ecologlcal Economics & Environmental Impacl
Analysls have been dentifled. As the problems
differ, depending upon the area under
corsideration in the ecologically as well as socially
heterogeneous Himalaya, the project sites are
located at different places. Location specific
problems and their likely solutions are addressed
through time-bound research projects. Rigorous
data eollection  and analysis  coupled  with
development and demonstration of science ard
technology inputls for an alround  bebtterment
constitute essential project work elements. Most of
the projects entered second or third year of the
envisaged plan during the reporting vear, A few

bz
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were initiabed during the wear 1991-92. Highlights
of the work done in 1991-892 alongwith a
contextual background and specific objectives are
summarized helow for each project separately,

3.1.  Projects Funded by the
Institute

3.1.1. Projects initiated in 1989-90
and continued

3.__151 a. Restoration of Degraded Land

ot and Sustainable Rural
* Development at Katarmal,
Almora in Kumaon Himalaya

Bachkground

Dreagradation of forests, soil erosion, hydrological
Imbalancas, low crop production and cut-roigration
of able-bodied males are the major problems of the
Inefian central Himnalaya. The problems are realized
in qualitative terms but their fikely conseguences
remain o be precsely guantified, The need of
integrated Tesource Tnanagement targeting a
problem not In isolatton but in conjunction with the
other problems, In a long term rather than short
term perspective is invariably felt, While there are
mary gaps in the existing science and technology
hase to offer solutions to the problem complex, the
scope of applying the existing kmowledge in
retarding or arresting the ongolng trends of
environmental degradation is not alogether
lacking, Stirnulation of vegetation regeneration in a
large chunk of degraded or culturable wasteland bw
ways which also meet the essential needs of the

people through their direct Involiement has been
emphasized for ervironmental .amelioration and
socio-ecomomic  development of the area
Increasing  the wility valve of land through
integrated management though discussed and
argued  time amd again, has rarely  been
demonstrated and evaluated for the associated
ecalogical and environmental costs and bencfits in a
long term perspective. This project inidated a
couple of vears back emwisaged developing and
demonstrating the potentlal of existing science and
technology knowladoe base to enhance the uftiling

potential  of  demeded  dry slopes  through
appropriate  management of localy avallable
resources.  Integrated  strategy  of  resource

management designed looking ower the food-
fodder-forest [inkages, environmental constrainis
and opporiunities and soclo-econormic probiems of
the area was applied over an area of 3 ha of
denuded slopes. Treatment of the area inchded
introduction of water harvesting and  storage
technology, plantation of tree specles with a
potential of meeting the local needs and also
ecological regeneration of the area and mechanical
preparation  aof  land  alonguith  biclogical
amendments to rejuvenate crop production. Action
criented freatment work was completed tw the
second vear of project execution, Ecological and
economic evaluation of the impacts of introduced
interventions initiated in the preceding year were
carrled forward in the current year. Looking ower
thie demand of fodder, fushwood and multipurpose. -
tree spectes from the government agencies and the
people, a nursery was developed to cater the reeds
at nominal costs,
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Ohjectives

1. Te improve upon the productivity  of
degraded land by applying in-hand science
and tachnology,

2. To undertaske fundamental and applied
researches for refining the esting science
and technology of restoration, rehabilitation
of degraded land.

3. To create awareness towards environment
refated issues in the rural mass in order to
enhance the participation of common man in
environmental regeneration tasks.

Results and Achievements

1, Water harvesting ard storage technology
introduced two vears back continue to be effective
ensuring on site availability of 40 m? at least of
water all through the wear. The maintenance cost
was negligible.

2. Restrictions on open grazing and surface
watering once In fortnight during the dry spells
enhanced the green fodder production through
matural regeneration of herbaceous vegetation,
Grass production which increased from 0.3 tonne/
ha in the first year of treamment to 3.5 tonne/ha
during the second vear was found to have further
improved to the level of 5.95 tonne,/ha during third
yizar, |t was found that at least two surface watering
events during the dry surmmer season are essential
for maintaining higher levels of palatable grass
production. These findings suggest that restricting
open grazing and managing waler resource could
mitigate the fodder crisis to a considerable extent,

3. Monitoring of growth in terms of shoot
elongation of the introduced tree species was
continued. All the species responded positively to
organic inputs to the soil, The responze in Acacia
dealbata, Grewia optiva, Prunus cerasoides was
most prominent. Specles ke Tooma ciliata,
Quercus spp. though responded during lirst year
following the fransplant were found to he
comparatively less responsive by 2nd-3rd vear. The
data indicate that common fast growing tree species
which also happen to be the early successional ones
are more responsive to soil moisture and nutrient
stressas than the slow growing specles dominating
late successional habitats (Table 1 8 2). )

4. Frost induced damages were observed In
Toona ciliata and Grewic -opfiva.  Alnus
nepalensis, nitida, Acacla  deslbata,
Prupus cerasoides and Dolbergio sissoo were
found fo be fast growing hardy species.

Alnus

5. Economile output: input tatio improved from
0.62 in the first year of treatment through 1.41 in
the second vear to 1.9 in the third year. The lnputs
applied in rejuvenating abandoned terraces were
labour, water and locally available organic manure
at the rate of 12 tonnesha, The management of
Indigenous resources thus can improve crop
production without expanding the agricultural land.

6, Three tree specles iz, Diploknema
butyracens, Sapium sebiferum and Prinsepia utilis
were identified as potential oll vielding species. The
utility value of these species are known to the
people but they are not popular in the current
restoration programmes. Seeds of these species
werz collected and techniques for raising them In
nursery were developed. Ower 5000 saplings of
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Table 1. Percentage survival of species planted in degraded land at Katarmal, Almora District

Control® Amended sl

Plant Species & 12 15 & 12 18
Alnus nepalensis ) BO &0 89 24 24
Alnus nepolensiz fnaked roocis) 15 15 15 15 15 15
Alnus nitida T8 78 74 g2 a0 B0
Acacio dealbata fed @l G a3 ag 82
Bauhinla maloharica 62 55 % 78 70 -

Bauhinia variegata - . - i 65 -

Cedrus desdora 62 a2 1] 78 76 74
(Celtis australis a7 o6 G 56 86 &4
Cupressus torulosa 60 al 45 76 70 B
Dendracalamus hamiltonii - . . a0 30 a0
Dalbergia sissoo S0 85 . a5 a5 -

Grewio optiva a6 45 38 a0 &0 73
Grevillen robusta 68 b6 5] 75 75 T2
Melia azedarach 68 &b 66 84 84 80
Myrica esculenta - = - 50 a0 50
Pirus roxchurghil &0 EO B0 - - -
Prunus cerasoides 64 B0 &0 88 88 26
Pyrus pashia 35 20 20 (i8] 26 51
Quercus leucotrichophora 28 26 20 72 70 62
Q. glauca 41 34 a0 76 70 n
Toona cillata 6 56 a5 85 75 71

a, transplants in pits of 0.2m = 0.2m = 0.2m size with no addition of organic manure

b, transplants in pits of 0.6m = 0.6m = 0.6m size filled with soil dewoid of boulders and mixed with organic
manure

Table 2. A comparative account of shoot elongation (30 months following transplantation) of
important tree species.

e

Flant species Growth of main axis [cm)

Contrale Serni-amended® Amended®
Alnus nepalensis 3052 465.5
Alnus nitida 3842 477.1 -
Acacia dealbata Z31.3 4432 685.5
Celtis australis 135.5 167.1 431.5
Dialbergia sissoo 198.0 171.2 -
Grewia optivg 955 154.8 202 0]
Greoillea robusto 167.0 2215 4462
Melia azedarach 116.7 1811 839.5
Prunus cerasoides 123.0 179.4 4115
Quercus glawea 104.5 117.4 -
). leucotrichophara 103.3 123.4 1615
Toona ciliata 103.1 98.7 -
Cedrus deodarg 6.0 1161

a,— fransplanted in pits of 0.2 m X 0.2 m X 0.2 m sizce with no additional organic manure and 5ol preparation.

b, - transplanted in pits of 0.6 m X 0.6 m X 0.6 m size filled with soil dewoid of baulders and mived with 3 kg
lapprox,) organic marure.

¢, — transplanted in terraced land and pit size and other preparation were similar to o'
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these specles have been raised and plan to
propagate therm is finalised.

7. Ower 40,000 saplings of a total of 22 spectes
werg ralsed, and supplied to government agencies
and the local people on demand. Styloform seedling
trays were designed to economize the cost of
nursery development and to ensure safe transport
of seedlings/saplings in the undulating hilly terrain.
Revenue earmed through the nursery cutput during
the year was about Rs. 10,000/~

3.}1-:'1!1. Integrated Watershed
- Management- A Case Study in

= Sikkim Himalaya
Background

Watershed has been recognised as an
appropriate unit of anaheling development linked
resource profblems, designing appropriate solutions
of the identified problems and eventually testing the
efficacy of the prescribed solutions in the
mountains. Watershed approach helps in tackling
the ecological and soclo-economic problems in an
integrated perspective. In  view of lmited
information on the watersheds of Himalaya in
general and those of eastern Himalaya in particular,
this project was underaken as a multidisciplinary
effort with the goal of faciltating integrated
management for improving the ecology and
goonomy in the Mamley watersned located in South
district of Sikkim. The watershed is spread over an
area of 3009 ha at an altitudinal range of 300-2500
m and falls in the upper catchment of Rangit river.
Preliminary structural characterization of the
watershed was completed in the previous year, The

current vear efforts were concerned with the
collection of data/information (primary as well as
secondany) in-depth
understanding of structure, function and problems
in the watershed to serve the needs of designing
appropriate management strategies for ecologically
sound economic development of the region.

In order %o have an

Ohjectives

1, Structural analysis of the watershed - studies
on vegetation, soil, geology, socio-econarmics
and their integration.

2. Intensive shidies on the dominant land use
systems.

3. Analsis of Interactions of dominant land use
systems.

4, ldentification  of  integrated  resource

management models and thelr on site testing,

Results and Achievements

1. A "tectonic window” and Sikkip and Tendong
thrust zones are the consplouoys geologleal features
of the area. The parent rocks are represented by
sandstones, shales, coal seams, slates, phyllites,
dolomites and conglomerates. Dolomite and coal -
offer economic potential for development in the
watershied area.

2. Out of the nine first order streams draining the
watershed, four are perennial, However all streams
exhibited vigorous flows during the rainy season.
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The discharge rate during the study period varied
from 164 [/sec in Rinjhi Khola to 0,013 I/sec In
Rangrang Khola. The seasonal streams were found
to be sub-surface flow systems,

3. Measurement of rainfall at a number of sites
representing variability in alftude and aspect within
the watershed showed range of 1800 mm to 2600
mm annual vainfall, In general upper slopes receive
larger guantities of sainfall than the lower ones.
Significant differences In rainfall over a small
geographical area warrant cautlon In deducing
conclusions on hydrological processes based on one
point measurement or large area averages.

4, Run-off and surface soil loss decreased with
Increasing dominance of perennial crops. Losses in
terms of physical soil, organic carbon and nitrogen
were maximum in barren land followed by annual
crop flelds, agroforestry sustems with perennial
cash crops and niatural forests (Table 3),

2. Land use dymamics in the watershed was
interpreted from the topographical map of Survey
of India (1951/52) supported with other ancillary

information and the survey of area made during the
present year. The agricultural land use was found to
have ewpanded during the last 40 years. The
increase of 12,74 % in the area of croplands was
found to have been accomplished by diversion of
7.61 % of culturable wastelands, 1.93 % of barren
land, 0.68 % of pasture land and 2.49 % of reserve
forest land. Agricultural land use on steep slopes
{more than 307 were found to be in critical phase
and need restorative/ameliorative  treatments,
Population growth coupled with  household
fragmentation were found to be the underlying
factors for the expansion of agricultural land use.

6. Land capability classification following the
procedure developed by United States Department
of Agriculiure showed that hardly 25 % of the
watershed area falls in capabiliv clags 1 and [0
suitable for conventional annual crops. Mos: of the
land is of clags 1T category which is not sultable for
cultivation.  Further  these the  socio-
economically privileged people who gwn most of
the good quality class 1 and class 1l land, This has
enforced the weaker people to practise agriculbure
on marginal “poor quality land,

are

Table 3. Run-off and erosion under different crop/vegetation cover in the Mamley Watershed

Cropfvegeation Run-off Sl loss Crganic Tetal
couver fl/na) tkg/ha) carboin Nitrogen
Irass loss

fkasha) {kgha)

Agriculheral field B426.97 121.83 Q.27 Q.09

{Maize crop)

Agroforestny systern G989 28 6554 .08 0,03

{Cardamom crop)

Natural forest 5581.43 1211 .03 0.0

Barren land 8097 .24 16565 030 019

10
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7. Aniral husbandry i an integral component of
farming systerns in the area, Each household on an
awerage possesses four heads of lvestock (excluding
poultry birds). Open grazing is rarely practised.
Anirnals are stal-fed,

8. Most of the agricullural land is rainfed. Maize is
the main staple cereal while ginger, cardamam and
orange constitute the chlef cash crops. Crop
composition consists of maize and at least one cash
crop in a farmer’s field. Crop wields in the
watershed are comparable to the state averages.
Soils are generally acidic having organic carbon in
the range of 0.59 - 1.15%, total nitrogen in the
range of 0.09 - 0.16% and available phosphorus in
the range of 0.01 - 0.07% depending upon crop
grown and altitude.

9, Three types of agroforestry systems were
practised in the watershed - annual food crops
mixed with fodder and timber trees, annual food
crope mixed with fruit trees such as oranges,
perennial cash crops iz, large cardamanm mixed
with various free spacies.

10. Among eghteen fodder tree species
traditionally known to the people, Litsea
polvantha, Ficus hookerii, Fieus nemaralis and
Saurauia mest a  substantal
requirement at present, Based upon the chemical
analysis of fodder leaves, Ficus hookerll was found
to be the source of best quality fodder followed by
Bauhinig purpurea, Ficus nemaoralis and Litsea
polyantha. Cellulose and lignin contents varied
from 5 - 23% while that of protein varied from 15 -
20% in the palatable constituent of fodder trees
analyzed for their fodder quality,

napalensis

11. Only 12% of watershed area was covered
under reserve forest category represented by two
forest types viz., sub-tropical and temperate forest.
Regeneration in both the types was good as inferred
through wegetational analysis. It is the restriction on
open grazing by the people which accounts for a
fair Jevel of regeneration in the forest. Castonopsis
indice, Shoreg robustn and Schima wallichii are
the dominant tree constituents of sub-troplcal forest
typee, The temperate forest type was dominated by
Quercus lamellosa, Alns nepalensis,
Castanopsls tribulsides and Eurya acuminata.
The emergent trees formed a more closed canopy
cover in temnperate forest than in the tropical ones.
The sub-tropical forests showed substantially lower
tree hiomass (362 Ma/ha) than the temperate
forest (764 Mg/ha), Wood biomass exraction
estimated on the basis of whele tree removal was
higher In sub-tropical type (4.5 Mg/ha) compared
1o the temperate forest (3 Mg/ha) indicating the
former facing a more severe exiraction pressire
than the later. Total htterfall was estimated as
2703 Kg/ha In sub- tropical forest and 2326 Kg/ha
in temperate forest. The two forest types did not
differ significantly in respect of forest floor litter

12 Organic carbon and nitrogen decreased
while pH and available phosphorus increased down
the depth in forest soils studied for one meter of the
profile.: Nitrogen content was highest under Alnus
hepalensis dominated temperate forest stands
{1549 kg/ha of humes nitrogen content) which s
attributed to symbiotic association of nitrogen fixing
Frankia and Alnus.

Ia
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13, About 80% of annual housthold Income is
spent on the purchase of food ltems particularly
rice. Lack of imigational faciliies acesunt for
absence of paddy cropping in the watershed,

14. Nearest neighbourhood analysis showed that
human settfiements are randomly distributed
(Bn=1.19). New settlements were found to be
concentrated on the road sides. Gastro intestinal
disorders were detected as the major cause of Infant
mertality. Prevalence of grade Il and grade [Il goitre
in the age group of 544 years indicates indine
deficiency of the drinking water. Literacy lewel
worked out in the blocks covered by the watershed
was far below the state or national average.

15. Namchi town Is the central marketing place
for the people of the watershed. Monetary flows
and marketing forces are being analyzed,

16. A low cost water harvesting technology was
infroduced in a2 degraded site in the watershed,
Efforts are being made to improve upsan the crop
production and its economic value.

3.1.1c. Designing Ecologically Sound
2 Natural Resource Management

’. \;;‘ + Strategies for Sustainable Rural
'~/ Development in Kapkot Block

. (District Almora) in Central

Himalaya

Background

The conventional approach defining resources
involves  Jdentification of material or energy

12

components which are useful or potentially useful to
the society in the sense that they can be exploited,
Exploitability confers a connotation not only 1o
mere gxistence of a given resource but also the
technclegical and economic potential rendering
monetary profits. Rendering sustainability to the
development process involves a change in the
approach of getting developed. Exploitation of
natural resources should be designed with parallel
and equally effective efforts on their replenishment.
In case of biological production systems, recavery In
the factors influencing production rates (land
resource base) depleted as a result of harvest must
be ensured for achieving sustainability. The
sustenance of life and dewelopment of human
beings depend upon the biological production and
use systems which wvary depending upon the
environmental opporiunities and constraints, This
project aimed to analyze the natural resource and
development lnked problems and their fikely
soluions in high elevation areas with difficult
accessibility.  While gerwral
environment and development issues of one block i3
being prepared utilizing secondary data supparted
with primary surveys, threa villages differing with
respect to elevation/accessibility, were selected for
detailed studies and experimental demonstrations of
science and technoclogy inputs to improve the
production of critical resources as an instrument of
sustainable rural development, The project has the
comporients of both analtical ressarch  and
applications of existing knowledge on restoration aof
degraded land with peaple's
Improvement in ringal itemperate bamboo) based
cottage industries by enhancing the production and

a account  of

participation.
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thereby availzbility of raw material coupled with
sirengthening the direct economic benefits to the
peaple is the focal point of the project and has been
linked with other production and use systems,

Objectives
1. To anahme the current problems and
consequences of ringal based cottage

industry.

2. To Identify appropriate land managerent
praciices and resource uses 30 as to mitigate
the curment problems.

3. To define integrated resource management
on & geggraphical unit vis-a-vis administrative
unit.

Results and Achievements

1. Time sequence analysis is required to identify
the resource dynamics and the pace of development
of the area and people. The data on the various
atfributes published in district census report from
1951 two 1981 were compiled and analyzed.
Varlability in the definitions of the parameters and
methodologles  adopted  for
enumeration/measurementestimation constrained
derivation of meaningful and reliable temporal
trends. Anabwsis of census Information followed by
fleld survey led to arrive at following conclusions : (a)

inconsistent

wornen folk constitutes the major work force In
production process but is not accounted in realistic
terms, (b} increase in forest area reported for 2
number of villages s not due to increase in tree
cover but on account of transfer of land In the
category of culturable wastes to the the category of
forest land, {c} repeated afforestation of a number of
sites indicates serlous drawbacks in the technology
applled and non—cooperation of the local
inhabitants, (d) area of irfigated crop land decreased
fallowing intervention by the government agencies
charged with providing irrigational
suggesting that a careful planming is required before
the traditional systems are targeted for replacement
by the new ones, lel development interventions
have diverted the attention of people from
strengthening the traditional
instruments of development to alien mechandsms,
if) while the males emphasize over cash fetching
ways of resource exploitation and market economy,
the females are more concerned for improving the
availablity of domestic rneeds through local
production.

facilities

indigenous

2. Ringal cottage industry as at present provides
negligible economic benefits to the producers, The
benefits reach to the middle men (Table 4).
Instititional mechanisms need to be strengthened
for realising benefits of this cottage industry.

3. Similar o the ringal cottage indistry, valuable
crops are produced in the high elevation areas buz
the present ‘marketing svstem hampers monetary
benefits reaching the local people [Table 5),
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Table 4. Monetary analysis of ringal based
cottage industry in Khaljhuni {2300 m)
monetary input-output values
calculated for the most common item -
mat of size 4.5m x 3.5 m.

Activities Cost {Hs)
Getting permit for harvesting

raw material from e forest 50
Collection, harvesting,

transparting and preparation of raw

material {2 man dayh 46,5
Weaving (1 skilled man day) 46.5
Maonetany cost of inputs 95.0
Selling price in and around village 100.0
Selling price in the urban market 150.0

Khaljhuni is 2 remote village located at a distance of 12
km from the road head and connected by a briddle path
in Kapkot block in District Aimora.

4. Restriction on open grazing following
plantation of tree species mixed with ringal In a
highly degraded piece of land was found 1o alleviate
the crists of fodder availability and also improved the
protective wegetal cowver, The restoration plot
vielded 40 tonmesha {air dry weight) of green fodder
during the year, the weld being evenly shared by all
the households. There was no significant mortality
of planted individuals which survived the initial one
vear pericd following the transplant, New culms
werz produced in owver 80% of the ringal
transplants. This experience in the village Khaljhuri
is a success story of the project demonstrating that
regeneration of degraded land is possible provided
the management is focused an the priarity needs of
the people and linked with their development.

5. Cultivation of medicinal plants was also tested
as an option for diversifying the existing biological
production systems linked to providing economic
benefits to the people. People own a rich repositony
of traditional knowledae on the distribution and uses
of medicinal plants but have not tried to cultivate
them. The knowledgeable people were induced to

Table 5. Trade economy of farm output in village Khaljhuni

Selling Commodib? Selling® price in
Crops price in village excharged with In nearest urban centre
iRs per kg village {per kgl (Rs per kgl
Hordeum vulgore 1.0 1 kg wheat 5.0
Sovabesn a5 1 kg rice 16,0
Macrotyloma uniflorum 35 1 kg rice 2.0
Amaranthus 35 1 kg rice 20.0
Rajma 9.4 2 kg rice 20.0
Potato 0.5 3.0
Fagapyrum esculentum - 24.0

o Adjacent village is located at a distance of 4 km
b.  Mearest urban centre is at a distance of 52 km
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test cultvation of species of Aconitum, Rheum,
and Mentha.

3.1.1d. Development of Agroforestry Model
" . in Garhwal Himalaya

Background

Agroforestry is argued to be a2 sound lamd
management option meeting both environmental
and developmental Imperatives in the hills,
particulary on the hill slopes. Agriculture, forests
and animal husbandry are interlinked sectors all
across the Himalaya. The nature and magnitude of
these linkages do vary. Agriculture in the Himalaya
continues to be of subsistence type and productive
potential of cropland depends upon the organic
inputs derived directly from the forest in the form of
liter or indirectly through animal dung, The
Himalayan dwellers still depend heavily upon
fuelwood to meet their energy needs. In central
Himalaya food crop cultivation on terraced slopes,
often as steep as 40-45°% 15 a major threat for
aggravating  the environmental degradation.
Introduction of trees which provide a perennial
canopy cover, meet multiple needs (food, fodder,
fuel), add to the fertility of soil is likely to accompany
the dual benefits of maintaining productive potential
of land and increasing protective cover. The
traditional land use in central Himalaya reflects a
practice of maintaining trees on the slopy cropland.
However under the present pressure of high
population densities and many other influences, the
rraditional agroforestry  systems are  getting
weakened. There is a need of evaluating the costs
and benefits of introducing trees in cropland,
identifuing potential species, standardizing the

propagaticn and cultivation techniques of the
kentified species and rejuvenating the traditicnal
agroforesity systems with appropriate sclence arnd
technology inputs. This project aims to answer
questions Oke which species should be introduced,
what should be the scientific criteria for species
selection, what are the socio-economic reasons
behind diminishing trends of tree crop mixture. The
experiences of a pllot project completed last year in
Garhwal indicated a need of diversifying the
agricultural systems not only by means of
introducing trees but also by altering the traditional
cropping pattern in ways which render benefits over
shart terms to the poor farmers. It was also realisad
that dewelopment and demonstrations of land
management techrology should be undertaken as a
fairly long term collaborative programme with High
Altitude Plant Physiology Besearch Centre  of
H.M.B. Garhwal University and taking people of the
target area in confidence before the project is
executed. Interaction of sclentists and the people
led to transter of a piece of 5.5 hectares of barren
land by Jalai Vilage Panchayat near Banswara
fabout 16 km from Rudraprayeg on way to
Kedarnath in District Chamoll on lease to the
Institute for a period of 10 years,

Objectives

1, To identify agricultural land use practices as
suited to the ecological and socio-economic
aftributes  of the area and  thelr
implementation In the field on experimental
basls.

2. To evahuate the acceptability of the identified
management practice/use systerns to the
people,
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3. To undertake fundamental researches so as
to design refinements in the exsting/
Identified agricultural land use practices for
sustainable developrent,

Results and Achievements

1. The experimental land was fenced. An
understanding with the local instindions was
developed that a model of land redevelopment
would be framed by the Institute with oo
interference in the land proprietary rights and the
people would extend all possible cooperation in the
project execution,

2. Abouwt 2 hectares of the site consisted of
abandoned and damaged terraces while the
remalning land had never been put to agriculture
use earlier and was currently dewoid of even a
sparse vedetal cover, It was planned to develop an
agroforestry model in the abandoned agreultural
land and stimulate natural vegetation regeneration
in the barren land,

3. Damaged terraces were repaired and carefully
ploughed adding sufficient arganic manure.

4. Indigencus tree speeies having multiple uses
coupled with a high photochemical efficiency were
screened. Chlorophytl-a fluorescence measured
from plant efficiency analyzer was used as an
indicator of photochemical efficiency, 38 tree
species were analyzed (Table &) and 15
multipurpose tree species were selected for field
trials.

5. Variable combinations of nitrogen fixing
leguminous and non-leguminous, and  species

16

Table 6. Photochemical efficiency (Fv/Fm) of
plants grown in botanic garden at

Srinagar (550 m)
Plant Species Photochemical
efficlency

Arer ablongum 0.79
Aesculus indica 0.30
Albizzia lebbeck 0.80
Alnus nepalensiz 0.76
Giploknema butyrocea 0,75
Bauhinta retusa 0.82
B variegata 0.5
Boehmeria rugulosa 0.79
Bombax ceiba 0.81
Toona serrata 0.80
T. eiliata .81
Celtis australfs 0.80
Cornus capitata 0.76
. macraphplia 0.80
Dialbergia sissoo 0.81
Eugenla 0.79
Fleus auriculata 0.83
F. clovate 0.78
F. cunia 0.82
F. glormerata 0.81
F. hispida .81
FE. palmata 0.82
F. religicsa 0.75
Fraxinus micrantha 0.81
Grewia optivg 0.81
Kydia calycing 080
Litseq lanuginosa 0.75
Muyrica esculenta .78
Olen glendulifera 0.73
Ougeina dalbergiodes

Normal 0.80

Variant 0.78
Populus ciliata 0.82
Prunus cerasoides 0.81
Quercus Aoribunds 0.82
Q. glauca 0.79
Q. lececatrichophora 0.79
Sapiurn sebiferum 0,82
Terminalia bellirica 0,79
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lacking nitrogen fixing microbial associations were
created as treatments in the agroforestry plots. Six -
twzhve months old saplings were transplanted in pits
af 0.6m x 0.6m x 0.6m size dug out at an interval of
3m on the margin of terraces. Soil in each pit was
amerded with 2 kg of organic manure at the time of
transplanting in July/August 1991, [n case of non
agricultural barren land interplant distance was kept
a3 ane meter.

6. Survival as observed after six months from the
date of transplant was better in terraced land in
comparison with the barren land. Ficus glomenata,
Ficus rumphil, Fleus ouriculalo and Prunus
cerasoides showed 100% survival on terraces.
Alnus nepalensis, Prunus cerasoides, Quercus
glouce and Grewia optivg were most successful in
the barren land (Table 7 & ).

Table 7. Survival percentage of
multipurpose tree species [after six
months of transplantation) planted

on barren land.

Table 8. Survival percentage of
multipurpose tree species (after six
months of transplantation) planted
in agroforestry demonstration

model at Bansvara.
Tree species Survival
percentage
Albizzia lebheck 75.0
Alnus nepalensis 856
Bruhinia variegala 33.3
Boehmeria rugulosa 94.5
Celtis qustralis 87.7
Dalbergia sisson 88.2
Ficus glomerata 100.0
F. rumphi i 100.0
F. aurieulata 96.8
Grewla optiva 100.0
Frunus cerasoides 90.5
Sapium sebiferum 854

Tree species Surviuzl
percentage
Aesculus indica 77.5
Albizzia lebbeck 74.4
Alnus nepalensis B7.4
Boghmeria rugulosa T80
Celtis australis To.2
Togna ciliata ab.5
Dalbergia sissoo T2.0
Ficus glomerata 681
Grewia optive 79.0
Melin azedarach 668
Prunus cergsoides 857
Cluercus glauca 80.0
Sapiurn sebiferum 68.2
Sapindus mukorassi 592

7. Siresses were more in soil of barmen land
compared to the agriculiural fand. A comparison of
photochemical efficlency of transplant at two sites
was made to assess the stress folerance of
important species. Except for Sapium sebiferum all
species tested showed lower efficlency in more
stressful ervironment. Boehmeria ruguiose, Alnus
rnepalensis and Cells australis were more
responsive than others.

8. Adaptive behaviour of the planted trees was
also studied looking over the biochemical attributes
viz,, proling, total amino acids and soluble sugars in
the photosynthetlc tssues, Variable species
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Tesponses were observed. Proline and total amine
acid contents were higher in the barren land
compared to the levels in agricultural land In all
species, Dalbergia sissoo being the only exception.
Efforts are continued to look into the details of
biochemical and physiological responses 1o
slrossas

9. Alnus nepalensis, Ficus glomerata and
Celtls oustralis exhibited highest rate of shoeot
elongation among the species tested on both the
sites.

10. Water stress was found to be a severe
constraint in land - redevelopment plan. Water
harvesting and storage technology was Introduced.
Construction of a water tank to store surface run-off
and diversion of water from perennial sources to the
tank through gravitational force could enswe on-
slte availability of 40 m® stored water per day all
through the vear.

11. With the introduction of water harvesting
technology it was possible to raise off-season
vegetables, cereals, pulses and other cash crops
mixed with trees, Labour and farmyard manure
constitited the major inputs. Economic output/
mput ratic during the flrst year of treatment was
found to be 1.8. Quite a few medicinal plants
including  Aconitum  heterophyllurm, Aconitum
balfauril, Rheum emadi,
mocreroftionum,  Podophyllum  hexandrum,
Picrorhiza  kurropa, Nardostachys  jalamansi,
Saussurea obuallata are being tested for their
efficacy in providing quick retums.

Rheum

12, The results obtained so far indicate that it Is
possible to restore the degraded lamd with
participation of people provided the recommended

interventions inwohed both short term economic
and long term ecological gains,

3.1,}-3, Jhum and Sustainable Development
5 of a Village Cluster in Nagaland

Bachkground

Shifting cultivation locally referred to as Jhurmn, s
the predominant subsistence farming system in the
tribal belts of north eastern Himalayan ranges. Low
crop vields on one hand are insufficlent to meet the
nutritional needs of the tritval population, on the
other hand repeated cultivation of a site at short
intervals causes severe erwironmental degradation
in terms of both soil fertility and vegetation cover
under the present sltustion of high population
pressure and soco-economic Influences, While the
drawbacks of this age old farming practice have
been realised long back, the alternative options
recommended have falled to make any wisible
impacts. However, the jhum in a traditional form
has been found fo be superior to many modern
cropping systems when looked from the poirt of
ecological costs and benefits associaled with crop
narvests. Unforfunately the drawbachs in the system
induced in the recent times (shortening of fallow
phase particularly and concomitant degradation of
forests) have led to the neglect of positive aspects of
jhum. Conservative aftiiudes of the tribal
communities  and  appreciation for  shifting
cultivation not merely as a land use practice but as
an integral component of tribal culture lmpart
resistance to the soldtions enwlsaging replacement
of shifting cultivation by completely new systems.
This project Initiated two years back was planned 1o
identify technological interventions which arrest
and/or revert the ongoing trends of envisonmental
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degradation originating from the distortions in the
traditional jhum, keeplng in wiew the social,
econormic and cultural specificities of the tribals and
environmental  management  imperatives in
mountaing. The target area of the project includexd
three villages viz., Yaonguimsen, Salulmang and
Chuchuyimlang 0 district  Mokolkchung — of
Magaland. The approach involved interaction with
people, NGO (Magaland Gandht Ashram) and
undertaking participatory and
development. Activitles such as introduction of
ameliorative trée species in the jhum system,
diversification of tradifional cropping pattern by
introducing new crops, intreduction of water
harvesting technology to suppert cash crop
cultivation in good quality land and scientific
evaluation of the introduced interventions
comparing with the traditional systers initiated last
wear were carrled forward during the reporting vear.

research

Objectives

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

. To explore the poscibilities of introducing
TIEW CrOps .

. To identify potentiat fast growing native tree
species valued by the tribals and to
standardize their cultural technigues.

. To develop and demonstrate low cost water
hamvesting technology ensuring availabiling of
water during the lean peried.

. To create awareness on the consequences of
forest  degradation,  exploitation  and

consenvative measures through invalvement
of local people in the project activities.

Results and Achievements

1. Comparison of cropping pattern and vields
under different lengths of slash-burn cycle in three
villages differing with respect to population size and
remoteness from the urban centres revealed some
interesting variations. While mixed cropping with
paddy and tapioca as the chief constituents was
commen in all sittations, cash fetching vegetable
crops were found anly in the village Chuchuyimlang
subject to wrban influences. Crop vield in case of
paddy was found to be more responsive to the
length of cultivation cyele as compared to taploca
indicating differential nutrient requirements of
rthizome and seed bome crops. Long cultivation
cycles of 20 years were rare and practised only in
the remote willage Yaongyimsen. The common
length of cultivation cycle was found to be 8 years
(Tahle 9,

2. Alnus trees were introduced in the cropped
fields and fallow flelds covering an area of two
hectares as an intervention for hastening the
recovery process in the traditional jhum system.
Abaut 80 % of the bag-transplants survived after a
pertod of one year. Direct seed sowing or transplant
of naked root Individual tumed to be absolute
fallures. The growth was found to occur at a
biomass accumulation rate of around 10 ka/iree in
the cropped fields and 2.5 kastree In the fallow
fields over a period of 18 months Indicating
sensitivity of growth to light intensity in this species
(Table 10). The introduced tree was found to be
acceptable to the farmers. Having observed the
infroduction of Alnus trees in the experimental
plots, a nurnber of farmers voluntarily came forwarg
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Table 9. Crop vields (()/ha) under different jhum cycles in district Mokokchung, Nagaland

Crops Jhum Cyeles and village
H-vrears (Chuchuyimlang) 114ears (Salulamang) Byears (Yeongyimsen]  28-uears (Yaongimsen)
Istyearof Z2ndwearof  lstyesrof Endyearof  Istyearof 2ndyearof st year of cropping
Eropping cropping CrOpping Cropping eropping  cropping
Rice 2818 2451 35.21 26,79 2738 2304 4250
Maize 0.50 0.29 0.43 0.30 0.35 0.23 (57
Taro 195 L 163 3.50 1.38 2093 1.95
Tapioea 1.15 1.57 1.14 1.28 0.98 1.70
Ash gourd 0.19 . 0.75 0.60 .80
Cucumbser 0.85 0.581 063 0B85
Ginger 0.25 - 019 .15 0.80
Cartic 0.03 . 0.0z - .
Beans 0.25 - .19 0.15 021
Bringal 0.15 # 012 0.10 0.17
Bitter gourd 0.05 - - < -
Chilhy 0.50 . 0.48 040 0.57
Fenctail 045 - - -
Lachy finger 050 - %
Mung 175 - - -
Sweat malon 0.15 C : =
Sweet potato 0.25 - -
Tomato 0.95 . E
Labiatas 027 - -
to get saplings during the current vear, An arez of  Table 10. Growth of alder (Alnus
about one hectare of jhum land was planted by the nepalensis) introduced in
people gelting saplings free of cost from the cropped and fallow fields in
Institute’s nursery. village Chuchuyimlang
3. Introduction of Alnus saplings in the first year  Growth parameters  Cropped Sield  Fallow fleld
of cropping was not found to accompany any
significant changes in run-off, percolation and soil  DEH 135 6.94
erosion. However similar treatment of one year old e fuear)
fallow fields showed reduction in run-off and soll  Shoot elongation 2618 200.75
erosion. These findings suggest that Alnus may not temyeark
be effective in conserving resources during the  Branchrecruitment 21.5 19.35
cropping phase but would be effective in doing so inos. fyear)
during the fallow phase. Monitoring of soil and  Biomass 6124.7 10418
wirter flows is continued to quantify the ameliorative tgm/plant/year)

effects of Introduced trees (Table 11).
20
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Table 11. Run-off, percolation {% of total rainfall) and sediments {t/ha) losses from traditional
Jhum (1st year of cropping), alder saplings introduced in jhum (1st year of cropping), 1 year
old fallow field developed after cropping and alder saplings introduced in 1 year old fallow fleld
developed after cropping (data of early part of the rainy season at village Chuchuyimlang in

district Mokokchung in Nagaland).

Logses Field Types
Jewm 1 wear old fallow field
Teaditional Ailder Traditional Alder
introduced Introduced
Run-off 13.05 13.02 446 2.86
Percolation 8.28 B.29 28.52 36.55
Sediments 3.57 3.55 1.51 1.31

4. Saplings of native Species of Terminalia,
Albizzia and Melia were raised and distributed to
the farmers for introduction In Jhum and fallow land.
A positive response by the farmers owning land but
negative response by the landless people getling
cultivation rights from the village councl! for short
terms was observed, Since a large chunk of land i
community  owned,  afforestation/relorestation
depends updn the village institutions. Afforestation
work aver an area of 1 ha tn a school campus in
Chuchuyimiang was undertaken jointly with local
instifutions. Folrteen tree species occurring jocally
were planted with an object of creating awareness
towards environmental management in the
students,

5. Saplings of perennial cash crop cardamom
were raised and planted in the farmer's flelds and
also regenerating fallow fields, The growth of crop
introduced tn an area of one hactare distributed in
the three villages is being monitored,

6. Efforts are being made to standardize the
propagation techniques of cane (Calamus spp
which could be a potential raw material —for
household indusiries in the area,

7. A low cost water haryesting/storage
technology  was  inoduced  In the  willage
Chuchuyimlang suffering with water crisis even with
respect to the needs of dally life. A water storage
tank with a capacity of 9 m* was constructed and
full level of the tank is being maintained by diverting
the water from a perennial source through bamboo
channels. The appreciation of people towards this
eomponent of the project is evident from voluntary
labour inpuis from ten famities of the target village '
in the construction work, The impact of the
technology intraduced stirulated a local institution
to approach the Institute for construction of largs
size (53 m" tank 1o culthvate crops like sweal pea
and mustard which are not grown in the jhum
systern, Data are being collected o analyze the
ecological and economic Impacts of the introduced
technology.

&1
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B. An inventory of non-conventional nutritional,
medicinal and other waluable crops s belng
prepared making uwse of the wvast fraditional
knowledge of the Nagas. So far 53 plant and 25
animal species with diverse utility vahies have been
ideritified,

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

The biological mechanisms maintaining a diverse
community are not as clearly known as the variation
in diversity in space and time, Diversity is an
attribute apparent at varizble levels starting from
individual to population, community/ecosystem
and landscape. This project aimed 0 concentrate
on communitydecosystern and  landscape  level
divarsity in Binsar sanctuary. Objectives of thematic
mapping and population dynamics of tree species in
reprasentative areas envisaged in the plan were
accomplished In the previous years. Efforts in the
current wear were concentrated on  biomass
accurmulation pattern in different forest types.

Objectives
1. To prepare thematic maps of the study area
2. Tostudy population dmamics of tree species.

3. To study growth and regeneration pattem of
individual tree species.

4, Data analysiz and synthesls to ldeniify
mechanisms maintaining biological diversity
and associated attributes.

Results and Achievements

1. Forest tree biomass was found 1o intrease with
increase in elevation, Higher biomass accumalation
was parthy due o variation in species composition
and partly due to lower disturbance regimes {Table
12).Quercus floribunda forest at an elevation of
2300 m had accumulated over 6-8 fold biomass
estimated in Finus roxburghii in the
elevation range of 1800-1950 m,

foTest

Table 12. Tree biomass in different forest

tupes in Binsar Sanctuary,
Forest Type/ Elesation Aspect Biomnass
Doaninant species {m) itz
Pine Forest
Pinuws roxcburghii 1800 W 97,57
1850 5 T0.74
1950 SE H1.85
Mixed Forest
Finus roxburghii = 2100 W 296,27
Qereus
levcotrichophora 2200 5 47505
Banj cak Forest
Quercus
leucotrichophora 2200 M 4%9.08
2300 SE 401 74
Tilonj oak Forest
Quercus floribunda 2300 iy 641.47
2500 W 443,25
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2, Proportional allocation of accumulated
blomass to bole was highest in Pinus. The data
show that the broad leaved specles ermphasize more
on radlal growth of the canopy as compared to the
coniferous species.,

3. Community dominance was more marked in

Finus dominated forests than In the Quercus
dominated forests.

4. Firewood and fodder supply potential of
important trée species was estimated (Table 13).

Table 13. Biomass available for fuelwood

and fodder (branch, twigs and
leaf) from different forest tree
species.

Species Utilizable bisamass as
fraction of total tree
biomass in percentage

Top canopy species:

Cuercus leucotrichophora 4215

Quercus floribunda 49 30

Finus roscburghii 15.64

Common assockated species:

Litsea umbrosa 4395

Rhedodendron arboreurm 34.60

Hex dipyrena 43.50

Viburnum cotonifolium 44 80

Machilus duthiei 45.00

Lyania ovalifolia 44 12

3.1.1g. Documentary Publications on
Agricultural Economy of

Himalayan Region

The Institute has planned to bring out a series of
comprehensive publleations on  the agricultural
economy of the region. Looking over the diversity
in agricultural swstems and their linkages with the
social and cultural systems, apart from vasiness of
the region, this task is being accomplished in
phased manner, The object is not only to compile
the isolated published /unpublished data, but also to
evaluate the quality and reliability of the data, w
identify data gaps, and treatment of data for
discerning economic  dewelopment trends  in
conjunction with the environmental specificites of
the region. First publication in  the series
“Agreuitural Economy of Himalayan Region:with
special reference to Kumaon”™ published by
Guanodaya Prakashan, Mainital was released an the
First Annual Day (Septermber 14, 1991) of the
Institute. Efforts have afready been initiated to
produce  similar  documerntatlons on  Garhwal.
Mesded information on land use, land holdings,
livestock, farm implements and machinery have
been collected amd processed. Hopefully the
publication s given a final shape b the end of the
following vear.

3.1.1h. Edited Publication - Himalayan
Environment and Development:
Problems and Perspectives

The above edited fitle comprising ten articles
written by eminent personalities on critical issues of
Himalayan  environment and  developrent
published by Guanodava Prakashan, Mainital was
released by the Honorable Minister of Environment
and Forests, Govt, of India, on January 13, 1992,
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3.1.1i. Documentary Publication on
Fodder Trees and Shrubs of the
Central Himalaya
It bhas been planned to comprehensively

document the systematics, geography, nutritional,
and common ecological, physiclogical and socio-
economic features of fodder resources of central
Himalaya, seeking help from an outside expert. The
draft ranuscript is being given the final shape and is
lkedy to e ot in the following vear,

3.1.2 Projecis initiated in 1990-91
and continued

3.1.2a Exploration of Lesser Known
Crops of Garhwal Himalaya as

Food Source
Backaground

The current trends in the demand and supply of
food have made it abundantly clear that
developments In production technology alone
cannot  ensure  food  security for the future
generations. Current levels of vields of commen
staples are progressing towards maximum possible
yiekls under the high input eulural practices.
Sustainability of high input systerns itself has
become guestionable in the developing and
urderdeveloped world. Diversification of food base
as an option to food requirements of the future has
not received as much recognifion as  the
technological improvements inereasing the vield
levels of eommon food crops. Peasant agriculture in
the mountains provide ample seope for diversifing

24

the food base. Food requirements in the mountains,
particilarly In the high elevation areas, were
rraditlonalhs et from a varlety of cultvated erons
and many of these crops escaped the attention of
scientists for their food potential and thereby
remained “lesser known' In the sclentific world. An
illusory distinetion of coarse and fine grains by the
western modern civilization and selective emphasis
on increasing the vields of fine grains have relegated
negligence to many crops traditionally grown in the
hills, A detatled survey of the biodiversity of
cutltivated food crops, their productive potential and
the guantitative trends in their acreage and yields
are altogether lacking. This project aimed to fill up
the gaps in knowledge documented on the food
crop biodiversity in Garhwal Himalaya. Studies
were concentrated in district Chamoll and Telurl.
These were remote villages located In high elevation
ones which were intensively surveved.

Objectives

1. To survey plant species of potential food
value domesticated by the traditional
socletles.

2. To study the contribution of ‘lesser known'’
crops in mesting the food requirerments of
the traditional societies and temporal trénds
in their acreage and vields.

3, To compare the muritional attributes of the
lesser-kmown’ crops with those of the
common food crops.

4. To analyze the land managerment, culiural
practices and ecophysiological requirements
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of ‘lesser known' crops and their comparison
with cormen crap agroecosystems,

(¥}

. To identify strategic actions for conservation
oi ‘lesser known' crops and its long term
implications.

Results and Achievements
1. Survey of the area including Niti, Mana,

Urgam, Mandakini, Mandal, Birhi, Alaknanda,
Findar, Bangar valleys led to identification and

collection of 25 under wutilised traditlonal crops. The
propagules of different species/varieties were
collected for detailed analytical studles,

2. Data on area cropped under the important
species durlng last two decades were collected. A
drastic reduction In the acreage of these crops was
apparent in all the three elevation zones {500
1300, 1400-1900, 2000-3500 m) studied (Table
14 ). Species like Fonicum millieceum, Hordeum
himalayens, Secale ceregle showed a more
prominent decline in the acreage than the others.

Table 14. Changes in acreages (ha) of important traditional crops during 1970-1990 in
villages located in elevation zone of 500 -1300 m of Garhwal Himalaya.

Village 1970-80 1950
A B c A B C

Langasu 40 40 40 40 = 40
Panal 15 15 15 15 - 15
Magrasu 15 15 15 15 - 15
Gholtir 3 3 3 3 - 3
Purar 15 18 18 19 = 18
Sewai 12 12 12 12 12
Girsa 10 18 10 1% Io
Dhunglawall 3 3 3 3 - 3
Gingawn(Khanda) 2 2 2 2 2
Saikot 22 22 22 22 22
Manso 18 15 15 13 2 18
Malatha a1 31 31 31 15 31
Bagwan 12 12 12 12 o 12
Bharpur 15 15 15 15 0.5 15
Dungripanth 1l 11 11 11 4 11
Farasu o 9 9 9 2 9

A = Wheat - mustard combination
B = Panicurm millisceum

C = Paddy

(-} = no culthation
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3. Mixed cropping is a common cultiral practice
in tracitional crop cultivation, However a trend of
depariure from mixed o mona eropping was noted.
Crop yield data under different cropping patterns
across an elevation gradient for dominant crops
have been collected. The data collected so far
indicate higher yields in the mixed crop systems.

4. Based upon the energy input and autput
budgeting, mixed crop systems were in general
found to be more efficient than the pure single crap
systemn in a given elevation zone.

5. Monetary retums in the high elevation zones
were found to be maximum with crops Fagopyrum
esculenium - potato comblnation followed by
Amaranthus -Phaseolus combination. These agro-
ecosysterns  though  required higher level of
monetary inputs, were found to be monetarily most
efficient {Table 15},

6. Measurement of environmental costs in terms
of soll erosion and nutrient depletion were plannad
for the following vear,

3.1.2b. An Analysis of Transhumanic
Repository of Knowledge in the
Central Himalaya

Background

Transhumance is an age okl practice in the
societies inhabiting remote and rigorous terrains of
high elevation areas, These societies are in general
considered to be primitive and their livestock as
agents of vegetation degradation in the hills. These
imaginary generalizations have suppressed the
positive elements of the traditional tribal societies
and associated life support systemns. Sucressful
existence preserving social coherence. cultural

Table 15. Monetary (Rs/ha) output/input pattern for some important under-utilized
crops growing in pure and mixed stands at higher altitude of Garhwal
Himalaya.

Crops Itput Crutput Met Output/

o retum Inpeut ratio

Secale cereale 200 3392 2502 4.2

Secale cereale + Amaranthus spp. 1560 7164 S04 4.6

Haordeum himalayens 2300 5100 2800 22

H. vulgare 2479 4623 2145 1:5

Fagopurum esculentum 2875 BE20 545 3.1

F. tatgricum 16958 3037 1339 1.5

F. esculentum + Potato 5440 28232 22792 5.2

Armaranthus sp. + Phaseoius sp, 2430 21140 18710 87
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integrity despite of alien distortive influences testify
the wisdom of tribals to adapt themselves with the
changing conditions. This study aims to analyze the
social, economic and ecological attributes of three
transhumant ethnic races viz., Bhotla, Mercha and
dadh restricted to Pithoragarh, Chamoli and
Uttarkashi districts, in the context of sustainable/
unsustainable development trends. in the Himalaya,
Bhotia tribe inhabiting Darma and Byang Valleys
iDharchula tehsil of Pithoragarh district) In an
elevation range of 2300 m - 4000 m was the study
target for the year,

Objectives

. To compile and analyze the historical
accounts of social, cultural and economic set-
up of pastoral transhumant ethnic races in
central Himalaya,

- To analyze spatial pattems and temporal
trends of the basic needs of the societies.

. Tao estimate the efficlency of resource use in
terms of both economic and ecological costs
in transhumant systems in representative
areas.

. To analyze the current problems in migration
viga-vis kind and level of Interaction with
sedentary popudlation during the course of

movement,
5. To identify appropriate institutional and
managerial  Inputs for  sustainable

development of the tribal societies.

Results and Achievements

1. Sample household survey of 13 villages in
Darma valley and 7 villages in Buans walley was
undertaken to parameterise the socio-economic
attributes of the people. Commlete household
survey In & villages viz., Sela, Dantu, Boondi and
Maabi different with respect ta remoteness was
made for detailed data analysis and to get a realistic
understanding of peoples’ percepions on
enironment and development,

2, Each family owned two settlements, one in
high elevation area (3500 - 4000 m) and another at
lower range (2000 - 1100 m). Migration of the
entire village cormmunity from low settlement to the
higher one in summers, and from high to low in the
winters is an age obd practice. Before Zamindari Act
was executed In the vear 1966, people used to
practise  agriculture at both the settlements.
However subsequently in majority of cases land
ownership rights are lost restricting agriculture in
the high elevation zone, The vield level of commen
crops are not too low.,

3. Trade of woolen products, medicinal herbs
and pastoralism are the chief cccupations of the
people. Indigenous agricultural production also
enters in the market exchange. Although the
average land holding is substantially bigger than
elsewhere In the hills, quantum of agricultural
production is low as enby a segment of Individual
holding is cropped in a vear. Exchanging locally
produced  Chua  {Amaranthus),  Phaphar
(Fagopyrum  tataricum),  Ogal  (Fagopyrum
esculentumn), and potato with rice and wheat is a
change crept in with the introduction of Public
Distribution System.
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4. The monetary gains are fairly high through
marketing of woolen iterns made from indigenous
resources and skills.

3.1.3. New projects initiated in 1991-92

3.1.3a Ecosystem Studies on Sensitive
Habitats of Himalava
Background

Conservation of natural resources has now been
wall recognised developrment imperative for alround
improvemnent of the Himalayan region. The trends
of spatio-temporal dinamics of natural resources
during the last few decades have made it clear that
enclusive emphasis on exploiting the resource base
to meet the subsistence and economic development
ngads can not e sustained in the fragile Himalavan
landscape, Florstic and faunal richness in the wild
have been the focus of attention in conservation
planning and management and man induced
distorbances are invariably argued to be the
furdamiental reasons of loss in biodiversity. Human
settlements in the Himalaya are  historc/
prehistoric. Inferferences with natural features and
processes by man to meet his subsistence amd
development needs result in reduction in habitat
diversity, area of a given habitat type. disjunction of
habltats, Quantitative information on these key
consarvation issues are lacking. This project aims to
address the issue of species conservation in a
human ecosystem perspective in central Himalaya,

Objectives
1. Habitat classification ard large scale habitat
mapping of protected areas in central

Himalaya.
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2. Assessment of biotic  pressures
habitat fragmentation.

causing

3. Kentification and demarcation of cridcal/
sensitive habitats/species.

4. ldentification and testing of manzgement
options approaching a balance in actlons of
meeting the present and future needs of
biological resources.

Results and Achievements

1. Literature on conservation problems and
management strategles in the area have been
studied and the knowledge gaps have been
identified.

2. Reconnaissance survey of three wildlife
sancluaries viz., Binsar, Dudhatoli and Askot were
completad,

3. Sites In each sanchuary have been selected for
undertaking intensive studies.

3.1.3b. Establishment of a Functional
Arboretum at Kosi-Katarmal,
Almora

Background

Maost of our efforts on protecting spedies from
extinction are through in sifu  conservation
rmeasures specifically by expanding the area under
Wildlife Sanctuaries, National Farks and Biosphere
Reserves, [t 15 believed that protection of forests/
natural vegetation from human imterferences entails
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protection of species through natural processes. Results and Achievements

While such a realization cannot be denied, a long
gestation period seems essential for regeneration of
particilarly long lved free species to wiable
population densities. Arboriculture is an altemate
optlon for conserving the ercding genepool which
has not received any significant attention so far.
The land transferred to the Institute at Kosi-
Katarmal has been subjected to  severe
anthropogenic  disturbances in the past. The
existing land cover consists of thin herbaceous
cover with sparse distribution of pine trees. It has
been planned to develop an  arboretum  of
ecologically and economically valuable tree species,
over an area of 20 ha in the first phase, In addition
to tree species, critical herbaceous and shrub
species would also be introduced, The broad goal of
this long term project is to improve upon the
ecology with a thrust on the objects of conservation
of biodiversity, The site woukd alo serve the
purpose of creating an effective awareness towards
ecological and economic galns assoclated with
maintaining a diverse wegetal cover through both
formal and informal education.

Objectives

1. To create a functional arboretum and to
facilitate econservation of ecologically and
economicaliy important species in the mid hill
rone of the central Himalaya .

. Te undertake long term fundamental studies
on the biokogy of critical species as relevant to

the research meeds of conservation
mEnagement.
3, To strengthen formal and informal

educational mstitutions in order to popularize
conservation imperatives In the Himalaya,

1. Physiography of the target area has been
mapped at 1: 5000 scale,

2, Vegetation of the area has been analyzed in
termns  of species distribution, abundance and
associations.

3. Ower 50 species of limited distribution and
presently exposed to severe constraints towards
maintenance of thelr vable population size have
been identified based on the field surveys.
Individuals of the identified species have been
collected and are being acclimatized.

4. Planning for constructing a glasshouse was
done.

5. Preplanting land preparation Is completed
over an area of 5 ha.

3.1.3c. Bioresource Inventory of Himalaya
Background

Climatic and topographic divessity have led to
evolution of a rich flora and fauna in the Himalaya,
Diversity in bioresources of the region though wel
recognised, comprehensive  sustematic  invest-
gations are limited. Divergent approaches and
concerns  hawe  retumed in fregmented
documentation of existing knowledge. There is 2
need of not only to cover the unexplored areas but
also to pool up the available information and its
casy retrieval. Recent advancernent in computer
technology offer immense scope for complling,
categorizing and guick access to the existing
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information according to the specialist specific
needs.

Objectives

1. To develop a centralised database on biology,

ecology,  economic  uses and  spatial
distribution of flora/fauna,

2. To infer habitat diversity, critical/sensitive
habitatsspecies for immediate conservation
TNEasUTEs.

3. To develop Institutional mechanism  for
effective  dissemination and wuse of
information,

Results and Achievements

1. Information on biegeooraphic distribution
pattern, economic utility, general rarity, red data
book rarity, endemism with respect to over 1000
species have been entered in database.

2. Efforts are continued to develop a users’
Iriendly software,

3.1.3d. Environmental Impact Analysis of
e Multipurpose River Valley
Projects - Tehri Dam

Background

Multipuwrpose hydroelectric  projects were
conceived initfally as potential instruments for
harmessing the abundant water resource in the
Himalaya for large scale and Immediate ecanamic
benefits. Environmental problems likely to
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accompany large scale transformation in the fragile
Himalayan ecosystem with unique social and
cultural set-ups which escaped the attentlon of
planners the initial phase of planned
development, are now strongly realized, Possibility
of ecological changes following execution of such
projects can not be ruled out ut advance comrective
actions can be ensured provided decision making
mechanism s cbiective, Objectivity in decision
making process demands avallability of strong
analytical inputs on the likely environmental, socizl
and ecomomic consequences  accompanylngd
following a particular action and alternative options.
Data compilation, collection, analysts often fail to
reach decision makars in time leading to irrational
decisions, apart from many other factors. Remote
sensing technology offers an Immense scope for
large area survey, mapping and monitoring of
various natural resources in an integrated manner.
The structure and processing of satellite data render
integration of spatial and non-spatial data/
information in much less cost and fime when
compared with the conventional methods. This
project, a collaborative weniure of Space
Application Centre, Ahmedabad and the Institute
was formulated to assess the potentizl of remaote
sensing technologe and computer based data
processing techniques in providing inputs required
for ecological impact assessment of multipurpose
river valley projects selecting Tehrd dar: ag the test
slte.

in

Objectives

1. To review the present mechanisms of
preparing environmental impact assessrment
document and management plan in the
context of multipurpose river valley project.
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2. To carry cut a time sequence resource
analysis in Tehri Dam catchment area for
the period 1972-1990 using remotely
sensed data .

3. To undertake socio-economic anahysis in the
catchrment area and to integrate non spatial,
data/information for inferring the ecological
and economic trends.

4. To identify specifications for methodology to
be adopted for tmpact assessment analysis
and  preparation of  emvironmental
management plan and thelr monitoring,

Results and Achievements

1. Satelite (IRS and Landsat TM) data were
acguired and screened for resource mapping at
1:50000 scale for the catchment area of Tehri
dam,

2. Reconnaissance survey of the area was done
and land cover clagsification scherne was finalized.

3. Prefiminary visual interpretation for land cover
mapping using false color compesite data was done
and interpreted details were checked, Mecessary
corrections  in interpretaion  are  belng
incorporated.

4. A sample area of around 30 km® was planned
for processing through digital land  cowver
classification procedures in order to compare the
quality of information extractable from digital and
© visual image analysis techniques.

5, The non spatial information available from
both secondary and primary sources are belng
collected and organized.

3/1%2. Impact of Domestic Sewage
Disposal on Natural Water Springs

of Almora Town

Background

Although water Is abundantly present In the
Himalayan region, availability of adequate quantity
of desirable quality s a challenging problem in many
areas. [n central Himalaya these are the sub-surface
and surface natural flows being tapped for domestic
needs. Degradation of forest cover leads to
reduction In recharge capacity manifested as poor
spring flows initially and eventually drying up of the
springs. Hapld rate of whan sprawl and reckless
disposal of organic wastes in the city centres is likely
to accompany pollation. Such risks are more lkely
in case of shallow springs in the hill areas, Around
50% of hurnan population meet domestic water
needs from natural springs and have so far failed to
get treated municipal water. This project aimed to
collect and analyze data on the impacts of domestic
sewage disposal on natural water springs of Almora
Lo,

Objectives
1. To map the spring lines and their recharge

areas in and around Almora fown and o infer
thelr dyniamics in the recent times.
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2. To monitor quantity and quality of water and
impact assessment of present system of
sgwage disposal on subesurface water flows
currently in use,

. To suggest appropriate mitigation measures
in order to contain qualitative and
quantitative preblems pertaining to domestic
water In the towm,

Hesults and Achievements

1. Based upon the Survey of India topographical
sheets augmented with other andillary information,
a map depicting urban growth during the last couple
of decades and natural springs in the area was
prepared. Survey was made to locate the major
drains used as open sewers.

2, Fourteen springs diffedng with respect to
guantum of flows/capacity and nature of flows
{conventional apen type locally referred as “Maula'
and well defined tapped sources locally referred as
‘Dhara’) were selected for monitoring. Spatial
configuration, morphology and flow directions of
springs of the town are indicative of a common

recharge zone,
3. Nitrate-nitrogen concentration was found to
be highet than the permissible imit of 45 mg/litre

in a numnber of sarmpling sites.

4. Studies are continued for water quality and
quantity monitoring all through the year.

3z

3.1.3f. Development Dilemma: National
b > Context and Rural Seenario in the
Himalava
Background

Social, economic and political transformations
have accompanied both positive and negative
trends of development all through the country. Even
the positive trends are often suspected to turm ta
negatlve ones, in many arec - at present and likely in
future in case of others. The development problems
are more complex in the Himalaya on account of
conflicting interests pertaining to preservation of
ecology of region on one hand and aspirations for
economic development of the local inhabltants on
the other. Developrment policies and programmes
need to be formulated by integrating the ecoloagical
and economic needs In ways which are appreciated
by the people. Improvement in future could be
possible only when the trends in development are
elucidated based upon & precise location specific
data in the diverse Himalavan region rather than
generalized picture emerging from  mere
experiences or large area averages. This study
almed to analyze development changes during the
past few wears based largely on primary data in
three villages wviz. Adburia, Seel and MNatadol
differing with respect to thelr resource potential in
Kumaon,

Objectives

1. To compile information and data relevant to
development linked issues for the past and to
undertake detalled survey to document the
present scenario.




2. To quantlfy development changes in the
recent past - an ecological appraisal of
development trends.

3. To identify fesslble and effectve
development approaches for sustainable rural
development in the central Himalaya,

Results and Achievements

1. Data on a number of development attributes
collectad through limited sarmple household survey
in 1981 in three villages viz., Adhuria, Seel and
Matadol {all m Almora District) available In an
Institutional publication were compared with data
collected on the same atiributes in the year 1991,
While Seel was a totally rainfed village, Adhuria had
imigational faciliies. MNatadol differed from these
twy for having adopted horticultural developrnent
to,

2. There was a decline in output in food grain
production in-all the villages. The decrease In food
grain production within the village was due to both
decrease in vield and also the area put to food crop
cultivation during the recent past. An increasing
preference to annual cash crops and it crops was
observed.

3. Income from agriculbure/horticulture was
chsetved in the frrigated Adhurla and Matadcl b
not In rainfed village Seel. There was only a
marginal increase In annual Income through
agricultural crops in Adhuria where horticultural
crops are not grown, On the other hand in MNatadaol
where horticulture has also progressed well showerd
significant improvement in income derived from
annual cash crops like potato as well.

4. Distribution of households by size of land
holdings remained unchanged in the rainfed willage
Seel during the last 10 years. Proportion of large
land holdings sharply declined in Adhuria in
contrast to Matadol where an Increase was
observed.

5. Serious drawbacks in the precision of data
pertaining to the markers of development hawe
been noted which warrant a careful approach in
concluding the temporal frends,

6. Positive trends of development in agriculoural
and herticultural sectors ave apparent in the vllages
exchding the rainfed one but changes in values and
lifestyle have infused an aspiration for development
in secondary and tertiary sectors.

7. The data interpretation part is vet to be
complated,

3.1.3g. [Institution Bullding at Community
. Level: Understanding the
' Constraints from a Micro-analysis

Background

Monitoring of the development programmes
though as important as the programme
identification and implementation, is often not
given due consideragon. Weak monitoring
mechanisms result in perpetual continuance of
development activities without any improvement in
the delivery of goods and services, Olten enormous
wastage of resources is realised but the programmes
continue clalming achlevernent of physical and
financial targets. Central Himalayan Environment
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Association [(CHEA), a  non—governmernt
organisation executed an ecodevelopment project
in Khulgad micro watershed in catchment of Hosi
river, Watershed management approach was
adopted to enable willagers partielpation in the
development process through group action
capabllities. Strengthening the activities of already
existing institutions and supplementing bypassing
the existing institutions by the new ones were
considered as the alternative options. The newly
constituted  instituions were Gram Sansadhan
Prabandh Samit (Village Resource Management
Committeg), Mahila Mangal Dal (Women Welfare
Committee) and Pani Panchayat (Water Councill,
This project was a response 10 the request from the
Central Himalayarn Emvironment Association to the
[nstinite for undertaking a quick assessment of the
efficacy of the watershed management approach
tried bw the crganisation.

Objectives

1. To assess the functions of various institutions
involved In watershed management.

. Te understand the Interlinks of community
TESOUTCES, culiure, SOCIO-EConormics,
environmental needs with the instfutions’
role performance,

. To identify the missing links and corrective
actions for Institution building In order to
enhance the effectiveness of ecodevelopment
actons.

Results and Achievements

1. The institutions created following project
execution promoted the economy specifically
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through elevating the agriculbural ourput level and
also created awareness towards emvirommental
econamics in the villages studied.

2. Creation of new Instliutions received a more
positive response In prosperous villages. Conscious
or unconsciows ignorance of economic necessities
was found to be the primary cause of non
cooperation particularly that of wormen.,

3. Food insecurity due to low levels of crop
production and lack of secured income were the
critical causes of Improper functioning of the
Instihstions in the later phase of the project (Table
1a).

Table 16. Potential of agricultural
productivity in meeting the
subsistence needs estimated as

periods (in months), when food
demand is met from farm
production.
Village Cereals Pulses
Denlikban 57 58
Salla Rautela 5B il
Dhari 3.0 2.4
Latwal 100 7.8

4. Increase in literacy did not accompany any
significant improvement in Involvernent of rural -
people in the service sector,

5. Significant improvemnent in fodder value of
community land was achieved but the accrued
benefits were not evenly distdbuted, specially in
multicaste viliages. Low caste populace has no
access to the community land. Institutons were
more successful in discharging thelr responsibilities
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in villages where the traditional dependence of low
caste populace on the high caste ones was
maintained as compared to those where the
tradition has disintegrated.

&. Creation and growth of infrastructural facllities
and education were the prime concemn of
development in the perception of rural mass. With
the introduction of infrastructural faciliies, benefits
accumulate with the weaithy and influental high
caste people and this has further widened the gap
between the rich and poor,

7. Multiplicity of instintions targeting a common
object and lack of cogrdination are the serious
constraints  in furthering  the objects of
developmeant.

8. Conscious or unconsclous Involvement in
ecodevelopment activities with pelitical motives and
village functionalism, in the absence of strong
leadership deteriorates the functioning of the
institutlons.

3.1.4. Projects planned for 1992-93

Baseline information were collected to formulate
detailed project proposals on following themes:

- Conservation of biclogical dhversity of

ecologically and  economically  important
plants of Kumaon Himalaya.
- Development of roads and its sodo

economic impact in Kapkot Block, Almora
Disgtrict in Kumaon Himalaya,

- An empirical study of development of tribal

communities from eco-cultural perspectives
in central Himalaya.

3.2. PROJECTS SPONSORED BY OTHER
FUNDING AGENCIES

3.2a. Introduction of Water Harvesting
Technology for Sustainable Rural
Development in the Himalava

Background

Water constihites a problem as wel' as with
proper management offers solutions to many
problems in the Himalaya. Deforestation In the past
has accompanied a drastic reduction in availability
of water at time and place when and/or where it is
needed. There is no perceptible increase in irrgated
cropland  enforcing  espanslon  of  agricultural
practices in marginal land and poor agriculural
production and low economic returns. Contrary to
this, surface mn-off has dramatically increased
eroding the hill slopes and siltation of streams and
rivers to alarming levels. Water stress alongwith
other factors hastens the degradational process and
conversely  impedes wegetation  regeneration.
Slopes and slope gradient In the mountain terrain
facilitate harvesting the surface rm-oil from
perennial discharge points and run-off component
of the ralnwater. A cost effective technology of
water storage coupled with establishing linkages
with resource production system in degraded land is
ltkely to accompany both ecological and economic
gains. This project involving collaboration of
Jawaharlal Nehru Unlversity, Mew Delhi and
financed by the Department of Science amd
Technology, Government of Indiz, passed through
the second vear following its execution.
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Objectives

1. To surwey the existing water harvesting
technigues in the region.

2. To design and construct water harvesting
tank as sulted to location  specific
requirements and environmental conditions
of the area,

3, To assess the performance and impact of
introduced technology and to incorporate the
needed refinements,

Hesults and Achievements

1. Technology developed and introduced In
Kumaon and Garhwal regions, during the preceding
year was extended fo  project  sites  in
Chuchuyirmlang in Nagaland and Namchi in Sikkim.

2. With the introduction of technology it was
possible to put degraded land to multiple uses by
increasing the biclogical production potential,

3. Survival and growth of a number of
multipurpose tree species introduced in degraded
land were dramatically enhanced by alleviating the
water stress augmented with organic input to the
aoll {Table 17).

Table 17. Growth and survival percentage of multipurpose trees after six months of
plantation using water harvest system at Banswara, Chamoli, Garhwal.

Plantation integrated with

Plantation without water

water harvesting system harvesting sysiem
Plant species
Halght Sunival Height Survival
increment percentage Increment percentage
femy) {emy}

Albizzia lebbeck 37.7 75.0 10,0 74.4
Alnus nepalensis B6.G Bh.6 337 274
Boehmeria regulosa 16.4 945 11,7 78.0
Celtis australis 58.0 B7.7 13.1 75,2
Dalbergia sissoo 235 B2 159 72.0
Ficus glomerata 36.0 100.0 25.7 68.1
Grewia opting 17.0 96 8 4.7 79.0
Prunus cerasoides 158 100.0 7.0 857
Pyrus pashin 17.0 0.5 7.1 714
Sapium sebiferum 5.7 Bh4 4.9 682
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&. It was also possible to support cash crops in
land which was otheradse not cropped even with
hardy crops. Monetary outpul : input ratio was
found to be 1.8 with annual returns amounting Hs.
8,500/ per hectare per year (Table 18). The
refurns were higher when the technology was
introduced in farmers’ own land compared to a
situation whare the technology was introduced in
community land and was shared by a group of
farmers. Often problems were faced In the
maintenance of water input sources and flows
design for the storage tanks.

Table 18. Cost-benefit analysis (Re/yr) of
cash crop cultivation following
introduction of water harvesting
and storage technology in
abandoned land at Banswara,

Chamoli
Production measures Monetary equivalent
{Rs/hafyr)
Ingst
o Labour 10375.0
375.0
Organlc manure 250.0
Output
Leafy vegetable 26000
Frult vegetabie B887.5
Roots and wbers 2500.0
Cueurbits 937.5
Ol seeds 3850.0
Pulses 2375.0
Met retum 5149.5
Ouiput/nput ratio 1.8
3.2b. Biological Mechanisms in the

Maintenance of Soil Fertility under
Varied Land Use Practices in
Kumaon Himalaya

Background

Agricultural systems in central Himalaya are
characterized by massive organic Inputs consisting

of animal dung and tree/ shrubs leaves in varying
proportion. With depletion of forest cover and
resfriction on the rights to forest resources,
quantum of these puts Is expecled o have
declined. This could be cne of the reasons behind
negative trends in agriculiural production. However
such conclusions generalized for the reglon have a
weak supporting data, The dependence on forests
for maintaining soil fertility in agricultural land could
be reduced bty Interventons which facilitate fast
decomposition and release of nutrients from good
guality inputs. This project financed by Department
of Science and Technologu, Government of India
and executed during the current year aimed to
diagnose the specificities of problems concerning
soll fertility and crop wields and to identify
alternative management options in Kumaon.

Objectives

1. To quantify nutrients/water demand and
supply in managed, degraded and protected
ecosystemns in Kumaon hills.

2. To analyze the biological mechanisms of
malntenance of soll fertility already existing
orwhich have a possible scope in the region.

3. To study the impact of different land uses
culiural practices on soil fertiliy processes
and identification of appromiate biclogical
amendments.

Results and Achievements

1. Efforts were initally concentrated on
diagnosing the specificities of soil fertifity problem
and its expression in terms of crop yields across an

elevation gradient of 800 - 2400 m and ecovering
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the local variations in agricultural systems.

2, Data on wheat crop under rainfed conditions
and exclusive organic input systems practised
traditionally showed highest yield (much higher than
the national average) at elevation around 1,500 m.
Such findings indicate the potential of organic
managemnent to sustain high viald levels.

3. Variation in composition and quantum of
organic input was found to have significant impact
on productivity and vield but not on proportional
allecation to fruits/grains in case of paddy. Crop
growth was better in soil amended with Oak forest
litter in comparison to that amended with Fine
forest litter. Coarse grain crops were in general
found to ba more tolerant towards moisture and
nutrient stresses than the fine grain ones.

4. Mutrient analysis part is continued alongwith
crap  ield, Input-output analysis of crops to
complete a full crop calendar.

3.2c.  Symbiotic Nitrogen Fixation and
+ Maintenance of Soil Fertility in
the Eastern Himalayva
Background

The maintenance of soil fertility In natural and
derived ecosystems through biclegical processes
have been hard felt recenty. Biological nitrogen
fixation is one of the key processes in building up
the soil fertility, Sumbiotic N~ fixation contributes
significantly to the nitrogen economy of agricultural
and natural ecosystemns. Angiospermic plants have
two distinet groups of symbiotic assoclation: (i)

Bhizobium symbiosis - restricted to the family
Legurmibasae; and (If) Frankia symbiosis - distributed
in eight families of angiosperms other than
Leguminosae, There is no proper listing of such
species in the eastern Himalaya, The project aims
to screen out Ng- fixing symbiotic association, to
estimate their effectiveness of N~ fixation and to
evaluate their contribution in the maintenance of
goil fartlling.

Objectives

1. Extensive invertory fnwestigation for sorting
out symbiotic M fiking species and
association in the eastern Himalaya.

2. To test the effectiveness of symblotic
association on N_- fixation.

3. To estimate the N-fixation efficlency and
nitrogen accretion in some  Important
assoclations,

4, To evaluate the role of some of these species
on the maintenance of soil fertilit,

Results and Achievements

1. N~ fixing assoclations were identified in B0
species belonging to family Leguminosae including
65 species of sub-family Papilioncideas, 10 species '
of sub-farmily Mimeoscideae and 5 specles of sub-
family Caesalpiniokdeas. Four  species  of
actinorhizal plants all belonging to different genera,
viz,, Alnus, Coriaria, Elaeggnus and Hippophae,
have been identified.
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2. Two major systems have been identified In
Sikkim for detailed study on maintenance of soil
fertility.  Albizzia-Rhizobium  combination  in
agroforestry system in subtropical conditions and
Alnus-Frankia combination in the cardamom-
based agroforestry systern In temperate conditions.

3. Nitrogen mineralization under in situ molsture
levels of soil incubated at 26£29C temperahure
revealed highest rate under natural forest +
cardamaom (54 pg N gsoil 14 day?) system followed
by Alnus + cardamom (35 pg N g'soil 14 day),
Albizzia + cropland (19 pg N g'soil 14 day?) and
lowest (8 pg N g'soll 14 day! ) in cropland with no
N-fixing Albizzla. The data on N mineralization rate
strongly depended on meisture level and organic
matter content of the sail,

3.3. Environmental Management
Information System for the

Himalayan Region

Ervironmental managerment information systern
for the Indian Himalava is planned 1o be established
at the Institute as a central facility to serve the
Information needs of all those concermned with
environment and development of the ragion.
Software pertaining to database creation, statistical
data analysis, rescurce dynamiles modeling,
technical processing of literatre developed
elsgwhere and some computer programs to meet
specific reguirements for the research  and
development neads developed in the Institute were
tested. Efforts were made to get infrastructural
support for strengthening, expanding and providing
aceess to the users. Ministry of Environment and

Forests formalized & proposal of setting up an
ENVIS centre catering the needs of Himalayan
region in the Instifute.

3.4. Institutional Networking

The overall goal of environmentally sound
economic development In the vast and diverse
Himalaya demands optimization of human and
finance resources. A rmber of steps were taken to
establish linkages with other relevant organisations,
expert individuals and over and above the common
man. Memorandum of understanding  for
cooperative and complementary research and
gevelopment were signed with Himachal Pradesh
Agricultural University, Palampur, Y5, Parmar
University af Hereticulbure and Forestry, Solan and
Department of Geclogy, Kumacn University,
Mainital. Censiderable advancement could be made
in establishing rapport with  International
Organisations including Norweglan Development
Agency, Oslo; Tropical Sl Biclogy and Fertiling
Programme, Nairobi and [nternational Centre for
Integrated Mountain Development, Kathmandy,
Formalities for the execution of Himalayan Eco-
development Programme for extra-mural funding
from the Instinge were completed. Several
opportunities were created/exploited to facilitate
exchange of information between sclentists of the
Institute, rescurce managers, administrators and the
decision makers.

Continuity in the publication of a newsletter
HIMA-PARYAVARAN from the Institute twice in a
vear as a wehicle of information exchange and
dissemination was maintained,
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3.5. Workshops/Symposia
3.5.1. Workshop on Environmental Impact
Analysis of Multipurpose River
Valley Projects

The Institute organised a workshop on
‘Ervironmental Impact Analysis of Muliipurpose
River Valley Projects’ on September 14-15, 1991
al Hos-Katarmal, Almora. A wide array of

participants  representing  the Ministry  of
Environment and Forests, River Vallew Project
Authorities,  Trrigation  Department,  Forest

Department, Agriculhuwre Department, Environment
experts from different sectors of the Himalaya
presented  their studies and  experiences.
Irrespective of their expertise or their organizational
priorities  all concwred to  work  towards
minimization of ecological damage while executing
development projects. Many of the current
problems are due to the fact that project
formulation and even execution, often precede
assessment of lkely environmental impacts, The
adverse fmpacts projected after the project
execution often become difficult to mitigate, not
arly because of financial constraints, but also
because of lack of appropriate packages to redress
these impacts. It was suggested that the existing
mechanism of impact assessment shoulkd be further
refined so as to avoid sublectivity in problem
evaluation. Action for Imparting training in
ervironmentaly sound managerment of natural
resources in order to put the existing knowledge in
practice I such dewelopment projects were
recommended to be taken up by the Himalayan
Insfitute.
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4. LABORATORY AND LIBRARY

Laboratory and Library are the most erucial
assets on which the quality of research and
development outcome depends. Equipping the
laboratony with adequate faciliies and enriching the
lbrary were taken on priorty. Facing the
constraints of making such faciliies available at
remote areas with difficult accessibility where
Institzte is located, considerable progress could be
made, The major equipments procured by the
Instinite  are  Atomlc  Absorption Speciro-
photometer, Infrared AG  Multimeter  with
Computerized Data Recording, Colony Courter,
Infrared  Soil Balance and Bomb
Calorimeter.

Moisture

Additen of 1889 books this year raised the
number of tites to a total of 3167 in the library.
Some of the titles were gifts from Food and
Agricultural Organdsation, Winrock International
and in house scientists, The library subscribed 53
periodicals including 32 from overseas. A number
of newsletters from Indian and foreign organisations
are being received in library, Computer programs
developed at the Institute were made operational
and Ubrary databases were updated.

5. SCIENTIST-PEOPLE INTERACTION
AND ENVIRONMENTAL AWARENESS

Peoples' participation forms  an  integral
component of the action oriented research and
development projects launched by the institute, In
addition to interaction through these projects,
several opporiunities were created or explolted to
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understand the problems and priortes for
environmentally  sound  development in  the
Himalaya as perceived by the people of the region.
On several occasions scientists of the Instinute
participated in the meetingsworkshops organised
by local instinations addressing the environmental,
economic, social and cultural problems of the
regho.

[nstitute organised functlons to stimulate interest
for environment in the school children on the Werld
Environment Day, These efforts were visible in the
form of frequent visits of students ard teachers to
the Institute in different parts of region. A few
graduate students studving outside the Himalaya
even preferred to undertake their dissertation tasks
on the problems of Himalavan Ecoloay.

Scientists of the Institute were deputed o daliver
lectures in Refresher Courses organised by the State
Gewernment from time to time at Almora,
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7.  PARTICIPATION OF SCIENTISTS
IN SYMPOSIA/ WORKSHOFPS/
CONFERENCES/TRAINING
COURSES

Scientists of the [nstituté participated in the
following:

Birth Apniversary Celebration of Late Sarla
Benhn. Parvateeya Paryavaran Sanrakshan Samiti,
Dhararmgarhy, Pithoragarh, U.P., April 5, 1091,

Culoural Function organized by Mahila Mangal
Dl of village Baugarh, Pithoragarh, ULP., April 6,
1991,

National Seminar of Young Sclentists on
Ermvironmental Plant Physiclogy, Hioh  Alttude
Plant Physiology Research Centre, H.N.B. Garhwal
University, Srinagar, U.P., May 27-29, 1991.

Workshop on Project Management. National

Productivity Council, Jaipur, Mt, Abu,, Jure 26-30,
1991,

4z

Photosynthesis Systern at Heinz Walz GmbH,
Effeltrich, Muremberg, West Germany. September
9-18, 1991,

Waorkshop on Energy and Environment [ssues in
Mountain Development. Shimla, September 24-
25,1991,

Workshop on Orcharding, Animal Husbandry,
Agriculture  and  Enwironment.  Kurmanchal
Paryavaran and Auodhyogik Vikas Parishad.
Bhikasain, November 27-29, 1992,

Imtermational Workshop on Mountain Of- farm
Employment. Intemeational Centre for Integrated
Mountain  Development, Kathmandy, Nepal,
February 17-20, 1992,

MNational Seminar on Communication Strategy
for Environmental Awareness for a Common Man.
Kota Open University, Kota, March 14-16, 199,

Course on Sloping Agriculture Land Technology
SALT), Phiippines, March 15-24, 1992,
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G.B. Pant Institute of Himalayan Environment and Development
Kosi-Katarmal, Almora -263 643 (U.P.)

Receipts and Payments Accounts for the year ending 31st March 1992
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G.B. Pant Institute of Himalayan Environment & Development
Kosi-Katarmal, Almora - 263643 (U.P.)

Income & Expenditure Account for the year ended 31st March 1992
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Nate: 1. All bems of income and expendilure are accounted for on cash basis.
2. Figures have been regrouped and eeasranged wherever kel necessary.
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