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THE YEAR 1996-97 : AN OVERVIEW

The inaupguration of the main Building Complex of the Institute at Katarmal, VI G.B.
Pant Memorial Lecture and a number of academic activities of the Institute were the notable
events of the year 1996-97. The Institute has estallished an edifiee to undertake the
Himalavan task of further advancing ils visibility through significant research and
development outputs. Though, the Institute haz alveady made significant contributions and
has made mroads inte complex Himalayan issues, the time has come for conselidating and
strenpthening its activities. Hence, the Institute has prioritised the logical understanding
of ground realities, developing and demonstrating appropriate technologies for
environmentally sound development, together with influencing the decision making processes
at all levels, In this regard. the traditional logal knowledge has to be understogd in the right
perspective with seientiflic methods to Gl an important niche from the view point of location

specific pluinning for developmient,

We have now moved from package development and Lesting to actual participation with
the support of people, based o the feasibility of their requirements. The work done in
Mamlay, Dugar Gad and Haizad watersheds, restoration of degraded land in Arah village,
demonsteation of SALT principles in Nagaland, capaeity building of local inhabitants through
promation of eeotourism and biediversity conservation in Khangechendzonga National Park,
Sikkim, participation of school children in conservation efforts, programme on restoration
of Badrivin, indepth study of transhumanee in o number of Himalayan slates, coming up
with recommendations for the use of State Land Use Board in the context of hilly areas of
Uttar Pradesh, and (inalization of an Action Plan on Hima!q}ra Biodiveraity are some of the
natable athievements, The milestone events, mentioned in subsegquent pages in this report,
clearly specify the important achievements made in 1996-87, During this period Shri N.R
Krishnan, Chairman af the Governing Body of the Institute and Secretary Ministry of
Ervironment and Forests vetived from cervice and the Institute would like Lo place on record
aur sincere appreciation and thanks for his poidance and help.

L.M.S PALNI

Director
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MAJOR ACHIEVEMENTS

The Institute has now shifled Lo its New Campus at Katarmal, Almora with the main
Llock housing laboratories, seientific and oflice stall. Besides seminar and conference halls

it has o guest house and residential gquarters.

Integrated watershed management priclices have been miroduced i Dugar Gad,
Mamlay snd Haigad watersheds in Garhwal, Sikkiom and Komaun Himalaya respectively.

Natural resource management sirategies [or protected aren management have been
studied Tn respect to Nandudevi Biosphere Reserve, und medicinal plant caltivation with
peoples participation has been found encouraging,

Studies o traditional crop germplasm losses {vrom 11 watersheds of Ganges catehment
indicated alarming trends of germplasm and traditional knowledge evosion,

Indepth study of transhumance in a number of Himalayan siates have indicated
prigrities for development of high altitude societies,

Demographic, economie, cultural and developmental status and trends including (KAP)
Knowledoe, Aptitude and Perception have been derived for the tribal communities of Central

Himalaya,

Participatory approach on Biodiversily conservation through active participation of
Hilueational Institutions has been implemented suceessiully in Pileragarh digtviet of Kumaun.

Inventories on selected Angiosperm lmilies (12 Tamilies} have been completed.

Capacity building of local inhabitants through promotion of ecotourism and biodiversity
conservation in Khangehendeonga National Pavk, Sikkim hus been very cocouraging,

Tissue culture protocols for regeneration of a number of important Himalayan species
hawe been standardised; metheds of biocomposting and the use of microbial inoealants Lor
improved plant performance have shown encouraging results,

Recommendations for the use of State Land Use Board in the context of hilly areas of
Uttar Pradesh have been compiled and widely eireulated.
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L. INTRODUCTION

The reporting year T996-87 is the zighth
Arancial year of research and development
activities Leing carried out by the Institute at
various locations in Himalava, in tune with
regional issues and endeavouring to seck
praciieal and workable solutions to specific
probiems and generating new knowledge and
technologics. These activities include

programmes supported through eore funds of

the Institite and projects financed by externad
apencies, both aational and imtermational. The
Institute is also sapporting activities of
various partner Institutions in varipus
Himulayin states through 1ERP Programme.
The Stience Advisory Cammittee of the
Institute provides approval. general guidance
and help for all programmes ab indtio.
Presently Lhe setivities of the Institate nre
centered around six designated core
Progranmes. Sorre j]rﬂjl.:(_'l;s WErL '_-:UI:L'L"SSf'I.'I'”.‘r'
concluded during the year, summaries of these
are placed at appropriate places in the text; in
due course detoiled documents will be
published for wider disseminations. The
progress made during the year 1996.97 on
various ongoing and newly initiated projects,
and 0 briel account of academie and other
activities, along with the statement of
aceounts, is presented in this report. We
woubd be most grateful for ceitical comments,
zuggestions for improvement @ nel o
indication of ouy shortcomings by anybody
intereatee in the well being of the Himalaya
and its people; inputs would be gratefully
receved,

2. MILESTONE EVENTS

The Institute celebrated its Sixth Annual
Day Function in the New Campus of the
Institute ol Kutormal, Almora oo November
2. 1996: on this oecasion the main block
housing lnboratories, stientific and office stalf
was inaugurated by Shri T.KE.A Nair
Chairman Governing Body of the Institute
and Secretary Ministry of Epviranment and

Forests, Gove. of India, The funetion was
attended by many dignitares which included
HE Shri B.D. Pande (1C5), Ex Governor
(Punjab and West Bengall; Prol. 5.K. Joshi,
Former Divector General (C51Ry: Shri Vined
Vuish, Additional Secretary, Ministry of
Enviesnment and Forests, Gove. of India and
distinguished members of the Board of
Governers of the Institute. The highlight of
the function was V1 G.B. Pant Memorial
Lecture entitled "Some issues related to the
Sustainable Development of the Himalayan
Repgion™ delivered by Proll S.K. Joshi. He
outlined the role of seience and technology in
the education and training of the rural areas,
anel in Lhe development of agriculture and
horticulture. Later, three publications of the
Institute, namely Land Utilization in the
Central Himalaya: Problems and Management
Options, Tribal development: Opticns, Water
Management in Himalayan Ecosystem, plus a
dorumentary film namely “In Harmony with
Natare”, were released, The Governing Body
of the Inetitute met on November 1, 1996 and
reviewed the developments in the Institute
and tovk several decisions for furthermg the
abjects of Himalayan environment and
development.

Science Advisory Committes met on March
1718, 1997 under the chairmanship of Prof
J.5. Bingh, and evaluated the ongeing
rezeaneh and development aetivities of varions
gore programmes and provided valuable
inputs ane guidanee for the linalization of the
Minth Plan document. The Committee
recognised the dilficulties faced and
constraints under which the B & D activities
of the Institute ave being carried out and
suggested some useful changes and additions
Lo streengthen ils activitied.,

3. RESEARCH AND DEVELOP-
MENT PROGRAMMES

In order to achieve the sustainable
development of the Indian Himalaya, research
and development programmes of the Institute
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have been based on & mulii-disciplinary and
halistic approsch with particular emphasis on
interlinking of natural and social sciences. In
this effort special attention is placed on the
preservation of fragile mountain ecosystems,
indigenous knowledge and customs, A
conscious  effort 15 made Lo snsure
participsation of the local population for long
term acceptance and suceess of various
programmes. The R & D activities of the
Institute are centered around six core
programmes, viz, Land and Water Resource
Mapagement, Sustainable Develapment af
Rural Ecosystemsz, Ecological Evemomics and
Enviranmuental Impact Analysis,
Environmental Physiology and Biotechnalogy
and Institutiona! Networking and Homan
Investment. The schievement of goals and
progresg made in various projects during the
year has been placed under appropriate core
pragrammes in the text. The project
implementation sites are carefully selected
keeping in view the heterogencous heritage of
the Himalaya along with the specific needs
and asmirations of the local inhabitants. Al
activities are need bazed, target orvicnted and
time bound; efforts are made to provide
practieabile salutions rather than thesretical
prescriptions, To meet the targets, and
accomplish the objectives well equipped
laburatories and computer facilities have been
eastablished. Rigoroas dats colleetion,
development maodification and demomstration
of svience and technology inputs, including
technology packages of the Institute, are
undoriving clements of all praject activities.
While a number of projectz were completed
during the year, o few new projects were alag
imitinted; most projeets are now in their
gecond or third year of vperation. Highlights
of the progress made during the vear 19896-97,
alongwith a brief, concepluoal backpround,
sperific objectives and major achievements are
summarized for individual projects, Brief
summaries of projects completed during the
yvear are placed in the text and detailed
findings will be made available shortly.

3.1. LAND AND WATER RESOURCE

MANAGEMENT

311, Integrated Watershed Manage-
ment: A Case Study in Sikkim
Himalaya (Phase II, 1994-1987)

Bockground

The second phase of the project has been
initiated in the year 1994 as a follow up
uetion with o view to develop & model at the
farm level [or demonsbration. Based on the
results of (irst phase of the siudy s well as
{armer’s priovities, agroforestry models have
been proposed at two different villages {one
each in subtropical and temporate zonesg) of
the watershed, Various interventions in the
form of technology psckages, such as
intensification of traditional craps,
strengthening of fodder compenents, (Table 1)
bioseomposting, use of symbiotic nitrogen fixers
anid root associated diazotrophs for crop
improvement, germination and growth of rare
and potential wild edible species, and
introductory trials of some high value caszh
crops and resource management have been
made. Apart from the above, studies relating
to two bagic resources (801l and water) are also
heing earried vat at the watershed level for
betier utilization and management. The
natural resources of the watershed have been
studied 1y prenter detail asing satellite digital
dita, and a complete resource inventory is
being made. A monitoring of landslide
stabilization iz also made. '

Resulls and Achicvements

1. Ovster mushroom (Mletrofus safor-cajie) was
grown at the watershed in three different
elevations, viz., 600, 1000 and 1250 m
amsl, Initial prowth waz found best at 1000
m with an average crop yield of two
kilogram per unit area. Further experiment
using bamboo stickwork as support instead
of disposable polvthene was made. The
bambeoo support was found to be
economically more wviable than the
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Tabhe 1

Common fodder species, their wnit leal area lem®), number of proaning and time,
average viekd and mode of perennation in the villages of the Mamlay watersheed,
souwlh Sillkim
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conveniwnal non-biodegradable polythene
L. The bambeoe supports alzo oecupicd
less spuce than the polvithene bag culture.

Cardamom curing kiln prolotype was
desygned by modification of the traditional
e and Ltest oparationalised which has g
fuelwoed-to-dried capsule rutio of 3 (Fig 1.
About OO kg fresh cardamom copsules
woere dried to obtain 25 kg of cured produaet
within six hours. Twin-kilo was desined w
economize fuel and curing time. This being
a function of evaporation from Lhe enpsules
the chimneys were naed to enhance the
eviparation rate. The cost of Kiln would
wround Hs, 50040 trit jinel

Ca e per

operitenel cost was worked out o e He.
S0 Lo 100 kge of dried produet,

Pwrmskiln pr

Fur Livge cordamum curing

Land classibBieatian has already been done

for the status assessmoent of land-oséaland
cover und for understandimg the utiization
pattern. The Lnd-usedlandeover mnlormation
ol the watershed derved from satellite data
intorpretation has been supplemented by
around-truth {leld studies. The inlormation
on forest over, agriceltyral fand, water
laches! streams, other land-used lund covor

categories alongwith soil-physiographic
charaeteri stics have been completed.

LA bnndslide eaosed due to diversion ol an

existing stroam as a vesult of road
construction was surveyed, Also docemierted
the lundslides along the Numehi-Vak rood
heing constructed within the watershed,

o=

Pl poverpre

about 19 landslides have been ohserved,
Anulysis m terms of long term negative and
pasitive cnvironmental and socio-economic
tmpaets of these landzslides is under
propgress. A lindslide has been selected and
intensively worked lor stabilising it using

Jutedenir nets and by planting species which

promote soil binding (Fig. 24

annual precipitation for the

Trsam woalk

iT iy

1 i3 wagel
e iin hlavinlsy wiit

el ual

five voars poeriod was 1235 mm in low hills
o 200G mon in ligh hills. The everland Qow
wiid eslimated o be highest in cropped area
a6 and lowest in cardamaom
aprnforesley (28% L Soil loss was greatest in
eropped daren to be 5325 kgtha follwed by
mandirin based agrafirestey 31 kg, sub-
tropical natweal forest 27 kotha, bare jand
25  kgiha, large cardamom  hased
igroforestey 23 kedha and ftemperate
ratural forest 22 kg'ha was recorded.

. The nulmenis as tolal nitrogen, organic

eurbon nod total phosphorus were estimated
in eroded seil from all land-uses. Total
nitrogen loss through eroded soil was
recordled highest in tomperate noteral forest
Aadd mpee, and lowest in cropped area 2.83
mgig. The organie carbon was highest in
substropical mataral forest 42 mefs and
smallest in bare fond 33 melz. Total
phospherus were olse lest considerably in
the farm ol eroded soil. Phesphate
phasphaorus Inss through overland flow was
recorded as the highest in cardamom based
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agroforestry (.16 mg/l followed by sub-
tropical natural forest 0.15 mg'l, cropped
arex (.14 mgl and the lowest wag recorded
in temperate natural forest 0.11 megld. But
the total nitrogen luse through overland
flow was estimated very high in cropped
area 3.27 mg/l and the lowest in sub-
tropical natural forest 1.87 mgfl. The
relationship between soil losz and nitrogen
loss (r= 097, d.f. = 20, p< 0,001}, s0il loss
and organic carbon loss (r= 0.95, d.f. = 20,
p= 0.001), and soil losa and total
phosphorus {r= .81, d.[. = 20, pe 0.001)
were positively significant.

3.1.2. Soil, Water and Nutrient
Conservation in Upland Farming
Svstems of a Watershed in Sikkim
(1995-19097)

Backrrownd

Based on the land-use mapping of a
watershed in Sikkim, the project aims Lo
identily available resources and physical
conetraints, The main problem of upland
farming systems is erosion; this has been
evaluated wnder NWDPRA (National
Watershed Development Projeet for Rainfed
Areas). Broadly the farming systems in hill
areas are classified into (a) rainfed and (b)
irrigated. The rainfed upland farming systems
suffer from soil erosion and nutrient leaching
specially in monsaen. Different crop
combinaticns and ¢ropping patterns conserve
sail, water and nutrients which has been
pvaluated. The apland farming system in
Sikkim is an integrated system with linkages
between loreats, agroforestry, agriculture,
livestock and other components of the
environment. Ecologically and economically
important species have heen selected and tried
for promation.

Obyective
1. Estimation of runoff and erosion in

improved eropping practices under
NWDPRA and in traditional practices. In

additron, seil, water and nutrient
eonservation under different cropping
systoms will also be studied.

2, Use of N,fixing species and estimation of
nitrogen aceretion in upland farming
s¥stems.

3. Study of the role of bund species on
congervation and their competition with
crops, an identification of ecologically and
economically useful agroforestry trees for
the region,

Results and Achievements

1. Soils of most of the land-uses were acidic
in the Khanikhola (Melli Dara-Paiyong)
wotershed, Average soil moisture levels
ranged from 10-200% under different crop
combinations, 20-30% under forest
conditions, 7-11% uwnder Albizia
agrofurestry system and 25-36% under
large cardamom agroforestry. Nutrient
lewvels of soils from different land-uses were
estimated and nitrogen and phozphorus
levels under N -fixing Albizie agroforestry
were higher by 1.5 and 2.2 times
regpectively, than open cropped area.
Albizia stipulota fixed 43 pmol Njg nodule
dry weight/day., N fixing Albizia
accelerated nitrogen and phosphorus
eyevling,

2, Mosi cormmonly used bund species in the
watershed are bamboos, Thysanolena
maxima, Mapier grags and Guatemala
grass, The former two species are native
while the latter twe are introduced species.
A few farmers use some shrub and trees
also, Erythring sp. is used for biofencing
purposes which is also a nitrogen fixer.
Bund species :a.ul::zatuntiull.'_r reduce soil
eragion G0 and  help in  water
congervation. Thysanoloena grass is
maintained and preferred by the farmers
as this species provides fodder and broom,
and also helps in =0il conservation on steep
slopez, The crude protein in case of
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Tivvssnoloena sp. vary from 10-12%, The tin collaboration with Saint Alphonsus
leaves of this species also consizts nbout Agriculture and Sacial Centre, Kurseong
115-0.22% phosphorus and 0.96% caleium, and examined for their nutrient levels,
Table 2 shows different ingredients of
do0A PRA exercize un the choice and wse of composts and their organic carbon levals,
todder species, fuelwond and timber Gees Lotal nitrogen, available phosphorus,
were made. Now, Lhe preference lisi s exciingeable potassium and pH. Soils are
uvailable for miging these specics in Lho aculic and phosphorus limited, therefore,
nursery, Nursery technigues lor raising nitrgeniphosphoris ralios were caleuated
gome ol the difficolt species were Lo examine Lhe availability of these
developed. nulrients in composts, Composts with
Eupolarivm =p. weed, poultry wastes,
4. Bicvomposis are indispensable for paper, vepetihles wastes and ege shells as
subsistence mountain farming svstem ingredients proved good for raising plants,
where rate of soil erosion is high, nutrient Biocomposting technigues were
lozs is high and its replenishment is slow demonsirated to the farmers and all the
causging the degradation in seil fertility. In ingredients are available in the villages
sueh situitions, bincomposting would be which make the technology acceptable and
highly useful. Keeping this in mind, 26 warkihle,

combinations of composts were prepared

Table 2. Nutrient levels of composts, [Values are mean + 1 S in=3i]

Clearn prant Ohrargiiyie Thwinl Availabiy Exehangeable n CiN NP
fype® el nEfrogen plfisphorey SRS rakie ratio
L ) 15J g
Fe 1.5 = 07 020 = 0.00 (LI = DRI LU14T = .00 611 fGs 10000
e R R N 148 & D03 = (ey2 LBAD & s T. 44 456 380
i 405 = 005 E6d £ 002 1S = 000 LAT4 = 0n00] T4l 6.33 3558
iy b = 005 0.99 = .02 0538 & 0002 761 £ 0001 H.16 511 26.05
B 405 = 0,12 LIB = 006 0061 = 0002 0666 « 0017 7.03 .44 18,34
I 402 = 003 .73 = 0.2 0.083 = Q002 0.726 = Q.00 T.60 4. 14 B.80
G 537 = AV 0052 002 0120 = 0003  DTEE £ U020 7.2 565 7.92
1 5.22 £ 0.06 0,76 = 0.01 (150 = 0003 LG = 002 B4 687 a7

“Ingredients: A = soil 1100951 B =Eupnforon sp. weell [100%0: © = Fapatordon sp. (11.54%), pouliry
winsles (33T, other plants (7.7%0, owbarn waste (19295 and kitchen waste (33955 D = Evpateriyo
g LTS, poulbey wastes (35,290, soil (38.2%) and paper G50 1D = cupetoriene ap, 18.6%), poultry
wistes (20.0%0, soil (2599, paper (5.5%), other plants (1855, cowbarn wastos L10.2%) and vepetable
winstes (5.5% 5 I = Sppatorien spe C16.5%), peultry wastes (16.9%), soil (33.8%.0, pupoer {7.9%), cowhbarn
wistes (1S vemetable wastod (G850 and egg shells (1000 G = Bupotoriune ap. (14.7%, poultry
Wasbuss (2000, sail CZREG, papeer BT, old comipost G190, vegetabile wastes (0.4% ) and v shells
PEES 0 and H o= puoulivy wostes (4720500, seil 1517.2%) and paiprer | 5.5% ).

-
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3.3 Appropriate Technologies for Soil
Cunﬁferving Farming Systems

This iz an ongoing project, plense sée
previous Annual Reports for backprownd and
ulyectiives.

Flesudts g Achuevenents
1. The first phase of the project work was
coneluded with adminislrative il

seientific reportings to donors.

2, Monitoring team visit and Frmers training

PrOETRImMIMe werg the Imporiant aspects of

the programme daring the sear, Out of 30
farmers three were women farmers who
wore trained under this programme,

(o]

 Monitoring of soil losses through water will

continue for one more vear to confirm the
results, which mdicated the treatments de
help in congerving the soil from losses.
Among the treatments SALT - 2 proved to
be maore elflicient due to varied ground cover
and mtenze hedge rows,

4. All treatment showed improvernent i suil
physice chemical parameters.

&, The economic viability of the treatments i
being worked out for recommending these
fior extension purpose.

d.1.4. Integrated Watershed Manage-
ment: Case Studies in Garhwal
Himalaya

This 15 an ongoing project of the Institute.
Please sve previous Annual Reports for
details,

Resullz grd Achicvonrents

1. Annual runolT from Dugar Gad eatehment
(17.6 % of the total rainfall) was low as
compared to Srikot Gad (24.6 %), However,
soil lose from both the cotehments was
similir (6.4 vs 6.1 Uhadyry. The nitrogen

concentration in Dugar Gad stream Aow
(.18 ") incurs an annual loss of 6.08 ke
mitrogen per ha catchment area.

2, In Dugar Gaed, water infilteation under chir
pine f{orest was highest (10.5 em/hr),
eompared to crop fields (10.0 em/hyl,
wasteland (9.4 cm'hr) und grazing land (2.5
em/hrl, in winter,

3. In Dugar Gad. 4 ha community land was
plunted with 2997 MPTs (16 species)
following participatary approach with
eatehment people

4. Incren=e n discharge of a near-extinet
apring by 215 1/d during summaer 1996 (as
compared to summer 1995), may be due to
higher rainfall in summer 1996 (Fig.3) and
vegetative and engincering measures
employved.

Raintall (mm}) Drgsharges [rh)
'5l3|I = 1200
Wl Raisiali 95
app| <~ Dischargs 35
[ B nai=lan 98 Jrone
—=- Deicharge 95
250
- 300
200 |
- afn
150 |
|00
£ - 200
I B ﬂé . m
d F W A *Lnn#\ o o

Fig. L Invremse i H[FTEI 4||:I|:|su|',:;|,l im ]G
3.1.5. Trrigation Systems Management,

Hydrology and Rural Water Supply
and Sanitation

This is an ongoing project of the Institute.
Please zee previcus Annuoal Reports lor
detnils.
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Results and Achivvemierits

I,

Ly

In four districts of Garhwal |except Debra
[hum total length of canais {2494.3 om,
Kuhl (3147 km) and 54 pump sets, 333
hydrams and 8030 hauj/tanks cover
HMMIET.S ha CCA, However, the actual
irrigated area s much less than the CCAL

Geubiydrological mvestigations on seven
springs of Dugar Gad and Sriket Gad
catchments put them into (i) colluvial
related (sessonall; and (i) jointifawlt
rélated (perennial) categories (Figs. 4 o &
Ly Bprings have enough potential Lo meot
drinking water demund of the catchmoent
prrapie,

Fehanda ennal can ivvigote all its 6.7 ha
COA provided capacity of the canal head s
raiged twice and maintenance of Lthe canal
i ensured. Detailed study of this canal
suggests that management plan for
aptimal  water use would reguire
considerations on scope of intensive
eultivation, distance from the village and
market potential.
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Al Collmvanl reluted speings wve enore aiTecteed by
rormlall
Matetn pud catchment (622.04 ha) located

in the Almora distriet of UP hills
(29'96° 2% 0 29"38°32"N latitude and
TH'EATE "o TO*39'387E longitude) was
selected for detailed investization and field
trials {Fig 1}, The three broad land use
categories vig,, lorest, barren, and arable
tand as well as the total area of the
clusters is given in Table 3. Out of the
total area of 622.04 ha, the barren land
s the major portions (48.13%) followed
by arable land (45.60%) and forest land
w240 0 Trrigation [acilities are negligible
i Lhe catechment. The irrigated area is
anly 592% and remaming 96.58% arable
land is unirrigated at present.

In Matels gad eatchment the drinking
water iz oblamed from springs and tap
supply, Percenlage of population served
has been given in Table 4. The highest
population (6T.93%) 15 served by tap
supply and remaining population (32.07%)
depend on springs,
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Tubde % Landuse Pattern of  Matcla
Catehmoent, 1991
aph it Asver 1 A 400
Fornsst Lasrud e o
Barrien Land 25 w1
Aribilie Ll e 1 15w
Prvigiited Lol o G
VRELTTRE T FIT O I et P STHE Bii.h6E
Soigtas, Ll Rooasd] O, Al

Table 4. Source of Drinking Water in
Matela Catchment, 1997
A Poplatisa served Fomilies serveid
N B Na i
e 16T g7 Do 2116
Tap =upply 22060 1.4 400 EH.Ed
Suurev Field ilservation, 1ET,

3.6, Badrivan Restoration Programme

This is un sngoing project. Please see
previous Annual Beporis for baekgroand and
objectives

Reseilia vl Achierentents

1. The eentral nursery of promasing high
altitude treesfshrubs  at Hanumanchatt
(12 kms. before Badrinath Dhami was
gtrenrihened and devéleped further during
the year., The nursery was enviched by
40,000 seedlings of various high allitude
trepe=hrabs (Befule abilis - £952, Prasas
cornufn - 4723, Pinos excelsa - 2561, Alnus
sp, - 2008, Popoelar ciliate - 4343, Juglons
regin - 660, Hippophoe solicifolia « 38960,
Safix elegans - 2628, Others - 4185) during
the year. Out of the total number of
seedlings of varioug high altitude Lrees!
shrubs raised at Hanumanchalti ap to
Novernbor 1998 (Le, 41 066, live thousand
and five hundred (55000 seedlings of
vartous high allitude trees/ shrubs were
used [or plantation at dilferent sites in
Hadrinath valley during the year whereos

six thousand and Gve hundred (6.500)
soedlings of various high altitude trees
shruls were distributed, Tree of cost, to
vitrions NOQs, army anits, village level
argnsntions villmgsens, farmers and raral
wonen for plantation purpese, Tweniy
nine Lhowsand snd sty six (29,0661
secdlings of fourleen promising high
altitude treesshrubs were available in the
nuraery before the winter closure of the
gite 1.0, November 1986), The nursery of
promising high altitude trees/shrubs, with
twa polyhouses and one water harvesting
tank, became fully functional st
Hanemanchatti during the yvear.

Inspired by the activities initiated under
Badrivan Heztoration Programme at
Badrinath Dham, the Sikh Regiment,
Rudraprayag (Chamoli Garhwall, initiated
the estahlishment of Khalsavan: A part of
Badrivan in the premises of Sikh
Regiment at Mana Camp in Badrinath
Diens under the guidance of INHIT Core of
the Institute, To starg with, in the second
week of August 1996 Lthree thousand
{40000 seedlings for the =aid purpese [rom
Honumanchatti nursery were pravided to
the Jawans of Sikly Regiment. Inspired by
the philosophy of Badrivan Restoration
Programme the Granthi of the said
regiment on  November 17, 1996
disiributed over 100 seedlings ol Juglons
regin (Akhort) to the army jawans in the
premises of Guriadwara at Mana Camp for
plantation. The eilicials of Paramarthlok
at Badrinath Dham initiated earlier the
establishment of Parmarthlokvan: A part
of Badrivan whereas the officials of
Garhwal Scouts initiated earlier the
establishment of Manavan: A part of
Badrivan in the premises of Garhwal
Scouts at Badrinath Dham.

O the reguest of the local inhabitants of
Badrinath Dham Plant Distribation
Coeremony (1. Bhajputlar) was organised at
Badvinath Dham oo 16th September 1996,
Crver 550 well established seedlings of
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Bhojpottay (Hefale @iilis, a sacred Righ
altitude transferved Trom
Flunumanchatti nuesery tis the Badrnath
Dam distributed

mhabitants, prigsts and
Badrinath Bham. Scientfic and technical
inpits wiere also provicded o the concerned

1roE) Wwas

i among the

PP,

Third Ritual Destribution of Treeé Seed)nigs
and Plantation Ceremony under Badrivan
Hestoration Programme was organised ad
Havumanehatid 1172 kms, before Badrmesth
iz ane 149th .l"_-ll'|_)1,.1_'rl'||.l1,"|' 996 This
CETLMnDNY Wias L?!'H-S’:I'Ii-‘i."{l. sl LEr reavIngs m
nvitabion  from  Lthe il
Hamomzovehatt and afMicials of Khiron
Auth Yan Panchawst, Chomoli Garlywnd
U.F The geremaony was inougurated by
Brigadicr Ralvie Smgh (VrC., V&N,
Commander 91 Mountam Brigade Cooup,
doshimth wnd presided over by D Edwin
Bernlbowm, Senier Fellow, The Mouniain
Institute, Frankling, Waest Virgimu, UBA,
Establizshment of Hanumanvan on a
satred mountan al Hanuemanchialtn was
mitited during the seension. Almost 600
ourticipants from all walks of life attended
the cerpmony. Profll AN Purvehit. Swami
WManglivond. Sy Tridwmei
Svimuannareyan Remanuoh Jeear Swami,
=7 B TS MNaga Baba Hanumanmm
Pl Hath Walker, CGol, 2 Machevius and
Cul, MLE Wallia were among the main

Prad

htli!’l[.ﬁ -_||'

gors ol

digmitaries. Shri Ansuyva Prasud Bhatt,
the Chiel Priest Hanummichatti; delivered
a talk on religlous importance of
Hamumamchutti heine ot this acension and
blessed the tree seedlings in the premizes
uf Hanuman Temple. Subsequently. Sri
Sri 1008 Naga Baba Hanumangivi (Uche
[ath Wale) distmbuted tree seedlings in
temple premises as ‘Brikshyn Prasada’ to
the participants meluding pilgrims from
Andhrea Pradesh, Madhya Pradesh and
il local priests om Badrinath Dham;
saitits. army poersonnel from different
wnits; NGls; officials of Hirh Altitude
Plant Physiclesy Research
Srinusar; Badrish Panda Panehavat,
Ihidrinath, Panch Paspa Kalvan Sansthan.,
Urgam, Jai Bharat Sewas Samitl, Srinagar
and Muohila Mangnl Dal, Panda Kashwar:
villngers from Bomani, Mana, Nangani,
Radang, Indradhara. Patya, Auth,
Benakul, Lambagarh, Pandukeshwar,
Hanumanchatti and Urgam villages;
schanl  children lgeal peaple,
Willingness Lo contribubte (donations) for

!

{ontre,

and

Lhe vare and maomtenance of the olants

vaiaus peoples.

Thoretere, o Donation Box wos kept in the
twmple premises in belween & aom, to LR
An pmounl of 484954 was obtained in
L Donation Box and wis handed over to
Ll Head of Khiven-Auth Van Panchayat
for the earve and mamtenance af
Fully inspired by the philosopl
Badriven Restoration Propromsme ard ite
ackivities, the officials of Khiron-Aduth YVan
Panchaval, Honumanehatsi
Garhwali provided 6.5 ha sacred land, free
al eisl. to the Institute for 5-10 vears for
the development of Hanuminvan at
Hanumanchatti.

wis expressed by

PR TH,

A hamoli

All the projeet sites al Badrinath Dham
worp maintained carefully and site
develnpment work was carried out there,
Purng the vear, five thousand and fve
hundred 5,500 well established and
Fardoned zecdlings of varoos hgh altitode
troeesishrubs were planted ot different
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progeet sites in Bodrinath valley befare the
winter closure of the valley (e Movembior
iy, Dt of these seedling:, four thousand
amil eight hundred (48000 seedlings were
vhserved well survived m Badrinath valley
lie, BT% survival} before che closure of the
viliey | Le. November 96,

survival potential of the Alnus saplings.
which were planted in Badrinath valley
during 199596, was alsa monitored in
Apreil 1996 and 50% saplings wors
vheerved well survived, Tlowever, it was
ghgerved 65% 0 the saplmes of those
species that were planted earlier Ly
Lrarhwal Scouts at Mana Camp in
Ladrinath Dham and protected by tin
made triangular deviees,  For the
proteciion of sarvived zeedlings from high
imtensity of s=now lall ete. during the
closing period of Badrinath valley ¢i.e. from
the middle of November to the middle of
April/Mayv) protection measures in and
around the seedlings of Lrees were applied
in the [as1 week of November F998 [or
betier survival of the seedlings:

L behalf of the Mountain Institute, USA
Dr Edwin Bernbaum visited Badreinath in
Seplomber 19496 for finding out the success
of Badrivan Resworation Programme and
for: assessing its lulure needs and
passibilitics. Bosed on the asses=ment of
the propramme the Mountain Institute of
Amevies wished to work with the Institule
in 4 collabovative elforl for developing
guidelines for veplicating the approach
tiliated at Bodrinath Dham at other sites
in the Himalaya as well as in the workd.
Meanwhile, The Mountain Institute of
Amerien is intending to distribete the
assessment report via Moontain Forom, o
global network of people interested in
muountiin izsues, for replication of the
plilogsaphy of Badrivan Restoration
Programmes ot dilTorent sacved sites of the
wirld,

The basic philosophy of Badrivan

Hestoration Programme, which was
proposed earlier and subsequently tested
at Badrinath Dham and Hanumanchatti,
was highly appreciated in a braimstorming
mecting that was organised by UNESCO
in Paris on "Sacred Sites: Cultural
Integrity and Biological Diversity” from
December 2 wo 3, 1996,

3.2, SUSTAINABLE DEVELOPMENT
OF RURAL ECOSYSTEM

#.2.1. Sustainable Resource Manage-
ment  Strategies  for Rural
Development in the Himalaya

tal  Natural Resource Management for
Sustainable Development

This is an ongoing praject of the Institute,
Pledse see previous Annual Reports for
totails.

ftestlts and Achierements
For Himachal case studw:

1. Heavy litter deposits on the conifer forest
Moor of Tickhinal watershed area did not
allow ground regeneration. Flowever, broad
leaved and mixed forest conditions
regeneration ol tree species was found,
Amount of litter on Tovest. floor was least
during Cotober, Fresh litter deposits starts
o the old ene in the month of November
BUVREY YEnT

2. Burvey conducted in 23 villages of Tichinal
walershed showed that the highest and
the lowest energy outputinput ratio for
agricultural svstems was 4.29 im
Chorgram and 1,11 in Bakhali. Such
trends were obtained in about -31%
villages lying in the elevation range of
=1800m. When the monetary efficiency
eropping system was considered, the
highest values were obtained for mustard
15351 and mash (4.53) in Koshuie village
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and [owest for paddy (1,125 in Chowkidhar
and for barley (1.13} in Bakhali.

2% villages veeurred between 1800
2200m elevation. Cropz like finger millet
[4.86) in Chesta, amaranthz (2.47) in
Nadgram, barley (2.44) in Janahal have
refutively high energy output/input ratio,
The monetary afficiency for bean (2,67
nnd mash (2.04) waz high in Trehnzseri
and Chesta villages, Barley (1.02) in
Trehnseri, paddy (1.04) in Chesta and
amaranths (1.11) in Kote had a marginal
level of monetary efficiency (just nearly 1
outputfinput ratio) which indicated no
profit and no loss,

. Only about 1T% villages oeccured in

=2200m elevation micre phyzio agro
climatic zone. None of the villages had
high cnergy output/input agricultiral
systems, Crops like mash in Relgi (2.96;
the highest settlement) and Shangli (2.157;
barley {1.83), maize (1.31) and buckwheat
i1.00) in Lote village had monetary
elficiency =100, Cash oriented crops like
potate, pea and chilies were found to be
eseonomically inefficient in all villages
excepl Bakhali, a low Ilying village. In
general, the least energy efficiency was as
low a= 0.004 for tomate in Shangli
(=2200m) and 0,10 for potato in Shaked
(<1800m) threughout the watershed.
Accordingly, monetary efliciency was also
found as low as 0.4, 0.7 and 0.7 for onion
in Trehnseri, Bhandigram and Kanwa
and 0.6 for temabo in Nadgram village
(1800 2200m), The values for major food
crop [maizet was obtained as low as 0.12
for Kharka (18500 2200m} and .16 in
Devgram (=2200m).

For ULR Himalava éase study:

Hesouree stalus mapping based on
secondary information has been partinily
completed,

Land use changes at macrolevel was
deleniated wird micralevel differentintion

for level II ¢lassification has started.

. Compilation of sotic-economic data has

been compleled. A preliminary field study
was conducted to verify the data base
accuracy.

Impact of development programme on
resouree availability and management was
assessed in selected villages.

ih) Agroforestry and Hestoration Models

for U, HI. and Sikkim

Resulls and Achivoements

B

e

In Garhwal ease study among the varicus
species studied, maximum litter fall (2503
kethalyrl was recorded for Ficus glomerata
and minimum (853 kgthalvr) for Fieas
raxburghil in agroforestry model. In
restotation model Hiter fall was recorded
significantly higher (4325 kgthalyr) for
Alnus nepalensis than Albizia lebbek (396
kg/hafyr). Litter decomposition pattern
showed higher rate for nitragen Axing
species Lhan non-nitrogen fixing species.

A mujority of the traditional crops
exhibited higher productivity on the plots
where 5% canopy remeoval was done, The
light penetration o ground similar to the
natural systems existing in the region is
expected through this treatment.

. Boehmeria rogufosa followed by Celtis

australis, Scpiem zebiferum, A, lebbek,
Crretein appositfolic have exhibited more
copicing ability than other species
examined in the stady

In the V year after plantation the biomass
on the agroforestry model was observed
gignificantly higher (23 t/ha) than
restoration model (10 t/hal due to better
management possibilities,

The physico-chemical characteristics of the
soils in agroforestry and restoration models
showed improvement (Table 5).
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Table 5. Changes in some physico-chemieal properties of soil after rehabilitation

il ardirercferishiss

Agrnfirestoy

Mol

fesbiatlon Mawlel

A rhe teaa o
Flantation

In ie Sth wear
af Planfation

A e frme
of Plastation

In the Gth wior
il Plontarign

phH (%) .58 « .22 621 4+ 0.18 621 + .18 6.20 + 0.23
Woisture 10,25 + 326 1572 + 7.72 RO+ 272 787 + 2.7T0
WHE (%) 26,04 « 415 BT 4 3AG 16.82 + 2.5 27.20 + 3.09

O 1% 0095 + .40 LST + 0,30 0,71 + 221 1.17 + (L53

b RS 0.atk + 4001 s + .0l 002 + 001 008 + o2
WHU = Walor heldimg copiecily

6. In Himachal case study, (Tichinal ngru-climatic conditions (below 800m),

watershed) a total of 52 planl species wers
found Lo be used as fodder, Only 2 plant
spedics were fhund available for grazing by
animals throughoot the year OF the 23
major fodder species, 68% were trees, ZH%
bushes and 4% wines.

Under temperate climatic condition  of
agroforestry systems, Querens dilatata
(moru), Quercws inecana (haj), Salix sp.,
and Morus serrata (Keayr were important
fodder species.

Lopping impact on Grewia appositifilia
iheoly was studied in terms of fodder
production. 1L was found that nfter lopping
o Oevenr old branches, leal area per lead
was increased 1.45 times but pumber of
leaf per branch and totsl leal arga per
branch was decreased 0.41 and 0,59 Gmes,
respectively as compared to l-year old
bramehes. Total leaf weight per branch of
(- year old branches was decreased
0.34=0.027 times as compared to l-year
old branches. Per branch weight, branch
digmeter and number of sub-branches
were also reduced 0.5020,16, 0.84=0.09
and 0.72+0.04 times, respectively on (-
year old branches as compared to l-year
uld branches, Drupes were profusely found
an the T-year old branches only with
avergge number of 63,215,458 per branch.

Preliminary
agrafnrestry

gurvey of indigenous
systems o Himachal
Himzliyses showed that unidey sub-Lropicnl

Li

i

Acacio coatechy (kattha), a major tree ¢rop
was grown as cash crop. Under sub-
temperate agro climatic conditions (800m
Lo 1800m), frewie appositifolia was the
most important Lree species and was
maintained for fodder, fuelwood and
domestic fiber. Under temperats agro-
climalie conditions ( 1600m to 3200m), two
speciez of Oak (Quereus dilatata and &.
incanal were found along the edge of
terraces basically for winter fodder. Under
alpine conditions [above 3200m), tree
species like Salix sp. and Populus sp. are
cultivated with loeal technigues under
extremely harsh climatic conditions (upto
400 Lemperature during winters), Rate of
survival, establishment and growth under
Elhig situation was very slow.

In Bikkim cuse study of agroforestry medel
development work is continued at two
different sites, viz. at Chhamgaun for
temperate region since 1994 and at
Debrong {or subtropical region since 1995,
The cost at temperate site has reduced to
<10% and the returns increased from Hs
1025 to 18,300 per annum between 1994 -
96, The benefit is mainly due to growing
cazh erops (50%) Le. ginger, peas, pulses
and turmeric: [oodgrains (12%); fodder
(8% and remaining by growing other
items,

Trianls have been made on the high
yielding varielies of turmerie, ginger and
pens ut agroforesiry model sites. Four
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12,
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varielies of turmearic (RCT 1, PTS 10-
Koma, PT 10, TS 24} woere tested. The
imputzoutput ratie varied from 19 to 1014
ifresh weight basis), Ginger was sown by
two methods, by sowing full vhizome
Mraditiomal | and by cutting rhizome into
stnall picess. The vield of mother-rhizome
was more 1t Lraditional method, wheroas
yield ol secondary-rhizome was higher in
cut mothod. Peas alse showed an
mputoutput ratio of 1:14

Eight species of planting material have
been used ar agroforestry  model
development sive at Debrong during
monseon in 1996, Alter 7 months of
phantation the seedling survival was 100%
[or farge cavdameom (Ao sahdotiem )
and banona (Mose sp.), 968% lor nebara
WFieas roxbirghic), 95% Tor rose odl plant
| Rosa domescena), 83% lor amliso
I Thysanalocns maxima), 0% For pipli
CSyrringtonta populnee) and GO% for kajal
{Bisefunfia spo). The seedling survival was
mimimum (205 for labsi (Spondics
axiflorig),

Eleven most preferred fudder troes species
were gelecled for estimation of fodder
production and nutrient analyvsiz. The
lodder production varied [rom speciez to
species, and an average tree produces 10-
15 kg for Debregeasia velitina, 15-20 kg
for Muorus laerigate, 30-50 kg for Grewin
vppositifofia, 60-T0 kg Tor Fieus hooker
and £ roxburglhii, TO-80 kg for Litsoea
pulveniio, te az high as 160-200 kgiree
for Fivws benpaming and 200-300 kgftree
fur I7 bengelensis, Nulrionts were more in
new leaves than the ald ones. The crude
protein for various fodder specics vary
froen  10-200%,

Seeds of some impertant species are heing
raised al Panpthang nursery for research
waork and subsequently for distribution to
the loeals. Farmers showed preference for
11 timber and fuel wood species, 5 fodder
species and 6 wild edible species, Nearly

L0000 seedlings were raised in 1995-04,
14,500 zeediings in 1994-95, 20,250 in
1995-9G and 30,000 in the vear 1996-97.
Seedlings were distributed to the farmers
al the watershed and other areas ms part
al nproforestry extension module,

ich Hesource use pattern of trans-

humant pastoralists

Rezulls wnd Achivoements

For Avunachal case study:

1

54

The Monpa tribe is settled in 163 villages,
put of which @ villages are pure nomadic
in nature and survive through barter
exchorge and sale of milk and milk
praclucts  with  the fellow Modpa
apriculternlists.

The mowevary paing are fairly high
Lhrough sale of milk prodocts, and a
number of medicinal heebs and few minoe
lorest products.

Manpa society has strong influence of
Buddhism and manuastry in their social
and cultural life. and arve very cohesive due
Lo monastry and polyandrous nature of
their society.

These people have a rich knewledge of
wild herbs. and have a developed system
of ethno-veterinary knowledge.

For Garhiwal case study:

I

In peneral, enerpy input in the form of
arganic manure and labour was higher in
mixed eropping as  compared  to
thonoeullure.

Monetary outputfinpul patlern for various
crops caltivicted in monoculture shows that
the highest monetary output was obtained
for amaranth followed by potato and oat.

Per wvear kid production from a flock of 200
sheep and goats was higher in the Jadhs
and minimum in the Merchas,

The net profit from 200 sheep was about
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He. 16253 (Hs, BL1.30 per

wherens

sheep/yvenr)
{romy 200 poats was about [i=

= SOSES (Hs. 10530 per goab/years,
J.242 Designing Developing and Testing

Sustainable Natural Resource
Muanagement Models through
People's Participation in Critical
Villuges in Nanda Devi Biosphere
tor Achieving the Objective of
Conservation of Hiological
Resources in the Himalaya.

This 15 #n ongoisg progect. of the Institute.
Plegse see previous Annual Reports lor
detnils,

Resulls and Achievenwents

CThie Van panchayat and its functionimg has
Been studied o the buller wone villages of
Nantla Devi Biosphere Bezerve in order o
uniderstand itd pole and ellectiveness on Lhe
management of the natural rescurces,

i 2 An sltitude was conducted n the
villuges located in the buffer zone and
outaide buffer zone reveals that more than
TE% amd 456% population of buffer zone and
gutgide buffer zone villages are having
negative altitude townrds estabilishment of
Biosphere Heserve (Fig, 63

SUTVEY

Table &.

| Elreniive Busgative haakeat
| .
|
|
z | 1
o 11
0 [ ]
| = |
o g
|
s
Lo
i. |
¥ |

Buffer zone wiloges Quteide o1 budder zons

Annunl income |!r_'|.-' the buller zone

Fig. & Attitode towards estnllshment of Teserve

4. Bissphere Heserve and people condlicts were
studicd in-depth, Han on expedition/
mountaineering on Manda Devi and other
relubed peaks after eztablishment of
Nationn] Parlk and Biosphere Reserve has
boen identified as  one of the major
conflict which hampered the local econamy
sigmificantly (Talle B

4, 'T'wo land rehabilitation sites in the buifer
zong villages were planted with 5000
seedlings of 10-11 MPTs with the
participation of villagers.

villages of NDER through expedition to the

Namda Devi and other penks before establishment of National Park and Biosphere

Reserve.
Average of 10 years
Botween (J982 - 71) Hetween (1872 - 813
Total days spent | per persondye) 215 286

= towards Lour guidince & porters

w:l,l_ﬂ"ﬁ. l,'\lil.'l'ﬁi,"ll h'\' IIUI'H il I{.‘ill:l'l'l

Wages carned by tour «Refyre

Total money earned by the 122607 H

will: Eers I.':.:i.".'\p"l"r

Monetary esrning (Bsfyr by a 5662
prrsen as porters or guide

B2HATH 8 Ha. 2260/ day

FO4H0 G0 Bs, 40 dday )

217300 rE Rs. 45day)
GTERO0 (8 Re. #iday)

K HER N

11450
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.24, Rehabilitation of Degraded Land
in Mountain Eeosystems: Indinn
Central Himalaya

This is an ongoing project. Please see 3,

previous Annual Reports for backgroand and
ohiectives

feslts ol Acfueremenits

1 The rate of survival of planted spocies g

recorded duving Mareh, 97 i2 more than 90
per cent. Severe frost in winters cased
dumage to many plant species, Baahinin
retisa being the most severely affected one.
The per cent change in mean height and
girth was maximum for Guercys glowes and
Clrewin oppositifolie respectively (Table 75,

2. The total live abeve ground biomass of
ground vegetation hos increased buet there
is @ decrease in relative propertion of
hivmazs of € specics. The per cenl biomass

ol mitrogen fixing species has shown a slight
deerease from 27.76 per ¢ent in 1995 to
2614 per cent in 1996 (Septembers,

The tatal count of fungi, bacteria and
detinomyeetes from rhizosphere and non
rhizesphere soils has shown an increase,
probably owing to an improvement in soil
fertitity status {Tahle 8),

Quantitative and qualitative information an
the role of individual species or genera
tgraszes, herbe & micro organismsi to the
primary productivity and resilience patterns
of stressed degraded lands proves to be of
relevance. The résearch studies throw light
on bio-diversity, ecological dominance and
physiological responszes of plant
eommunities to environment and climatic
perturbations and also on the effect of
stabilizing factors on the population and
stibility of disturbed ecosyztems.

Talble 7t HeightlemyGivthimm Yehanget) of species planted at project site

St Muighe Heigf Mgl fidrth (Fivth Certh
L] TErn g TERAG Tirp change
. fhcano 26 11280 H). 85 1T 2005 53:.24
Q. glenca Hik 2 18160 125,40 104 al.29 G326
G opposilifelia L b e H4.51 19,52 6.8 HE fE
Ficus mocrophylla G 14 AL RN 1598 21w 10,85
Fieus nenvealis ELE ] .00 G774 21T ARG 2 8
Drabregeasio fonglfolic [H 1.0 dl.as 2026 H1.08 A7.84
Cgrednin dedbergiodes HH B (BRI [2.36 18;72 234G 24.73
Bawheinia refusa [E 4R A5G0 71.84 2467 29,2 15,44
Albizio tebibel [T B S 14175 EhGh 1401 41.42 12.67
rafbergie sisson 20750 H1Zaa 50,64 28,63 #9434 T4
Alnus nepoleonsis 20 41 w410 1768 G 25 A1 4726

Table #: Changes in aversge number of micro-srganismsgm dey soil (xI0) during 1995.1906

P 5 TG [HHE EH
Lihiznsgrhone Manrhien It hisamphire Momsrhies
R TUELS 230 122 2144 (E]
Barctioria 17 R & 200} 151
Aetmomyeotos [H:] b T il

For fung (= sTuo0: Fur leicteria dind aplimomyceles D= s 1U00L
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4.8, CONSERVATION OF BIOLOGICAL

3.3.1.

This is an ongoeing projoect.

DIVERSITY

Studies on Biodiversity
Fragmentation and Conservation
of Ecologically Sensitive Habitat of
Himalaya

Plepse see

previaus Annual Beports for background and
abjectives

Resulty endd Avhienoments

West Himplaya — Askot Wildlife Sanctuary

i

Preforence and density diziribotion of
fpdder and fuel resources within identified
[orest commumitbies (Lo, riverine, chir-ping,
bavj-ual, rianj-uak. kharsu cak, lir and
breh b was analtysed (Table 9,

Of the wotal 70 fodder species. 33 147,145 )
wiere not recorded in any of the ddentified
forest communitics. Notable nmoeng such
taxi ware Howhinie veriegate, Fieus
senpieardatn, Hrosselopscs acadentn,
Brideliomantana, B, retuasa, Saurawon
rerperclensis and Sterenlin pellens, This
suggesats a rich agroforestry tradition
within the sanctuary.

Amang  preferred fodder Owugeinic
aperriirrsis, Phoehe lerceolate and Querons
faneginpse are confined in specific
(.'l:.l]'l'l'l'l.'!Lt'l'!IILiI:"."\-.

Mesl of the preferred Laxa, in their
respeclive communities, exhibited low
densities in different size classes
suggesting poeor availability and high
prossure | Talde 9

Some other Laxa eg. Casearie glomernta,
Eegel oo spieata in riverine and chir-
pine, Placniy Geeedie inomverine, chir-pine
wvel banj-oal, Quercns foribunda and G
faniegi esa in rianj-oak, Guerens
fercotrrehopfiors in bang-oal and miang-oak,

Measa tadicn in riverine and chir-pine,
Woesedfiseelta frnlicosa m riverine, chir-pine
ang banj-oak commonities showed high
tdensity of individuals in different size
clusses, This indicates richness of Lthese
Laxa in respective communities,

Among fuel species, Borhinie pafli and B.
parregata ave not recorded in forest areas,
Maost of the species are harvested from
sub-Lropical and temperate communities
{riverine, chir-pine, banj-oak, rianj sak),

fhoducdendron arburenm in oak commun-
ittes, Plnus roxboeghil in chir-pine,
Chierens Innugindsa in riang-oak, Quercus
feprotrichepliare in banj oak, Lyonia
peelifelic in banj-eak and rianj-vak,
Caseario glorwrale in riverine and chir-
e and Macoronge pusialafo in riverine
comniunitios are relatively abundant,

However, low density of Cornus oblongea
and Myreen escofenta in banj-oak and
rianj-onk. Porsea duthiel in reverine, banj-
oak and rianj-oak communities reflects the
peor availability of these species,

Of the 44 agroforestry or marginal =pecies,
22 were represented in the forest
communities. Among agroforestry specics
most are harvested as fodder (37}

Among agroforestry/marginal species
Woodfordia fruticosa (RUI 5284.03),
Quercns léncotrichophora (T27.23), Phovbe
fanceolata (225,571, Mallotus philippensiz
(384,71, Ougeinia oofeinensis (122.20) and
Greerews lanuginosa (83291 in fuel category
and Phoebe {oneemlata (637,291, Ougeinia
CHELITEELE (467.86), Costornopsis
tribuloides (460.68), Callicarpa arborea
(401.50), Ficns roxburghii (350.40),
Bauleinin varfegaln (2268 200 and Mafllofus
philippensis (158.67) in fodder categery
indicates high anthropogenic pressures n
the natural habitats,
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Table 8. FodderFuel resource preference and distributlion in forest communities
Thxe Prof Finnrel ot s ivs
irame i ] e o
Fodder resoures PR SO R f ! E, CR i E 3 £
mnednt 1 ] | 3 - = = - . : = = 5
QG L A -] - - = L : . = z - . X v £
€8 b finlacifes I 4] 14 . £ = W 5 S0 . - x = -
S dn vt il - - - - ' s 2 g - E a 2 £ %
Buekenerin rieguli i L] - 5] 4 - - = - - . & = . -
Mablus plalippenss i 4 45 40 oo IE - R x = ¢ z H ¥ , » 2
Soefmeri pladyyiia T - - 70 - - . i . = 5 s
Firos seniivird oo L - - - - . . : - - - . . . = =
Sridelia resiesa i - - = - . - L P = & B a % . .
G fepoatrieopiiarm 10 iE = B - 2F¢ I 2B e 5 @0 - 23 48 . B
Mitlertle auricaliote 11 - - - a0 . . - - = - & = H = =
Charesrvies Serangydvavans 12 E - - E . . " = E: 3 E - wE: e M -
Fuel resource
Wanel farelias. frticrs 1 . . B - £ = = 1210 L . - a7 = = = =
Piees Fielianeivil 2 B B AH4  RO4 - e . . s . a = =
Meacorangn prsiniein 4 I T » AR = 4 - - 5 an W . a = - -
{1 fescorric ooy ] 8} B 3 212 - A LT [/ 5] o - 48
Kiigodfvierafion speeiin i AT BF T1 . I . SR : & i . = 5 "
Malliut s it nsis & am o 3F 40 oo jE oas - = = F : i 2 & E
Lamvnele gomeriin T 47 60 Ll i oA ad - - - - - . . . -
Fhipchie fontenabala i1 a ¥ N - a a = a = & i . &
Eurya avaminoly i L . . = - 50 4% 70 . 8 - = -
fvoastin paisiplifioff ot 1 . - . . o { R L] - 226 188 - ok 184 152 |33

A= Riverine: B = Chir-Pine (Pines roxburghiil; C = BaniOok (Querens leecatrichaphorar 1F = Hiang-Oak iGuerces lanuginosa)
Camraunity Fhran Oal 00, semegurpifoling, Fir {Abies pivdvow), Birch (Betuli utilias sonsmuniibiss e nel represented by prefemred
Lo 1= Treestha, 2w Seedbingu'ha, 3 = Soplinga'ha, 4 = Sheuba'ha

Morth West Himalava — KWLE

E

Study along Pulga-Bhandag-Shayimar
transect zone (under extension of KWLS),
revealed a total of 69 woody taxa (35 trees
and 34 shrubs). Of these 65.2%, 13%,
T.3%, 43 5% and 46 38% taxa have habitat
preference respectively in forest, ravines,
rivering, shrubberies and semi-modified
habitats.

Inventories on bioresources, use patiern
and traditional knowledge on their
management is m progress, Use preference
analysiz (house-holds basis) revealed thal
Benthomidic copitete (17.9% preference
and 23.3% uvsze in upper, and Ti%
preference and 67% use in lower zonel,
Hubus ellipiicus (49% preference and 67%

use in upper, and 73% preference and 69%
use in lower zomel, Prunus cornuta (91%
preference and 95% use in upper zane),
Viburnum eylindricum (68% preference
and 84% use in upper zone) and
Aspleninm polypodeides (34% preference
and 58% use in upper zonel are top
ranking preferred taxa in KWLS.

Pinus wallichiana (93.8%) and Indigofera
app. (90%), Cedrus deodara (62.5% ) are
commonly used Muel-wood taxa in KWLS.
Along vertical range Cornus macrophyiio
(78%,) is frequently used fuel in lower zone,
after the former two taxa. Maorus zerrato
B2.5% ) and Umus wellichiana (68.8%)
are commaonly used fodder taxa in KWILS.
Aeross the vertical gradient, Aesculus
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prefoenr P8R ), Elierrenek 1 wendlo TBT
Laufieee spp. (G791 lor upper zone,
(r. fencotrichophora (86% ), 15

Arrerrrer vESES 0 amd Cedtes st

in lower mone, are [regquently used

tignal tree tnon-cropl diversity an

culture febds of more than 12 villoges

TEWLS and its adjocent aroas) wos
1k

analysed, OF the 24 prominent taxa, 12

were revorded Pfrom 4 inner villa

KW Ly of

=

are commaon in both
apper and lower zone.

w hich 6

pierrnda (BT, Aesenlus indivn

1, G

ind

Muorus

G2A% flaribunde (46.55%) for upper
Ficws polmala (510, 6.

e eredpomfoora V23U 70 ) and Pyvens pashia

rone;

T 0 Bair |ower

{ taaxa,

20180 WEePe Minst |IL'|§ILL'r'||:I'-'

Hl'{l'll'll i "jll.

| habitais in upper and lower
15k

wioidly thxas: Lhe analyvsis 5 meoprogress.

wone village weas hove been gquanbiled (o

Crap damage by wildlife has beon
anitlyzed (see : Annual Heport, 198540

wildlife
there was an estimaled

Analysis on crap damapre |.l:l.
peve | that

iy loss of 462 Reth [or wheat, 534
Bg'h for barkey, 472 Kae'h for maize, and
Freoch: hean
HITYDISL |.'|-:||':- Fititlars wore :'l.r-!|I1|Il.'_'-.' "'["r'_'."'- b
Langur (34% 1 and
e MR L causing maximam ergp

215 Keg'h Tor

Black Beer [29% ),

Hisre

field damage,

In contimuntion

medicinal planls {zee
U0, poeviow anail
Fovest Divis

Arnual Heport, 18
is of export from Parvati
v [ Parvati valley, as major
part) was made, 43 methwemal plants wse
cormoereinlly |':\':|:|Ill.'l.|. ]

thess Jurinea

vabiepeir, Petendilia wepadenses and

Vielerterna gafemecernss 8017 L eachy, Acobus
Aren e and Prerorlniza

i Iln'lu".'.'l'l'\_ In

b T L

caclhl wore
fregquently exported taxa during 18-85
nd Ta-9h, However, o,
a0k Ol I siepad
{ 1683 el

L ir i dIMGnEEl st

dliedverent i

T o e b |.;J'.| i, Salivn

poand e

nieare o T

es of

of local survey ol

b

oateede (1G1T QUL were harvested toxa

maxinmum during this period.

Hioresource
Himalaya

Inventory of the

This iz an vngoing project.  Pleaze see

previous Annual Reports for background and
ohijectives.

i
Hesnlls and Achieocments

1

A speeies | DA B

Papaveraceae and Fumariaceae

Inventory of families Papaveraceae and
Fumariacess was propared and smalysed for
diversity of endemics in Indian Himalava

(g 71

Familv Papi
diversity in Trans

weeracaie (38 spp) revealed
North West and Centreal
T.008°% enchl, rl':-!l'_".'r"..,':lﬁ]
44.21% ) and EKast
BE% ). Fumariaceae
| Himalaya (44

Himalaya 121 spp
by Weat (13 spp;

Fhmudoyva 112 spp - 31
showed Flelipess in Cent

L

=jis

iy fwmily Papaveraceae
and 65 species (85539 in Fumariaceae are
nittive 1o Himalaya, Non native taxa are

mare in the Papuveraceae (12 spp) than

FPurmriceie (5 sppe

e endeme plonl Mrami woesierr
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Table 1 Extent ol endemism in Indian Himalayan genera and neighbouring sreas

HEU T

dolemn Ll

S femtring arues

Vol Eoad NE SR Mgl fthisan Fredersiing {FFTS Hirap LIssnR
Pt A i & i A Fi] A ] A i A i)
Pupuiver:iean
Anpesinng 2 - . 1 = I - & 1 i - - -
ERTT T | (AR AL - - = -
TR T | Li bl | | . =
Tl viteire 4 - - : . | A 7] 1] | 25 t -
Mivirangiagg alx il . 14 AT (K] 454m o 1 LMk 1
Hagmivir ({E] 11 - 3 1 1 3 i 435 1K IRE3 82 pIER
FPurmsriese
i L 1TV TRARAT, G ELTT RS S S i | i [ ] &l dada 20 4211 @ JLis
DHvenien L B ER & D T TR B L i - - - - - 1 . L 1kl
Flarngie i - - 2 x 4 2 - ] E ® a it -

Abilreveitione el

4,

Along vertieal gradient, alpine zone {3001.
4500 | iz species rich and exhibit diversity
of endemics « Papaveraceae 7 endemics, 13
near endemics and FPumariaceae 12
endemics, 34 noar endemics ).

Bpecies richness and endemic diversity in
Indisin Himalaya waz compared with
netghbooring areas (Table 104 For some
genetra percent endemism s high in
neighbouring countries weg Corvdolis -
Irane 45.45%, Rurape 42.81%, LS8R
31, 15%; Popaiér - bran 18.73% | Boropo
a3 and LTESR 26:095% 0,

Baoth Lthe Tamibies revealed richness of
crademics i Trans' North West Himalaya

{Ta% ¢ Papaveraceas; H09% : Fumariaceael,
Henee the province merit immaodiace
wltention [or conservalion.

Amuong sensitive toxn Catheartio and
DHerenosiyama are monotypie endemie in
the Himalaya. Cetheartio villose Hi D&
Th. is narrow range endemic @ East
Himalava: Arunachal Pradeshi and
Divranostigma loctucoides HET & Th. i
narrow tange near endemic extends from
West Himalaya Lo Bhutun, The narrow
gonetiv base and rvestricted geopraphic
range of Lhese taxs meril immediste
attention {or conservation.

b,

E = Biadoermie: NE = Now Endemier A w Total toxs; Bo= Endemic %,

Inventory of Medicinal Plants ( Himachal
Pradesh)

Invenlory and analysis of 360 medicinal
plant species (246 geners, 111 families),
imeluding 65 trees, 77 shrubs, 197 herbs,
19 elimbers, one mushroom and one fern
wis made. Inventory ineludes information
un habit, use parts, and potential altitude
and availability in nature,

T1L.7% spocies are perennial and 25.3%
annual, Ameng fomilics, Leguminosas (27
specivsl, Asteracene (26 species) and
Solanasceae (T spoecies)y are rvich in
miedicinal plants,

Considering the richness of medieinal
plomis, district Kullu represents maximum
155.8% ) and Chamba the minimum (6,995},

The maximum species (145) are harvested
for rootrhizome parts and minimum (8; for
the wond, 122 species are exclusively used
in ethnomedicine and 65 are in trade,

45 major trade taxa were exported during
199394, and 22 in 1994-95 from different
forest circles of the state. As per their
pxport tquantity), the species of Centelio
atxtedion 1 BOA0 und 921 Qil, respectively for
199394 and 1994-95) was at the top and
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Soauxsnree costex 1221 and 321 QL
vespectively {or 19584 and 19894-851 aL
the bottem of the 12 lopmost commercial
taxi, Far their nsgessed market value, M.
exeafente ond o, dedomicea were amongst
. Commercinl tuxs hove been reviewced
for Lhair status aned the sirategies were
given for their possille conservation,

214, Establishment and maintenance of
a functional arboreta in the
Himalava

Thiz i= an ongaing project. Please zce
previons Annual Reports for background and
phjotlives.

flesalts wrd gofuenermaenls

L Inlrastroctural  fagilities  sueh a8
development of nursery, pathways and
extenzion of arboretum area for the
pluntation of seediings of Himalayan species
wig earried out.  Constroction of a 10000
fit eapacily water tank for spring and rain
witer harvesting was comjeted during the
year.

2. Progagules of over 45 species were colleeted
and sown in the arboretam nursery.
Spevies were monitored for permination and
mrowth performaonce. Among all the species
ey (etega, Grewia oppositifolio, Celtis
fetrendden, Toena ciliatn, T serrata, Ploenix
hamiliz, Albizia  procers, Robinie
pectdancesio showed (= 800 ) germination.
Tleagine wrtertnliy (2.8% 1, Fraxinug e tiin
LB 1, Perser grmbled (13:4%), Eryfhring
stebwrosee V17.3% ) and Ehretia foeets (18% 1,
however, showed low germination,

i

CEffecl of pregersination treatmhonts was
monitored for 4 multipurpeise tree species ol

the Himatayva (Table 113

CChver 4000 seedlings were planted in
arboretum sites and Institute Campus, To
develop and strengthen conzervation mdels
in gehoulicollege campuses over 500
seedlings of 13 species were used.

i

B Thie survival percentage of the species in
the arborelum siles waz nearly 46%.
Heavy frost and destroction by Porcupine
and fhesies Monkey cause high moertality of
individuals,

[=r]

. Effect of frost o some of the established
tres species in the arberetum site was
munitored, Prunus cerasoides, Spondias
peanafa, Frozinus micrantha, Quercus
fewcotrichophorn, G glavea, Q. lonuginosa,
G, semecarpifolia, €. servate, Castonopsis
tritmloides, Ligusirnm nepalense, Alewrites
moltcerne, Betula alnoides, Dalbergio sisson
proved [rost resistant. Among most affected
species Dalbergia sericen, Bauhinia
variegata and Bischoflia javanica (100%),
Alfrizin chinenses (TH.23% ) and Grewia
oppositifalie 148.21% ) are notable.

444 Initiating Biodiversity Conser-
yvation through People’s Parti-
cipation in Indian Himalaya

Thiz iz an aongeing project. Please see
previous Annual Beports for background and
ohjoctivos.

Besidlls pend ovlizeveinents

1. A preparatory meeting was held at GI1C
Champawat on May 28, 1996 1o evolve
strategy for making the activity popular
and Le ensure active partietpation of school
colleges, Participants included Deputy
Director Education, Kumaun, Principals
and sther Authority of Distriet education.

2. Partivipants apprecinted the objectives of
the setivity and assured active
peLrLiCipalion.

A Cuntineing with series of training

workshops "Peoples’ participation in

biodiversity conservation”, 3rd workshop

was held ot GIC Lohaghat  (November 20-

21, 18984,

4.0n site wraining was imparted to
participants on biodiversity assessment,
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Table 11. Effeet of pregermination treaiment on mean germination percentage.
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relitionships ol biodiversity with lund
wiler resourees, value addition and fecent
technigques of conservation. Nurzepry
technigues,  monitoving  of  srowth
periormancee o sesdlines and seed collection
and storage were other aspects of training
[ [ TU

V
fuet

O Purticipsnis” reactions were obtained
throwgh stomdardized guestionmaire CTable
1

G Murvsery ol indigenous valuable taxa is
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being developed at the Campus land of
(LLC. Lobhaghat, with active participation of
students teachers.

. Burvival of the species was monitored in the
college Campus (60% ) and Ashram land
C100%) at Narayan MNagar

Table 12, Responses of the participants
during workshop.

Thealiers Stuclents
=18 a =44

Objeetives

Apgreed a4 1oa

Achieved T8 75
InteractionTrainimg

Crond 61 a1

Halisinctory 28 ]

Needs improvement It 2
Future Partieipntion

Voluntary 10tk (i

Lavmelfresaien 39 i}

arrafgoement

Technical inpuots 549 16

Mo reply — 18
Mudde of future trainings

As guch i) a7

Mare requent 23 12

Training noeds R T

modilieation

Mo reply — 44

3.3.5. Prioritization of Conservation
sites in Timberline Zone of west
Himalaya

Bockerowrnd

Timberline represents & transition between
high ternperate and low alpine zone across the
Himalaya. In the west Himalaya it is a cradle
of high temperate and low zlpine sensitive
elements of tremendous biological value. The
area is also subjected to anthropogenic
disturbances of various types and magnitodes,
reflected at different organizational levels. In
view af Lhe rich biological diversity it supports,
it iz important to assess the threats to the

eeotonie. The data available on realised and
potential value of biodiversity slements and
the nature and extent of pressure on the
eeotone is not adequate. Keeping in view the
salient attributes of the zone and gaps in our
knowledge, the project envisages to identify
conservation sites on the basis of biodiversity
elements, socipeconpmic concerns and
conservation feasibility

Objectives
1. To develop an update inventory on

biediversity elements of timberline zone of
west Himalaya,

]

To select sites for prioritization on the
bazis af biodiversity and socio-economie
value.

3. To prioritize strategies for conservation of
selected priority zites and stretches,

4. To develop participatory methadology for
priovitizing sites and strategies.

Results and Achievements

I. Callection of data en floristics from
relevant secondary sources, such as
Morulas, research papers, doctoral thesis,
reparts, Forest Working Plans ete. for the
study area (i.e, Kumauan, Garhwal and
Himachal) is completed. Presently, data
analyziz and the interactions/dependence
at several levels is being worked out.

2. Map of the study area (west Himalaya)
which stretches from east of Satluj in the
wesl to Kumaun in the east is being
prepared presently for prioritizing
conservation sites,

3. A two day Consultation Meeting on
Prioritization was organized at GEPTHED,
Kosi on April 12-13, 1997 to discuss and
develop rationale for prioritization through
informal interaction among bicdiversity
experis,
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3.3.6. Biodiversity Studies using Remote
Sensing in the Indian Himalaya

Sochgrownd

It has been realized that the biological
diversily in the Himalaya, particalarly in
Kumaun and Garhwal, is facing many
pressures. However the intensily and impacts
of these prossures are not well known. Remote
gensing and GIS could help i identifying the
areas of high pressure and alse the gradients
al” the disturbances across dilferent landuse
categories. In view of this, ICIMOD, Nepal and
CGRPIHED Indin bave inttinted a collaborative
project, which envisages to coordinate remote
senzing and ground truth data for studying
different aspeets of Biodiversity at Maera,
Remonal and Miera levels.

Objeetioes

1. Maero level: Using coasrse resolution
satellite data (IRS-1C, WIFS) for field work
and vepelation assessment.

L]

Regivnal level: Mapping the land use
classes, habitat types and forest types.
using high resolution (LISS-II1 and
LANDSAT- TM) digital/hard copy =atellite
duta,

3. Micre level: Detailed mapping and
Classifving intensive sites leg forests, land-
use and habitats) at level lower than the
regional leval.

Results and Achievenents

L Prepavation of base maps and literature
survey have hween done

2. Ag per the project objectives, [RS-1C and
LAKDSAT ('TM) satellite data are being
procured from NRSA, Hyderabad,

4, Intensive ground truthing has been
conducted in Gori Ganmga Valley, a
representative site. of Askot wildlife
sanetuary.

4. Data collected from the field are being
anitlysed.

b. Altempts are being made to integrate the
ground truth data with remote sensing
data,

3.3.7. Wild Edible Plants of Food Value,
Their Nutrient Status and
Regeneration in Sikkim Himalaya

Beebgrownd

Sikkim 15 n hill 2tate and has very rich
plant diversity of over 6000 plants. The state
hiis sub-tropical to Lemperate and alpine type of
climatic conditions in an elevation range from
SU0-B500 m abuve zea level, Low lands are
utilized for double crop production but most of
the high lands have monocropping system. In
the Sikkim Himalayva a Lirge number of wild
plant species are used as food, medicine,
beverages, fish-poisoning, dves, oil, timber,
frewood, fodder and various sther purposes,
Besides growing the traditional crops. natives
consume many wild plants and also use other
plants for various purposes. Some of these wild
plants alzo come to the market. These plants
have got little attention despite their various
uses, There s a need to do further survey to zee
mare species of potential use, their growth as
well az their nutritional status. Due to habitat
destruclion seme speciez are under threat of
bevoming extinet. At the same time some other
species have the scope of domestication, though
it needs an in-depth study to avoid adverse
eifects, ifany, by introducing a new species. The
aim of Lhis study is to give detailed information
of various wild edible plants, their distribution,
marketing and regeneration status in the
Sikkim Himalaya. An attempt has alsa been
made to provide information on various other
plants and products which have zignificant use
virlue in the day to day life in the Sikkim state.

CMpeetives

1. To make an inventory investigation of wild
edible plant species, their distribution and in
st regeneration and biotic preszure on them
inSikkim Himalava.
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2. T examine eonservatlon status of varions
wild edible species.

)

. T ko vighility, dormaney and germination
of aeeds of some selecied wild edible species.

4. T find out calarifie values of some selocted
wild edible species.

5. Ty know the micre and macro nutrient
composition of some selected wild edilile
AP0 es

G, Mass multiplication of elites of some selected
wild edilile species and their demesticationin
agrodorestry system.

Resudts and Achiererments

Chul uf o total of 175 wild edible plants
alsout 85 were Lrees, 30 herbs, 29 shrobs, 13
wouily climbers, 8 cimbers, B woody grazses, 3
epiphyte-parasites and 2 tree-herlylern species,
Agnricus specios, locally known as chayo, hias at
least 4 varieties/types which are yet Lo be
identified, accur particularly during rainy
seusun at all elevations in Sikkim and are
relished by the inhabitants, Similarly
Angiopteris evecte 4 e, oeeurs from 500 m Lo
200 m, The vhizome of this species 18 ground
into lour and eaten, Kadswra rovburghiona is o
large woody climber of low, miud and upper hill
forest and its geeds are vaten all along the
elesibion.

People collect wild edible plants from
natural habitat and some popular species are
sold directly in the market. Fruits ‘frequently
used are Spordicos axidlaris, Boecaurea sapida,
Bossin buivracea, Machilus edulis, Calamus
flagellum, Emblica officinalis, Castonopsis
tritloides, Elocagnus latifelie, Eriolebis
indice, Juglans regea, Rhus semielata,
Tameringdus iredica, ete. and all of them remain
avatlable in the local markets at the time of
their ruiting season, Species of bamboo like
Derafroralamus amiltona, Araondinaria sp.,
Crpphiafosiachyienm eaptiatum are relished by
locals us vegetables and sold in large quantitics
if markets. Other common vegetables which

are collected from wild and available in the
market at different time sach year are tender
leaves of Diplaziem esculentum, Girardinio
palmata, Urtice sp., Chenopodinm album,
Nosturfivm officinale, rost/tuber of Divscorea
bufhifera and roiting body of Agaricus sp.
Leaves of Diplazinm, Nasturtinm officinale,
{irtiea ofivice and hamboo shoots are popular
vegelable collected from wild habitats, All these
species are cqually consumed by rural as well as
urbun people, however, people in villages
directly eolleet them from forest areas while
urban peaple purchase them from local market,

Leaves of Cemellic hissi are used as-a
substitute for tea. Fruits of Spondias axillaris,
Rhws semialata, Eanthoxylum budrunga,
Eriodobus indica, Heracleam wallichil, Emblica
offtcinalie, Tamarindus indice and Mangifera
sylvetioa, new buds of Fieus benjaming and new
shoots of Bomhusa rutans are yary pﬂpu]ar for
pickles ond being used by all the tribes in the
Sikkim state. A few wild plants which are
preferved for chutney and alse have medicinal
value and are eollected from low and mid hills
and sold in the market, vie, Bergenin ciliafa,
Torminalio belferica, Terminalin chebuln, Evodia
froxvinifolia, Swertia chirata, Viscum
wrtiealatrum, Herneleum wallichil, Rhus
semirlita, el

An low and mid hills most of the plants are
consamed during dry season. At upper hills
muximum species are eaten during rains which
van be attributed to better growing conditions,
and just 3 species are taken during dry season,
At higher elevation, winter season (Nov-Feb)
is lean period when most of the plants cease
their growth,

Natural regeneration of most of the wild
edible species and other plants is threatened
particularly lor those species which are
eollected in large scale. Regeneration of tree
species is most threalened as people collect
gven the last fruit from the wild habitats. A
study on the Mamlay watershed in south
Sikkim has revealed that the Spondics
pxilferis hos just 13 seedlings/ha. Litsaen
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citrata (6 seedlings’ha), Eleeocarpus
siffeimensis (6 zeedlings'ha), Myrica sp. (6
seedlings/ha). Machifus edulis (3 seedlingsha ),
Prynus cerasoides (3 seedlings'hal bhad very
posy regeneration. Matural regeneration wiis
relatively gond for Clastonppsis friteddoles 1111
seedlings’hal, Ciaramomum famala (GG
seedlingsfhal and C. impressinerciam (38
seedlings/a), probably due to widespread
distribution of these species,

Seeds ol gome selected wild edible species are
raised in the nursery, and Mochilus edulis
showed 1007 germination after 2 months of
sead sowing. Eloeagnus (ofifolic had 60%
germination after one month of seed sowing,
while seeds of Bozsia had o germination of
B2% . Germination period was relatively longer
for seeds of Elgeocarpus sifkimensiz (12-16

maontha), probably due to hard seed coat, and
BO% seeds were germinatad

(bservations are being taken at twao
important local markets (Hats) at Namchi and
Gangtok to know the availubility, market price
und consumption pattern of wild edible species
{Table 13). Weekly survey revealed the
simultaneous availability of an individual
spocies in the two markets, however, markat
prices varied at both the markets, Generally
Ganglok market had higher prices of each
species which iz due to higher labour cost as
well az invalvement by middlemen. Most of the
items are present at higher guantity in
Gangtok for each species which reflects bigger
market at Gangtok, Wild plants are collected
by loeals from the forest areaz and either
direetly sold by them or handed over to some

Table 15, Seme important wild plants available in the weekly market at Namehi and Gangtol
in Sikkkim
Plamt specics Lagal namme  Time of Mk Gangtok
availabilit
N, of Markel N af Market
vetailers  price (RS retailers price (Hal

Agaricus sp. Chaya JunSep L] 143-i20k* 15257
Rpssver biebwrerome Chiwri May- G 30 5 it o
Crstamapsis froheloodes Kutus Mow- e 7 T 4 40-807
Ct e 5p Sinkauli whole year 14 T 11 4%
Degctrocadomes hamiltond Tamba dun-0Oet & 12 5} 15%
Dawecaren p. Bombarul dum-Mar ] 1% fi 10
Diplanziem sp. Ningre Mar-Aug 10 10-15% 14 15-20*
Elnpeocirpus siklinuensis Bhaodrass Apr-Jun a 1020* 3 15-20*
Elaeigus fetifilio Malida Fob-Mar - - (1] 1o
Enhlice vificinalis Amala Det-Jan 3 4* .
Frews benfomia Kabra FobeMar ] E-10* z 1320
Hernctewern wallich Chimfing Jul-Aung 4 1o+ 3 RO+
Suplans rpna Okhar Sep-Mav R 208 14 GO
Muchilus edulis Prarersst Jan-Feb & 15* 12 20-25*
fthis swecedanee Timur Aug-Sup 3 234 5 defidw
R sreprlonss Hathale whale yoar 4 10 5 .
Spoilics axiilaris Latlasi Oet-Dee 7 4% 1 E*
Srverifn chirob Chirnute Misy-Det 4 LE-20° 5 20-30%
Tomrarindies mdice Titri Feb-May a B 1 B
Perur ol Belerior Barea while year 3 0= 2 -
T elwhuin Harrs Feb-Mar & 204 3 25-30#
Urtice disien Sianod Feb-Mar 7 Sew & B
Viserm allum Harchur whole vear i f-10" 4 16*

fper g, # per 100 units, + por G0 g, 4+ per T00 g



commission agents.

Interview with shop owners revealed that
though most of the species are still coming to
the market, however, in recent yvedrs the
quantity has decressed drastically, Also,
species like Dioscoren sp., Elacocorpus
fomvedefilos, ofuafmns reaia, Moehilax volwdis,
filvees senredotn. uzed to come to the market in
larpe guantities 10-15 yveors apo. The prices of
h species has gone very high, For axample
murket priee for the fraits of Elovesnns
datifinie wag recorded Bs, 10 per kg 5 tmes
more, m Y996 than in 1981, Similarly prices of
bivmla shoots has risen by fourfolds, teadoer
ceelshoot of Flens (kabra) by 3-5 times,
ifienn by A-6 Uimes, Zaatfoplum by about
S:times, Urtien by 4-6 times, nuts of Junglans
by 2 thmes, Meclilus edulis by 4 times and
twigs of Juncperis sp. by B times in the Noear
LEER1-95 0 comparison to 1981,

L,

438, Bikkim Biodiversity and Eco-

tourism ( 1996-1999)
Hou fegrriate il

The rich natoral and cultural herituge of
Siklim maokes this small Himalayan state in
martli-vastern India an abtroctive destination
for international oned domestic tourists, With
aver 00D domestic and 6,000 International
lolarista in 1895, tourism iz rapidly becoming
AN mportant ceonomie aetiy ity for Sikkimese
people. Heolooriam, with itz locue onp
1 inmantally spund proctices and
generating widespread ceonomie inecentives to
conserve, offers an opportunity for Sikkim to
imarave mountain livelihoods and protect its
uneque hevitage. The Sikkim Biodiversity and
Erutouriam Project i3 a collaburative initiative
desipned W conserve the biological diversity of
estinatoms. Al the heart of the Project are
ipniory approsches that link enterprise
sporation with conservation action, while
merEing traditivnal cultural practices (e 9,
Wirling with communities, the privite se

lie -1,

|

antl goveriment, the prajeet bailds gpon theip

skilis, mvtvresis and knowleeoe. tar i) G

Fig. e bderaetbon of Ui paodect stall with the comminity

community and private sector conservation: (i)
ineredse ecomomic relurns from ceatourism
services and enterprizes: and (i) contribute to
palicies that meetl ecotourism and conservation
gaals, The Project is a joint effort of G.B.Pant
Institute of Himalavan Environment and
Development and The Mountain Institute.
Project collaborators include the Travel Agents
Azgociation of Sikkim (TAAS), The Green Circle
and Khangehendzongan  Conservation
Committee (Sikkimese X005 and local
cominunities at the sites. Khangchendzonga
Hational Park and comnumities i aurrounding
areas in West Sikkim are the focas of the
Jroject. Within the park is Sikkim's major
trekking route, the Yuksam-Deongri-Goechhn
Lit Trail—an exhilarating climb threueh dense
loresls and past 1M PYessIve mounsain views
i 10, The forestz and dlpine meadows are
some of the mast bolegically diverse in India;
and contain over 38 species of Rhododendrons,
100 species of Orchids and many aother
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flowering plants. The Park and surrounding
arens also contain a large proportion of the 81
mammals, 300 plus birds, and abeut 400
butlerlics recorded in Sikkim alone, The
spiritunl and physical focus of the area is
Ehangehendzonga, the world’s thivd highest
mountain peak (8,548 m.b, anil revered as Lhe
protective deity of Sikkim. At the wail head is
Sikkim's lirst capital, Yuksam, From Yuksam,
weitore can take short walks to several
archeclogienl ruins and to Dubde Sikkim’s
oldest monastery. & number of different groups,
including Lepehas, Bhutias and Nepalis, as
well as Tibetan refugees, live in this culturally
and historically tich arca, Most pursue
traditional agricultural livelihoods, while some
lrave added tourizm in recent years, Other
project sites include Khechopalri Lake, one af
Sikkim's most sacred and popular lakes and
Pelling, @ settlement near Pemayangise
Monastery

CMyivetives

Inereasing community and private sector
hiodiversily conservalion initiatives, Activilies
include: (@) community ecotourism plans
povering site-enhancement, trail and site
mainlenance, natural resouree management
and monitoring, and conservation education;
i supporting fuelwooad reduction measures by
trek operators and loeal lodges; and o)
supporting locul NGOz working in ecotourism
and conservation.

Inereasing economic  returns [rom
cammunity-based and TAAS eeotourizm,
Activities inelude: 1a) training in ecotourism
gervices.e.n., for guides, lodge-owners, cooks,
porters; (b) supporting new community
eeotuuTism enterprizes—vegetable growing,
indigenous foods, fuelwood-znving equipment
hire for treks, short guided treks; te) developing
marketing strategivs for cammunity-based
peotpurism and TAAS ceotourism activities,
and {d} conducting markel research and
developing new eeotourism prodacts, e.g., of
geason activities, eco-ludge designs.

Teprgving and conbributmg Lo policv-making
an conservalion and ecotoarigm, Activities
include: 1a) seientific and parlticipatory
mianitnring of project setivities and impacts; th)
upplicd vesesrch an conservation and
peotourism; ie) sharing of research and
manitering Ondings among pelicy-makers,
communitics and the private sector; and (d)
promating public-private sector dialogue
through workshops, exchonges and policy
TEVIEW,

Resulls pnd Acfuveoemends

Current and future detivities build vpon a
participatory planning phase invalving local
communities, the private seetor and
government in 1995, and the following
significant achievements in the year of
reporting:

A Code of Conduet for Feotourism developad
at # workshop has enabled TAAS to obtain
increased supplios of fuelwood aliernatives,
und provides the bosis of A marlketing strategy.

1. Community members in Yuksam prepared
geotourism plons and carvied out village snd
teail clean-ups, tree-planting, fuelwood
subsztitution amd formed a local cangervation
prganization to monitor natural resource use
and manage cultural sites,

[R5

COver 200 people have participated in
training courses lor six key ecotourizsm
profossions (porters, lodge operators, trek
cooks, guides, travel agents, pack animal
aperators) and two new enlerprises
ivegetnble prowing and naturalist guide)
Project participants and local researchers
have prepared and are now implementing a
gemprehensive project monitoring and
research plan. Plant amd animal diversicy
are muenitored pll along the trail and also by
establishing permanent plots. The effect of
prazing on plant diversity at high altitude
srasslands along the trail is monitored.
Pressure of fuelwoend and fodder extraction
an biodiversity has been estimated.
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Erosystem processes are being evaluated by
comparing priztine, degraded and semi-
degraded conditions especially on
hvdrolegical parameters at Tshoka. Effects
of sediments on Khechopalri lake health as
a result of community activities in the
surrounding catchment area is being
monitored. Expenditure profile of foreign and
domestic tourists at the project sites are
collected. The revenue earned by the
diifferent sectionz of tourism related
enterprises and their contribution towards
biodiversity conservation dare recorded,

Workshops and meetings have inereased the
level af public and private sector interaction
an touriam and conservation issues, Two
warking sessions (a) for developing biclogival
and socig-economic monitoring plan, and (h)
for participatory monitoring plan have been
conducted for the project,

3599 Community based rapid
assessment of blodiversity
conservation prospects in North
East India.

Please see seclion on guick appraisal
studies

34. ECOLOGICAL ECONOMICS AND

ENVIRONMENTAL IMPACT
ANALYSIS
3.4.1. Development of Roads and its
Socio-economic Impact: An analysis
of HKapkot Block, HKumaun
Himalaya

Summary of completed project, please see
previous Annual Reports for details.

Transporiation is an important need for
development of a region, because it plays a
vital role for the economic and infrostructural
developrment. In the eaze of transportation in
the hill area, it is a fact that roads are major
means {or tranaportation and communication,

This fact was analyzed along the temporal
development af road network in a remote
luention of high ranges of distriet Almora, 1.e.,
Kapkot Block. In general, most of the
infrastructure was concentrated along the road
ar within two kilometers approach and a
decreasing trend was observed with inereasing
distance from the road.

The second aspect of road development is
social transformation. 1t provides exposure to
new techniques, methods and development of
new ideas to modify the traditional practices in
existing situations, for example, (1} cash crop
eultivation instead of traditional feod grain (ii)
chanpges in type and pattern of seitlement,
zshape and size of window, door and dwelling,
building material, ete. These changes were
obzerved along the roadside villages.

3.4.2, Carrving Capacity Assessment of
Kullu Manali Complex: A study of
Tourism sector

This iz an ongoing project of the Institute.
Pleaze see previous Annual Reports for details,

Resulis and Achisvements

1. Urban selid wastes at point sources
indicated that wvalue of readily
biodegradable wastes (RBW -63%) and
bisdegradable waste (BW -18%) fractions
were highest during mensoon seazon, Non
biodepradable waste (NBW) fractions were
measured ~34% in winter, -26% in summer
and -20% in monsoon seasons. Similarly,
RBW at dispesal site were derived B2% in
summer, -51% in monzeon and ~46% in
winter geassons. BW fractions wera
measured 25% in monseon, ~18% in both
winter and summer. NBW values were in
between REW and BW (Fig. 11), The
average moisture {rom point sources were
in between B1-53%, average bulk density
were 266-317 Kgfm® whereas al disposable
gite these moisture and bulk density wers
45-56% and 291-452 Kg/m® respectively.
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A comparvative waste characterization
results ol star and non star categovies of
hotels showed that RBEW was above 55%
in Muanali resort and 63.2% in Zarim
hotels, while BW was 31% in star
category and 13.6% in nonstar categary.
MEW cotepory waste was higher in
nonstar category rather than star
category hotel, Much of the food under
Bitchen waste {~54% ) was left and turned
into woate in star category hotel.
However, within room waste, paper was
hrgh (<265 1 in nomstar catesory.

Hospital waste charvacterization showed
that highly infectious waste was samc
(1,29 19n botly the hospitals, i.e, Mission
and Civil. But infectious waste caltegary
came aroand 27% and 11% in Mizssion and
ttivil hospitals respectively. The
riémaining  waste was found as
riniinfectious.

The results of chemical parameters ol
solid wastes showed  pH value: 6.6-T.5,
conductivity: 0.910-2.260 mafem, carbon
nitrogen ratio: 18 55, polassiam: (L308%
phosphorous: 0.5 0:9% and ealovific value:
Gad-2190 K. Cal/Kg. 06 High organic
matber (=32% ) and moisture contents
showed potential for aerobic composting
ar bio-gas praduction. The average
compostable waste was noted to be ~54%
and recvelable waste -24% from
management point of view The remaining

waste may be lamdlilled including hospital
wiaste with proper treatment through
dizinfection, grinding of infectious waste
and reeveling and inecineration of non-
infections category.

3.4.3. Environmental Assessment in and

around Valley of Flowers

This is an ongoing project of the Institute.

Please spe previous Annual Heports for
details,

Results and Achivvenents

L,

ElalHy

In the streteh from Govindghat to
Ghanghiriia, samphing was carmed outin
41 shops which denoted that rveadily
bindegradable wastes (HEW) were found
to be 16%., bindepradoble waste (BYW) 2%
and non biodepradable (NBW) 824%
amongst which seft drink (take away)
bottles were maximum. In the same way,
waste characterisation wag carried out in
12 shops from Ghanghara to Hembkund
Bahib where RBW wore Tound Lo be 7%,
W a0 and NEW 88% 1P 12

Trek-2

Tren 3

mow EEEy I NEW

PG 12 Teek-wizi zalid wosle vharelorvsaiom

On the trek in between Ghangharia to
Valley of Flowers, solid waste
characterisation showed that plastic
prone waste was the maximuom, e, 31%,
Meial prone was found to be -25%
followed by leather and rubber waste
(=235 ). The remaining [ractions belonged
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te cloth prone wastes (=3%), i, glass,
pitper, ee,

3. Average moisture level in garbage from
Govindghat to Hemkund was -54%.
Chemical characteristics of solid waste from
Govindghat  te  Ghangharia  and
Glangharia to Hemkund Sshib mdicated a
pH range of 7.8-8.3, conductivity ranged
from 0,435-1.268 malcm and Carbon/
nitrogen ratio was found 25 to 49, whereas
potassium as K0 range of 0.2-0.5%,
phosphorous az PO, ranged from 0.6 to
0.7% and calorific value ranged from 249 to
1054 K. Cal/Kg.

4, In essence, recycling becomes one of the
mensures for solid waste management
aptions in the study region along with
uetive pariicipation and mutual
understanding  amongst  villagers,
shopkeepers,  visitors, Gurudwara
['rabandhsk committee {Govindghat) and
District Administration.

2.4.4. Ambient Air Quality Monitoring in
Kullu Valley

This is an sngeing project of the Institute.
Please see previous Annual Reports for details,

Rexults and Aclueventends

1. The eemeentration of SPM rangad in between
14 and 153 ug/m® within the selected
monitoring stations. This was based on
woekly/bimonthly ohgervations earried out at
Muohal, Manali and Kothi, Monthly average
SPM values were within 39 and 93 (ug/m™
which were under specified Jimit of 100 (ug’
s upto 24 hrs for sensitive areas. The SPM
concentrations at Manali were found in
exeess ol 24 hre standard during summor
season. The highest average SPM
concentration was detected as 116 (ug/m®| in
May and the lowest was as 41 (ugim”) in the
momth of July, Average SPM concentrations
nt Kothi waz obtained to be very close Lo
pristine levels (Thg. 135

120

108
H

il |

Winme

o |
&

Al

Passnan

Mahal B womi

Manal

Fig. 3. Seasonul varkinns ol ssjemded paracelite

2, Amongst trace gases concentrations, sulphuar
dioxide and oxides of nitrogen were within
12-29 ug/m® and 16-28 ug/m’ at Mohal
iKullul, 12-40 ug/m* and 12-34 ag/m?
respectively in Manali whereas the
eoncentration of sulphur dioxide and oxides
af nitrogen was in excess of specified 24 hrs
glandard for 2ensitive areas (15-30 agm®)
during summer season in Manali. As far as
ammonia concentration was concerned, it
was ohtained 7-10 ugim® at Mohal, and 2-4
ug/m" at Manali; Ozone gases were found in
between 20-28 up'm® during summer season
at Mohal (Kullu).

34.5. An empirical study of

development of tribal

communities from eco-cultural
perspectives: a study in the

Central Himalayvan region of

India.

This is an ongoing project of the Institute.
Pleaze see previous Annual Reports for
details.

Results and Achuierenents

The ecolegy, economy, culture and
developmental problems & prospects for two
tribal communities, i.e., the Jaunsaries & the
Bhotias, were studied covering 10 villages
each and 3847 and 3266 population
respectively. In this issue, major economic
findings are discussed,
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Apriculture appeared (o be major
orcupation for both the communitiez engaging
CT0E% and 39.3% of main workers among the
Jaunsaries & the Bhotias respectively.
Service sector engaged second largest
workforee, e, 13.6% and 22 7% of mam
workers among the Jaunsaries & Lhe Bhotias
respectively. About 13% of the main workera
amuong the Bhotia was engaged in wool
related activities in comparison to 0.1%
amang the Jaunsarvies, For the Jaunsaries,
the highest percentage of income was from
agriculture (39.6%) followed by service
(29.4%), while for the Bhotias the highest
percentage of income was from service
(37.2%) followed by business & trade (31.9%.
The highest percentage of expenditure for
both the communities was on food, e, 353.7%
for the Jaunsaries & 43.3% for the Bhotias,
followed by expenzes on social sector, clothing
& education.

Per capita availability of livestoek (cattle
anits) for Bhotia was 3.11 against 2.4 for
Jaunsari, Goat and sheep were predominant
in the livestock holdings of the Jaunsaries &
the Bhotias respectively (Table 14) About
70% of the Jaunsari & 29% of the Bhotia
households were marginal farmers, owning
less than 1 ha. of land. The per capita land
holding for Jaunsari was 0.26 ha against
0.15 ha for Bhotia in 1995-85. In 1951-52,
the per eapita land holding for Jaunsari was
0.42 ha and that for the Bhotia was 0.23 ha
in 1963-64 (Table 15). Percentage of service
holders to literatés among the Jaunsari was
6.8 against 12.0 among the Bhotias.

Table 14: Per capita availability of livestock

Lvesronk FPer copita ouackabifidy (Lwi
FEHRET ] Bantic
Jupu a0 .03
O 3z 0.22
Cow 42 dA4T
BulTalo G LNk
Hurse L1 L1143
Mule o2 iz
Shuep 1441 1.46¢
LATTF 1S e (54
Total 214 a1l

Table 15. Per capita change in cultivated
land availability (in ha)
Srudy vitlages Per capitio eeatiability in Chanye
danngars 185258 6556
Chingem 1% 0I5 1=,
i Bahenul 1.54 [R5 =51, 1%
Mashuk RS 10,15 141,13
Phanar L4 AT T+ LT
[hasnn o8 .08 [
Khntuwa o8 0.74 (AR |
K. Gatha 1) .18 [F (]
Thama 034 .23 (k]
Mativawn nas 012 I3
Lien 025 .16 Mg
"] g 3 o, 1
Bhotia P L T ['.'.I'Id.:lp
Chharchhum 0,17 LER =11
Milam .24 [ R]1 |+ 008
Patian .14 PR 130,07
Darkol LN (KRS =002
Tomik .28 021 =308
T. Bhaisiakot 0.07 L (=301
Heepal 0234 s i-EL02
Basin 4138 035 -dK13
Ruti 14 1 5
Zukha L1 s -ME1T
Tukaal ERE Q.15 L= HLE

3.4.6. The socio-economic and develop-
mental problems and prospects of
Haji (Van Rawat) tribe of Central
Himalaya.

Backgrownd

The Rajis or (Van Rawats) are zocially,
educationally and economically, the most
under-developed tribal community of Central
Himalaya. They were recognized ag a
acheduled tribe in 1967 and as a primitive
tribe in 1975 by Government of India. The
community is numerieally small and are
reported from 10 villages in tatal, ie., 9
villages in Pithoragarh district and 1 village
in Udham Singh Napar district of state of
Uttar Pradesh. Other than being primitive
and forest dwellers, the tribe is a nomadic
community, Probably, its nomadizm has heen
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the factor that prohibited a complete and
true enumeration af its total population, as
variogs studies carried oul by various
authors and agencies hove reported difference
in population for the tribe for a single period.
Hardly Tittle is known about the demographic
behaviour, sociv-economic and developmental
1ssues of this tmibe, Also, knowledge in
guantified terms about the changes that
must have oceurred under developmental and
technological interventions 15 totally lackmg.
With this background, a study hag been
undertaken to have some explanations and
answers to Lhe above ssues.

Crifectives

1.Te have a true census of the fotal
populatieon and toe understaind the
demographic behaviour of the tribe,

2 To find out socio-sconomic realities, and

3 To guantify the level of changes! impacts

that have oceurred under developmental
and technological interventions,

Results and Achievements

A complete census of the population of the
tribe has been earried out through primary
survey, The total population of the tribe was
H31 in the first guarter of 1997 distributed in
10 zettlementz (villages} in 4 tehsils of
Pithoragarh district and in 1 village in 1
tehsil of Udham Singh Nagar district of
Uttar Pradesh (Table 16).The tribe has o sex
ratic of 818 which varies in different age
groups. Low sex ratios have been observed in
the early ape groups, i.e.. TI6 for the
populace below the age of 7. and 707 for
populace in the age group 8 to 14. This low
sex ratio in the early age groups is, probably,
because of high female infant and female
child mortality, Percentage distribution of
populace in different age proups indicates an
increasing growth rate as 23.91 per cent of
the populace are in the ape group af below T
and 18,64 per cent of the populace are in the
age group of 7-14, More than 65 per cent of
the populace are below the age of 30. From
1971 to 1981, the decadal growth rate for the
tribe waz 33.15 while the growth rate from
1991 to 1997 was 7.49.

Table 16: Some Major Geo-demographic Features of Raji Tribe

Distiiel Tirha] Sattloment Popubation Hox Ratio
Tegal Male Farnale
Pitheragarh Dharckiuln Kimkhala 195 m =13 A
Gnnagoan Lk HES 26 765
Chifnttnra 20 11 @ RB18
Thdihat Madsinpar a6 =2 18 L0
Katyuba M I2 8 BGT
Kutachaurani a6 7 26 1037
Ravude 15 11 3 T2T
Harallchinn-Batm 46 = 20 ThE
Fantoll (-dumiterid b a9 an THL
Champawai Hrirdwari (5] a5 25 B0
Udhum Singh Mogar IKhatima Chukarpur 14 ] ] 1000
By 262 an H18

Souwrar: Primary Servew, 1997
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The ¢rude literacy rate was 26.74. The
cffective literacy rate (excluding the populace
below the age of 7] was 3506 it being 50.68
for males and 16.66 for females.

About 52.35 per cent of the populace
cemstituted the main workforce, Out of it,
44.6 per cent were agriculturists, 37.40 per
cent were wage labourers, 16.90 per cent
were angaged in forest produces and the rest
1.14 per cent were i service. As found out, 3
persons among the tribe were in government
HETY e,

The total families were 116, predominantly
nuelear {TH.45% ). About 23.3% per ¢ent of the
houses were mud, T4.17 were semi-pucea and
only 2.5 per cent were pucca in construction,
About 30.83 per cent of these houses were
single roomed, Mearly 12.10 per cent of the
families had no land and 58.G2 per cent had
less than 0.5 aere of land. Per family and per
capita livestock holdings were 2.65 and 087
respectively. Per capita income and per capita
expenditure during 1995-96 were Rs. 1352
and Rz, 1430 respectively, Almost all the
families were below poverty line as the
average income per family estimated to be
was Hs. G188, About 50.46 per cent of the
total income of the tribe was fram wage
labour, while that from agrnculture, forest
produces and others were 1255, 27.78 and
421 per cents respectively. During the yeor
1995-96, maximum expenditure was on food
{(73.76% followed by clothing (10.77%) while
leazst expenditore was on health and
medicine (0.72%) followed by education
1124%

Mean ages at first marriage {or male and
female were 21.8 and 17.28 respectively.
About 5.4 per cent of the females were
married below the age of 13 while 38.80 per
cent were married at the age of 13 to 16 and
36.93 per cent were married at the age of 17
te 20, The survey also revealed that 8.5 per
cent of the females were below the age of 16
at first pregnancy while about 60 per cent of
the females were between the age 16-21 at

Lheir Nrst pregnancy. Average anumber of
pregnancies for an ever married female
(EMF) was 4.29 and the number of surviving
children for an EMF wag 2,25,

About half of the popualace of the tribe has
changed to settled agriculturists from
nomadism, which was a positive indicater of
development interventions.

34.7. Environmental Assessment of
recent landslides in Kalimpong
sub-division of West Bengal in

Darjecling Himalava

Pleaze see section on guick appraisal
studies

3.5. ENVIRONMENTAL PHYSIOLOGY
AND BIOTECHNOLOGY

3.5.1. Microbial Inoculants for Improved
Plant Performance in the
Himalaya

This 15 an ongoing programme, please see
previous Annual Reports for details,

Obhjectives
1. Micreflora of higher altitudes.

2. Isolation and selection of plant growth
promoting rhizobacleria,

3. 8tudies on rhizoflora assoeiated with
conifers,

4. Microbial interactions in tea rhizosphere.

6. Maintenance of microbial coltures of the
Himalayan region.

Results and Achicvenmernts
1, Microbial analyses of seil samples ecollected

from 1200 m to 2000 m ams] of Mamlay
watershed, Sikkim were carried out.
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Three groups af microorganism, 1.e.,
bacteria, netinomycetes and fangl were
takean ints consideration., In general,
microbizl population decreased with
increasing altitudes, Baeillus, a group of
endospere forming bacteria, did nat shaow
miuch difference in thew populations along
various altitudes, Psewdomones and other
pigmented bacterial populations increased
with the increasing altitude, probably
indicating their adaptability to higher
altitudes, A large number of microbial
species have been isolated, are being
maintained, and ztudied for various
properties, v.g., antimicrobial activity,
phosphate solubilizing and N-fixing ability.
These soils seem to have a great potential
for secreening efficient strains of
microorganisms having antimicrebial and
phosphate solubilizing properties, especially
those adapted to the higher altitudes, For
pxample, a fungal izclate, Poecilomyces
parioti, showed a higher degree of
phosphate solubilizing activity at 10°C
than 24°C. Similarly amongst bacteria a
humber of Pseudomonas strains were found
to be well adapted to higher altitude soils
and exhibited antifungal, phesphate
aolubilizing and plant growth promoting
properties., Some of the strains of
Papdpmaonas were able to grow at 4°C and
alzs found to have Nefixing ability, albiet
lower than the well knawn N-fixing
bacteria.

Pseudomonas and Becillus have been

identified as best suited plant growth
rhizobacteria for higher elevations. This iz
mainly due to the adaptability of these
bucteria to the lower temperatures. The
well adapted rhizobacteria have bheen
studied [or various important properties,
vig,, raot colonization, N-fixation, phosphate
eplubilization and biocontrel properties.
Eorts are also being made en developing
the efficient strains as inoeelants,

3. The rhizosphere studies on three coniferous

plant species Pinus, Cedrus and Taxis ave

D

in progress, Rhizesphere eifect and plant -
microbe interactionz are two major aspects
taken into consideration. The rhizosphere
associated with Pinus and Cedrus have
been proven beneficial for seed germination
and subsequent plant growth. Contrary to
thiz Tarus assoviated rhizoflora has been
found to have antigermination factors.
This resulted in very poor seed
germination and subsequent plant growth,
The germination significantly improved by
manipulating the rhizoflora,

.Tissue culture raised tea plants, when

transferred from lab te field, result in
great mortality, Efforts have been made
towards overcoming this problem by using
microbial cultures. Bacteria isclated from
tes rhizesphere and alse from other soils
were sereenad and tested for inoculation of
tissue culture raised tea plants.
Significant improvement in survival (upto
100% s haz been recorded in one of the
treatments.

All the bacterial, fungal and actinomycetes
isolatea are being maintained. A number
of Baeilfus, Pseudomoras, Xanthomoenas,
Penicillinm, Aspergillus, Trichoderma,
Paecilomyees and many other izolates have
been identified upto the species level.

352 Large Scale Propagation of

Location Specific Elite Plants
nsing Conventional and
Biotechnological Methods.

This s an ongoing programme, please see

previous Annual Reports for details.

Results and Achicvements

1,

The standardized vepetative (clonal)
propagation of Taxus boceata subsp.
wallichiona with 1st year's young shools
is being used for multiplying plants for
experimental purposes based on the
better rooting capacity obtained in the
MONSO Seasm,
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2. The growth and survival of cutting raised
plants in its natural habital in Jageshwar
have been monitored. Growth (144%
increase over initial height) and survival
(46%) following 2 years after transfer
indicated a satisfactory parformance.
Thiz implies that the species could well
be ponserved and plants could be grown
for biomassz in itz matural habitat
(Table 17).
Table 17:  Growth and survival of eutting
raised plants (rooted during
monsaon and affer growing in a
polythene tunnel for 10 manthsa)
following transfer to the field in
dJageshwar (1840 m ams=l}.
Months ofter % Swrmueal Slierense
traerekfier® Tecighut ®
2 £33 i
4 71.8 0
4 GH.6 a
H B7.6 bk, 3
10 G2.8 6.5
13 G324 G495
16 H1.8 R9.5
20 54.9 1408
24 4.0 143.9

Rooting was nssessed m oearly Nov 1893 and plants

transferred in early Sept 10894 ¥ Owver mean height
0 5+0.9 e bat the time of transfer to Held,

3. Agrobacterium riizogenes, a soil inhabiting

bacterium has the capability to induce root
formation in stem euttings of some plant
species, Therefore, stem cuttings of tes,
poplar and Grewia have been treated with
a purce culture of A rluzegenes in an
attempt to examine its rooting ability and
to find out an alternative and patential
raoting agent. Although differences were
not ohzerved in tea, enhanced rooting was
achieved in poplar cuttings following
treatment with the bacteria when
compared to control. Cuttings of Grewin
did not survive at all.

Attempts are in progress Lo standardize in
vitro protocel for multiplication of Taxus

baccata; callus cultures have been initiated
from stem segments and excised embryos
and cultures are being grown on BS
medium.

3.5.3. Impact of Possible Climate Change

pr

on Growth Performance of Planis

This is an ongoing project, FPlease see
evious Annual Reports for background and

ohjectives.

Reaults and Ackievements

2

Short-term effect of elevated CO, (700 ppm)
ab varying temperatures (15-40°C) and light
intemsity (0-2000 u mol/m®'s) on seme alpine
and temperate (Alnuz nepolensis] plants
were studied.

. Maximum photosynthetic activity 1in A.

nepelensis was ohserved at 30°C and at
ambient CO,. A decrease of 43% in not
photosynthesis was cbserved with increase
in temperature {Fig. 1da).

(=4 1ao !IIIU 8- - Fe-—
Fig, 14a, Mot photosysnthesis
3.An overall increase of 23% in net

4.

photosynthesis was observed at elevated C0),
and at all temperatures studied.

Both stomatal conductance and
transpiration rate decreased at elevated CO,,
Maximum decrease was observed at the
higher temperature (Fig, 14b).
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Trarapirntiss (reemdbay'el -

Fig, 149%, Tranaprribian ek

3.5.4. Evaluation, and

propagation
utilization of selected mullipurpose
trees for the waste and marginal
lands of Central Himalayan hills

This iz an ongeing programme, pleasze see
previoiaz Annuval Reports for details.

Resulfs and Achievements .

I.8tudies conducted on  availability,
acceptability and utilization potential of
the plant rescurce of the selected
multipurpose species.

2, High degres of variability (morphologicsl
and bigchemical) was evident among the
populations of the selected species. Studies
an SDE-PAGE further supplemented the
identilication and selection of elite
populationis) for multiplication.

3. Biochemical factors responsible for
deéterioration in seed viability of D,
butyraces during storage were identiffed.
Rapid decline in seed viability due to
moisture loss was observed which was
accompanied by reduction in soluble
pratein and carbohydrate content.

4, Procedures for seed germination have been
standardized for the selected species,
Gibberellic acid treatment was found to be
the best to achieve optimum germination
in Bauwlinig whereas acid treatment and

water soaking proved best in case of
Sopium and Diplofinema, respectively,

(=11

5. Protocals for rooting ability of branch
cuttings with respect to seaszon and
exogenous auxin requirement have been
developed for both Bawhinie and
Dipleanemno species. Branch cuttings
showed foliar zproutings but failed to root
in case of Sepinvm. Root suckers on the
ather hand showed positive responze.

6. An efficient micropropagation protecol from
cotyledonary node explants of seedling and
nodal explants of mature climbers of B.
vahlii haz been developed,

7. Development of protocols far
micropropagation and callus regeneration
far Sapium sebiferum.

&. Highlv efficient and reproducible protocol
developed for Diploknema buiyrecea both
through seedling and mature explant.

9. Genetic uniformity among micro-
propagated and eallus regenerated plants
of 8. sebiferwm was tested, Consequence
of high degree of variability was observed
in callus regenerated over micropropagated
plants.

3.5.5. Conservation and Multiplication
of Himalayan Threatened Plant

Species

This is #n ongoing programme, please see
previous Annual Reports for details,

Results and Achievements

1. Nineteen population of Podophylilum
hexandrum, two of Pierorhiza kurrooa, two
of Nardostachyvs grandiflora and four of
Aconitum balfourii have been identified.

%, 8Boil collected from all the micro sites have
been analvzed for moisture, colour, pH,

carbon, phosphorus and nitrogen contents
(Table 18},
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Table 15, Diversity and distribution of the genus Podophyllum

Thza

Patuphpitane cergntiovanie Hund Mz,

B Favelerun Leveilla

Foohieagnl Chien

P defurayi Franeh.

P oduffirne Gensh, & B H, Wils,
Fodiphyiipm Lanm,

P esgpednalie Levoille

B hovmudrne Hoyle Syn 1L emodi
B himertoveise Lo Maoet & Deene
P hasgeiddpm Hoa

B epeniicwm T oo, -ex Maxim.

B ominire Gagreps.

P atnfeneeae Gagmop

P rantanum Halin,

P onzoe Havata

B peltafum Linn.

B plecanthum Hance

B osebimense I Chattorjes % Mukerjee

£ funkistenme Gapnaop,
P riengadune Hoamd -Masze,
£opeitehi Homsl, EH. & Wils.

Disdrihat oy Senroe

laselia LAvunachal Pradeshi FFNB
China (Kweichau) 1K ival. 5)
China {Chekiang) LIS (Wal. 180

Yunmnan

118 Wl 1)

Chama 1KE (Val, 4
. 1L

Chinn { Kweichau) IES (Vol. &)
Himiilava (Algunistan TKS {Vol, 10)
to Chinak IES (Vol. )
Himalaya TKS Vol @)
China { Kwangsil TS iVal. 1)
Japan IKS (Val. 16
China (Yurnan) TKS (Val 10
Chinal Kwelichau) 18,

£ IKS (Val. 5;
Furnmasi 1K (Yol 2]
USA, Formaosa IE V), &
Chin THS {¥ol, 12
[ {Silchimy & FPHE
Bhutan [KS{Val, 10}

Indo-China (Tokin

TKS (Val., T,

P ooersipielie Hanes ChinafHunan} I'PMB
Ching TES (WO, 4
China, India (AT 1K (Val. &), FFNE
FPNE = Flowering plants of Nopal dnd Bhutan K = Indox Kowensis
IS = Index Hewensis Supplementum IL = Index Londinensis

3. Marphalogical variations in the number,
shape and size of leaves, seed weight and
colour as well as biaschemical variations
among and within population has also boen
recorded in these species,

4.lseelectric focussing of esterase in
populations of B hexandrim and A, balfourii
has given much better resolution with
VHTYITE Tntensity,

- Technique for large seale propagation using
callus cultures and micropropagation have
alzo been developed for A, arrex. Callus
cultures from leaves have been obtained for
I hexandrgom and attempts are made for the
micropropagation of this plant.

3.5.6. Biomass of Woody Debris and
other Detrital Pools in Different
Forest Types of Binsar Wildlife
Sanctuary

Baclkarownd

Input of woody debris as a result of
catastrophic events, viz., fire, wind, epidemies,
etc. creates canopy gaps within the forest
ecosystems, In these canopy gaps, resource
availability is greatly altered and a change in
immediate environment occeurs which
influences functioning of an eeozystem. Thus,
the studies un furest gaps help to understand
the mechanism of ecosystem functioning.
Ground vegetation has been considered
important in energetic, trophic interactions,
nutrient flow and tree regeneration. A study
was, therefore, carvied out to understand
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funetioning of ground vegetation in a mixed
broadles! forest (hereafter referred to as open
epnopy lorest in which erown eover was
reduced Lo about 4% due to fire event of 1993,
sl wis compared with maxed byoadleal forest
{hereattor relérred to as closed canapy [oresth
havine = 800 crown cover ab 2500 m amsl.

Ofectives

L. Ty unalyse and compare N, P, K, Ca and Na
gaticentration in live shools (sedges, grasses
and herbs), dead shools and rools.

@ Tiy estimate and compare swrage, uptake

L ulrenis,

prd relense of differen

4. To determine the relationship between
armal nutrient eptake and dey matter Now.

Reswlts and Avliveements
1. For most of the studied parameters, notrient

concentiation wis signifieantly higher under
I.'Il

ol canopy (orest compared Lo open

canapy [mrest,

s idita indicated 2 substantial withdrawal

ol mutrierts ollowing senezeence of live

=buoia

3 Stormre of dillerent nutrienls was 2-16 uimoes
higher under cpen canopy forest in
cuomparisan 1o cloged canopy lorest,

4. The total uprake of dilferent nutrients was
T-4 s atar under open Cancpy forost
comparid to closed canopy forest,

. The amount of different nulrients released
annually a5 a vesult of decomposition was
lower 10,13 to 3.58 kgfha) under closed
canapy forest as I.'RITI'IFliIt'(Z‘ll te the oapen
canopy Trrest 1110 te 22,30 kg'ha).

. Doth the forest sites had similar amount of
nutrients absorbed and released per unit of
dry mutter secumulated and disappenred,
respeclively.

2457, Network Programme for Mass
Propagation and Improvement of
Tree Species of the Himalayan
Region

This is an ongoing project, Please see
-||,=-|;|-L-i_.':.-|_|5.; Annual Reports for t]}]{'l’ig’!l'l}urll'.l and

olijectivies.

Results aond Achievemenis

1. High frequency and reproducible somatic
embryogenesis achieved in Quercus and
Podoplivilen sp. i Fipg. 15 & 165

i i Oy Efaerein s

Fiz, 1A Mubtiple stoasd Forpliag in
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3.9.8. Asian

fn vetre conditions oplimized forobtaining
uniform growth of microshoots and
maximizing adventitious ootz in tea

Multiple shoots indeeed from cotyledonary

leaves, hypocoty]l and apical portions of

mature embryos of Piees gerardione.

Divect initiation of adventitiouz shools
vhtidined from embryos of Cedres desdarn,

Shoot multiplication. rooling and somatie
embryogencsiz obtained in Dendracalans
feceftone Tmagoar bamboo ).

Four funpal strains associated with the
riviznsphere of O, deodara wore identitied o
exhibit strong phozphate solubilizging
aetivity and was found to depend on
lemperature.

Bavterial moculation of tissue culiure

rivised tea plants resalted in high rate of

survivitl npon transfer ta field,

During winler moenths, photosynthetic rate
ul shade grown tea plants is higher than
that ol plants kept 1n apen,

Biotechnology and
Biodiversity Subprogramme of
UNDP-FARM Project : A case study
of [Tuigad Watershed

This is an ongoing programme, please see
previous Annuaal Reports for details,

Fleselts e Ach ferements

Based on evaluation and assessment ol
eiisting. landuse practices, related
problems, and with due consideration of the
existing physical conditions of the
vatershed, an eco-friendly. model has been
developed

For conservation of water, a simple and
cheap water harvesting technology through

Fagg

Lhe development of o "Polvpond” tmomd lined
at the base and along the sides with
polythene sheet) has been introduced with
actrve participation of village people.

Eco-friendly hiolencing adepted and
demonstrations have been set up by using
Agarve sp. and Viter negundo.

Baszed on the preference of villagers to
eombat scarcity of green fodder, 8 number
of appropriate planls | grasses, viz.. bamboa,
broom and napier; trees like Bhimal,
Mulberry, Oaks, Bauhinig, ete. ) have been
planted along the rivers! streams, nrigation
channels and along terrace bunds (Table 19
i bl

To ereate awarencss among the villagers
and Lo propagate these ideas and models,
Lraining on nursery development, natural
resouree management and protection, was
privided to the villagers {Fig. 17).

Far menitoring, obtaining feed back,
encouraging replication, awareness, ete. a
number af rezearchers, NGOs, students
fram India and abraad have visited the
watershed,

Crofadierin tetragana haz been introduesd in
the form of hedge aeross the hill slopes on
Bighly degraded slopes Ffor aite
improvement and suil erosion cortiol,

17, Proteoled cultivation of off-season vegetables.
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Table 19 a.

Other uselul introduced plant spectes

Ihatarrical mome English aame

Botwnicnl name

English name

Horticnltural Species
Ao oSS
Elreewr perireve

B
Prpayii
Sour bime

Citwses rardeeriafinlig

£ anoelien Laxinn
8 petrcardodo L
Sweel orunge
Amela
L e Laogunt
FrE S WO Wil
Litelee cltoverenis Linchi
Mijirifern teffen Mg
Privnen feariypradendees Almond
ST TP TN Py ] .-";|;|1'|1:|:|L
H persict Piuch
Purelt s g s [REEERET
Pyras conirneienis Paurp
Bopmlus Apple

Vegetables
Aleimnschius eaculentus
Cajpsecii £pp.
Lyvoopersicun escualembiom
Furpfoenes sufivns
Seeleioene sfule

Sl oroloigena
Vicin ful'.lr.'l

Cush Crops
Armonran sphufeinm
fose demascenn

Fodder Grasses
Merieiseriunm sphs.
I|r“'_'¢|.1'f| 1 |.|:rﬂ‘fur JRILTIIHTI']

Lady finger
Cup&icul‘u
Tamuto
Madish

sk hus
Hrnjal
Bioam

Iu'ﬂ"ﬂl’.' I.'I.lfdl'l'llilm
Bullgarian tose

Magier
Bruom grass

Table 19 L.

Multipurpose tree species used in Haigad model

L: HH

1*lant SpOCius

Adnwy nepalensts
Buechintn vohli

I, v
wim
Bartvor fraueidnsn - Fadder
s freticdo
Chelies el
Fleniilvacpeleames strictus
. hemilione
Lok v e veciern
Friees preebeety
'y nu-".-r_'r;;i’.'u - l"ud.ﬂl_'r, i:l'u!L. P
Cirieen anpapisafefodin
Maelio wregforanh
Mrns gt
Chegriier aiinsi
Qh'u-"-"rm ;.Jl'l.'m:'cr
Q. dencodrichopfora
Sapnecdes anskirosst

= Timber, fucl, swl fertility muntenanee

- Fedder, Teaves are used us binding material of fmous sweel “singaori” and fur
making "pattal” {plates), soil fertility maintenange

- Fuel, food (foral buds used as vegotablel, fedder, bark yiclds dye, mediome, and

< Timbwer, Tuel, oroamental

=Tt Tor furndlure, medicne

- Paper pulp, witker workeds, soil binder

- [Padder, paper pulpy, wigker works, soil binder
- Fudder, timber, vegetahle ofl from socds

- Fasdder, fruit, moedicine

= Fodder, fibser, fuel, tirnber
« Fued wood, bax planks, paper pulp, Fodder, medicine

< Fruits L‘-I'Il.l'.r.ll'.",, Limln::r, sporl gm:ul. lilder, leaved For gilk-warm Iheding
- Fodder, Tuel wood, woud for making ubensils
- Fodder, fuel woad, timber [or sgricultural imploments, soil conservation

- Fodder, fuel wosd, timber Tor agriceliural implements, tannin, soil conservation
- Fruits used as o subslitule Tor ssap

159, Scedling Development and
Subsequent Growth in Helation to
Cotyledonary Senescence in two
Alpine Rosettes

Background

Twa herbaceous dicots, namely Podophylleem

hexendrum Rovle (Podophyllaceae) and

Aconifum heferophyllum Wall (Ranunculaceae,,
which grow in the Himalayan alpines and sub-
alpines, are of tremendous medicinal and
export value, and are presently endangered.
Although these plants perennate thvough
underground parts (containing active principles
of medicinal value), the period of active growth
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iz comlined only to a few summer months,
Hegeneralion is both by vegetative means as
well a8 via seedz, On many occasions little or
no viahle seéds are produced, and their
germination is not uniform; seeds may take
several months to a few vears for germination/
sepdling establishment. Moreover, following
seed germination, the plumule remains
guiescent until the onzet of senezcence of
cotyledens, which oceurs towards the end of 15t
voar of growth. [t is only during the Znd
growing season that the trze leaves emerge. [
appears Lhat the cotyledons regalate the
development of apical meristem and the new
leaves which would emerge adiacent to it. As
flowering and seed setting start in the 4th year,
it rvesulis inoa prolonged growing evele. Inoview
of the medicinal importance and commercial
relevance of these plants, it would he
apprapriale to estimate the endogenous pJELn[
arowth substances (known to regulate various
aspects of growth and development, including
senescenca) in sucds, ::LrL}-'lleur!S and to
experimentally influence seed germination and
stimulate zeedling growth.

Ohjectives

1. Te understand the hormonal (endogenous)
basis of cotyledonary control of development
of the apical meristem. lsolation and
guarntification of plant growth substances
most likely to be invalved in this
phenomenen.

2. To initiate growth of the plumule in the 15t
year itsell by ¢hemical means in order ta
hasten the growing cvela.

3. Comparisons to be made with another
species of Acenitum, namely A, balfouri
where inhibitory influence of the cotyledon
15 not present.

4. To influence seed germination by chemical
means.

Results and Achievernents

1. Enhancement of seed germination has been

found with certain plant growth substances.

2. Cotyledons are being analysed lor
endogendus hormone content,

3. Various chemicals have been applied in order
to enhance growth of the plamule in the 15t
vear itself (results are awaited).

43.5.10. Biochemieal Aspectls of
Ammonium Assimilation in
Mountain Plants

Backgrownd

Today major concern in the area of plant
biochemistry, histechnology and erop
improvement is to understand the mechanisms
that control the expression and developmental
pattern of enzyme proteins involved in nitrogen
metabolism and how they regulate the
distribution of carbon and nitrogen in different
plant purts? It i3 because nitragen metabolizm
is also linked to carbon metabolizm through
citric acid cvcle, A clear understanding of these
bwa major pathways is necessary for the future
plant biotechnology and crop improvemant
programme. This can be achieved only il we
understand the sub cellular and developmental
synthesisfactivity of enzymes invelved, and the
environmental facters on their synthesis!
setivity, This would be of specific value in the
area where the seil ferlility is very poor. The
long term goal of this project 12 to develop a
atromgr hiotechnology programme for improving
ammonium aszimilation and wnitrogen
distribution in econemically important plants.

Objectives:

1.To understand the bicchemical and
molecular mechanisms involved in the
regulation of gene expression and enzyme
synthesis associated with ammonium
pssimilation in plants,

2. To study the effects of various environmental
stress conditions on the activity! synthesis of
(S, GOGAT and GDH at protein and mENA
lewel.
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Results and Achietements

cOroweh pattern, nutrient accumulation and
sume enxymes of nitrogen metabolism were
gtudied in ivcine max and Sefinum
PRSI AT,

2 Shoot length decreased with inereasing
altitude increases while shoot and root dry
weights were highest at middle altitude in
both the species,

4. Higher soluble protein at loweat altitade and
varving level of free ammaonia in tissues
during plant development are commaon lor
both the species. A rapid decrease in
glutamine synthetase activity was observed
in both the specicz as allitude hereases.
Glutamale synithase did not show any
constant trend  while plutamate
dehydrogenase activity increased as altitude
Inerensas.

4.0 max shoot organic carbon increased as
altitude inereases whereas an opposite trend
was obgerved in 8. vesinatam,

2.8 INSTITUTIONAL NETWORKING
AND HUMAN INVESTMENT

3.6.1 Integrated Eco-development
Hesearch Programme (IERP) in the
Himalavan Region

Avcording to the recommendations of the
Project Evaluation Committees (PECs), the
following sixteen projects (ten to Universities,
twao to NGOs and four to Govt, Inatitutions!
Autpnomous Organisationsi were sanctioned
and funded during the vear,

L. Assessment of toxic metals and nutrients in
lake of Nainital: Biomonitoring and
remediation studies with phytoplankton
and macrephytes. {Dr. R.D. Tripathi,
Department of Aquatic Botany,
Environmental Seiences Division, National
Botanical Research Institute, Lucknow,
PR

=1

6. Biudies

Collection and evaluation of non-
conventional food plants of Assam and
Nagaland. (Dr. A K. Handique, Department
of Biotechnology, Gauvhati University,
Guwahati, Assam ).

. Afforestation based cco-conservation in

Gangotri-Gaumukh area, [(Dr, (Ms.)
Harshwanti Bisht, Department of
Economics, Govt. PG, Caollege, Uttarkashi,
LRy

Integrated watershed management of
Subansit river basm, Arunachal Pradesh.
1Dy, RS, Yadav, Department of Geography,
Arunachal University, Doimukh, Itanagar,
Arunuchal Pradeshl,

an ecology of Kala Bans
npatarinm adenophorum Sprengel). (D,
M.PS. Arya, Hill Campus <Ranichaori, G.5.
Pant University of Agriculture and
Technology, Pantnagar, P}

. Reeovery of degraded ecosystem by mixes

of woody szpecies of varying symbiotic
agsociations. 1Dr. 8.P. Singh, Botany
Department, Kumaun University, Mainital,
LLE).

. Conservation and propagation of three

endemic endangered and rare plant species
of Saharanpur-Siwaliks, Doon valley and
lower Mussoorie forests. (Dr. Y.ES, Pundir,
Depariment of Botany, DBS (PG) College,
Dehradun, UP )L

Studies of genetie diversity and
impravement of Seabuckthorn {Hippophae
L.y, a multi-purpoze plant of cold desert
Himulaya. (Dr. Virendra Singh,
Department of  Agroforestry  and
Enviranment, Himanchal Pradesh Krishi
Vishwavidhyalaya, Palampur, HE).

. Exploration of Amphibion fauna of

Arunachal Pradesh with emphasis on the
conservation measures, reproductive
behaviour and ethnozoological information.
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11.

12,

13

14,

15,

16

(DriMrs.) Sabitry Chowdhury, Department
of Zovlogy, Cotton College, Guwahati,
Asgam ),

. Comparative environmental investigation

in Dewalgarh and Bachhangad catchments,
Garhwal Himalaya, UP (Dr. G.5. Rawat,
Depariment of Geology, HNB Garhwal
University, Brinagar, Garhwal, U.RL

Building a model plan for biediversity
conservation and  socio-economic
development of the people in the buffer zone
of Parks based on sustainable eco-tourism.
{Mr. Mahendra Singh Kunwar, Fimalayan
Action Research Centre (HARC), Dehradun,
HEE

Biodiversity of Dendratium (Orchidaceae)
in North-Eastern India: Studies on their
congervation far sustainable use. (Dr
Yogendra Kumar, Department of Botany,
Morth Eastern Hill University |, Shillong,
Meghaloyva).

Standardization of propagation and
afforestation techniques of shrubs of
Western Himalaya. (Dr. P.5. Chauhan,
Department of Silvieculture and
Agroforestry, Dr. Y5, Parmar University of
Horticalture and Forestry, Nauni, Solan,
H.P.).

Vano main agni ke prabhawon ke prati
janjagrokata evam vaigyanik sodh tatha
sanrakshan-sambandhit vibhinna
ghatakon ke madhya samanjazva sthapita
karana. (Mr. Bhupendra Singh Bhandari,
Society for Entirety and Efficacious
Development, Srinagar, Garhwal, ULE)

Commercial viability and strategy for
success of eco-friendly agro-based and
forest-based industries in UP hills. (D
.8, Negi, Department of Commerce, HNE
Garhwal University, Srinagar, Garhwal,
LR}

. Aspects of ascariazis and hoolkworm

infections in tropical and montaneous high
rain fall areas of Meghalaya: An

investigation into transmission dynamics
und anthelmintic efficacy of a putatively
curative plants, (D (Mrs.} Veena Tandon.
Departeent of Zoolegy, North Eastern Hill
University, Shillong, Meghalayar,

Pinanctal commitments of Lwenty-six on-
going prajects were alao fulfilled during the
vear. Seven projecls were completed and
recommendation of these projects were sent
to the coneerned user departments of State/
Central Government for fallow-up action/
replication, For wide dissemination of
research findings the executive summaries
of these completed projects were sent for
publication in the ENVIS Bulletin of the
Institute. Menitoring of thirty-eight on-
going projects was done through the
evaluation of Annual Progress Report by
subject experts whereas six feld oriented
on going projects were got monitored
through Expert Commiltees by spot
evaluation. Follow-up actions on the
suggestions of expertsfexpert commitiees
word also initiated during the vear. In all,
follow-up action om ninety-five projects files
was initiated during the vear. Of these, ten
project files were completed in all respects
and elosed. During the year fifty-four
projects were ongoing in ten States of
Indian Himalaya. According to the
suggestion and approval of the Project
Evaluation Committes (PEC) the project
profile of the pregramme (fe. IERP) was
muodified during the vear and printed for
the wze of prospective Pls, For the
finalisation of pending fresh/ revised project
proposals during the year seventh meeting
of the PEC under said programme was
organised at Dr. ¥.8. Parmar University of
Horticulture and Forestry, Mauni, Svlan
(H.P) on August 21-22 1098, Seven
memhbers including the Chairman,
nominated by Mimistry of Environment &
Forests, Govt. of India, attended the
mesling, Follow-up action on the
recammendations of the PEC was also
inbated/completed during the year.
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3.6.2. Environment Awareness

Programmes

For wide dissemination of natural resource
eonseryalian .']!'II'.! r!'.l}l'l'l:tg‘t"]ﬁfﬂ'i rl]l."}i!-ﬂf{r_". a twao
day warkshop was organized by the Institute
at Govt. Imter College, Lohaghar, Pithoragarh
from November 20 to 21 1996, Abowt {ifty-gix
students and teachers representing seventesn
achanisfcollemes of Pithoragarh district actively
purticipated in the workshop. Recent
technigues: of biodiversity asseszment and
conservation were discussed in details during
the workshop.

Waorld Environment Day wias organised by
the Instituce all aeross Lhe Himalava.
PMlantation progeamme ot Kotarmal Campus
and @ Eroup discussion amonyg the stall were
proanised ot the Headguarters, Kosi, Almora,
Himsachal Unit of the Institute organized a
public forom discussion GREEN MANALIL-
CLEAN MANALIL at Manali by involving local
peaple, MGOs, forest department officials and
representatives of schools and scientific
crgpanizgations of the area. The discussions
during this cceasion were fooused on an-going
parbage problem in Manali town, land and
forest degradation, declining air and water
guality, ele. The seientists af the Unit alse
highlighted Institute's efforts in garbage
management and air monitoring work initiated
at Manali and adjacent areas of the Himachal
Unit, Garhwal Unit celebrated World
Environment Day in Dugar Gad Catchment of
Pauri Garhwal by involving local inhabitants,
Mahila Mangal Dal women and childven, To
begin with, each participant brought a
covkainer of water from a neachy straam and
watered the plantation raised by the Institute,
lzgues on local environmental problems were
alzo dizeussed during the cecasion. Novth-East
Unit of the Institute celebrated World
Enviremment Duy at Dimapur, Nagaland that
was attended penerally by the local people
whereas Sikkim Unit of the Institute organised
it ot Gangrok by invalving lecal teachers and
officials of various departments.

World Biodiversity Day was also cefebrated
Ly the Institute all across the Himalaya, At
Headgquarters Ineel schoolfeollege level students
and teachers, Institute scientists and project
slall participated in the meeting. Issues
reiating 1o Himalavan Biodiversity
Conservation: [ssues and oplions were
discussed during the cccasion. Some school!
college siudents were also declared winners
based on their deliberations during the
occasion. Garhwal Unit celebrated it at a
remote and high altitude village, Reni, in
Nanda Thevi Biosphere Reserve (NDBERL
Participants, including women and children,
ware the inhabitants of buffer zone of the
Beserve. Activities initiated by the Institute
on the aspeets of biediversity conservation
particularly m NDER were discuszed during
the meeting, Himuachal Unit celebrated World
Biodiversity Day by involving students and
teachers of Day Star Schoal, Manali.
Himalayan biodiversity and its importance
were the main aspecis of the dizcussion. A
eompelition on essay, poems and drawing {or
zchool and college lovel students was organised
by Sikkim Unit of the Institute at Gangtok
jeintly with WWF-India, Sikkim Fiald Office.
After deliberations winner students were
awarded prizes. North-East Unit also
celebrated it at Dimapur by invelving local
inhabitants, students and teachers.

3.6.3. On-site Training Programme

The Fifth On-site Training Programme to
villagera/farmera'rural women for three days
on nursery development, tree plantation
techniques and natural resource comservation
and managemenl was organised by the
Institute from February 2 to 4, 1997 at
Chhampgaon village, South Sikkim, Sikkim.
Forty five trainees from four remete villages of
South Sikkim {i.e. Chhamgaon, Jaubari;
Dhanbu Dara and Mamaly) attended the an-
site training programme. The programme was
inaugurated by Mr. Bishnu Lal Shetriva, the
oldest person of Mamlay village, and presided
over by the Scientist Incharge of Stkkim Unit
on Znd February 1997, The Scientist of INHI
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Core and Sikkim Unit imparted the training Lo
the trainees, The trainees welcomed this
activity and positive response from the trainess
indicated an urgent need to create
environmental awareness through on-site
training programmes among villagers' farmers!
rural women working particulorly in the other
remote villages of the Indinn Himalaya,

Fiz. 18 Oni-gite trninuiyg programmie ai Chhamgaon village

364, Dissemination of information

through networking

The Institute ig actively involved in the
dizzemination of knowledge through in house
publicntions, sueh as Hima-Paryavaran,
Annual Report and ENVIS Bulletin were
distributed during the year to 2156 NGOs, 108
Aendemie’ Scientifie/ Government Departments
and 380 subject experts working on various
azpects of Himubavan Environment and
Development.

Since the inception of the Institute s number
af NG0s, seademic, scientific, defence, medical
and village level institutiens are seeking
technical and seientific inputs from the
Institute. Therefore, mputs on varions aspects
of Himalayan environment and development
were provided by the Boientists of the Tnslitute
to fiftesn Academic! Covt.
Department, ninety-five villagers! farmers)
rural women, forty-three ex-service army
personuel, [ity-lfive in-service persons and
ginty:five representutives of variogs NGOs

Sciantalie/

during the year. Valuable scientifie and
technical inputs espeeially in the field of
madicinal plants were also provided during the
vear to the medieal students and teachers of
Tibatan Medical and Astrological Institute af
HH the Dalai Lama, [Tharamshala, Himachal
Pradesh. This activity will be continued and
strengthened further

3.6.5. Sirengthening of Central Nursery
at the Headguarters

The availability of appropriate plant
material is an important prerveqgizite to the
suceess of many ego-develppment progranmes,
Furthermare, ex-site conservation is considered
a viable option for complimenting in-situ
activities. Maintaininpg the important
Himalavan germ plasm through developing
and strengthening nursery iz an effective
approach for ex-siie activity, For ensuring
uninterrupted distribution of plant material to
the rural inhabitants for the use in
agroforestry and rehabilitation of degraded
lands and alzo to the R&D orgamisations for
eeientific seveening’ evaluation, the central
pursery at the Headguarters ef the Institute
was maintained and developed further during
the year, Thirly-six thousand and Afty (36,050
soedlingsisaplings of forty-five promising
mountain frees were raized in the nursery
during Lthe yedr Of these, eighl thousand
(&000) geadlings of various ireées were
distributed ta the villagersffarmersirural
women of contral Himalaya whereas foor
thousand twe hundred and eighty (4,280}
seedlings’ saplings of different trees were
distributed to various R&D institutions for
resenrch purpose during the year, The nurzery
also remained income generating during the
VERT.

3.6.6. Tropical Soil Biology and Fertility
Programme - South Asian Regional
Network

Thiz fz an ongaing programme, please see

previsus Annual Reports for details,
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Resiedt and Achieoemeniz

L. Project Tunding was pursued through
UNESCO and other agancies.

2, Cpordinator continued to work on Resource
quality of inputs in various systems.

3. Viee chairman/his nominee has presented
the progress of work at Governing Council
meeting and ensured support to SARNET
from Core funds.

4. Networking with individual scientisis and
database compilation continued,

3.6.7. Environmental Information System
on Himalavan Ecology

This is an ongoing programme, please see
previous Annual Reports for details,

Hesult and Achivoements

1. ERVIS bulletin 4011 was published and 44023
iz rendy to be published,

2. 125 quaries were handled during the vear to
provide services.

3. Duta baszes were expanded with view to
provide services [or experts and publications
on Himalayan Ecology.

4. Attempts were made to prepare an

internetive database for landuse in UP
Hills.

3.6.8. Mountain Environment and
Natural Resources Information
System Programme

This is #in ongoing programme, please see
previous Annual Reports lor details,

Fresudt and Aviievements

1. Heview of progress was done and the ongoing

programmes are scheduled for compilation
during the vear

2.The work of NG, Phauladhar Public

Edueation Society of farnird was supported
for agriculturdl support area rédévelopment.

QUICK APPRAISAL STUDIES

Community based rapid assessment of

biodiversity eonservation prospects in
MNorth East India

North East India represents the trasition
zone between the Indian, Inda - Malayan, Inde
- Chinese biogeographic region as well as a
meeting place of Himalayan mountains with
that of Peninsular India and therefore act as
a biogeographic gateway. About 5000 species
of flowering plants are expected to grow here,
This region is considered a sanctuary of ancient
angiosperms, as a number of primitive
flowering plants are found here. As such, this
aren is considered az a cradle of flowering
plants.

The unigue and rich floral diversity along
the altitude gradient from Mood plaing of the
great Brahamaputra to snow capped peaks in
Narth East Region of India supports a diverse
terrestrial and avian faunna. These faunnal
elements have evolved, over a millennia, in
intricate asgsociation with the communities
distributed along the mountain and hill slopes.
Morth East region of Indian forests [irm
important habitats of & number of mammalian
species and breeding grounds of a diverze avi-
fauna, The animals comprising a total of 11
order, 21 families, 86 genera, 148 species and
186 sub-species (BHCP 1993 has been
reported from thiz resion. Allogether about
530% of the mamalian speciez are endemic to
this region [SAARC, 19923 Out of 16 species
uf primates found in India, 11 sps. have been
reported lvom this region. Thé state of
Arunachal Pradesh alone have reported 9 aps.
of primates (Jerdon, 1874, Pocock, 1939:
Prater, 1945: Buonwal and Mohnot 19771, Out
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of TU species of birds, globally threstened and
reported 53 species m India are found in North
East vegion | Bhattacharjes, 19961, Most of the
endemie bird and animal species of the regrion
are rare and on the verge of extinction. It is
alzn nate worthy to mention that of the 28
feline apacies found the world over, India alona
hizs 15 spp. and within India North East resion
have a representation of 9 species, such as
clowded leopard, marble cat and golden cat are
endemic to thiz region.

Like in mpst mountaineous regions, the
nagtural forest iz an indispensible component in
the traditional agro - ecosystems of the
mountain environment in the North Eastern
region in Indig (Changkija 1996), The peaple
engage in collecting, graxing, hunting and
golected logging activitiez in the foreste to
supplement their needs and to aarn cash
income to supplement their farm production.
Plant collected in the forests include edible
fruits, seceds, {lowers, leaves. tubers,
mushrooms, bamboo shoots and stems; in
addition, as many a hendred mediciral plans,
fibhre and weaving materials, and dving
materials are gathered from the natureal
farests, Honting provides a means of proct
o source of animal protein for mountain peaple
as well as of esming cash income by selling
furs and eortain parts of the animals which are
uzged [or medicinal purposez. Villagers in the
area do not log trees throughout the entire
forest area does it but selectively in speeilic
areas. In this respect, there are a diverse
variely of non-timber products which are
valuable for home consumption and for sale in
ipgat marketz, The important aspects of these
activities is that they do not reault in forest
degradation becouse eolloction is contralied,
certiin part of the plants enly are collected,
and the guantity harvested is not excessive
beeausze loeal needs are mited, The tribals of
north eastern uplands of India primarily
practiving Swidden cultivation subsizts mainly
an caltivated cersals and o few selacted
vegetable erops. They however are nlso
directiy dependent em the natural forest for all
other subsidary food reguirements, medicine,

1
B

building materials, fuels ete. Even today, the
degree of dependency and the relationship that
ensues 15 cloze one specially in the rural areas,
Az Rarmakrishnan (1992} rightly commented,
their livelihood persuits with the surrounding
forest and forest related activities reveals an
amazing understanding of their environment.
This understanding coupled with their
subsistance requirement gave rise Lo
development of survival strategies based on the
lecal resvurees, (hver the years, this has given
rise to & unique caltural mechaniam of resource
management practices that allow the
harvesting of resources without endangering
their natural assettz and their very survival
(Fig. 19 & 200,

Another important aspeet is the existenge of
snered forests are usually strategically loeated
anid collectively owned by the community. In
such sacred foreste were performed anll the
important religious rituals and cercmonies.
Such forests were believed to be the abode of
the spirits. [t was taboo to cot trees, hunt
games or even collection of herbs and children
were strictly restricted from entering such
fovest tor fear that the rage of the spirits will
befoll them if the farest is disturbed in any
W

However, the srdeess of chanpe has brought
a change in their philosophy. Thus although
the baliefs exist: it 15 not seripusly considered
nar do the people adhere to the practicesz
prescrabsed,

Fig, 180 Ghvmmunity vescrva lorest
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Pl i, Minar forest pradissts aold fn the moricet

iin the other hand, as local population
pressure increases and marketing Hinkages
with the outside are intreduced, loss of
idipenous contral over collection of valuable
forest products, This iz evidenced by the fact
that in those villuges [ocated near the township
the natural Topest aress are practically gone to
micke way for the expanding towns,

The traditional wtilizhtion ol diversae
biologien] resources in the region ceflects a
diverse resources gse palern. but also the way
of maintaining biodiversity m mountain
spagvstems by the mountain people |Fig 19 &
#01. Here the nateral resources management
svstems are loealised svatems which form a
v decision making for meral people, since
rity of the farming systems and all
production =vstems in the region operate
Lhyough indigenous fnow]od e aystems.

As in the case of the Nagas, every tribal
cammunity of the region have thelr
rustumary laws and traditional rights to land
and i1tz resources. For an effective
im|,|'|-:3rnun1..'|L|cm of communnity bazed
conservation of biodiversity in the region, it
ig pertinemt to have proper unnderstanding of
the operation of zuch laws and rights and
the institutions that maintaing and regulnte
thew. Formuolation of community based
conservalien strategies should aim at
reviving the age-old ttibal knowledge and the
invoivement of the traditional svastem of
management. In this context, it is ol

importance to state that the village eouneil,
which is a traditional institution of village
administration is recognised and iz protected
by the law as per the provisions of Article
ATIA of the Indion eonstitution, It consists of
representatives of all the different clan umits
ol the village who are well versea in the
history and customary laws and rights af its
community. The decisions and the authority
ol the counecil within its territery is
undisputed and binding for all practical
matters and issues.

The Nagar follow an indigenous svstem of
land holding wherein, land iz divided into
three categeries:- (o) Individual holding, (b}
clan holding, and (¢} village holding. In each
of these three catégories of holding, fand is
claszsified into two types: (i) Forest lands and
ity Jhum lands or cultivable lannds, The
areas under jhum lands are used for
cultivation purposes an 4 rotation basiz, The
arcaz under forest lands are usually kept
preserved for minimal foraging and extraction
of materials for house building and firewood
ete, It is Murther pointed out that the secial
r;1'gu71i:511{i_0|] of tribal sovietics uﬂil.}i'lﬂtli?&'ﬁ omn
enhaneement of the spirit of community
wellare. Soeh in-built eommunity spirits
combined with their intuitive ecologicul
understanding could be positively explored for
conservalive purpises.

While urbanization and commercialisation
iz a symbal of modernization, the forees of
which can not be stopped; the prospect of
establishing community based conservation
sveiemn by harnessing the traditional system
of village administration and land use
pattern offers ample scope and needs further
investigation.

For evolving suitable conservation
strategies for vavious species at risk it would
be essentinl to crtalosue these to begin with.
Détailed hinlogieal conservation studies
should follow the initial process of
identification of species and their habitat and
threats to their continoed survival, The
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members of the community may then be
educated on the importance of conservation,
The (avt agencies of NGO's efforts at
conservation should aim at motivating and
mvelving the people at the grass roaot level,
Strategies of conservation zhould be
tormulated on the basiz of the understanding
of the local situation. Since forests and it's
resoUrces management system is oa
participatory system, direct communal
invelvement should be ipvited and
encouraged. As far as poszible the
conservation programmes should aim at
utilising and strengthening the local
enforcing bodies like the village councils.
This will ensure the commitment of the
community towards the conzervation efforts.

Environmental Assessment of recent
landzlides in Kalimpong Sub-division of
West Bengal in the Darjeeling Himalaya

Bachgronrd

A landslide event of large magnitude
consisting of numercus landslidez in
Kalimpong Sub-division of Darjeeling
Himalaya took place on 1Zth July 19986.
This caused tremendous loss of lives and
property on a single calamitous night.  Good
farm lands with standing cropes and hurn
settlements ware perished apart from so
many lives. These landslides occurred
following torrentinl rains of high intensity
lasting over b days preceeding these
hazardous evtents. The affected areas are
nedr Burbut Devithan in Nimbung village
telaiming nearly T lives) and near community
center of Gestok village (elaiming nearly 19
livest  An assessment of two big landslide
sites ol Burbut devithon was endertaken to
understand the couses and implications.

Chservations

1. Lond use at both the sites wore observed as
livestock rearing and
settloments within the mam body of slides.
Cpen forest exists near the crown and main
=carp portions. These sites have an elevation

agEvicwltare,

range of 900 meters to 1200 meters. The toe
portions almest reach upte to Turung khola
[stream ) which finally drains into Tista river.
Sloepe was observed in the range of 450 to
530 in a direction of N120o, The width of
surface of rupture and the displaced mass
was found to be 20 te 120 meters: slope
length aleng the main body including zones
of depletion, accumulation and displaced
material upto the toe 13 120 to 350 meters.

Gealogically, these areas show oecurrence of
mica schist and garnetifercus mica schist as
predominant lithology, The affected sites
showed the presence of highly weathered
mica schist as bed roeks. Thus, the cause of
these slides seem to be heavy water
saturation of thess weathered rocks and sails
during the high intensity rainfall leading to
finite shear failure in the form of retational
slidez. The sliding movements perceptibly
took place on the circular or near circular
surface of failure.

Fig: 21. Ficld documopation of lapdadide
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g, 22, Affected agricelruval feld

3. Therefore, the inflerred causes are
inhospitable geological conditions as the
presence of highly weathered rocks coupled
with anthropogenic activities sz forming and
the high intensity rainfall. The calamitous
proportions of these environmental events

reguire in-deplh researehes on assessment of

risks, monitaring and control measures in
such Himalayan terrain (Fig. 21, 22 & 23).

Fracdin . Awvillage hiuse rhissiar in the dangevos vicniy af

4. MISCELLANEOUS ITEMS
4.1. Addition to Library

Eight hundred and fortv-seven (847) books
were added in the library during the vear. The
wotal number of books available in the Library
15 6768, A total of 115 international and
national periodicals are being subscribed in the
library including 15 periedicals subseribed by
the ENVIS Centre on Himalayan Ecology at
the Institute. Databases of library have been
updated. Yearwise volumesz of published
rescareh papers, popular articles, and books
(1985-96) have been updated. Articles Alert
Services are being provided by the library A
namber of very useful books have been
received from the Environmental Information
Svstem | ENVIS) Centre. Bome books were also
received from Internationmal Centre lor
[ntegrated Mountain Development (1CIMOD),
Kathmandw., Library iz also recsiving
complimentary ¢opy of international journal
"Mountain Research and Development™ from
[CTAOTY

4.2. Visitors

P+ Edwin Bernbaum, Senior Fellaow, The
Mountain Institute, Franklin, West Virginia,
USA visited Garhwal Unit of the Institute on
L4th Septamber, 1996 and the Head Guarters
of the Institute on September 24- 25, 1996, At
both ploces he deliverad a talk on "Sacred
Mountaing of the World", He also visited
Hanumanchatti and participated in the Third
Rivual Distribution of Tree Beedlings and
Plantation Ceremony organized under
Badrivan Restaration Programme ( BRFP) of the
Institute on 19th September, 199G6. He
subsequently made the assesssment of the
nbove mentioned programme (BRF)

4.3, Membership of Professional Societies

Indian Plant Tissue Culture Association
IL.M.5. Palni)

" Member, Steering Committee on
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Rathangehu Hydel Projeet, Sikkim {1996-
continuing) | E. Sharma)

* Chatrman Multidiseiplinary High Level
Committee on Rathangehn Hydel Project.
Sikkim (sgince 1997 (E. Sharma)

Member. Governing and Executive Couneils,
State Seience and Technology Couneil,
Silkim ¢ 19896-conlinuing) (E. 8h 4

o arma

Indian Society for Plantation Crops (85K,
MNandi)

" Eeelogical Society of America (sinee 19971 (R,
C. Sundriyal:

World Federation of Culture Collection,
Netherlands (Anita Pandey)

# Member for the State Level Bindiversity
Cuommittee, Shimla {(8tate Cauneil lor
Srience, Technolagy and Envirenment) (H.K.
Badaola)

* Members of Advisory Committee for
Improved Forest Management Practices,
Indo UK HP Forestry Project, Department
af FPorest Farming and Conservation, Govt.
al Himachal Pradesh (H.K. Badola and
S.0.R. Vishvakarma),

Assovintion of Microbiologists of India.
(Anita Pandey .

4.4, AWARDS

* Vishisht Vaigyvanik Puraskar for 1995
awarded by the Ministry of Environment
and Parests, Government of India,
Parvavaran Bhawan, New Delhi in
recognition of work in the srea of Ecology,
FEeo-regeneration and Conzervation of
Natural Resouwrces, (E. Sharma)

* Internship  Award on  Mountain
Agrobiodiversity and Cropz Rescarch
Management was conferred to Dr. B.K.
Maikhuwi by International Center lov

Integrated Mountain  Development,
Kathmandu, Nepal which has been availad
at ICIMOD in terms of 5 weeks training
programme from January 9 to Febraary 17,
1996

4.5. Publications of the Faeulty

4.5.1. Scientific Papers

Airi, 5., LS. Rawal, U. Dhar & A N. Purchit
(1997}, Paopulation studies on Podophyllem
fexarndrem Royle - u dwindling, medicinal
plant of the Himalava. Plant Genetic Reacurce
Newslelter 110: 29-34,

Bag, N, L.M.5. Palni & S.K. Nandi (1937
Maszs propagation ol tea using tissue culture
methods, Physiology and Moleeular Biology of
Plants 3- 99-103.

Bhadula, 5.K., A. Singh, H. Lata, C.P.
Kunival & AN, Purohit (1996, Genetie
resources of Padophyllum hexandrom Royle, an
endangered medicinal species from Garhwal
Himalaya, India. International Plant Genetic
Resources Mewsletter, 106:26-29,

Bisht, B.S. and P.C. Tiwari {1998), Landuse
planning for sustainable resource development
in' Kumaen Lesser Himalaya - a study of Gomti
watershed., International Journal of
Sustainable Development and World Ecology,
{3) 23-24.

Bisht, B.S. and P.C. Tiwari (1997},
Decupational Pattern and Trend of Raral Out-
Migration - A study of Gomti Watershed in UP
Himalaya. Journal of Rural Development,
16Gi2), 329-330,

Changkija Sapu and Y. Kumar {1996).
Ethnobotanical Folk Practices and Beliefs of
the Ao-Nagas in Nagaland, India.
Ethnobotany, 8 26-30.

Chand, R., B.5. Mehta and G.8. Satayal
(1996) Mining wasteland in the Kumaun
Himalaya: A Case Study of Dewalthal Mining
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Area. Fireot Kumar, PP Dhyani and L.M.S,
Palni (eds,} Land Utilization in the Central
Himualaya: Problems and Management

Options, Indus Publizhing Co., New Delhi

Das, A K. & Rao, K.8. (Compilers). (1996},
Biology and Fertility of Tropical Soils:
Bibliography and Abstracts. South Asian
Regional Netwaork, Tropical Soeil Biology and
Fevtility Programme, New Delhi,

Dhar, U, R.S. Rawal, & 5.5, Samant | 1996)
Endemie plant diversity in Indian Himalaya
III. Bragsicaceae. Biogeographica 72(1): 19,32,

Dhar, U, B.S. Rawal, 8.5, Samant {1907,
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conservation. Biediversity and Conservation 6,
1045-1062,

Faroogquee, Nehal A., .5, Hawat, [ Joshi
and 5. Sharma (19961, Landscape Dhiversity
as a New Element in the Microlevel
Development Planming : A Case Study in
Central Himalayva, Journal of Rural
Development 15 (4): 569-576.

Farvoguee, Nehal A, and K.G. Saxena
(1996, Conservation and utilization of
medicinal plants in high hills of the central
Himalayvaz. Environmental Conservation 23
{1 Ta-80
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Central Himalayan high altitude transhuman
villages. Nomadic Peoples 38: 143-148,

Ghosh, 8., K.K. Sen, U. Rana, K.3. Rao &
K.00 Saxena(1996), Applications of GIS for
land use planning, Photonirvachalk. 24(3): 190-
202 + Colour Plata.

Jain, AP, J.C. Kuniyval & A.5.
Shannigrahi (1996]. Solid Waste
Monagement in Mehal. In : Proceedings of
2ind WEDC Conference: Reaching the

unreached Challenges for the 21st Century,
Conference prints, 2:266 267,

Jashi, 5.C. & R.K, Maikhuri {19956},
Seasonal changes i photochemical efficiency
and leal area of nitrogen and non-nitrogen
fixing tree species grown in degraded land,
Journal of Sustainable FPorestry, 3:1-11.

Joshi, V. & G.C.8 Negi (1996).
Hydrometerological studies in two landuse
practices of Garhwal Himalaya., In: Pathak,
P5. & B. Gopal {eds.), Studies 1n Indian
Aproecosystems. National Institute of Ecology,
New Delhi. pp. 15-20.

Joshi, V., G.C.85. Negi & K. Kumar (1996
Problems and mansgement options f[or
sustainable land wze in two micro-catchments
of the Central Himalaya, In: KEumar, K., BE
Dhyany & LM.S. Palni (eds.), Land Utilization
in the Central Himalaya; Problems and
Management Options, Indus Publishing Co.
Ltd., Naw Delhi. pp. 250-269.
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burst: a natural calamity- o case study from
Garhwal Himalaya, U.P. Indian Building
Congress, New Delhi, 4: 207-219.
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tropics. Journal of Trepical Scierce 9 (2): 154
- 185,

Kothyari, B.P, K.5. Rao & L.M.S. Palni.
(1996). Salt or Sweet {or the rehabilitation of
degraded lands in the Himalaya. In: K, Kumar,
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and Management Options, Indus Publishers,
New Dalhi. pp- 3253-354 + colour plates.
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Rehahilitation of Degraded Lands: A
Sustainable Landuse for the Himalavan Mid
Mountains, (Ed. Kireet Eumar, PF. Dhyani
and L.M.5. Palni). Land Utilization-in the
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Central Himalava: Problems and Management
Optionz, Indus Publishing Company, New
Delhi, 309-322.

Krishna, A.P. (1996}, Hemote sensing
approach lor watershed bused resources
management in the Sikkim Himalaya - a case
study. Journal of the Indian Society of Remole
Sensing 2402 69-85.

Krizshna, AP, (1998) Land cover change
dynamics of @ Himalayan watershed utilizing
Indian Hemate Sensing Satellite (IRS) data. In;
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Nebraska, IEEE Geoscience and Remote
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Asinn-Pacific Remote Sensing and GIS Journal
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Indian Forester 123(1): 26-31.

Sundrival, M & LK. Rai (1998) Wild edible
plantz of the Sikkim Himalaya. Journal of Hill
Research 902 267-278,
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Sundrival, R.C. & E. Sharma (19946,
Anthrapogenic pressure on tree structure and
biomass in the temperate forest of Mamlay
watershed in Sikkim. Forest Ecology and
Management 8101-3 113-134.

Tewari, A. & U, Dhar (1996). An
investigation on seed germination of Indian
Butier Tree Aisandre butvracea, Seed Scoence
amd Technology 24: 211-218,

Upreti Jyoti & U. Dhar 1997}
Micropropagation of Bowhinie vaflin Wight &
Arnott-n leguminous liana. Plint Cell Reports
16 15 2251-254,

Vishvakarma S.C.R. & G.5. Singh (19961,
trrewia apposilifelic time for revival in
Himalayas, Agroforestry Today 8:14 15,

4.3.2. Popular Articles by Faculty

Airi, 8. & Jyoti Upreti | 1996), Himalay Ki
Ucheh Shikhariy Aushadhi Padap Prajativa-
Sanrakshan and Uses, In: Dhar et al. (ed)
Himalay Ki Jav Wividhata Sanrakshan Mei
Jantn Ki Bhagidari ¢ GEPIHED, Katarmal,
Almora, 37-67,

Badola, H.K. {1996}, Sthaniy Jav Vividhata Ka
Jankari - Kitna Awashaval. In: Dhar et al,,
ied,) Himalay Ki Jav Vividhata Sanrakshan
Mei Janta Ki Bhagidari, GRFTHED, Kosi-
Katarmal, Almova. 34-39,

Badola, H.K. (1996). Semi modified riparian
hahitat attracts fruit bats in Kullu Valley.
Hima Parvavaran 772/ -871517-18,

Badola, LK. & Y K. Bhatt {1996). Pastures
in Kanawar Wildlile Sanctuary : Conservation
Potential. Hima-Paryavaran 72807 19-20.

Bag, M., S.K. Nandi & L.M.S. Palni 1995/
96). Mass scale propagation of tea. Hima
Paryavaran 7 & &: 14-16.

Bisht, B.5., B.P. Kothyari, 5. K. Bhuchaor
and L.M.S. Palni (1996), The Pivotal role of
women in Central Himalays: A case study from
village Arah. ENVIS, Vol 4013, 3-11,

Dhar, U., 5.8. Samant & R.5. Rawal {1996).
Himalay Ki Jav Vividhata Sanrakshan Mei
Janata Ki Bhagidari | [I1 {ed.). GEPITHED,
Kosi-Katarmal, Almara. 77 pp.

Dhar, U., 11996). Himalay Ki Jav Vividhata -
Ek Avigkan., In : Dhar et al (ed.) Himalay Ki
Jav Vividhata Sanrakshan Mei Janta Ki
Bhagidari, GBPIHED, Kozsi-Katarmal, Almora
10-13

Joshi, M., 5. Sharma, H.C. Rikhari, 8.
Bhuchar, A. Pandey, DS, Hawat & LM.S.
Palni (1996). Haigad Watershed; Mountain
site for ABE Sub-Programme: & report. Hima
- Paryavaran, 8(2}: 9-11.

KEumar, K. and G.5. Satyal (1996, Jav
Vividhata Sanrsyan Hetw Mrada Tatuon kaa
Adhivan, Dhar, 1., 5.5. Samant and R.5.
Rawal (eds.) Himalayan kee Jav Vividhata,
Sanrsyan mat Janata kee Bhageedari,
Gyonadaya Prakashan, Nanital. pp. 46-50.

Maikhuri, H.K., R.L. Semwal, 5. Nautiyal
& K.5. Rao (1996). Neglected mountain erop
diversity needs conservation, Hima
Paryavaran 8: 12-13,

Mepi, G.C.5,; V. Joshi & K. Kumar (19961,
Drinking water issues in the hills- Diagnosis
of the problem and some remedial measures,
In: Proceedings of a Seminar on Water
Management in the Himalayan Regions of
India. Bociety for Himalayan Environmental
Rehabilitation and Peoples’ Action, Lucknow.
pr.153-64.

Rai, 8.C., & R.C. Sundriyal (1996) Pipon
System: a traditional conservation practice in
north Sikkim. Hima-Paryavaran T(2) & 8{1) |
16-17
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Rawal, R.5. (1996). Javik Bamuday, 1.
Sanrachnatmak vividhata, In: Dhar et al (ed)
Fimalay Ki Jav Vividhata Sanrakshan Mei
Janta Ki Bhagidari : BPTHED, Kosi-Katarmal,
Almora, 40-45,

Samant, 8.5, (1996) Champawal Tahsil Ki
Jav Vividhata : Ek Avlaksn. In: Dhar et al,
ted.) Himalay Ki Jav Vividhata Sanrakshan
Mei Janta Ki Bhagidari, GRPIHED, Kosi-
Katarmal, Almara, 14-33.

Sharma, 5., A.K. Mishra and 5.K. Nandi
{1995/96). lodine evam manav swasth, Hima-
Paryavaran 7 & 8 : 23-24.

Sharma, I, Sundrival, R.C. & E. Sharma
11996) Himalayan alder: Potential and
progpecis for sustainability. 588 Newsletter
S2h 811,

Upreti Jyoti, A.Tewari, E.A. Siril, L.D.
Bhatt and D.S. Mehta (1996). Bahu Upyogi
Prajatiyo Mei Pravardhan Vidhiyo ka Adhyyan
In: Dhar et al. (ed) Jav Vividhaia Sanrakshan
Mei Janta Ki Bhagidari, GBPIHED, Kosi-
Katarmal, Almora, 68-T5.

4.6. PARTICIPATION IN SYMPOSIA/
CONFERENCES

Seminar on Cash Crops and Vepetable
Cultivation for Rural Development organized
by Society for Himalayan Agriculture and
Rural Development, Augustmuni (Chamali), 22
May, 1996. (R.K. Maikhuri).

Seminar on Water Management in the
Himalayan Regions of India organized by
Society for Himalayan Envircnmental
Rehabilitation and Peoples’ Action, Mainital.
22-23 August, 1996 (G.C.8. Negi).

Seminar on Rabbit Rearing and Regional
Development arganized by Sceiety for
Environment, Eduecation and Development
(SEED) at Chopta {Chamoli). 25-26 September,
1896, (R.K. Maikhuri).

Internship Fellowship Programme on
Mountain Agrobiodiversity and Crops Research
Management organized by the Mountain
Farming System Division of International
Center for Integrated Mountain Development
HJCIMODY, Kathmandua, Nepal, January 817
February, 1997, (R.K., Maikhuri}.

Seminar on Environmental Problems and
Solution in Hill Area of Uttar Pradesh
organized by the Environment Directorate,
Utlar Pradesh at Srinagar-Garhwal. 27 March,
1997, (LK. Maikhuri & A.S. Rawat).

Jal Samagam: Paiyial Par Kendrit Karyshalo
arganized by Pecples’ Association for Hill Ares
Research and U.P. Academy of Administration,
Nainital. 26-30 March, 1997, (G.C.S. Negil.

Paharon Mein Swachh Satat Paiyvjal Apurt
Hetu Prabandhan organized by Sri
Bhubneshwari Mahila Ashram, Tehri Garhwal,
3-4 April, 1956, (G.C.8. Negi).

Project Monitoring Working session, Organisad
by Biodiversity Conservation Network, USA, at
Martam village, East Sikkim, during 1 -5 May,
1996, (R.C. Sundriyal, 5.C. Rai & E,
Sharma)

Expert Meeting on Agriculture Biodiversity
Management at India International Centre,
New Delhi, organised by ICINOD diring 17 -
18 July 1986 (E, Sharma, K.5. Rao, R
Mailkhuri)

Expert Meeting on Rangeland and Pastoral
Management at ICIMOD during 4 - &
Movember 1996 (R.C. Sundrival & N.A.
Farooguee}

International symposium on Cpen IGEP/
BAHC-LUCC joint Inter - core Projects
Symposium on Interactions Between the
Hydrologieal Cyele and Land-use/cover, held at
Eyoto, Japan during Novembear 4 - 7, 1995
{8.C. Rai)
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APO World Conference on Green Productivity
at Manila, Philippines during 2 -4 December
1946 (R.C. Sundriyal)

Landslide Hazard Zonation organised by
Central Building Research Institute, Roorkee,
and Department of Seience and Technology,
Government of India and Sikkim State Science
and Technalogy Council, held at Gangtok
during March 3 - 4. 1997 (AP Krizhna)

Participatory Monitering Working Session
organised at Martam Village for Langtang
Eeotouriesm Project (Nepal), Makalu-Barun
Conservation Area Project (Nepal) and Bikkim
Biodiversity and Feotourigm Projeet (Sikkim)
during March 7 - 8, 1897 (5.C. Rai, R.C.
Sundriyal & E. Sharma)

Participated in seminar on “Solid Waste
Management : A Developing Countries
Perspective” organized by National Couneil of
Development Communication, New Delhi,
Seplember 28, 1996 (A.P. Jain and A.S.
Shannigrahi).

Seminar on Planning and Development of
Kullu Valley, organized by Department of
Country and Town Planning, Govt. of
Himachal Pradesh, Shimla; Oetober 12 13,
1994, Kuallu, {J.C. Kanival and 5.C.R.
Vishvakarma)

4,7, TRAINING COURSES/
WORKSHOPS

Rural Environment Management Training
Course sponsored by British Couneil Division,
British Deputy High Commission, Caleutta and
Caoordinated by Centre for Arid Zone Studies,
Univerisity of Wales, Bangor, UK. and Xavier,
Institute of Management, Bhubnezhwar from
27, January to 4, April, 1997 (S.5. Samant).

Regional Kharif Crop workshop organized by
G.B. Pant University of Agriculture and
Technology Hill Campus, Ranichauri (Tehri
Garhwal), 156 May, 1996, (R.K. Maikhuri).

Indian Building Congress on  Built
Environment and Natural Hazard crganized
by Indian Building Congress, Vigyan Bhawan,
New Delhi. 7-8§ February, 1997. (V. Joshi).

Warkshop on Futuristic Model Habitat
organized by Wadia Institute of Himalayan
Geology, Pauri-Garhwal. 7-8 March, 1997. (V.
Joshi).

Indo-U.5. Workshop on Palaeoseismicity {with
Reference to Seismic Hazard Assessment in the
Himalaya) organized by Wadia Institute of
Himalayan Geology, Dehra Dun. 26-28 March,
1497 (V. Joshi).

Regional Weorkshop an Nursery Development,
Training and Technique of Afforestation
Programme organized by Biomass Research
Centre, HAFPRC, HNB Garhwal University,
Srinagar (Garhwall. 27-28 March, 1997, (REK.
Maikhuri).

Watienal Beminar on Backward Communities:
Identity, Development & Transformation, M.B.
Govt. PG, College, Haldwani. November 15,
1996 (PK. Samal)

International Waorkshop on Global Advances in
Tea Science. Organized by National Institute
af Seience, Technology and Development, New
Delhi, 10-12 October, 1996, (Anita Pandey &
L.M.S, Palni).

International Workshop on Prospects of
Medicinal Plants, Dr Y.8. Parmar Univeraity
of Horticulture & Forestry, Nauni, Solan, H.E
4-8 November' 1996. (M. Nadeem).

Symposium on Plant Physiclogy for National
Development, Bose Institute, Caleutta. 17-19
December, 1996, (S.K. Nandi).

Twelfth Plantation Crops Symposium,
Kottayam, Kerala. 27-20 November, 1996,
(Poonam Vyas).

Mational Seminar on Conservation, Banaras
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Hindu University, Varanasi. 3-7 December,
1996, (8, Sharma).

Natisnal Symposinm of Plant Tissue Calture
Association Meeting, Osmania University,
Hyderabad. 29-31 January, 1997 (L.M.S.
Pulni)

Study Vizit to Biccontrol of Plant Diseazes
Laboratory through zponsorship of USDA,
[mternationn] Cooperation & Development,
Rescarch & Scienlific Exchange Division,
Beltsville, Maryland, USA11 July - 9 August,
189486, (Anita Pandey),

Delivered lecture on "Domestication Strategy
for Himalayvan Medicinal Plants of Economie
Valoe" in National Workshop on "Harvesting
Herbs - 2000, HAPPRC, HNB Garhwal
University, Srinagar, October 1996 (U, Dhar).

Imvited Lo deliver Keynote Address on
“Conservation and Endangered species and
ecpsvstems - Ecological and Biological
Approaches, Banarns Hindu University,
Varanasi, December 1996 (U, Dhard,

Delivered lecture on * Hole of Taxopomists and
Pata-Taxanomizts in Enriching Data base on
Biodiversity, in National Workshop on
‘Capacity Building in Tuxonomy 1n India®,

Jaipur. February 1997 (U, Dhar).

Biodiversity Conservation Prieritisation
Progesct, Project Desion Warkshop, organized by
WWE, New Delhi, India from 18-1% April, 1996
(8.5, Samant).

Field Workshop for School children, as first
phase of International Day of Biodiversity,
Mamnali, 12 December, 1994 (H.K. Badola).

NGO Waorkshep, Astitva Ke Live Sangarsh,
argamized by Sadpravas, BKallu, 11-14 January,
1597 (H.K. Badola),

Proposed Mid term Review Workshop of
FREEP-Great Himalayan National Park,
Maohali - Kullu, 2 March, 19497 (H.K. Badola),

Delivered lectare on * Introducing Biodiversity
on International Day For Biodiversity, to
students of Trinity School, Mohal Kallu (H.K.
Badola).

Brain Storming Session en Himalayan
Biodiversity Conservation organized by
GBPIHED (CBD), Kosi-Katarmal, India on
September 2, 1996 (U, Dhar, H.K. Badola,
5.8, Samant, K.5. Rawal, Sabodh Airi,
Jyoti Upreti, Anurag Tewari, E.A. Sirvil,
I.D. Bhatt).

Mational Seminar on Tribal Development
Oplions organized by GRBPTHED, Kosi-
Katarmal, almora from 22-24 May, 1996 (5.5.
Samanti.

Delivered lectyre on respurce use pattern of
rintivies of West Himalaya to Candian Students
during Summer Programme from 17-28, June,
1996 (5.5, Samant),

Imternational Sympozium on Sustainable
Utilization of Biodiversity, arganized by Sai
Institute of Environmental and Reliable
Distributors, at Indiva gandhi National Forest
Academy, Dehradun, India; from 8-10 March,
19497 (RS, Hawal),

Participated in Project Assessment Workshop
on Lireat Himalayan Natienal Park, Shamshi
Rullu (H.1). 2 Fehruary, 1996 (H.K. Badola,
J.C, Kunival & 5.C.H. Vishvakarma).

Brain sterming seszion on Himalayan
Biodiversity, GEPIHED, Kosi Almora. 2
September, 1996 (H.K. Badola)

drd Training Waorkshop, Jav Vividhita
Sanrakshan me Janta Ki Bhagidari, Orpanized
by CBD, GBPIHED | Kosi Almora), Lohaghat.
20021 November, 1996 (H.K. Badola},

Field Workshop for school ehildren, as firat
phase of International Day for Biodiversity,
Manali. 12 December, 1996 (H. K, Badola)

Participated and delivered a lecture on,
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Tourism and Envirenment' in Seminar on
Paryatan Vikas ka ek marg (in Hindi)
crganised by Sadprayas, Kuallu (H.PJ, 17 13
January, 1997 {(H.K. Badola, J.C. Kuniyal &
S5.C.R. Vishvakarma)

Participated in a Multi country Reld visit to
On the job traming sites in Sichuan, China, 1
4 Seplember, 1996 (1.C. Kuniyval)

Gender issues in energy and environment
management. TERL New Delhi, August 17,
19496 {B.5. Bisht and 5.K. Bhuchar).

Parlicipated in 22nd WEDC Conflerence :
Reaching the Unreached Challenges for the
21st Century organized by Water, Engineering
and Development Centre. Loughborough
Universily, Leicestershire, England in
collaboration with IPHE, India at Now Delhi,
9 13 September, 1996 (A, P. Jain, J.C.
Kuniyal & A.S. Shannigrahi)

Partictpated in seminar on "Salid Waste
Muanagement : A Developing Counlries
Perapective” organized by National Couneil of
Development Communication, New Delha,
Seplember 28, 1995 (AP, Jain and A.S.
Shannigrahil

Seminar on Planning and Development of
Kullu Valley, organized by Department of
Country and Town Planning, Gevt. of
Himachal Pradesh, Shimla, October 12 13,
1996, Kullu, (1.C, Kunival and 5.C.R.
Vishvalarmal,

Management Development Programme on
Wamen and Environment towards Bustainable
Development, Organised by Indian Institute of
Forest Management, Bhopal, May 13 - 17;
1996 {N.A. Farooquee}

Regional Pilot Training on Landslide Hazard
Management and Contrel in the Hindu Kosh
Himalaya, organized by [CIMOD at
Kathmandu during 13 Mayv to 7 June 1996
(AP, Krishna)

4.8. MEETINGS

Annual Review Meeting on Biodiversity
Conservation within the eontext of Traditional
Knowledge and Ecosystem Rehabiltation
iMacArthur Foundation - UNESCO Prajectt
organized by French Institute of Pondichery at
Pondichery., 5-6 October, 18896, (R.K.
Maikhuri & Sunil Nauatiyall.

Meeting ori Joint Forest Management in U
Hills arganized by U.P. Forest Department at
U.P Academy of Adminiztration, Maini Tal. 15-
16 November, 1996, (G.C.5. Negi).

Himalayan Ecosystem Studies organized by
Space Application center, Ahmedabad. 18
January, 1997, (V. Joshil

A publie forum diseussion [meeting) on Green
Manali Clean Manali, Phase II for World
Envirenment Day celebration, Manali, 5.June,
19496 (H.K. Badola & AP Jain)

Meeting on Improved Forest Management
Practices (IMPs) at Department of Forest,
Govt, of Himachal, Shamshi. 30 08 1996 & 23
11 19896, (S.C.R. Vishvakarma).

International Day for Biological DNMversity
organised by G. B, Pant Institute of Himalayan
Environment & Development, Himachal Unit,
Shamshi Kallu, Venue: Trinity School, Mohal
Kullu, 29 December, 1996 (FLK. Badola, AP
Jain, J.C. Kuniyal & A8, Shannigrahi)

State Level Biodiversity Committee Meeting,
organized by the State Council for Science,
Technology and Environment, Shimla, January
H, 1997 (H.K. Badola)

State Forest Research Advisory Committee
Meeting organized by Principal Chief
Conservator, Uttay Pradesh, Lucknow on
January 7, 1997 (8.5, Samant).

A public forum discussion {meeting) on Green
Manali Clean Manali, Phage I for World
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Environment Day celebration, Manali. 5 June,
19896 (H.K. Badola & A.P. Jain).

International Day for Biclogical Diversity
organised by G. B. Pant Institute of Himalayan
Environment & Development, Himachal Unit,
Shamshi Kulle, Venue: Trinity School, Mohal
Kullu, 29 December, 1996 (H.K. Badola, A.P.
Jain, J.C. Kuniyal & A.8. Shannigrahi),

Mestings were held at Biodiversity
Conservation Network, United States’ Agency
for International Development and World Bank
at Washington DC, The Mountain Institute,
Franklin, University of West Virginia, Morgan
Town; Colorado State University, Fort Colling;
Oregon State University, Corvallis and at
Indiana University, Bloomington, during
November 29 - 17 December 1998 (E.
Sharma).




4. STATEMENT OF ACCOUNTS

L.C. Sanghal & Co.
Chartered Accounfants
17, Rajpur Road, Dehradun-248001
Phone (0135) 654607, 653402 Fax: (0155} 723831
L. Senghal ALK Jain
B.ComiHons ), B.Com., FCA
L1E. FOA,

To

Director

G.B. Pant Institute of Himalayan Environment & Development
Kosi-Katarmal, Almara 263 643

Dear Sir,

We have examined the Balance Sheet of G.B, PANT INSTITUTE OF HIMALAYAN
ENVIRONMENT & DEVELOPMENT as on 31.3.97 and the Income & Expenditure A'c for the
year ended on that date which are in agreement with the books of account maintzined by the
zaid Institution.

We have obtained all the information and explanations which to the best of our knowledge
and belief were needssary for the purpose of the andit, In our opinion, proper hooks of accounts
have been kept by the Head Office and the branches of the above named institution so far as
appears from cur examination of the books, and proper returns adequate for the purposes of
audit have been received from units not visited by us, subject to the comments given below,

In our opinion and to the best of our information, and aceording to the information and

explanations given to us and subject to notes forming part of accounts, the said accounts give a
true and fair view:-

i) in the case of the Balance Sheet, of the State of AlTairs of the above named institution as
o 31.3.97;

i) in the case of Income & Expenditure Ade of the Income of ite accounting yesr ending on
31.3.87

For 1.C. Sanghal & Co.,
CHARTERED ACCOUNTANTS.,,

Sd/i-
ALK JAIN

{Partner}
Seal

17-Rajpur Road, Dehradun.
Dated: 29.8.97
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L.C. Sanghal & Co,
Chartered Accountants
17, Rajpur Hoad, Dehradun-248001
Phone (0135) 654607, 653402 Fax: (D135 728831
L. Sanghal ALK, Jain
B.ComiHang s, LLB, FCA, B.Cony, FCA

NOTES FORMING FART OF THE REPORT ON THE STATEMENT OF ACCOUNTS OF GE.
PANT INSTITUTE OF HIMALAYAN ENVIRONMENT AND DEVELOPMENT, KOSI,
ALMORA - 263 643. FOR THE YEAR ENDING 31-3-97 AND ANNEXED 10 THE BALANCE
SHEET O EVEN DATE.

L. Books of Accounts have been maintained in cush basis subject to para 4 below

2. Depreciation has not been provided on fixed assets in the aceounts and value has been
shown at cost.

4 All purchase of consumables, laboratory expenses, chemicals, plasswares, stores, and
stationery ete. have been charged to Income and Expenditure Account at the time of
purchase.

4. Intevest o Fixed Deposits has been provided on accruals basis,

5. Stock registers of azsets have been maintained by the institution for movenent of assots,

gtores, vehicles, which have been physically verified at regular intervals.

&, Provident Fund liabilities and investments of the institute has been incorporated in the
statement of aceounts.

T Fixed Azsets except vehicles have no insurance cover to provide security against any loss.
Considering the accumulated value of assets, appropriate insurance cover be shtained.
8. Dutstanding onteries pending adjustments in the Bank Reconciliation Statement needs to

be rectified.

0. Deposit for Consgtruetion of Rz, 12,39, 189,000 with C.CU (ME, & FJ New Delhi, needs to
be adjusted as a part of the building have been completed.

10, Annexure 'A'to "M and "1" to "34° are integral part of the Statement of Accounts prepared
for the year,

For LC. Sanghal & Co.,

CHARTERED ACCOUNTANTS.,

a4/-
AK JAIN
[Partner)
Seal
17-Rajpur Hoad, Dehraduan.
Dated: 29,8 47
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G.B. PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)
BALANCE SHEET AS O 31st MARCH 1997

PAHTICULARS AMNN AMOUNT AMOUNT
SOURCE OF FUNDS:

Gnrral Fund:

Taest Balange EAER496.14

Adeditiama for the vear ATATHLO0 442200, 14
Endnwmenl Fund:

Last Balwen: LOgRa20 0

Aeld: Interest Eamed 21048100 2ETFT03.81
Fined Assits Fund:

Lasy Balanee: ARTOTHIL.A]

Additiens for the Year: L1S2E0ET.00 TOEHATED 3L

Liesa! Sl curing the Year: ZATOTT. 00 T042TEREH1
Constrogtion Fuaml:

Last Balamep: MEEIEATT.00

Addition for the year LA01 BEES, 0 12301 000000
Provident Fund:

Last Balonoe: 11T 440

Adilitions for the yene: TEETHS.) DTIESTT.40

L Payment during the yenr: G1740.00 SEAETET AL
Frojeet Funds 1

Researeh & Divaleproent Fumnd: 013,54

Constractian Fuad GEILE.00

NEC Bhillung Fund: [{E19 BT

IR Projoet Fuad: 6,01

ENVIS Prajest Fun: 113652000

DETISKBPraject Fund: 22,060
DETRSR Project Fund: 103200

ST IREM: Project Fund: AE69.00

CEIRHCRAGOSN 1P reject Fund: 4TELOD

RIOTECH (1) Projecy Funal: 14553041

BIOTECH (1) Praject Fund: (413857001

BIOTECH (IT1) Peaject Fund: 24377800

JEG Projoct Fand: b R ]

UNDP iHuigad) Projact Fund: (540 00H

Bulanee Carvied Forword: SHOGEIE BS 201612455 68
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G.EPANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)
BALANCE SHEET A5 ON Zlaf MARCH, 1957

PAETICULARS ANN AMOUNT AMOUNT
Balanee Brousht Farward: SEERG2.85 161240566
Prapest Pumide
1 Broupht Fermard)
CSIR ROS Praject Pund: 45700
ST (SEN ) Projoct Funad: TEEOH.00
ICIMOD Praject Fund: 4315105
TSEF Project Fund: (2BERE.00)
INDD CANADLAN Projecd Fund: CHI0AGE00]
ICIMOD BALT Project Fund: CEEEHE TE)
ICIMOT ISSMA Project Fund: 2RIRTELO
G158 THAINING Programme Fund: 11646500
MACARTHER UNESCD Proj Pund: 148014001
BCO TOURISM Project Fund: TG ()
AGRICULTURE BIO DEY Fund: 140000.00
LakD USE Profect Fund: 12324 .00
WOWE (UD Prajest Pund: BEEE.CK
ICIMOD (CBO) Project Fund: G1026E.00
ICIMOD (PARDYE) Pruject Fund: TEIOET.00
ICIMOR (FIRRE) Prajeet Fund: 10404500 TIE0854.01
Chher Linhilities
Graup Saving Link Insuranoe; 150
CPF Paynhle S,y
Solnry Puyable BAGE. T
BT Poyabie G71.00
Medical Claim Payable Z30.00
Security Payable 800000
Advance (K5 RHAD 1ea0.00
AIVANCE (SALT) NE UNIT 4850600 HERGE B
TOTAL RY. MG OEEEL E2
APFPLICATION OF FUNDS:
Fived Asnats: B TO42TEER.E1
Degpesits with:
CCLU for Construction: 1238 19000.00
SFPLAD for Land: BOOOD.00 12EH5H50 000
Sccurity Deposits: 4272100
Closing Balances: 34 L4BS04E1.31
TOTAL RS. L40HBa4 62
Aa par sur separnte report
of even date.
/-
(Finance Oficers Seal) Sl
AKJAIN
Bl [Partner)
(DD CNTiear LC SANGHAL & Co
CHARTERED ACCOUNTANTS
Bds. 1T-Rajpur Road, Dehra Dan
iDhrectori 9 AUG 1997
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G.B.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)

INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENINNG 3fst MARCH, 1997

PARTICULARS ANN AMOUNT AMOUNT

N COME (Greant inoodd:
Desizmisted Project Grant For
REBEARCH & DEVELOPMENT
AND OTHER EXPENSES: 254000A0
CONSTRUCTHIN Wakik: 12000000 40
IERF Projecn: HOaI5E0E
ERVIE Progoct- el AR
DETISKE Project: SENED
CEUE IHCRIGEEN ) Projest: G000
RICYPRCH ] Praject: 1 THO. 0l
BICTECH 118 Peajert: 23770000
BLCTECH 111 Project: E1S 000,
UNBP (HARGAD Projects SRO0, 0
CHIR (RCS Project: SELELHE
ICIMOD Project: 1786, 0t
TEHEE Prajedt! FLEEOT. 00
FCIMOL (SALT) Profect: 21234800
MACARTHER UNESCO Praject: 203000
B0 TOURISM Projecy: HREET.00
ICTIMOL (FIRRE! Project: 10563100
TGO (RO Praject: A4TR1GE00
1CIMOD (PREYP) Peaject: EH19TOE.00
LAMD USE Project: L0, 00
WWF (UD Projoct: 10300000
CHIR RS 1566500
AGREBIO DIV Project: EACO0,00
1NDG CANADIAN SUMMER PROGRAMME 15000000 4B38ATER.02
Less= T to Desigratad Funda Foe
RESEARCH & DEVELOPMENT
AMD OTHER EXPEMNSES: 2540000000
COMNSTRUCTION WORK TEUCHICHE )
1EHF Priguet: FDG L AR
ENVIE Praoject: DRS00 .00
DETWEER) Mroject: 20000000
CHIH I HCRGOEN  Project 5 10000
BIOTECH 413 Progect LTS00000
BIOTECH il Prajest: EATTO0, 1K
BUFFECH (111} Progect 31500000
UxDP (Ha AR Pregest: R, 0
CHIRIRCS) Profuct: naas, 00
TN Projeet: ETGH0D, 00
TEEF Projeet: DES0T 00
ICIMOD (SALT) Project: 21%243.00
MACARTHER UNESCO Prajec: ZAskELA0
BOO TOURIEM Project: BREIO0TA0
ICon IFIBRE) Propecy 1BSE3L00
TCRMOD (SR Praject: -
ICTMOD (IPARDYF) Project: HIATOE00
EAND USE Project: 1000000
WWF (UD} Project: TG0
CEIR RS 14966000
AGRLEIO DIV Project: T40000.00)
[NDO CANADIAN SUMMER PROGRAMME AEO000. 04 AGI5ITER.O2




72 A

GE.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, ROSI {ALMORA)
INCOME & EXPENINTURE ACCOUNT FOR THE YEAR ENDING ON 3Izt MARCH 1537

PARTICULARS ANN AMOUNT AMOUNT
Interest Fram Banka: BATROZOD
Other Incomu:

Bale of Serap: 13000

Sale of Vehlicle: AZ5E4E.00

Lieence Fee: 0309,

Water Testing Fee: LETEO.0

Mursery: 156000

Miscellanesus: 18287200

Sabe ol Tender: A00.a0 SEOSTHO0

Designoted Grant Utilsed For:
RESEARCH & DEVELOPMENT

AND OTHER EXPEMSES: 2499976345
CONSTRUCTION WORK: 14012823.00
IERF Project: 3004 156,00
ENVIS Praject: SOS4E. 00
DET (SKB) Praject: 1594T5.00
HWDPRA Project: 124980500

Balarice Carried Forward: 4400558445 109081, (4




D

G.EPANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)
INCOME & EXPENIMTURE ACCOUNT FOR THE YEAR ENDING ON 31zt MARCH 1897

PARTICULARS ANN AMOUNT AMOUNT
Balonee Broughl Forward: TO9E0E].
Diesig. Grant Utilised Contd:
Funds {Brought Foreard): 4460035440

CSIR ARCHGCEN) Project: NE004, 00

BIOTECH 11 Project: S5 1 85E.00

BIOTECH 101 Progece: &T5847.00

BIOTECH 4111 Project: T34359.00

UNICEF Project: S624.00

1EG Pragoct: 338500

UNDP (HATGAD Praject: B4A27.00

CaLi 'RES: Project: THET44.00

LET (KM Project: AHEE G0

1M OD Prajset: AESELD00

TSEF Prajest: 2EATIN0D

INDO CANADIAN Project: ADHA51.00

ICIMOL (3ALT) Project: JET168.79

1ICIMOD (1Z5MA) Project: 192294.00

MACARTHER UNESCO Propect: JEE4A.0

ECO TOURLISM Project: T54461.00

CEIR (RS Praject: 16, 0

WWF (UM Praject: 3435100

LAND USE Project sraTa.nn

ICIMOD (PARDYEY Project: ETE26.00

1CIMOD (CBDN Projwet: A7250.00

ICIMOD (FIBRE) Projest: LaEE.00

NORAD Prajoct: 4TO5H 21

[NDD CANADIAN SUMMER PROGRAMME 1S CHICHE EHY BO100342.45
TOTAL INCOME (AR 118842045
EXPENDITURE:

Project Expenditure:
RESEARCH & DEVELOPMENT

AND OTHER EXPEMSES: 2 14018695.45
1ERI™ 4 I L3E.00
ENVIS: 3 JTE31E.00
OET (EKBI Prejacc: L] 192475, 0
MWIPRA Peoject: T HETT. 00
CEIR (HCR/GCENY Praject: . SER.00
BICTECH (1) Project: ;] ERISGA.O
BIGTECH I} Projeck: i E34920.00
BIOTRCH (111 Projest: 11 ATHUER.OD
UMICEF Project: 1T Q524,00
1EG Project: 13 SEROMRAG
UNDP (HAIGAD) Praject: 14 R 00
CSIR (RCS) Project: 1& AFTEA0
DET (BN} Praject: 16 12524000
TSI (RS Project: 17T 1968500
WWF (UD} Project: 18 34300.00
LAND USE Praject: 19 GTETE.00
ICIMOD Fraject: b 2E5E40.00
TSEF Project: 21 T33734.00

Balanve Carried Forward FODI0AET AL
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G.B.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)
INCOME & EXPENDITURE ACCOUNT FOR THE YEAR ENDING ON Jist MARCH 1997

PARTICUILARS AMN AMOUNT AMOUNT
Praject Expenditure Contd:
Expenditure 1 Broughs Forwardi: 2[OI0IETAS

IRDOCANADIAN Projest an HHA5L.00

ICINOTY BALT Propret 3 S4TIES.TE

[CIMOD IZSAA Project: 24 TEIER, On

MACARTHER UNESCD Frojees =5 GRS, (D

BOC TOURIEM Projec i GRS, O
FEIMOL (PRRIYT) Prajest = HTE25.00
ICIMOD (GBI Projeet 24 AT2R0.00
[CIMOI (FIBHE) Project Fe 1580600
]

NORAL Frojecl: ATO59.21
INEHD CANADLAN SUMMER PROGRAMME 1 15400000 2HI00TELAT
TR te GO Tor Capital Expenditure 1481262 3.00

Capital Exponditure:
RESEARCH & DEVELOPMENT:

Libary: 3631652.00
Scremtific Eyuwipimant S120661.00
Office Equipments: 53E3TT.00
Furnitare: WHIE142.00
Wirkiole: ST40T5
Fire Fighting Equipments BOSRZ.00 TOBENEE.00
Scientilic Equipments:
ENVIS Propect: 13104400
NWDPRA Projoct: BiEGE. 00
BIOTECH 111 Prajest: A4ATET.00
BIOTECH (1L Peajeet AGHHI000
CHIR (RES) Project: TG0
P SRE Praject: SETTEN
1B Progect: LHEEE 00
B TOURISM Projet: GTea00 HEESH9.00 1LEHEET A0
Lo on sule of Asaets 12520400
TOTAL EXPENDITURE RS .48 EOIERETE 45

SURPLYS 1A B
EXCESRS OF INCOME OVER EXPENDITURE
(TFLUTE GENERAL FUNID AT WIETHLO00

TOTAL RE. 5119843345

A per or separale report

af pven date,
a4l
(Finance Officer) 1Somls Sl
A TATN

Sdfe IPartner:

D OHTecer) LC SANGHAL & Ca.
CHARTERED ACCINUNTANTS
Helt 17-Rajpur Hoad, Dehrn Dun

(Direstors 29 AUG 1987
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GE.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)
RECEIPT & PAYMENT ACCOUNT FOR THE YEAR ENDING 31st MARCH 1997

PAREICUILARS ANN AMOUNT AMOLNT
RECETFT
Opening Dalanee 21 13111587 68

LGrunt in aid Fore:

Research & Dovelopment

ansl Lther Expenses; E500 00

Cankbruetion Wark: TACRICHHD, T3

IERP: Ao 120,02

ENVES: SERH.O0

DETISKE: HoUdw. oy

CRIRHCRNGCREN] S 100,00

BIOTECH ili 17500000

BICTECH 1L FETTOO.00

BIOTECH 1111 F15000. 00

UNDP (HALGAD): S1{00.00

CHIR 1RCS) - 2245.00

LAND USE 100 000,00

WWE (U 10004, 00

C5IR 1RSI LSS, D0

AGRLBIO DIV TE0I0K), 0 A26TERA6.0F
Refund from NORAD TAWIRE. 00
Interest Fram Bank:

Institute G4TH02.00

Endiwment Fand E10481.00 TSTAE3.00
Security Heceived T, 00
Uther Income

Sale of Berup: 1320.00

Sale af Vehicle: BO03EE.00

Lisenoe Fee: L [

Water Testing Fee: 18T

Waraury: U530, 00

Misccilanoaua: TABETE00

Sale of Tender: 30000 HAGEEH. 00

TOTAL RECEIPT RS.

SE014304.70
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GE.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)
RECEIFT & PAYMENT ACCOUNT FOR THE YEAR ENDING 31st MARCH 1997

PARTICULARS ANN AMOLINT AMOLINT

PAYMENT-
Projeet. Paymeni For:
Huscarch & Development

and Other Expenseas: 2 14250598 08
Construction Wirk: a3 148 L2623 00
[ERP: 4 A9 EIG,00
ENVIE: i FTEI18.00
DET (SHE) Project! B 19947500
NWDPRA Project: 7 GE07T.00
CHIR IHCRGCSN ) Praject: 5 360400
BIOTRCH (L Project: o BELGGE.00
BIOTECH (L1l Frojeet: 10 G400
BICFTECH (11 Project: 1 ATRGER O
URICEF Project: 12 2400
IEG Projoet: 14 450000
UNDP (Flaigad) Project: 14 B4327.00
CHIR (ROSE Project: 13 11E8TE. O
DT 15K Project: 16 114824 00
CHIR 1BS Projoet: 17 1966500
W F 1UD ) Penjact: 18 3439100
LANID USE Projoet: 19 ETETE 0O A0525384,05
Coprtel Expenditure:

RESEARCH & DEVELOPMENT:

Liil.l:l.l'_n.-. AEATELZ.H

Seientific Eguipmenis: 513056 1,00

Olice Eguipasanis S4EETTO

Fumiture: 100614100

Vahiole: STAUTE.00

Five Fighting Equipmants GOHEL.A0 WEAONEE 00

Seientil Equipmenta:

ENVIE Prajeci: 131144.00
NWIPRA Projuct: G4868,00
EUITECH (11 Project: 43727080

BICFTECH i1115 Prrogect: 25840000

C5IR (RCH) Projoct: ABTHE.0O

DETISKN Project: JE3LTE00

IEG Projece; 18HE5.00 BERLI .00 LTS T9002.00

F.C. Inter Accont 2n00

Batunee Carmed Farword: TIBED] 5
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G.E.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)
RECEMPT & PAYMENT ACCOUNT FOR THE YEAR ENDING ON MARCH 21,7487

PARTICULARS ANN AMOUNT AMODLINT
Balanee. Brought Forsard: 47346841 .05
Closing Ralanes:
Caehy & Bank Balapes:
Caaly 0 Hand (10 A0
Alimara HEER.55
Brinupar 844
Hilckim: i1.80
BTl 160797
Drimimpazre: 46145 15357 46
Cush at Bank (10 AT
OB Hesi Ao No.CI 14: 1110057 65
BRI Almore A'C No 22752: G452
SRT Almora A Ne 684 1227061
BRI Tadong AN Mo CAMIGS )
2RI Kl A0 Ne S020LT: 20637 .81
ZRI Erineger A Mo 44015 789772
201 Dimaur AC Ne.G & D28 184.16 TG 4
Advanoes:
House Building Advunee BAOR 00
Mulor CyeleCar Advancs 100,00
Festival Advanee: 500,00
Units of Instifiste:
Gnrlvwal; BRSSO
Sikkins: a4ET 00
Morth Enst: GrE10.00 AS0TES.00
Fixed Deposit:
With 581 Endowment Pund 22FT0 0D
Intt Areraed an above 18TTRE.00 216143100
Due SiaffOihers (10 AT
Director  15HI 26.50
G.CE MegitCEHL 2008.00
A8 Purihar AR
P L Geuatmm [WHE) 0 0CH D)
B P Kotlyari GO0
J BB Rawnat A2 00
B P Matkhuart (TTAY TADN0
Ll COR inc.lL5.A 150604
TH.Nands & Sona: ZA51T.00
Partuch Commpiters Ao0.0a
Fanploynent Mews: 1415000
Batames Corried Forward: BT S) BT 5. 15
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G.E.PANT INSTITUTE OF HIMALAYAN ENVIRONMENT & DEVELOPMENT, KOSI (ALMORA)
RECEIPT & PAYMENT ACCOUNT FOR THE YEAR ENDING 2ist MARCH 1897

PARTICULARS ANN AMOUNT AMOUITNT
Balance Brought Farward, B THOLED STEAAMLS

ECTL Mew Delbi {Biotech T .00

Higma Ablnch Chemicals: OGS0

OB A University (Biotech IT1); TOCHE (K

Siltap Chemicals Ltd.(Biotesh 11T ]

Director FRI, DehradunENVISE TEE00.00

Employment News (DET SKM) A0,

Jain Borntifie Instrment, Aanlala S0

CPF Apesunt: 129.00

HILS.A Hydrabad: TG00

Shivalik Agro Prodocts: B7T.HY

Klenzanis Con. Controls Pve Lad,; BTT75,.00

MPCH: T0382.00

Group BavLink Ins 42505

GOl ME&F (Sub Station) 1 O, £ 511,55
TOTAL PAYMENT RS SE0 145k T

AS juir alif separals report

of pren Jate
Salfs
(Finaues Oficer) (Beal) Ser-
A KJAIN
Hel (Pariner)
D DoDTicer) LC. SANGHAL & Ca,
CHARTERED ACCOUNTANTS
B 17-Rajpur Rowd, Dehrea Dup

{Directar) 2 AUG 1997
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T

NOHEALY
[T A
THEF
1t
[RVES
[3=1
Rl
BIGTELH
ML
MWTIPHA
RERIE
St L LR
LRICER
FRLA S
WA
EALT

185N

ABBREVIATIONS LSED

Mg Ageney for Doevelopmenl Corporition,
{ezepnationad Cemter fus Tnegrared Moustun Develmpment,
Tragead Soail Ealomy Fertiliny

Integated Feo Besgarch Pragram

Envivenmental Informatiom System

Prepariment of Scienee & Techoolsgy

Counell ol Senlifie & Indusiriol Hesearch

Disparment ol Bigs-technology

Morth Eastern Couneil

Mutloral Watershed Developmoent Projeet far Hainlod Areas.
Pritet Nagons Development. Programme

Lt Mevwons Educstional Seenuife ond Culvoval Orgamisatiun
Lot MitaenrsChihdren’ Fand

Lestitiate o Eomomie {arowth

Wit Witto Faad fur Nature,

Bl Agviealteee Tamlt Techrdosy,

Listitutional Steongtboning o Sustanalble MoenGan Ageiculters,
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e

Sustainable

INSTITUTIONAL PUBLICATIONS

-

1991

Agricualture Economy of
Himalayan Region, Vol I
Kumaon.

1992

Himalayan Environment &
Development : Problems and
Perspectives.

Integrated Watershed
Management : A Case study of
Sikkim Himalaya

Action Plan for Himalaya

1993

Agriculture Economy of
Himalayan Region, Vol II
Garhwal

Himalayan Biodiversity :
Conservation Strategies

Tropical Soil Biology and
Fertility Research : South
Asian Context.

1994

Envirenmental Friendly Hill
Development : An Approach
for Distriet Chamoli.

RHural
Development : Opportunity
band Constraints,

Myrica ‘psculenta Box Myrtle
[Kuiphjﬁl‘] : A Promising
underexploited tree crop of the
Himalaya.

L

Hima-Paryavaran

Hydropower Management for

Sustainable Rural
Development in ERemote
Unelectrified zones of
Himalaya.

Sustainable Development and
Rehabilitation of Degraded
village Lands in Himalaya.

Medicinal Plant of the Sikkim
Himalaya : Status, Uses and
Potential.: ,

1995

Fodder Trees and Shrubs of
Central Himalaya

Cultivation of Medicinal
Plants and Orchids of Sikkim

Himalaya.
1996

Land Utilization in the
Central Himalaya : Problems
and Management Options.

Tribal Development : Options

Water Management in
Himalaya Ecosystem : A
Study of Natural Springs of
Almora.

REGULAR PUBLICATIONS

(Newsletter-
Biannual )

ENVIS Bulletin (biannual)

Annual Report






