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FOREWORD

The Institute made considerable advancement in achieving R&D objectives,
infrasfructure expansion, and creation of new facilities during the reperting period.
The tfraining and capacity building programmes for hill women, farmers, NGOs,
scholars and school children were further strengthened and expandad to cover
represeniafive areas and diverse stakeholders. Emphasis on development of
medicinal plant propagation protocols and cultivation, conservation of biodivarsity
using various approaches and technical supervision, monitoring and evaluation of
162 Swajal villages facilitated the outreach mechanisms. Our Networking with NGOs
and educational Institutions was steadily sfrengthened. The Institute has sef targets
for better understanding ground realities, developing and demonstrating
appropriate fechnologies for environmentally sound development, togsther with
influencing the decision making process at all levels, Cur responsibilities have
increased manifold in the light of contemporary thinking on environment related
issues, The Institute’s horizontal and vertical development depends on the avallability
of gualified manpower and funding: both of these are sure to grow and strengthen
inthe years to come. Bilateral exchange programmes and collaborative venfuras
undertaken by the Institute have confributed a great deal towards the growth and
development of the Institute and its faculty.

Curing the year the Institute hosted a series of events across the Indlan Himalayan
Region (through ifs four Reglional Units and the Headquorters) to celebrate the
International Year of Mountains (I'YM- 2002). Besides, the Institute made significant
headway in a number of activities. Notable among them include organisation of
scientific expedition from Milam (4000 m) to Dung (4000 m) for identifying the GPS
campaign sifes in Kumaun higher Himalaya to guantify tectonic deformation rate,
development of easy to grasp print material highlighting different enviranmental
and developmental issues and options for dissemination among varicus users, and
mainfaining the possibie influence of climate change on glocial bodies and sensitive
sites. Detailed population dynamics studies and development of propagation
protocols for selected endemic medicinal plants of the Himalaya previded a strang
research backup for management and conservation of such high value natural
wedalth. More over, the Institute continued to strengthen its R & D effarts considering
the basic needs of rural inhabitants of the region on one hand and contemporary

global thinking an mountain ecosystems on the ather.

UPPEAMDRA DHAR
Director Incharge



MAJOR ACHIEVEMENTS

A& chain of events across the Indian Himalayan Region were observed
through the four regional Units and the headguarters of the Institute to
celebrate the International Year of Mountains.

Successful completion of technical supervision, monitoring and evaluation
assignment of Catchment Area Protection (CAP) activities in 162 SWAJAL
villages of Uttaranchal for rejuvenation of drying water sources.

Identification of Lantana camara (a shrub weed) as a better mulch material

‘to replenish soil fertility and conserve soil and water in rain fed agriculture
ds compared to traditionally used Oak and Pine tree leaf litter in
uttaranchal.

Organisation of scientific expedition from Milam (4000 m) to Dung (6000
mi for occupying the GPS campaign sites in Kumaun higher Himalaya for
quantification of tectonic ctaﬁnrmatmn rate.

Assessment of h‘llﬁqwinm:aﬁli‘rti‘es along roads network in Sikkim Himalaya
0N RS/GIS platform to suggest remedial measures.

Development of microbial iﬂumlanfs-mr;;seleeted ;péantﬁpectes.




Executive Summary

D

Research and Development Activities

The Instizure follows a
multidisciplinary and  holistic
approach  in  research  and
development  programmes o
address the issues of sustainable
development of the [Indian
Himalayan region (IHR). The
emphasis on interlinking of sarusl
and social sciences is the majar
thruse of all the programmes. In
this effort special attention has been
placed on the preservation of fragile
mauntain ecosvitems, indigenous
knowledge and customs. A
conscious effort is being made w0
ensure participation of local
popularion fior lang-rerm
scceprance and success of various
programmes. The R & D acriviries
af the Instirure are cencred on
following seven cofe programmes.

Land and Water Resource
Management

Like -previows wears, rhe
activities of INVRM core during the
current year were focused on boch
rescarch and exrension works
relared 1o smudy of cperatonal canal
irrigarion sysrems, documentarion
of rraditionz] soil and warer
conservarion (SWC) pracoices,
testing and demonstration of
SWEET model for rehabilivation of
community and private wasteland,
study of tectonic deformarion rate
using GPS survey, suspended
sediment study and hydromerry of
Gangorri glacier, global change
impact assessment for environment
management
development and people resource

and sustatnable

dynamics for mountain warersheds,
ete, Based on the spring sanctuary
development work 2 consslrancy
project of technical supervision,
monitoring and evaluation of
catchment area prorecrion work for
162 SWAJAL  wvillages was
successtully complered during che
year. Warer application efficiency of

hill irrigation systems was studied.

During the reporting period
studies on  narural  resource
management in diverse physio-
culrural landscapes of Northeast
India continued focusing on local
jsswes and  area  specific
develppmenral plans. In shorr, the
increase in Jhum cyele has increased
the farm producovity and checked
the environmenral degradation.
Impacrs on crop production by
introducing N -fixing
multipurpose hedgerow -spfci'cs
were studied. The study of namral
resource inventories in Hawalbagh
block has been completed che dara
base and development of models for
effective management is in progress.
differens
agroforestry models were continued
in the Ceneral Himalayan region to
recommend the best approach for
maximizing various farm outputs.
Medicinal plants having ¢conomical
porential and marker were
premoced for culdvarion through
awarcness programmes, field
demonstrations and by providing
eechnical puidanee, A number of

Experiments omn

hill-specific livelihood rechnobogies
have been demonstrated on the
farm sites and in the Rural
Biotechnology Complex of the
Inscituee. Acress the [HR human
capacity hulding programmes were
underraken and ever 33(H persons
trained.

Realizing the need for in-deprh
rescarch and undersranding the
importance  of  informarion
dissemination, during reporting
period (2002-2003), the core group
attempred o keep a balance of the
bath. Following standard scientific
approaches, considerable
informarion was generated to
strengthen the  Himalayan
biodiversity database. Here. the
mew initiarives wndertaken for
understanding  dynamics of
structural and functional features of
biodiversity in  relation o
disturbance gradient in forests of
Kumaun Himalays deserves special
mention, Inventory of Orchids of
IHR, wild edible and threatened
medicinal plants of HE medicinal
planes of Uttaranchal are in the
process of complerion, Evaluation

[populastion  densiry,  incer
pepulation  varability)  and
development of propagarion

pmtl:lculs for selected li.e. J'!?:xﬂ'f&t
ghazca, Arncbia benthanii, Sqwisarea
ebpatlaee and Swertia anguseifolia)l
high value endemic medicinal
planes of the Himalaya provided
figst hand informarion o evolve




conservation and sustainable use
strategy for these txa. Ex site gene

bank initiatives were furrher
strengthened  through R&D
interventions  in  arborerum

(Inseirure HOs) and herbal garden
{HP Unit). Both the ¢x ritu gene
bank sites were extensively used for
reaching, training and
demonstration for different rarget
groups. Another initiacive for
assessment of existing stock apd
scaling up productivity of selected
high value medicinal planes
through bialogical amd
biotechnological approaches has
complemented  the ongoing
activities  for gene pank
establishmenr. Development of
database for Himalayan Biosphere
Reserve (BRs) through active
interaceion with the experts and BR

manmagers  continued.  The
parcicipatory biodiversity
conservation  programme  was

further strengrhened through IX
Training Workshop, Also, the
organization of an Orientarion
Camp for teachers of Kumiun
region gave 3 new direction 1o the

progrimime,

The acrivities of the Core
during the reporting period
continued o focus on variouws
aspects of EEAEIA reluced o socio-
econgmic, natural  resources,
development iniriatives. climare
and hazards, Based on  the
experienceés of air quality and
rourism studies in the Kullu valley
work has been initiated on worker's
exposure to air pollution and

background  air pollucanes,

Darabase on social infrastructure in
the entire IHR has been compiled
and studies on influencing factors
governing che fertility behaviour of
wemen and aspects of wradirional
practices related to adapation 1o
natural system in pares of Cenrral
Himalayan region have heen
completed. Role of individual
factors that have prompred
inhabirants of Khairna valley of
Kumaun Himalaya for vegerable
caltivation have been analysed and
derailed ElA acrivity has been
initiated. Siwalik Development
Strategy  cum  Aciion Plan,
formulared for che Incegrased
Watershed Development
Programme {1WDP), iy being
implemented in the Siwalik region
of  north-western Himalaya.
Framework for mountain risk
efigincering interventions based on
field investigations of landslides
along road corriders of Sikkim
Himalaya has been completed and
the output is presented on RS/GIS
plarfarm.

During the reporting period the
R&D activities have mainly
concentrated on understanding the
Factors in  relarion
produceivity, funcrioning and
regencration  of planrg, The
combination of conventional and
biotechnological methods has been
adopted to ohtain propagules of
elite narure. Propagation protocols
and  successful  transfer  of
regenerated plants of orchid species
have been developed. Bacterial
species isolated from temperare
locasions and colonization of tree

e plant

seedling roots by myeorrhizae were
found 1o be effective in imiproving
overall plant performance in cerrain
tree dpecies, Studies were also
caeried out to improve survival and
groweh of rissue culture raised res
plants using microbial insculation.
Mycorrhizal diversity associared
with 5 rhododendron species of
Central Himalava has  been
assessed. Efforcs were iniriared to
imprave and svnchronize seed
germination and influence rooting
in rhizeme! rubers segmenes of
high altirude medicingl plancs,
Active ingredient content in
und-:rgmund parts of cercain
medicinal herbs From different
locations has also been assessed, The
effect of various environmental
stresses,  maorphological  and
physiological paramerers of
different rea clones were examined
and compared with seed raised res
plants. Evaluation has also been
made o ¢stimare biomass and
productivicy of T bacrare (a
medicinally imporcant tree) far
eaxol, along an age series. Further
the imporrance of imparting
reaining and on site demonstrations
of various rechnologies are being
appreciated by the wvillage

communives. NGOs and Gawr,
personnel and these acriviries have
contribuzed significantly rowards
the improvement of econamic and
environmental conditions of the
rural ecosysrem,

Twenty six: projeces were
sancrioned and funded ro various
Organizations/Institurions/
Universities (for the sxecution of




location-specific R&0) activities in
the states of J&K, H.I%, Unaranchal.,
Agsam and Nagaland) under the
Integrated Ecodevelopment
Besearch Programme (IERD) of the
Instirure. Funds for rwenty three
ongoing/complered projects were
also released during the year,
Thirteen TERP projects were
complered suceessfully and 77
projects were on-going in 11 staces
of the IHR. Follow-up sction on
almose 123 project files (old/fresh/
on-golng et} was also inicared/
completed during the vear, In
addition to che above, 2 three day
an-site rraining programme (1 1th

of s kind) on  nw rEEry
development, tree plantation
techniques, matural  resource

conservation and manmagement, and
low-gost farm based techniques was
organized acr Kharkini village in
Pithoragarh districe of Ucaranchal
in which 69 participants were
trained. In the Central library of the
[msticute 82 new books were added
132 periodicals (80
Internarional and 52 Nitianal)
were subscribed. Hima-Paryavaran
and Annual Repores of the Instimee
were also distribured 10 4 number
of organizacions/individuals/subject
experts and others. Besides above,
onc B&LD project entitled Sy of
natriene dynamics in traditional
mixed  propping  sprres was
completed successfully.

and

The core acriviries continued o
focus on the continuance of fow
carlier selecred themes, namely,
indigenous merhods of making
fermented food and beverages,
analysis of indigenous agriculrural

practices in the light of i
efficiency and sustainability, and
indigenous knowledge and uses of
medicinal plants by Viidyas in
Uttaranchal. The main thrusc of ol
these programmes has been on the
scientific documentarion, and
creation of datahase an thess themes
which arc on the verge of being
phased our, and as a resule the
knowledge can be lost. Indigenous
metheds of food fermentation and
miking of alcoholic and non-
aleoholic beverages have been
documenred, Similacly, the analysis
of indigenous agrculuel practices
in the lighe of its efficiency and
sustainabiliey was also carried our.
The documentation of various
landraces of traditional crops and
their rale in the agricultural sysems
is also being analysed. These
activiries have crossed the stage of
resource inventory and che analysis
work s in progress.

1. INTRODUCTION

The reporring year 2002-2003
i fourceench financial vear of R&cD
activities being carried our by the
Imszicute ar various locarions in the
Himalaya, in tune wich che
regional issues. Efforrs were puc to
seek  pracrical and  workable
solutions to mountain specitic
problems. These activitles include
programmes supported throogh
core funds provided by the
Ministry of Environment and
Forests, Gove. of India 1o the
Institute and projects financed by
external agencies (Marional and
Internatonal), The Institute is also
supporting acrivities of various
partner Insritwtions in various
Himalayan  scates  through

Integrared Eco-development
Research Programme (IERDP], The
Science Advisory Cammittees of the
Instivute reviews the progress of
existing projegts and provides
guidance and help o develop new
R&D programmes.

Ar present, the actvities of the
Imstiture are centred on seven
designated  core progrimmes.
Several projects were successfully
concluded during cthe  year
Summaries of these zre included ar
appropriate places in rthe texr. In
due course derailed documents will
be publishcd and made available to
the public. The progress made
during rthe year 2002-2003 an
variows ongoing and newly initared
prajeces and a brief account of the
academic and other acrivides, along
with rthe statement of accounts,
have been presented in rhis reporr.
We would be masr geareful for
crucial comments; suggestions for
improvement and for indicarion of
our shorteemings in our effort to
achieve the targer ger by the
Ministry of Environmeént and
Forests, Gove. of Tndia,

2, MILESTONE EVENTS

A meeting o review che
activities of the Institure was held
ar the Institure HOs ar Almars on
July 11, 2002. The meeting was
presided over by Shei T.R. Baalu,
Honourable Minister of
Environment & Forests (MaEF),
Gove. of Indiz (GOI) and
Chairman, G.B. Pant Sociery of
Himals}ran Environment &
Development, [, Mohinder Pal,
Direeror Incharge, GBPIHED
welcomed the Horourable Minister
MoEF and other dignitaries. This




was  followed by a2 briefl
introduction of scientiscs and
officials of the lnscicure. The
Director, thereafter, presented 2
brief outline of the acrivities of the
[nstigere. The derailed progress of
various schemes and R&D projects
of the [nsticure was presented by
. Uppeandra Dhar, Senior
Sgientist of the Institute. The
mesting was artended ]:r_'r Shri Nav
Prabhar. Honourabhle Minister of
Environmene & Farests. Gove. of
Uttarznchal; Shr IV, Jayalrishnan,
Secretary, MoEF, GOI & Chairman
Governing Body of the Instimre:
Shri 5.K. Pande, Director General
(Foreses) & Special Secreeary,
MoEE, GOl Shri AN. Gokhale,
Additional Secretary, MoEF, GOIl:
Shri R.PS. Karwal, Direcror
General, ICFRE, Dehradun; Shri
D.D. Verma, Jt. Secretary, MeEFE
GO and Shri 5.K. Sharma, Addl
Divecror General, Foreses, GO

During the current reparting
vear, 2 toral of about 3300 people,
1062 men, 1148
over 330 NGO
representatives, 1200 students!
teachers selecred from warious
schools and caolleges, over 500
Giovernmental officials were given
trainings on various aspects, The

including
women,

issues varied from biodiversioy
conservarion, medicinal plan
culrivarion, environment-friendly
hill rechnologies, solid waste
management, smpowerment and
capacity building pregrammes for
warren, silvipasture management,
science  promotion/metivation
programmes for students ecc. In
addivon, 8 meesings/exposure visits
to various demonstration sives of
the Instimuce spread across the [HR

were also organised.

[n the obscrvance of the
Inrermational Year of Mounrains
(IYM), a vwo-day Werkshep on
“Mounrain Environmenr and
Development:  Porential  and
Prospects” was organized by the
Institure ar its Headquarters ac
Fatarmal on December 9-10,
2002, A rtotal of 34 selecred
participanss from all across the
councry, parricularly from THR
arrended the wcrkshnp. Pi. I
Pushpangadan, Direcror, MNadonal
Botanical Research Institure,
Lucknow delivered the inaugural
lecture on the "Biodiversity and
IPR  issues in
mountains . Professor [avania
Bandyopadhyay from ladian
Institure of Management, Kolkata
spoke abour the development
perspectives in the Himalaya, and
Mr. 5. Chopra, Secrerary, Rural
Development and Horriculoure,
Government of Utttaranchal spoke
an the policy implications, Beside
a ¢hain of acriviries throughour the
IHR were abserved through the
four regional Unies of the Instimuee,
A MWarional Wﬂrkshup on
“Integrated Development  of
Mountain Watersheds: Challenges
and Options” was organized by the
Instipute in which several experts
and pelicy makers frem Uaranchal
state participated and brought out
useful recommendarions. A meeting

culture and
narural
management challenges in the
Narth east region of India” was
jointly crganized by the G.B. Pant
[nsriture of Himalayan
Environment & Development
{GRPIHED), and The Mountasin
Institure, UUSA. The meeting aimed
at identifying priorities and
important issues, evolved 3 detailed

rélarion o

“Inregrating

susrainable rESOUToes-

prapesal and plan that could be
operationalised during the IYM-
2002 for the region.

3. RESEARCH AND DEVEL-
OPMENT PROGRAMMES

In order 1o achieve rhe
sustainable develepment of the
Indian Himalaya, research and
d:v:|bprm:r:t programmes af the
Imstitute are organized on
mulridisciplinary and holistic lines
with emphasis on interlinking of
natural and social sciences. In this
effort special arention is placed an
the preservation of fragife mouncain
ecasystems, indigenous knowledge
and custams, A conscious efforr is
made to ensare participation of the
local population for long-term
acceprance and success of various
progeammes. The B & D acrivities
of the Instizure are centred on seven
core programmes, viz., Land and
Warer Resource Management.
Sustainable Development of Pural
Ecosysiem, Congervation of
Biological Diversity. Ecological
Ecanomics and Environmenral
Impact Analysis, Environmental
Physiology and Biotechnology.
Inscitutional Nevworking  and
Human Invessment and Indigenous
Knowledge  Systems. The
achievement of goals and the
progress made in various projecrs
during the year have been placed
under appropriae core progranimes
in. the text. The project
implementation sives have carefully
been selected keeping in view the
heterogencous heritage of che
Himalaya along with specific needs
and aspirations of the local
inhabitants. All acrivities are need
based, target oriented and time
bound; effarts are made to provide




practicable solurions racher than
thearetical prescription, To meet the
rargets and to accomplish the
ohjecrives well equipped
laborarories and compurer facilities
have been established. Rigorous
dara  collection, development
modification and demonstration of

science and technology inpurs,
including rechnology packages of
the Insdirute, are underlying
elements of all project activities,
While a number of projects were
completed during the year, a few
new projects were also inirared:
MOsE Projects are now in their third

A

ar fourth wear of operation.
Highlights of the progress made
during the year 2001-200Z, along
with a  Dbrief, conceprual
background, specific objectives and
major achievements are summarized
for individual projects.




3.1.

LAND AND WATER RESOURCE MANAGEMENT

Ind=arl Himalayan mountains constitute abour 591 thousind sq km of
the land surface, They play disproportionarely dominating role in the global
ecosysten, Nearly half of the population of nur country depends on Himalaya
for fresh water. Like many other ecosyitems of the canth the fragile ecosvstems
of the Himalaya are also facing ecologieal degradation further viviated by the
dynamic geological and geomorphological processes, ever growing human
population and global climare changes, As a consequence, serious problems of
soil and water conservadion have arisen, Narural resource management using
integrared watershed management is being arempred widely in che region 1o
solve the major problems of land and water resources such as soil ¢rosion,
declining water sources, poor agriculrural production and vanishing fuel wood
and fodder sources. Therefore, the need is felr to conduct fong and medium
verm R&TY studies focused on asessment of the efficacy of these arrempts an
sustainable use of land and water resources;




In most parts of the Indian
Himalayan region (IHR} irrigation
iz [J:':ctiﬂ:d on very small scale,
parriculaely in the valleys along the
streams and narural warer sources,
These small ITTigACion sysiems are
either mansged by the communicy
or group of farmers (e, community
ma.r:agr,:f irri.gatinn systems) or by

the srare povernment (gove.
managed Irrigarion  systemis).
Undulating  topography  and

tragmented sgricultural area makes
water diszriburion and spplication
arrangement a complex problem in
hath types af irrigation gysgems,
Crop response to water deficies ae
different periods of the growing
seasen is not uniform. There are
some critical periods when water
stress condition has a significantdy
highet impact on crop vields
compared 1o others. Thus under the
conditions of limited warer supplhs
the irrigation schedulimg becames
essential over the growing scason.
Uneler this projece water applicadon
and distribution svstem of selecred
canal systems were studied in derail
fior assessment of thelr performance,

Cbgectives

1. ldesrificarion and study of

growing water demand and
changing people’s perceprion
about rural warer management

3. Formulztion of guidelines for
inecgrated water management
based on ecomomic use of
available water for irrigation and
rural warer supply

FRespelre andd Achievements

L. Srudy of eperation arrangemens
of  community irFigation
systems  suggests thar the
funcrional success of the sysrem
is due to the presence af
wraditicnal minagement sysiem
called Hada,

2. Field menitering was conducred
in two Government builr bur
community managed canal
systems of Almora discricr,
Different efficiency parameters
of these canals are given  in
Table 1.

3. The mean warer application
efficiency in Vatnayaljools and
Tana canal lies berween 99.2 +

1.20% o 69.14 £ 59.30% and °

100% ro 902 3.16%. Similarty,
mecan  water  discribution
efficiency fies between G871 2

Table 1. Rangs of cfficiency parmeners in Vamayaljpola and Tana canal

PSS

20021 o 143 & 37.8% and
T53 = 1591 o d 2 2.05%,

Backgraund

The Himalaya is a diverse ecosystem
where conservation of narural
resoarces [soil and  warer) is
particularly imporcant, Keeping in
mind the challenge of meering the
ever-growing demand far water, food
and fodder with depleting resource
hase, several researches have heen
conducted in the field of modern
techniques of soil and warer
conservation {SWC), Bui, the
farming community has evolved
many traditionsl pracrices through
wial and error in order 1o conserve
soil and water in cheir crop fields,
These practices have complex
linkages wirth the social and
covipoimental seoring: These time-
tested and cose effective indigenous
etfores could he important method
to build upon and suggese suitahle
praciices of SWC in the Himalayan
meuntains. The present project
attemprs o document and study
some of the traditional cechniques

operational and insticutional e i ks et e h b T

aspeces of different irvigagion ' Hofin. 85 L1 1137 sS40

S}Nmmf and pcrﬁ::.rmauc: ::uri}' b el ket o il Ry R

foir cheie COMprative assessment R Rk o

under different environmental — - == = —— —

ok wwarer applscasion eficiency (8 . Mk 2]

condizions o A o i
1. Swady of springs with particular Ao wearer distriburinn efficiancy (90 Max, | GHT1 e 20.2) 7554 1581

reference. to warer availabiliy, Min. 145 378 400 = 55




PN

of SWC employed by the fanmers in
the Indizn Himalayan Region.

Chpectives

T+

[dencify  and  documens
rraditional SWC practices in
Himalaya

2. Quantificanion of soil loss in
different land use practices with
or withour $WC measures

3. Asgessment of performance of

selecred low cost bicengincering
measures and evaluaton of its
techno-econamic suitabilicy

Reseelts o Ackievemenrs

1.

Based on survey in selected
localities and interviews with the
local people in the Central
Himalayan region a number of
indigenous methods of soil
ferrility management were

documented (Table 27,

Deep digging (2-3 dimes) of
marshy land is done during
spring and the soil is allowed o
sun dry. Deep channels are dug
aut towards the edge of the
terraces, and sometimes in

berween the fields to facilicate
the seepage of water.

A compirative hydrological
stucly between a slope and a
tervaced Field in the same
locality and under similar
rainfall condition shewsed more
ruan-off and lesser percolation
under slope than thar in the
terraced field (Fig.1). Afrer
terracing, seasonal soil losses
were reduced in terraced fields
(70 kglha in summer, 46,12 ky/
ha in rainy season and 31.17 kg
ha in winter) a5 compared tw
slopes (34 kg/ha in summer,

117.76 kg'ha in rainy season
and 44.12 katha in winger).

Kaehl system in the Lahul valley
starting from lower elevations of
Hinsa (2700 m) 1o higher
elevations of Khoksar {3200 m)
revesled that in the higher
clevation lengeh of kwbf was
smaller due to nearer availability
of snowmelt water in the higher
clevarions. Average &uhl lengsh
ranges from 881 m (boch as
carrier plus under irrigation
areal in Khaoksar o 2055 m in
Hinsa:

Percolation (Terrace) _;
Run-off (Terrace) __

o 5

|I Summer B Rainy ~ Winter

Fig. 1. Seasonal nun-off (%) and percalation (%) losses froa shope and rerrace field in the

Kullu valley from the samilar amount of rainfall

Table 2. Some indigenous methods of soil ferilicy management used in Garhwal Himalaya

Cahe camping in-the crop fieldi befiore tabi crop for fixed inneral
in exch ph.r by rotation

This pracrice improves the seil auznencs and saves laboir o intnspan
F¥YM dromm cazele shed oo che fields

Dy leaves ':I'IUW-:d feom nearby forests {mainly pine) are sprezd
aver the crop fields and pur o fite

D go fire the weed and seedfroor mock is busnt, The rerngins of
fire {ash] ferilizes the fickds

Afeer firsr piough the remaing of cropiweeds ete. are eollected,
ablewed o sun dry and pur 1o fire

This priceice is also tsed o increase the soil fertiliny and reducrion!
comirad of weeds in the crop field

Leaves collecred froun the nearby Forests are ised in the carde sheds,
These along wirk the remains of stall-fed fodder are transporred o
crop fields and put 1o fire

Thiz pmxi.inc is abes weed w0 improve soil Fertiliey by addician of ssh
in the crap filed, Anather benchic nFl:msz control is alse abtained




3.1.3. People and Resource
'st;imﬁita in  Mountain
wﬁanm of Hindu-Kush

Backgraund

People and Resource Dynamics
Preject (PARDYT) is 2 regional
collabarative programme which
invalves community instinetions,
Mational organizations  and
International (Univ. of Berne, Lniv.
of British Columbia, Univ. of
Zurich, Chinese Academy of
Sciences, Pakistan Forest [nstipure,
HMG of Nepal and GBPIHED)
partners.  Second phase of its
operation has successfully completed
in December 2002 and encered in
is. 1ird ph,asc (2003-2005}, In the
second phase of this project,
emphasis has been lid on people’s
prierities and percepiions on
development through addressing
on-tarm wetivities, demonsiratiens,
community based natueal resource
management, and conservation
programmes erc., and towirds
improving the livelihood conditons
af the marginalized groups and
fammilies. Skill improvement through
trainings, exchange wvisits and
participarory cxecution, monitoring
and evaluarion was alse exercised.
Efforss have becn made to approach
the research for development by
ensuring active participation of the
comminicy and  different
suakeholders.

CHeciioer

1. Te build on and pencrate
knowledge and Ficilitate the
exchange and dissemination of
information and skills in rhe
middle mountains of HKH
Tegion.

-

2, To generate relevant and
representative  information
about water balance and
sediment cranspore related o
degradation on watershed basis.

3. To éenhance the capacities and
options of families and
communities, especially
miarginafized pcaplc, in the use
and management of natural
resourees im mountain
warersheds 3] increase
household and community

benefies,
FResstles and Achievemients

1. Hydro-meteorological (Fig, 2)
and ¢rosion  ploz studies
eonducted in the Bherapad
warcrshed For the year 2002
showed thar the highest surface
runoff and soil loss was
semerated by bare land {154.19

N

mm and 20.96  citha,
respestively). In terms of bio-
mechanical methods, the water
and soil congervation values are
lowest for open pine forest
(26.10 and 92.34,
respectivelyl. Modelling of
runoff-rainfall-soil and nutrient
losses pecformed for
experimental plots of different
rmajor land uses reveiled thar the
open pine forest gencrared
maximum runoff for a known
inpur of rainfall. Seil and
organic matmer losses were found
to be the maximum from cea
plantation ares while other
nutrient (N, P& K) losses were
the maximum in rain fed
agricultural land.
Participarory an-farm
CXperiment conducred with
biafertilizer Azorabactar
chrocoocum W, strain on two

1000 oo Total Rainfall (mm)

& Wean Manthly RH (%)
80.0 « —*— Mean Manthly Eva. (mim]
700 -

B0 T
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= - 300
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Fig. 2. Merterology observation in Bhetagad Warershed {2002)
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1

varieties of whiar (loecal and V1-
T38) ar different aleicudes
increased the rotal biomass of
local variery up o 17.5% and
grain yield by 16.6 o 17.4%;
whereas in case of VL-738 it was
about 13.7 in oral biomass, and
12.2 w0 16% increase in grain
vield. Biofercilizers had a
significant effect in production
of bean (+14.2 1o +17.6%),
Soyabean (+21.6%) and Urad
[+11.1%). Similar trends were
recorded in production of a few
vegerable like Pumplin, Brinjal,
Capsicum, Tomate  and
Cucumber where the increase
ranged berween 12.4% 1o
21.1%. Local and improved
variety of paddy raised with
VAM Rungi (Nucri-link) show
the similar increasing trend in
producrion.

3. Trainings were imparted on
pisciculoure and apiculure w
key Farmers and % Farmers
adopted bee farming and more
than 30 farmers adopred fish
farming for  improved
livelihood, Based on the
sugeessful demonscrations and
Training programmes, maore than
7i farmers adopred off-season
vegetable culvivarion  and
seedling  production  in
polyhouses and carned a ner
profic of up w Bs. 21,557.00
during the year

b A H}"dtomstery and
‘hﬁmﬁm of Sediment Load of
.@ﬁmh ‘Glamr in Garhwal

Backgrownd

There is an increasing demand For
maore derailed scientific informarion

far snow cover and glacier drainage
far an optimal wiilization of water
resources and management of the
environment including innovarive
regeneration strategics for this
unique high alticude enviconment,
The Gangotsi glacier, the largest
glacier in the Bhagirathi basin was
selecred for che sudy considering jts
socip-economic  and  culoural
importance, It is 30.2 km long and
irs width varies from 0.5 o 2.5 k.
A Number of small sized glaciers
jain the main Gangorri glacier, This
study was initiaced in year 1999

with financial support  from
Department of Science  and
Technology Continuous

muonitoring is being done for last four
years.

Chbfectizes

1. To collecr hydromerestalogical
data of Gangorri glacier and
study of the relarionship
between discharge variations
and mereorological paramerers

2. To measure the melr warer
discharge and quantum of

suspended sediment load of the
glacier and their relationship
during the melr water season
anul to assess the rate of erosion
of rthe glacier through
suspended sediment load

3. To evsluare the sedimeies
source  area, producrion
mechanism, and transpor
pathways of the suspended and
dissolved load of the glacier

Fesades and Achievenents

1. Im 2002 ablation secason, the
variations in discharge were very
high (CV = 0.64). The
melwwazer discharge of Gangorri
glacier during previous three
ablation seasons 1999 ta 2001
showed almuost similar varfations
on the seasanal scale {CV =
54, 0,57, and  0.60,
respectively) (Fig.3). In chis
vear, peak mean daily discharge
was recorded as 120.79 comds
in July

2, Muximum suspended sedimene
[55) concentration was recorded

3
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Fig. 3. Coefficient af variagion = dhisclarge of Cangaotei glacier




in July (14.22 g.i'l.} and the
minimum in Ocrober (0.0 gf
[} Maximum 55 values were
generally recorded with the |1ig_h
dia‘cha.rgc events, howewver, peak
discharge in July showed lower
S5 concentration,

3. On diurnal scale borh discharge
and 55 values showsed similar
wend in July and Avgust.  Peak
discharge and 55 was observed
in late evening in mest of the
days. 55 peak corresponds 1o the
discharge peak indicating
positive correlation.

5. Quantification of
nic Deformation Field in
. Himalaya -A Basic

for Landslide Hazard
Modelling Using Sub-Cm
SizaEon GRS Survers

Backgreund

Himalaya is a séismucally and
rectonically sensitive domain.
Seabilicy of the fragile ecosystem of
Himalaya depends upon the delicars
balance berween the moving
teczonic units. A disturbance in this

balince cause changes thar rapidly

assume alarming  proportions.
Landslides are 2 common occurrence
throughour the geodynamically
active Himalayz. In Kumaun
Himalaya alone, the annual cost of
losses caused by lamclslides amount
1o several crores of rupees. These
losses can be teduweed by following
knowledge-based approaches 1o lind
use on Himalayan slopes. This
activity addresses the problem of
modelling the time evoluton of the
landslide process on some highly
vilnerable slopes in Kumaun
Himalaya with the final objective of

being able to forecast che furure stare
of hazardous slopes, The approach
o this problem is to map with sub-
centimetre accuracy the cime
deformation feld along N-5 profile
af some conspicuous hill slopes in
Kumaun Himalaya using Global
Posteioning System (GPS) surveys.

Obectives

1. To derermine the annual scrain
rate field in Kumaun Himalaya
feom Dung (north of Milam) o
Almora and  Malpa 1w
Pithoragarh

2, Te monitor the temporal
evolurion of some potentially
damaging landslides using
Kinametic GPS sumvey

Remle and Ackhizvenents

1. The first phase of feldwork was
done in Seprember-Ocrober
2002 slong Almora-Dung 5-M
profile. The differential GPS
survey was conducred at 14 sines
in lesser and higher Himalaya
o determing the deformation
rare (srrain} discribution in che
Kumaun Himalaya.

2. Dara generarion and archiving
was done for permanent staton

located ar GRPIHED Campus,

.E ﬂ{f&‘g? Lareht ﬂl

Most of the wastelands in the
fumaun Himalaya are highly
d:&gnded in terms of pmdul:tivir:.r.
due to various Facrors like over
grazing, large-scale deforestacion,

A

eapsail erogion, moeistore deficiency
and  low  productivity,
Abandoned agriculiural land also
forms a large part of wasteland,
which can be rechiimed. Under this
projece such village communicy
land  was proposed o he
rehabilicated chrough SWEET
technelogy for direct benefies such
a3, fodder and fuel wood and SWC,
erc. as well as other associated

henefirs.

2SI,

Ofectives

1. To idensify porential sites for
wasteland development thar can
sucgessfully be treared for SWC
in Kumaun Himalaya

2. Te rest the performance and
adaprabilicy of SWEET through
field demonscrations and ta
generare awareness and skill
among  the farmers and

extension workers for

reclamazion of wastelands

3. To medify and suggest
gppropriate rechnology package
based on performance report
and cost-benefic ratio for funre
application in  wasteland
develapmen: SWC
programme in the Himalayan
fogian

and

Resueles and Achievenents

1. Abour 4% ha of communicy
wasteland and 25 ha of private
wasteland was taken for
extension of SWEET model in
Almera district, In chese selecred
villages the Farmers had 1o
depend upon adiﬂ'tnjng
community fands for cheir
fodder and fuel  wood
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requirements, which caused
degradation and making the
land prone ro soil erosion,

2, The villagers wich the help of
technical guidance and proper
traiming were involved in the
selection of species. The survival
of species ranged from 66-69
per cent {Table 3).

Artemprs were therefore made o use
Lantang as organic marter mulch ro
increase soil fertility and ensuing
SWC benefits as compared to FY'M

applicarion.
CMfertive

1. To quantify runoff, soil loss, crop
yield and nurrient loss chrough

Table 3. Performance of plantation in sclected villages

Villzge Year af Mapmber of | Mumber | Average | A height of
plantaticn apucies -of plants murvival seedlings
(] (cm)
M .’.‘HUI-:'_LI_[_.'I_B_- I"' 3210 [l 576
Uidlyan 2002-2003 11 2240 6% 1004
Katarmal | 2002-2003 18 3560 L B3.1
Panchgron 2002-2003 16 3240 i s B33 i

3.1.7. Ecology of Reduced
Tillage and Mulching in the
‘Cenrral Himalayan Crophields

{Summary of completed praject)
Backgrownd

Mainrenance of soil Ferility and soil
moisture in the mounrain rain-fed
farming is a challenging cask.
Traditionally massive amounts of
leaf arganic matter collecred from
nearby Oak and Pine foreses is
allowed 1o decompose in the cawle
shed and the Farm yard manure
(FYM) is transferred to the crap
fields for soil ferdliny replenishment
ar every cropping season im this
region, Under the monsoon rains
the vital soil nutrients are lost
through ronoff leaving the
cropfields nugrienc-poor and dry.
These non-remunerative rain-fed
rerrzces are left uncultivared and
become prone for the invasion of
weeds, such as Lamtana camara.

runaff dnd soil less wnder
different trearments of tillage
and mulching as compared o
tradirional farming pracrice I

2. To sugpest betcer praceices of
tillage and mulching for
improving soil fertility, crop

vield and conservation of soil
and +water in rain-fed Farm'mg

Resles and Achievements

I

Soil mutrients (rotal N, NH-N,
NO,-M, B K, OC and OM)
were found highest wnder
Lantana mulched plos during
kharif season. During rahi
season only toral N, NH -N
and K were found highesr under
Lartana mulched plors. Most
aof these soil nurrents were found
minimum  under  contrel
{without mulch) plors.

Experimental plots (Fig. 4)
rilled rwice and mulched with
Lartans recorded maximum
vield of wheat. Yield of rice was
found maximum under once
tilled pine mulehed plocs and
minimuem under craditional
farming practice,

Both soil loss and munoff were
found high under craditional
practices of Earming during rabi

Fig. 4. Experimental agriuu[tuz:d plats mulched with Oak, Pine and Lantana leaf limer



season. During kharif season
control plors recorded highest
runoff and soil loss. Loss of N
through silr and ronoff was
found  maximum  under
traditienal practices during
kharif crop.

4. Lanrana was found beoer
muleh a8 compared to
tradicienally used organic marter
{oak, pine and FYM) for soil
fertility improvement,

3.1.8. Technical Assiseance,
'Snpa‘nmm and Monitoring of
'mehm:n: Area Protection
(CAP} Wark in SWAJAL Villages

Hackgrownd

Carchment Area Proteetion {CAP)
work carries the porencial of
reversing the declining trend of
water sources and resolving the
uncertainties associated with the
water supply schemes. It can help
in meering the houschold water
needs of the people and may also
get their participacion ar che
catchment level. Keeping this in
mind the CAT works are proposed
in selecred SWAJAL villages. Threat
ta the water source, people’s
willingness w0 pariicipare, and
teclinical feasibility may be the main
criteria for the selection of these
villages. [ is expecied that afier
realizing the benefits other villages
iy alse follow CAP work.

Cijeceines

1. To increase discharge of the
water source tapped for water
supply in che: SWAJAL village

e a minimum of 13 litees per

minures and achieve consistency
in source discharge for warer
supply, where variations up to
50% have been recorded

Te protect the water supply
scheme structure threacened
due o soil erosion and landslide
preblems and to pratect the
catcchment area of the warer
sources tapped, which has
considerably degraded and
causing rhrear to the water
supply svsrem of the SWAJTAL

Project

To build the capacity of village
cummumty. by invelving them
in thie process of
implementarion of CAT works
with the assistance of Support
Organizarion

Reslts and Achicvements

The CAP acriviries were
completed in all 165 villages in
December within the stipulated
time (Fame. The activities were
broadly divided imte two
categories, mamely, community
items and individual irems,
Community items included
forescry acrivities mainly focused
o0 biological measures, such as
plancarion of suitable species
afrer land preparation and
ph:rsica] measures, such as
protection of cacchment arsa
from through-fare by fencing
and digging of staggered
contour trenches to carch
rainwater, making check dams
and  soil erosion  control
SLCHCTUTES,  ©IC Several
individual irems were also
included o maobilize villagers
tovwards CAP works such as

A

grass patches, NADEP compost
pit. health and LPG camps, et

2, Abour 763.42 ha land was
treated within che carchment
area of water supply sources. The
activities included planration of
6.5 lakh tree saplings {more
thanm 60 % survived the worst
dey period of recent times),
contour rrenches (84,58 km
lengrh) with rain warer storage
capacity more than 2029 m?,
1871 minor and medinm check
dams and 339 bhak and tacks

for riin water storage.

3.1.9. Integrated Natural
Rﬁmnh{amﬂtmm in Takoli

ﬂwr.'i'p'ﬁ'n el

[n Ceatral Himalayan région
almose all the watersheds are being
suhjecred to a variety of drastic
changes due 1o rapid excracrion of
all the available natural resources.
In face, the different types of
developmental interventions thar
adversely affect the environment
eause depletion of the natural
resources from the warershed. The
Takoli (Gad warershed in the
Garhwal Himalayan region is one
sich watershed where the loss of
naewreal resources has afféceed the
enrire populitian, Therefore, an
integrared  marural  resource
management srategy 15 requined oo
meer these challenges.

Chsfectiver
1. To colleer primary and

secondary information related to
gocia-ccanamic canditians,

13




apriculture, livestock, warer
resources, IFFlgation, natuaral
resaurce utilization pattern,
employment erc,

Te develop planning and
management approzches with
emphasis on the needs of local
people for incegrared marral

rEsource management of the
watershed

Rerules amd Achivvemients

1.

The cosr-benefic analysis of the
ginger cultivation under various
land use system {i.c. rainfed,
ierigared and kitchen garden)

and its contribution in the local
economy has been worked o,

In-depth study particularly of
livestock secror of the warershed
are being conducted in relation
to its linkages with natural
resources, cultivation pracriges
and livelihood systems erc

14



he Programmes under che mandare of cthis core are designed to

provide some salutions to locarion specific problems of narural resource
management, Focus is 1o study che availabilicy, use, requirements and prospects
of managing currently available resources more judiciously se as o reduce the
pressure on limited resources. In Himachal che abilicy of pine forests o provids
required organic resources needed for crop production and horticultare are
being studied. In Uraranchal efforss are continuing to assess the impact of
restoration models on soil physico-chemical characteristics to test the suizabilicy
of selecred species for agroforestry systems. A focused study on Nanda Devi
Biosphere Reserve buffer zone villages was undereaken on people’s urilizarion
of agricultural diversity and fandusefcaver change database for analyzing ies
impacts. Similar strategics are being tested in a development block (Hawalbagh
bleck in Almora districe of Unaranchal) where conservation priorities are no:
imposed o assess the natural resource based planning prospects,



ainable Resource
L Strategies for
opment in the

a) Marural Resource Management
for Sustaimable Development

Background

This study i in continuatien o the
work done in past oo the namral
Tesaurce management  for
sustainable development by the
tribal communities in North East
India. West Kameng districe (HQs.
Bomdila) was selected for the
detailed study as  this
comprised diverse tribal groups,
forest tvpes, landscapes, vegeration
tppes, NTFPs and wildlife. The
area haz heen focus of che
development in recent tmes, and
while doing 20 resowrces are
cxploited ro such an extent chat
degradarion  beceme  visihle
frequently at many places, therefore
the area deserves suitable straregies
for sound and suscainable
management of the natural
resources. In rthis repore we are
presenting dara on Land use pateern
and community dependence on
naciural resourcess by Monpa
community of the West Kameng
districe of Arunachal Pradesh,

arca

CMrjectives

l. To assess community structure
and their natural resources, and
sustainable management
practices among selecred rribal
COMEEuniies

2. To gquanrify the swartus of
resources,  its  ucilization
patrerns, socio-culoural

dimensions and tradicional
ecological knowledge

To assess village instizurions
and effecriveness of Customary
Laws in spstem functioning

Results and Achiviemens

L

The West Kameng diserict has
Five major  tribes, namely,
Manpas, Akas, Sherdukpen.
Bugun/Khowas and Mijis.
Besides two miner groups, viz.
Lishpa, Chugpa are also
present. The woral population of
districr is 74,593 persons as per
2001 census, with a
population  density of 10
persens km® and a growth rare
of 32.21 during 1991-2001.

The sl area of Dirang circle
iz 1399.40 km?, and a major
share of land (64%) is under
forest cover, However, due to
exrensive use of forest resources
considerable area (31%) is
degraded. The agriculture
acriviry is confined m 5.51% of
weal land ares, 8.50% land is

Dvirang cirele

Parzmeters

Bambeo e for howse constosction foulms)
Bamboao gse for fencing foulms)

Bamboo use Erzsﬁmimm{quimm [ewlis)
Firewood (q)

Kerosene (lier)

Copl (legh

Agriculrural implement (=fi

Furnioare (cfth

Fening poles (2Rl

Timnber wse For houss (cft)

under barren/rock/steep slopel
snowve, and 0,12% area under
other uses.

3. Land ownership is either with
community er clan or an

individual family.  Land
holdings are small  and
fragrnented,  Per  capira

culrivated land i only 0.54 ha.
Mearly 10 ¢ft wood/househaold/
annum is consumed in the
study area. A toral ner wood
requirement of 519633 cft
(firewnod, agriculrure
implement, furniture, Ftnc'mg
and ritual and timber] was
estimmated for whole Dirang
ciecle. (Table 4},

b Land Use Maodels for Himalaya
Burbgrawnd

Land degradation is a major
problem all through the Himalayvan
ranges. Plantations of multipurpose
trees alone or combined with
agricultural crops would be an
effecrive land rehabilitation strategy.
In agroforestey systems, limerfall

Table 4. Average quantity of forest produce consumed annually in che

Dirang circle Ter houschold

713892 |
36830,2 1
96214 3
2616831 P
170959.5 s
13755.0 i
245535 7
S010.7 2
171674 5
3843 11




Feom the reces acts like 2 mulch
which reduces soil erosion and
increases soil fertilicy chrough che
inpur of nurrients and organic
master, The synchronizanon of the
fram  the
decomposing licrer with nuerient
uptake by crops is considered vital
for impraving the efficiency af
nutrient uprake through the planes.
The purpose of the present study
was to estimate the licterfall, licver
decomposition, nurrient return and
nurrient release parrerns of some,
multipurpose tree species in a
mixed agroforesery plantation done
basically for rehabilitation of
degraded fabandoned)  of
agriculiural land.

nutrients release

(i) Central Himalavan Case Study
CHepectives

1. To identify agriculrural land
use practices swired to che

rl:uloEicaJ and socio-econamic
actrbures of the area and their
implementatian in the ficld on
experimenal basis

2. To evalusee che acceprabilicy of

the identified management
pracrices by the people

3. To undertake Fundamental

researches so as 1o design
refinements in the existing /
idencified agriculral land use
praciices for sustainable
development

Rerwler and Achievements

1. Differences berween species
were most  marked in
palyphenol and e
concenteations. Albizzia lebbek,
Alwnes nepuﬁmﬂ's and Dalbergia
sfsrpe showed higher ™ (2062,
231 and 2.19%, respecrively)
bur  lower  polyphenal
concentrations (3.2, 4.7 and

AR

4.5%,

Beshmeria

respectively)  than
rrgnlose, Ficur
glomevara and Ficws roxburghii
{1.16, 197, 0.96% N and
5.68. 7.1 and  11.64%
polyphenol  concentration,
respectively). B rugnlose and £
rrchierghied had the highest TN,
lignin/N, polyphenol/N and
lignin+ polyphenal/M ratios, A
Lebbek and A, wepalensis, and D,
sipoe and E glomerass had
similar C/N and polyphenal /N
ratios bur differed in respect of
lignin and higain+palyphenol/
W ratios,

Monthly mass loss was
positively related with rainfall
and cmperature hl.'ll: [hfs’:
limear refarinnships were not
significant  (P=0.03) Ffor
semperature in all species and
Fﬂf ED[J‘I femperarurc and
rainfall in £ pocdurghii (Table
i

Table 5. Annual decompesition constane (&) for mass and nucrients for leal liter of multipurpose tree species

planted in degraded land ar Banswara

Antribunes
Alhizia Adves
letebuck
fUET
K .2 (1Y
R 0,59 091
Nitrogen
K AR ] 21
R* Q.87 0.89
Phaosphorus
K 0.75 1.08
B .79 092
Patassium
K 464 40

B! (136 095

Species

Borhmiwia {halbergic Fie
rrpuioss s

0.74 .94 0549
44 03 (43
a2 0Tl (b
(b 91 .91
63 HLEF L7R
9K a3 LR
E%. 2 4.18 370

a7 (.98 057

Lfemrerias

Least
sigailicant
Ficas differénce
rosdirgpiit {P=0.05)
63 LEIE
o
.05 003
0I5
0.53 L
098
.64 L.30

0,49
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3. The highest decomposition
constant (k) was abserved in A
Iebbek and rhe lowest in A,
rugulosa, F glomierara and £
raxcburghii, with na significane
[T=0.05) difference berween
them.

(ii] Northeast Himalayan Case
Stud}r

Ofjectiver

1. To evaluare impact of contour-
hedgerow-farming-system-
technology on crop yields and
averall land productivice

2. To evaluate performance of
locally growing N -fixing
hedgerow barrier species against
pruning  intenstry, their
nitrogen Fixation abilicy and
mulch biomass production

3. To assess cover and barrier
effect of hedgerows an soil
properties, and control of

runotf, soil erosion  and
mutrient loss
Fiesults and Ackicrentens

1. Four nitrogen fixing hedgerow
species (viz. Tephrosia candids,

Flemingia macrapbylla,
Degmodium rensomii  and
Indigefera anil) are being
i tored For their

performance in different soil
types. Ir was recorded thae M-
fizing species perform much
betrer in che soils of secondary
foreses, recent landslide, 3¢
vear jhum and rainfed
agriculeure. It also proves that
using these hedgerow species in
such stress soils may lead to

faster recovery of their nutrient
statig  and  cthus  ecould
rejuvenate degraded lands,

2. Impact of contour hedgerow
intercrapping on maize crap
waz estimated, and an increase
of yield by 210%, 141%,
118% and 75% was recorded
im ploes  treared  with
hedgerowsmulch, hedgerow
anly, green mulch only, and
forest litter, respectively than
the contral ploss.

3. The enzymatic activicy of soil
alse improved with applicacion
of mulch with hedgerow
species. Total N increased by
8.7, 134, 17,4, 130 and
15.5%; total P increased by
21.3, 28.7, 45.7 36.0%:
dehydrogenase by 340y 21.9,
923, 72.3, 63.5 and 28.8%,
and urease activity increased by
0.3, 78.9, 24.6, 1039 and
90.0% when plots were rreared
with hedgerow only, green
muleh anly, hedgerows mulch,
torest  litter  and  jhum

trearments, respectively, than
the control plots, '

Eﬂr&g‘mumﬂ'

This project Focuses on designing
strategies for sustzinable lvelihoods
of traditienal hill societies, and
]inking environmental concerns
wirh susrainable development in
selecred locations in Arunachal
Pradesh. Ir is 2 multi-institurional
project, and GBPIHED is working

in the West Kumeng districe {area
7422 k') that has many key
Fearures, The area is surrounded by
ingernationsl boundaries, it is an
important corridor for many
animals (elephant pass) and plants,
and comprise the Outer, Lesser and
Higher Himalayan ranges with
diverse vegeration types in an
elevation gradient of 100-70%0 m
above sea level, The forests are
categorized inro 3 broad legal
caregories, ie. Reserve Forests (RE),
Anchal Foresrs {ARF) and Unclassed
Stare Forests (USF), Shifting
cultivation, fire, grazing, timber
eollection, poaching, and NTFPs
harvesting are perceived as major
threats to rich flora and fauna of the
ired, The project aims o design
and develop site-specific in ron
explore:  ex  sirw
conservation  possibilities by
bringing rtegether scientisrs,
managers, planners and local
eommunities g0 achieve community
development.

strategies,

Dbjetives

L. To stud}' COMMmMUALEY SEructue,
lard wse-land cover change and
rale of shifting cultivation in
sovic-economic develapment of
the communities

2, To understand forest ecosystem
dynamics of different legal
forest types (Reserve Forest,
Anchal Forest and Unclassed
State Forest) and impact of
secondary foreses on livelihood

3. To identify and estimate the
quantum of NTFPs harvests
ane their porenrial for Riture
use. Also see the possibiline of
vilue addirion o 2 few NTER.




v

Femles ana Achicvenenes

d

. West ]{nm:ng discrice has Fve

major  tribes (Maonpa,
Sherdukpen, Aka, Bugun and
Miji} and all these have been
selected for the study. The
agriculure is the main econamy
of the region. More chan 90%
population is dependent on i
and 57% income is generated
fram  chis  secor onlw
Agriculture practices varied
from sertled in western region,
combination of serrled with
shifting agriculoure in mid-
southern zone to purely shifting
cultivation in caszern region of
the districr.

In Dirang and Kalanrang circle
of Menpa and Sherdukpen
communitics agriculrural land
wse svstem i transformed into
horocuitural system, and many
fruit species. such as apple,
orange, pineapple, pomegranate
and kiwi fruits have been
introduced in the area and
most of them are performing
well, Besides, cultivation of
large cardamom, black pepper
hais also been sown. At sclecred
p]am zven I'J'H'..' msmiil’lrd. iS-il.’-ﬂ
being comverred into apple
orchards  (particulatly in
Zimithung village) and orange
plantation {as in Yewang
village.

Legal forese categores showed
thar the RF had a wee densicy
of 434 individualsfha, USF
337 individuals/ha, while ARFs
has 234-341 individuaistha.
which can be arrributed o the
hioric pressire at the site

Background

The Himalaya constituces o unigue
seographical and geological gnciry
l:nm:pris'mg of a diverse social,
culrural, agro-economic and
envirommental setup. [n this region
limired life suppornng acriviries are
available; land constirures the most
precious resource for its inhabiancs
a5 it is the main soirde of
livelihood, The ever increasing
population of human and hvestock
in this region, has made it
imperanve to assess the production
aof bioresources such as agriculrural,
fuel and fodder in che differsn: geo-
environmensal cenditions, With
this  in  view, Hawalbagh
developmene block of Almora
district was selected as a sample.
and i being studied in decail. The
entire block has been divided inte
three altitudinagl zones (t.e; less then
1400m, 1400-1600m and maore
then 1600m), and Forry villages of
the black are being studied. During
this year various informations on
fodder (availability, sources, type,
wses, ¢rc.) were collected and
analvzed.

CHjecrivg

. To study the different sources
of fodder

b

Te guantify the toral
preduction and consumprion of
fodder in the different geo-

enviconment condition

Reseles and Achicromenss

1. In all the three altitudinal zonas
it was found char the nearby
forests are a major source of
fodder; as the rural inhabirants
are grazing cheir cartle (cow, ox,
goar. et throughour the year
andd also collered fodder during
rainy and winter seasons.

2. 1t was found that broad leaf
trees are the main sources of
fodder during winter season
whereas grasses during che
FHity Season.

3. The fodder
increases  with  ingreasing
alritude. Because the
inhabitants of the higher areas
keep more livestock compared
1 rthe inhabitants of the lower
arcas. It was found thar the
average livespoclk was abour 3
per households in the higher
arcas and abour 1.3 per
households in che lower areas,

reguiTement

ield School-

Backeroumnd

Currenr development policies
have led 1 much rethinking of the
role  of extension in  rural

development, The NGOs, farmers’

associations, commercial enterprises
and rurdl communities are ssUming
2 more prominent rale in the
development process. Together with
thie various stakeholders (such as the
owners of the development process),
the appropriate  technology
demonstration, dissemination and
extension services increasingfy need
ro focus their amencion on the

i3
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faciliation of communicarion,
neguti:l:ion, commitment and
collective dtci.si-;}n-making armong,
rural peopleers. This implies thas
extension services will have ro
become intermediary change-
oriented organizanons, geared o
creating the necessiry maneuvering
space for participation, collecrtive
d,tcisionvmaklng and COMIMUIY-
haged mAnsgement,

CMefectiver

L. Te develop simple Feld
manials for farmers

2. To train craimers in technologies
descnibed in the manuals

3, Te impart craining through
participatory learning

methodology
Results and Achiererrens

1. Ar the Instiuee HOk fourteen
rraining courses (each for three
days) Focused on ° Krichak Vikar
Evam Arthik Urthu” for various
line deparements of Seate
Government wers organized
and 2 tomal of 654 person (472
men and 18X women) were
trained. Similacly, five rraining
courses for different farmers and
WNGOs werking in Urraranchal
were organized and a toral of
E71 (291 men and 580

women) were crained.

2. About 45 farmers of more than
IS villages and 3
representatives of various NGOs
of the Virhi wvalley and
adjoining arcas have been given
eraining and also encouraged
for medicinal plane coltivation.

3. Field exposure- on natoral
FESOUNCE MARMEEMent was given
to more than B0 high school
seiente background studenes
belonging w 30 schools of the
Garhwal region in rwo training,
programme cach of § daps.

(Summary of complered project)
Background

In recene time the demand of
medicinal and aromaric plans
[MAPs) has increased rapidly in the
global market. The domestic sales
are prawing at & tace of 20% per
annum, while the international
marker For herbal producis is
estimated to be growing @7% per
annum, Due vo rapidly increasing
demand of MAPs, the number of
species known to have become rare,
endangered, threatened and
extinct, Every year thousands of
vanes of these plant resources are
being exploited from the nagural
habitat eicher legally or illegally
without Fair benefits accruing o
the local people. IHR is the
storehouse for the MAPs. However,
managerment and conservation of
these MADs in their narural halitac
require acrive imvolvement of the
local cammumities at every step.
Therefore, effective training and
capacicy building focused om
domestication/celtivation  and
conservation, improved marketing

systerits and  processingisemi-
processing, h[upruspcc:ing and
value addition are the appropriace
shorr- and lung term solution o
ASHUTE conservation and
management  and  sustzinable
livelihoods o the local
commnities,

CMectives

1. To idrnlify appropriace site for
che establishment of
demaonstration models  for
cultivation of medicinal P]anu
having huge econdmic potental
and market

2. To develop agro-technology for
ecanotmically suitable species
and also document indigenous
agronomic practice and wscs of
these medicinal planes which
are under cultivation

3. To work our cosc-benefic
amilvsis of cultivaton and their
role in local eoonomy

Reswles and Achlevements

I. Biomass and yield was assessed
in one and two year old
plastless of Alfrum seracheyr,
Angelica  glawea,  Armebia
benthantis, D, batagirea, and
Rbewm emodi under different
microclimaric conditions such
as open, polvhouse and shade
conditions, The maximum
biomass accumulation was
recorded For Daceplorrbiza
hasagivea and K. emodi under
apen condition, for A srachey
and A, Benchamit  under
rrlyhiouse conditions, and for
A, glawce  under  shade
condition,



2, Cost-benefic  analysis  was
carried out For different MADs
like A dupmile, A stracheys, A.

glanca, Carwm  carved, D
haragive, .-'l-fe'g.wmrpdm
polyandra,  Plewraspermum

angelicoides and Sauznren cosens,
The total monetary input
recorded maximum for 5 covwes,
whereas it was least for . car
The monetary inpucfoutput
ratio was found high for C
cares 12500 and minimum for

M. polyandra.

3, Thousands of seedlings of 14
MADs species have been eaised
in the different demonsrrarion
sites  and  shour 90,000
scedlings of different species
with maximum number of

Alfiwm  gpp.  have been

diseributed o incerested

farmers, NGQs and GOs at
free of cosr,

Baskgrosnd

Tribal communiries in North-Ease
India are intimately dependent on
natural resources for cheir survival.
In recent times there has been
tremendous pressure on natural
habirars and many useful plants
have come under the
caregory. There is an urgent need
e screen oul more information on
wseful plants, document indigenous
knowledge abowr their urilizagion
and management and taking
necessary step for their in s

threar

conservation and suggesting ways
for encouraging ex s cultivation
and rearing of selected and
preferred edible wild plancs and
other high value species within or
arpund the homestead using poly-
pits, polyhouses, and in cheir jhum
fields and fallows using shrub and
tree species a¢ hedgerows, The
present  project  focuses  on
evalvating  the  tradirional
knowledge for use of food resources
that play a vital rele in proper
nourishment of all including the
nursing and expectane mothers of
the Nyshi community in the
Papumpare district of Arunachal
Pradesh.

Cibjectives

1. To incresse the sccessibility of
the rural populace o maditional
food and mucritional sesources,
particularly those, which are
imporrant  supplementary
dicrary sources of prorein,
minerals and vitamins for
expecting and nursing mothes

2, To augment agricultural
productivity by introduction of
simple soil ferility enhance-
ment measures such as by the
introduction of bio-composting
and high value crops

Reswlts aned Achievements

1. To determine she reproductive
health starus of local women
and o identify some of the
rraditional wild edible plancs
commaonly  preferred  and
consumed on & regular basis
household surveys were
conducted in 6 villages, viz.
Midphu (1 and II), Sapa,
Chiputs, Rose, Rono and Mani

AN

Doimukh circle of
Papumpare disrrice in
Arunachal Pradesh.

under

So far 39 most prominently
wsed species  have been
screened thar are used by the
communiry in the soudy area,
A large varicty of tuber crops
are used, ie Cassava (Manihar
erculentay, Sweer  Potato
(fpomioen batarsy and different
Colocasia specics. Generally sll
the spectes.  had  high
phespherus: and  protein
coneent.

. The village survey reveals thar

there are least avenues to
increase crop production wniil
some special efforr are made. Ta
increase the income of farmers
a multi-tier cropping system
has been inrroduced consisting
of fruit trees (jamun) a5 upper
storey with Piper fongum, large
cardamom-Colocasia—
Pineapple-Tomato-Brinjal ar
middle storey, and Sweer Potata
just ahove the seil surface. The
performance of each of the crop
is being monitored.

. Trials are being done on the

groweh and produceivity of
some important root-uber
crops also, such as Sweer [Pevtaroy,
Cassava amd Colocasia as

effected by mulching as well as.

modifying their agronomic
pracrices. All these species are
planted by diggmg wenches of
30 cm wide and 5 m long. The
yield increased by 3-5 times
recording 3 yield of
32.31+8.45, 62:4.5 and
74.0253.7 © ha? for Sweer
Potaco, Colocasia and
Dioscorea, respecrively (Fig 50
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Background

The Environmental Information
System (ENVIS) on Himalayan
Ecology was setup as a part of
EMNVIS nerwark in India by the
Ministry of Envieonment & Forests,
the nodal agency in the country o
collate all the information fram
these Cenrres ro provide national
seenarios 1 international seoup
INFOTERRA Programme of
UNEE ENVIS essentially help in
handling of huge and wvaried
information relevant 10
environmencal management and
development.

ﬂ!.':;i‘cm" wer

The ENVIS Centre on
Himalayan Ecology is the sole
Cenere in the enrire Indian
Himalaya;, which is trying to
integrate the available informacion
in the ready o use form for the
users af remore hilly regions in

particular, and for regional
developmental planning in broader
perspecrive.  The Centre currently
engaged in collecting, compiling
and disseminaring information

through viable darabases.
Ressiles and Achievements

[. ENVIS Baulletin Volume 10
Nao: | and 2 were published,

. 202 queries were handled
during the year 2002 o
provide response services.

Baclground

The TSBF is 2 programme of
collaborative research with the
overail ohjecrive of dereemining the
management options for improving
the fertility of cropical soils chrough
biological processes: The South
Asian Regienal Merwork
{SARMET) of this programme is co-

hosced by chis Institure and
Jaweaharlal WNehru University, New
Delhi since 1993 and is facilitating
center for information collection
and dissermninarion,

Cbjectives

1. Te conduct! encourige
collaborative research wich/
among parricipating scientists.

2. Te coordinate research
nerwarks and projects,

3. To develop test methods and
identify appropriate sites for
long term experimenrations and
monitoring of below and above
ground biodiversity and their
impact on  soil  Ferrilice
improvement.

- Resulte and Achiererenss

1. Compilation of sbstracrs and
bibliography.

2. Project propaosal on
conservation and sescainable
management of belowground
biodiversity in and around
Manda Devi Biosphere Reserve
(NDBR) presented and has
been approved by expert

commiteee 1n the smarc-up/

planning wockshop.

Bavkyrownd

The Contour-Hedgeraw-
Farming-System-Technology



[CHEST), which i3 based on
planting M -fixing hedgerow species
in contours all along the slope at
certain intervals and allowing alleys
o preduce crops, i found very
effective and relevant as an
aleernarive for the slash and bum
agricultural system of Morch easc
India. It is low cost and simiple
innovamon oo land rehabilitation
and holds memendous porencial for
developing a long-term sustainable
sgricultural  stracegy  while
simultaneously ensuring
environmental conservation. This
project is aimed for testing efficacy
of mulripuepose hedgerow specics
on land productivity and Ferility
int Morth East region.

Ohsfociives

I. To study selected hedgerow
specics for their biomass
accumulation, pruning, and
frequency and assess impace of
mulching on seil molsmure and

B Ammonificagtion
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weed praliferation.

b

To assess impacr of hr;{lge;mw
species on orop production.

3. To aseesz autrent relesse from
leaf lirver and mulch biomass.

Resiles and Achivvements

1. Weed diversiry, density and
biomeass in conrral plor having
30 species with an average
density of 280 planes m? and
& biomass value of 37-140 g mr
* in different months were
significantly higher than the
mulch applied ploms.

2, The highest yield of romato
was recorded with high qualicy
mulch (8,68 ¢ ha'), Fallowed
by mix-qualicy mulch (6.96 ¢
ha'}. low quality mwleh (4.74
t ha') and minimum in control
plors (4,31 ¢ ha'h

3. Mutrient release from four

& Nitrification

o

4

AN

differene hedgerow species {viz.
Desimadinem rensonsi, Tephroshia
candida, Flemetgia macropiplls,
and fndipofere anil and Forest
licver indicated thar D rémsoni,
£, anil and T candieda had very
Fast dcmmpnsiﬂnn. Mix leaves,
£ macrophylla and Forest livrer
wwok relatively longer fime in
decompaosition.

Impace of different quality of
mulching viz., high-qualicy
muleh  (green  leaves of
hiedgeraw spp. applied @ 40 kg
N ha'), lew-quality mulch
{rice husk applied @ 40 kg ™
ha''), and mix-quality mulch
(green mulch and rice husk
cach applied @ 20 kg N ha™)
on soil N- mineralization
exhibiced greater rres of NH
- and WO, N
mineralizarion under high
quality mulch, showing tha:
mulching  of M -fixing
hedgerow species significanrly
improves soil qualioy (Fig, &),

% Total mineralization

Fig. 6. Impacy of different qualioy mulching on soil N mineralizaien,
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