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ENSURING RESOURCE SUSTAINABILITY THROUGH EFFICIENT
MANAGEMENT FOR ENHANCED RICE PRODUCTIVITY IN
WATERSHEDS OF HIGH RAINFALL HILL ZONES OF
NORTH-EASTERN HIMALAYA

A. K. Mishra'
Soil and Water Conservation Engineering, Water Tietdgy Centre
Indian Agricultural Research Institute, New Delhil0012

INTRODUCTION

Rice is one of the main crops of the North-Eastdimalayan region of India. It is also a
major crop of the North Eastern hilly ecosystermhveih area of around one million hectare giving an
average productivity of 14.5 g/ha (Anonymous, 1998%e of improved varieties is known to
contribute up to 40% of the enhanced yield and thpkys a key role in increasing the productivity
(Borthakur, 1993, Dhillon et al., 2001). Rice cudiion in the NEH region of India is exposed to
different biotic and abiotic stresses including theosure to extreme temperatures at the time of
flowering and grain filling stages. The average wairainfall of the region ranges from 2000-4000
mm and goes as high as 11000 mm in Cherrapunjee &he production and productivity of the
region are low as compared to other regions. Riggrawn in hilly upland areas in the hilly states,
which are not much suitable for rice cultivatiorddahe productivity of upland rice is much lowerrha
that of plains. Consequently the average produgtofi the region is much below the national average
(Figure 1).

Figure 1. Area, production and productivity of rice in the NEH region

3500 T —a— productivity ( Kg/ha)
—— Production (in '000 tonnes)

3000 |
—&— Area('000ha)

2500 |

2000 |

19007 M

1000

500 | ¢—* ¢ —o——0 ¢ ¢ ¢ ¢ ¢ ¢

Edaphic and climatic factors affecting rice productvity in the North-Eastern Hill region

The topography of the region is highly rugged.He tegion, the altitude varies from 500 to >
3000 m above mean sea level. The climate of themagnges from subtropical plains to temperate

" Formerly, Scientist (Soil and Water Conservatiowiieering), Division of Water Management,
ICAR Research Complex for North Eastern Hill Regiomiam (Meghalaya).
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hills with average annual rainfall varying from I0f® 4000 mm and temperature ranges from below
0°C to above 3&. The various soil groups are Alfisols, Entistiseptisols, Moillisols and Ultisols.
These factors have been listed to substantiateldira that the region has very good potential foe r
production. However, the region is lagging much ibéhthe other advanced states as for as the
production and productivity of rice are concernedpost green revolution period after 1960s, there
has been consolidated research efforts in the @ielttop improvement and crop production, but the
increase is minimal. The region has got rich ditersf local germplasm. Further, it is believedttha
the NEH region is the birthplace of rice in the ldaBorthakur, 1993; Dhillon et al., 2001). But the
productivity and production of the rice are lowukisig into a lower per capita consumption as well.
With the rapid increase in the population, it ighly essential to increase the production of ttaple

diet of the people to be able to self-sufficienttlas potential is already there. Due to environment
and other considerations, it is not possible toaegpthe horizontal area under the crop. The only
alternative is to boost the productivity. That tenincreased by:

a) genetic manipulation and development of high yiddrarieties suitable to this region (Gupta
et al. 1995; Pattanayak et al., 1998; Reddy e1889 and Gupta, 2001); and

b) by careful manipulation, efficient and judiciouslination and management of the resources
available for rice cultivation in hills (Mishra ar@upta, 1998; Mohanty et al., 1999; Mishra
and Satapathy, 2003 and Mishra et al., 2004).

Cultivation practices of rice in hilly watersheds

The rice farming situations in the North EasteriisHire as follows:
Direct seeded, rain fad upland (on steep slopes),

Direct seeded rain feoh level bench terraces,
Transplanted on wet terraces; and

Transplanted in valley lands.

PonE

[EnY

. Direct seeded, rain fed in upland (on steep €sp

The patches of land are cleared in the hills argitagion is burnt to make plots for rice
cultivation on steep hill slopes. The paddy seadsdirectly broad casted on steep hill slopes,
which germinate with moisture availability. The grs mainly grown as rain fed without any
control on water application. Provisions, howewae made for safe removal of excess water
from the fields by providing drainage channels gltire slopes.

2. Direct seeded rain fed on level bench terraces

At slightly lower gradients wherever it is possibBme farmers have converted the
slopes into uneven, irregular shape terraces, whigly be slopy outward contrary to the
requirements of high rainfall hill zones of beirlgpy inward with a drainage channel at the rim
of the slope. In some cases the rice is cultivatediry terraces of different shapes and sizes as
rain fed crop. Where the rice is cultivated as faih crop on slopes, there is no careful planning
and scientific design of water conveyance and dgensystems; rather the irrigation is applied
from one terrace to the other except a few welletigped system of rice farming in the region.
Indigenous technical know how plays a very sigaificrole in management of nutrients and crop
agronomy. Without favourable growth conditions, pagputs and heavy infestation of weeds,
insects and pests attack clubbed with inefficieegources management practices, the rice
productivity in the hilly watersheds has been adgelraffected resulting in lower production and
productivity. (Singh, 1999; Singh and Sharma, 1999)
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3. Transplanted on wet terraces

In the states of Nagaland, Sikkim and Manipur tbe is cultivated on carefully designed
wet terraces. The water coming from the upstreach laghlands is tamed and made to stand
behind the bunds. The flow of water is regulated iams carefully carried from one terrace to the
other and finally drained off in the downstream rigls leading to streams or nallas. In this
system of rice cultivation, there is no controltbe movement of nutrients with water (Kannan et
al., 1999). Zabo farming system of Nagaland andt#pa of Arunachal Pradesh are example of a
better-managed resource systems but not the welkgel system as has been claimed in the past
(Singh and Sharma, 1999). Because in these systieimgp extremely high rainfall resulting into
excessively high runoff with disturbances in thd, sois likely that the soil loss will definitely
take place. | have experienced this phenomenonewbiperimenting with lowland rice
cultivation on the experimental farm of the Divisiof Water Management at ICAR Research
Complex for NEH Region, Barapani (Meghalaya) whenea moderate gradient of 2-4%, the
runoff velocity in the channels used to becomeigh that while trying to close a drain with mud,
huge soil losses have been found to have occumddh(a and Gupta, 1998). With rice
cultivation on steeper gradients, in high rainfall zone, it is therefore apt to conclude thatréhe
are unaccounted, unmonitored and unchecked hugerpeswastage, which has rendered large
areas poorly fertile for further intensive cultiwat.

4. Transplanted in narrow valley lands

Finally, the most prevalent method of rice cultivatis the transplanted rice in valley
lands in which generally the moisture regime is Imudgher and it is possible to grow
transplanted rice in these situations. Every ditnat unique in itself and the water management
technology for each one is slightly different titaa other (Singh, 1999; Singandhupe et al. 1999
and Verma and Srivastava, 1999). Before, goindgpéndepth of the subject, it would be better to
study the problem of resources degradation anchttenstand certain basic concepts and terms
used in the field of water management.

Resources degradation in rice cultivation

Land and water are two major natural resourceasusg) all forms of life on this earth. The
North Eastern region has been bountifully bestoweth these two resources. In general the
productivity of the soils is quite high due to largmount of organic matter content; however due to
excessive leaching some of the nutrients are lat lgh runoff requiring frequent replenishing.
Water as a commodity is so widely available in ridgion that one seldom gets time to think for its
efficient management. However, it is very essemtiaarefully apply and dispose the water in cdse o
availability and excess. Because, the abundantrwalkes away the nutrients, which is vital to the
crop production, resulting in the loss of produtyivTherefore, to understand the bottlenecks & th
production, and for possible scientific researchl alevelopmental interventions using various
technological options, one has to understand ttsc hahilosophy of rice cultivation in hills and
packages of practices associated thereof, follothiegvatershed approach (Mishra et al., 2004).

The watershed approach
Management requirements

To manage the resources for their long term suwatdity especially land and water, one
primary need is the control over them. That meamshave to have the means to physically control
the flow of water from rice fields, distribution dmemoval, the water can be applied to crop fields
when there is a need for it (Brahmananda et alQpand to stop its flow or application when thisre
no need; direct it to places where it is neededrantbve the water from a field when its need has
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been met (Brahmananda, et al., 2000; Brahmanand).,e2000). The above implies that good
management of water will require knowledge of:

water requirement of the crops,

water supply conditions,

losses in conveyance and distribution of irrigatiletiveries, and
to measure the water to apply it uniformly andaiéintly.

Similarly, if the runoff can be checked, controlladd managed, the loss of top soil can be
arrested. Considering the wide misunderstandingutatiee water and watershed management, the
concept of watershed management is discussed l@lowa demarcation is also made between the
concepts of water management and watershed manageiink is tried to be established between
rice cultivation in hills in high rainfall zone awdater management with watershed approach although
both the subjects are quite different but intetesla

Water management

The term water management is often found intergdreifferently by different people. It is
required to understand some basic concepts, i tvdaderstand water management.

The term management is defined*askilled handling of something; the executivediion
of planning, organizing, coordinating, directingyritrolling any project or activity with responsiibyl
for result; and judicious use of means to accorhphs end’. Water management for agriculture
could, therefore, be interpreted to imply skilledlaesponsible handling of water and judiciousafse
it for sustainable agriculturaproduction purpose. Thus, water management isansnand not the
end in itself. The fundamental objective of manggigricultural water is to produce more profitably.
This implies that water has an economic value, adition that is a prerequisite to applying
management concepts (Chandra, 1999; Chandra, Co@9dra et al, 1999 and Chandra et al., 2000).

Water management : a multidisciplinary approach

It is obvious that proper management requires egidin of knowledge of several disciplines.
This is more or less true regardless of whethemtheagement questions of the individual farmer,
farmers, groups or the irrigation systems are ctmmed. Knowledge of agricultural/irrigation
engineering, soil science, crop science and sac@nce including agricultural economics, rural
sociology, etc. are disciplines often found closediated to the various important aspects of water
management. Recently, contributions needs for ne&mnegt science and communication science are
also being recognized (Srivastava et al.; 199%aStava, 2000).

Watershed management

Watershed is a geohydrological unit draining abamon point by a system of streams. All
lands everywhere are part of some or the otherrslad. Essentially, a watershed is all the land and
water area, which contributes runoff to a commotiedyoint. It is a land area that captures rainfal
and conveys the overland flow and runoff to aneititl the main flow channel. It is a topographigall
delineated area draining in to a single channetnfall watershed of a few hectares draining in to a
small stream may form a part of a still larger wsited. All the combined watersheds may become a
major river basin draining millions of square kiletres of land. The size of the watershed may vary
from a few square meters to several thousand sdpeatares. The size becomes important, depending
upon the objectives of the watershed management.ekample for larger irrigation projects,
watershed of thousand square kilometres may bedamesl. On the other hand for a small storage
structure in farm (farm pond) consideration of oalfew hectares of watershed suffices.
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A watershed has a wide-ranging effect on the lnfethe people residing in the watershed at
large. Soil, water and vegetation are the main mamb and vital natural resources and watershed
affects all of them. Judicious and efficient mamaget of soil, water and vegetation in the watershed
can ensure the sustained productivity of food,, fieelder, forage, fiber, fruits and small timber.

Watershed as an instrument of sustainable developme

An integrated effort of land development for effeetsoil and water conservation with a view
to “in-situ” utilization of rain water for crop production amshimal husbandry is the basic approach
for watershed management (Verma , 1998; Verma ainds$ava, 1999; Sharada and Sharma, 2001).
For providing conditions for optimum utilization &fnd, water, plants and animal resources and for
protecting the environment, it is necessary totttha land from top to bottom or ridge to valley.
Watershed management aims at minimizing risks &sgocwith rainfed farming in hills by following
the steps listed below:

Conserving soil and water resources through mechband cultural practices;

draining out excess water at a safe velocity anecting it for safe storage for its utilization
in dry season;

preventing gully formation through mechanical aedetative means and storage of water for
recharging ground water;

utilizing land according to its capability and poitf marginal lands unsuitable for arable crop
production to alternate land uses;

developing a sustainable ecosystem in harmony whi# man-land-water-plant-animal
complex of the watershed;

optimizing agricultural productivity per unit ardane and available water; and
improving the quality of life of the watershed ititants through infrastructure development,

Watershed approach benefits the farmer through dugpisoil health, better drainage and
more efficient use of rain water with the possthibf excess water being stored in suitable strestu
for use during scarcity periods (Mishra, 1998; Ki&99).

Managing hilly and mountainous watershed under ricecultivation in high rainfall zone

Watershed management may be definedhasprocess of formulating and carrying out a
course of action involving manipulations of natyrgricultural and human resources of a watershed
to provide resources that are desired by and sietdb the watershed community but under the
condition that soil and water resources are notexdely affectedWatershed management practices
are thus changes in landuse, vegetative cover ted structural and non-structural changes that are
made in a watershed to achieve watershed managevbgedtives. Watershed management is an
integrated and interdisciplinary approach. It gaflgmrequires land use adjustment measures, which
contribute to the reduction in the soil erosiore kas-a-visagricultural production, generation of rural
employment and balanced growth of the national eecgn The watershed management usually
involves the use by the people of the watershed, arfethe watershed’s natural resources especially
the land water and vegetation with the active pigdition of institutions and organizations andha t
harmony with the ecosystem.

Efficient management of resources for rice cultivabn in hilly watershed: approach to be
followed

Technological options for water management follaywvatershed approach for different rice
farming situations (for different land forms) cam ¢ategorized as under:
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a) Rice cultivation on steep hill slopes

On the first hand as a conservationist, | will ke to advocate that the field crops should be
grown on such steeper slopes as it is done in tmthNEastern Hills. However, due to socio-
economic limitations of the region, it is not praatly feasible for planners to always adhere ® th
land use capability classification. Such relaxatidrave to be made to enable the farmers to
survive. Huge investments are to be made in congmsbe planning and implementation of
resources conservation and management stratedgieswuatainability of resources as an ultimate
goal for future generations (Mishra and Gupta, }998| then the rice cultivation has to be
permitted despite its adverse impacts on the ressusustainability by adopting suitable
conservation measures, such as contour bundingpwomultivation, terrace cultivation, etc.,
which are only partially effective. The contour bisnbench terraces or a combination of both help
in retaining 70-80% of rainfall in the treated amdasteeper slopes. The contour bunds should be
made by drawing contour lines. Crops can be growross the slopes either sole or in
combination. Vertical intervals between contour dsior bench terraces are kept with in 0.5 and 1
m for operational convenience. Contour bunds cafobwed with local materials as an A-frame
device, which functions as a contour marker. Thérafme is an indigenous substitute for
expensive theodolite. Contour branches along tmeldwr terraces carry the excess flow through
grassed waterways in to a common pond. A highénsaisture regime can be created by allowing
maximum precipitation to infiltrate in the soil. live hedge planted just above the bench acts as
soil filter preventing soil erosion and with timeakes the terraced bed less slopy. Several plant
species are available for planting as live heddeh€se lopmea, setaria, napier grass, stylosenthes
or vetveria (khus) are effective as they are fastvaqng and some of them can be used as fodder
for livestock or as fire wood. It also helps inrgtg some moisture (Samra et al., 1999). For still
steeper slopes with soil depth not less than anrebeticultural plantation is the most appropriate
form of agricultural activity. Mulberry plantatiorfior silk-worm rearing could be another
possibility. Hill tops are to be used only for fety purposes. Such a system allows retention of
almost 90 % of rain water within the watershed aeghicing the soil loss to less than one tonne/
ha/ year.

b) Rice cultivation on foot hills (dry and wet teaces)

In sub-montane tracts with light textured soilsrathe foot hills of the Eastern Himalayan
ranges high rates of runoff from big storms maylteés to erosion losses to the tune of 20 tonnes
soillha year or even still higher. Contour farmiagd bench terracing at suitable intervals
supplemented with organic mulching and in-situ watgrvesting in runoff reservoirs reduces the
erosion losses (Chandra, 1999; Brahmananda e2Q0Q). Horti-agri or horti-silvi systems on
upper slopes and rice on lower slopes are recomase(ttharma et al., 1999). Provisions should
be made for retaining more and more water on lbeath terraces. But the plot to plot or terrace
to terrace of water movement should be avoidedhiBemand et al., 2000; Brahmanada et al.,
2000). Instead the provisions should be made ®diaposal of water. Finally the water should be
routed through the grasses water ways to the nattmamage way. Alternate drying and wetting
system is more beneficial than the continuous sufpemee (Kannan and Brahmanand, 2000). In
case it is not possible to keep the water levebwed certain minimum level then it should be
maintained at 3-5cm (Kannan et al., 1999).

¢) Rice cultivation on near flat or valley lands

Elaborate arrangements should be made for drainlagecess water safely. Also, to avoid Al and
Fe toxicity, necessary steps should be taken béfansplanting. Dug out cum embankment type
of water harvesting structures can be createdealotliest elevation for storing the rain water and
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life saving irrigation can be provided in case ohd rainless periods with the stored water
(Srivastava et al., 1999; Srivastava , 2000).

SUMMARY AND CONCLUSION

Watershed management is an umbrella term invohan¢parge sphere of activities for
achieving the basic objectives of conservation oil, svater and vegetation for its sustained
productivity. It involves the management of all thatural resources including human beings by
ensuring their complete participation. Without pletp participation the watershed management
objectives are unachievable. Water management@rgponent of watershed management, be it the
large scale water management (development of latigation projects) or small scale (management
of water for crop production on farm level). Theedd situation, in which the natural balance is
maintained, is o intervention or interference” of any kind in the natural system from outsides It
therefore not feasible in the present situatioattain the normal or ideal natural settings. Calion
of any form on steep hill slopes is not environraéintsafe and sound yet inevitable especially & th
North Eastern Hill region. Hence, we should try ¢ewel best to work to minimizing the adverse
effects simultaneously ensuring the higher prodiigtiand sustainability of the natural resources.
Rice cultivation should therefore, be practicedtie hills with lots of care and with proper
management. The strategy for good water managesientld be to use the water efficiently for
growing crop ensuring that the flow of water shomdd hasten the process of soil erosion. Then only
we shall be able to achieve the objectives of ecd@dnproductivity of rice with long term
sustainability of resources especially land ancewah watershed basis.
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POTENTIAL APPLICATION OF REMOTE SENSING IN
MANAGEMENT OF AGRICULTURAL RESOURCES IN
NORTH EASTERN REGION

Pooja Asati* and B.S. Asatf
Kendriya Vidyalaya, NEPA, Umsaw-793123, Meghalaya
“Division of Horticulture, ICAR (RC) for NEH Regiddmiam-793103, Meghalaya

INTRODUCTION

Agriculture resources are among the most impontanéwable, dynamic natural resources.
Comprehensive, reliable and timely information gni@ultural resources is very much necessary for
a country like India whose mainstay of the econasnggriculture. Agriculture surveys are presently
conducted throughout the country in order to gathBarmation and associated statistics on crops,
rangeland, livestock and other related agricultteaburces. These information of data are important
for the implementation of effective management sieas at local, panchayat and district levels. In
fact, agricultural survey is a backbone of planrémgl allocation of the limited resources to différe
sectors of the economy.

North Eastern region of India, comprising eighttesanamely, Assam, Arunachal Pradesh,
Manipur, Meghalaya, Mizoram, Nagaland, Tripura &ikkim, has vast physiographical variations,
which represent six agro-climatic zones. The majayblems for agriculture in this region are
undulating topography, high rainfall, natural caits, frost, drought, occurrence of diseases and
pests, etc. With increasing population pressurgtimle NE region and the concomitant need for
increased agricultural production (food and fibmps as well as livestock), there is a definitedhee
for improved management of agricultural resourtesrder to accomplish this, it is first necesstary
obtain reliable data on not only the types, bubalse quality, quantity and location of these
resources. Thus, awareness and information of ees®rsing technology can play a significant role
for proper planning and management of agriculttgsburces in this region.

REMOTE SENSING AND ITS IMPORTANCE IN AGRICULTURAL S URVEY

Remote sensing is the science and art of acquinformation (spectral, spatial, temporal)
about material objects, area or phenomenon witbomting into physical contact with the objects, or
area, or phenomenon under investigation. Withouectli contact, some means of transferring
information through space must be utilized. In reamgensing, information transfer is accomplished
by use of electromagnetic radiation (EMR).

In agriculture, possible applications are in thenagement of soil resource inventory,
estimation of cropped area and production, deteaifanany agronomic stresses like water, nutrients,
salinity, etc., scheduling of irrigation and esttroa of ET apart from modeling crop growth and gliel
using sensing inputs. Remote sensing is quite evmad exhaustive, simple and fast. Use of remote
sensing for early warning system against possibteats from natural calamities makes it more
meaningful and convincing to this region.

MEASUREMENTS

Agricultural remote sensing is commonly done in theible, near-infrared and thermal
infrared portions of the spectrum; however, newliappions in the microwave area are under
development. The given wavelengths are employeagncultural survey through Electromagnetic
radiation by using remote sensor system.
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Table 1.Use of wavelength region for agricultural survey.
Area of agricultural phenomena Wavelength employed
Plant diseases and insect infestation 0.4-0.9 mv6al0 mm
Natural vegetation, types of crop and fresh inveeso 0.4-0.9 mm and 6-10 mm
Soil moisture content (radar) 04-0.8 mm and 3-100 m
Study of arable and non-arable land 0.4-0.9 mm
Assessment of plant growth and rigour for forecastrop yield  0.4-0.9 mm
Soil type and characteristics 0.4-1.0 mm
Flood control and water management 0.4-1.0 mm ah2indm
Surface water inventories and water quality 0Gtrim and 6-12 mm
Soil and rock type and conditions favorable fordeid mineral 0.4-1.0 mm and 7-12 mm

deposits.

APPLICATIONS IN AGRICULTURE

Estimation of crop acreage:An accurate and timely forecasting system of cnampction is an
essential element in ensuring a country’s food sigcand proper distribution. In this, remote
sensing is of paramount importance in identifyingaa under cultivation. It is for this reason that
the reflectance characteristics of a green leaft inesstudied. Pre-harvest estimations of acreage
for major crops like cotton, paddy, sorghum, soyhesaugarcane, wheat, etc. are now based on
remote sensing and the methodology is now welbéisteed.

Pest detection Brown and Steckler (1995) developed a methodst® digitized color-infrared

photographs to classify weeds in a no-till cortdfi@ he classified data were placed in a GIS and
a decision support system was then used to detertha appropriate herbicide and amount to
apply. Penuelast al. (1995) used reflectance measurements to asseseffiditts on apple trees.

Powdery mildew has also shown to be detectable rweflectance measurements in the visible
portion of the spectrum (Lorenzen and Jensen, 198 ability to detect and map insect damage
with remotely sensed imagery implies that methods t©e developed to focus pesticide
applications in the areas of fields most infectbds decreasing the damage to beneficial insects.

Crop stress: Crop stress includes anything occurring in thedfdifferent than what was planned.
Some of the common crop stresses that can be neelagrter drought, weed patches, soil erosion,
nutrient deficiency and similar conditions. Whewirig to identify these types of stress using
remote sensing, one can utilize some of the comyaitied methods or simply use visual methods
to discriminate. The ratio of the red to blue te tear-IR scene reflectance can indicate plant
stress before it becomes evident on the grouncegetation index (brightness or greenness) is a
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reduction of several spectral bands into one “ifidexnber. Emissions in the thermal IR band
also can indicate plant health conditions. Othetthods of detection may include change
detection (subtraction of one image from an eaifi@ge to see where the vegetation changed)
and supervised or unsupervised vegetation claasdit (algorithms are used to select certain
coloured pixels and assign to a group). Identifyingp stress due to frost damage with the aid of
Landsat TM images shows promise with the developrokéa modified NDVI (Jurgens, 1997).
Methods have been developed to utilize color-igflaimages to classify weeds in no-till
cornfields (Brown and Steckler, 1995) and have hestablished to identify water stress in plants
with the difference of remotely sensed surface enaijpires and the measurement of ground based
air temperatures (Jacksenal.,1981)

Water stress The difference between remotely sensed surfacpdeature and ground-based
measurement of air temperature has been establishadnethod to detect water stress in plants
(Jacksonet al, 1981). More recently, methods to integrate speotegetation indices with
temperature have been used to improve remotelyedesstimates of evapotranspiration (Carlson
et al, 1995; Moraret al, 1994). Moraret al. (1994) defined a Water Deficit Index, which uses
the response of a vegetation index to account fotigh canopy conditions, so that false
indications of water stress due to high soil backgd temperatures were minimized. Spectral
indices have also been used to determine "real‘tiongp coefficients to improve irrigation
scheduling (Bausch, 1995).

Soil properties or soil inventory: Soil investigations, surveys and mapping are thypes of
applications using remote sensing information. Thaglude three different approaches: the
effects of soil properties on reflectance or imeggponse, the influence of soil surface conditions
on the response, and the use of imagery in maguihgatterns. Satellite images such as Landsat
Thematic Mapper (TM) data can be used in soil stevfer a broad range of applications. Soll
spectral image responses are related to soil argaaiter content, i.e., dark soils (higher organic
matter) contrast to lighter soils (lower organictteg. The vegetation spectral response can also
be used to infer various soil conditions. Yang akaderson (1996) used these vegetation
responses to define management zones within fidlds. management zones are an aid to soil
sampling as they define logical boundaries for ioltg samples. Remotely sensed images are
also being used in “directed soil sampling” whene @an map “soil management zones”, which
would be sampled as separate units. The manageoees would become the basis for adjusting
nutrient application rates using variable rate netbgies

Predicting crop yield: Remote sensing data are used to estimate some afdp biometrics
parameters such as Leaf Area Index (LAI) and cayei which in turns are parameters required
to predict crop yield. Crop yield is influenced bylarge number of biotic factors. The data
through remote sensing gives an integrated pidtitee effects of all these factors on its growth.
Several approaches adopted for predicting cropdyieding remote sensing data or derived
parameters (Spectral Vegetation Index: SVI) haewgu to be of immense use to policy makers.

Nutrient detection: Using remote sensing information to detect fieltrieat situations requires a
thorough knowledge of what effects nutrient vaoias can have on the plant and on soils. Soil
characteristics, such as colour, relate to orgamidter content from which one can predict
nitrogen (N) release to the plant. Other soil priee such as pH, texture and nutrients such as
phosphorus (P) and potassium (K) are difficult ébedt. Leaf greenness is related to chlorophyll
content, which is directly related to plant N camtcation. Discoloration such as leaf chlorosis of
the margins of leaves is correlated to K deficiemdyle purplish leaves are correlated with P
deficiency. Most of the nutrient work in remote sieg have focused on N. There have been

ENVIS Bulletin : Himalayan Ecology 13(2), 2005 15



some encouraging results. For instance, leaf coleasurements made at ground level have
correlated well with corn plant N status (Blackreeal, 1996).

Vegetation change:Images from the green and near infrared bands iplghthe amount of
vegetation and give an indication of plant vigoonf® companies have been providing “crop
vigor” maps to farmers to assist them in seeingresheegetative growth is occurring and to
determine areas within the field were vegetatiomoisprogressing, as it should. Change detection
can be accomplished by overlaying images from tiightf dates and showing the vegetation
change occurring between the two dates.

Detection of crop injury: Hail and wind damage is a common occurrence in npamts of the
country. Information about the amount of damagesisful to crop management and accuracy of
insurance payments. For corn and soybeans, théegtegeld effects from hail or wind are
usually related to leaf loss, stand loss, or lodgin each case, the amount or orientation of lgave
and stalks is altered and can be measured by reseating. Direct damage to the ears, pods or
seeds is another component that is difficult toedetaind measure directly. Images from non-
damaged adjacent areas or before-storm conditiadaaid in the accuracy assessment. These
images normally are colour or colour infrared. Tume of color infrared film assists in the
detection of damage areas. Colour infrared givgsea indication of the amount or volume of
vegetation or biomass present; therefore, lowaresbf red reflectance reveal vegetation damage
or loss.

THRUST AREA

The specific application of remote sensing techesgean be used for i) detection ii)

identification iii) measurement and iv) monitoriafjagricultural phenomena.
a) Applicable to crop survey

1. Crop identification 10. Effects of fertilizes

2. Crop acreage 11. Soil toxicity

3. Crop vigour 12. Soil moisture

4. Crop density 13. Water quality

5. Crop maturity 14. Irrigation requirement
6. Growth rates 15. Insect infestations

7. Yield forecasting 16. Disease infestations
8. Actual yield 17. Water availability

9. Saoll fertility 18. Location of canals

b) Applicable to range survey

1. Delineation of forest types
2. Condition of range

3. Carrying capacity

4. Forage

5. Time of seasonal change
6. Location of water

7. Water quality

8. Soil fertility

9. Soil moisture

10. Insect infestations
11. Wildlife inventory

c¢) Applicable to livestock survey

1. Cattle population

2. Sheep population
3. Pig population

4. Poultry population
5. Age sex distribution

6. Distribution of animals
7. Animal behaviour

8. Disease identification
9. Types of farm buildings
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SUMMARY

The remote sensing techniques will continue to dxy ¥mportant factor in the improvement
of present system of acquiring agricultural datdhils region. The remote sensing provides various
platforms for agricultural survey in NE region. &te imagery has unique ability to provide the
actual synoptic vies of large area at a time, winsamot possible for conventional survey method$ an
also the process of data acquisition and analysivery fast through GIS (Geographic Information
System) as compared to the conventional methods different features of agriculture are acquired
by characteristic, spectral reflectance, spectigiature of agriculture and associated phenomena
through EMR.
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INTRODUCTION

The North Eastern region of India comprising eigflates namely Arunachal Pradesh, Assam,
Manipur, Meghalaya, Mizoram, Nagaland, Tripura &ikkim has vast physiographical variations,
which have been represented in six agro climatiegoThe North Eastern region is one of the richest
reservoirs of genetic variability and diversity different horticultural crops, i.e., various kind$é
fruits, vegetables, spices, ornamental plants éswraedicinal and aromatic plants. The diversity fo
cucurbitaceous crops of this region has mainly bewmaged by local farmers, often women.
Considerable diversity exists among the regionaudiitaceous crops including variation in plant
type, morphological and physiological charactersstreactions to diseases and pests, adaptalnitity a
distribution. Apart from the nutritional value, mamegional cucurbitaceous crops are used for
medicinal purposes, income generating and povdigtyiation programmes in the rural areas.

Problems relating to diversity conservation andetigyment of horticulture in the north
eastern region are land tenure issues, gender @uity éssues, inter-departmental coordination,
smuggling of timber across the international boreifting cultivation, inter-state border dispute,
insurgency and others factors, which are respaméisl horticultural diversity degradation. Adequate
attention was given for systematic management efritth diversity available in this region with the
establishment of NBPGR Regional Station in Meghalaypd it gained remarkable momentum in
recent years. Apart from this, the ICAR Researcim@lex for NEH Region (Meghalaya) with
campuses through out the north-east, Central PRidearch Station (Meghalaya), Central Plantation
Crops Research Institute - Regional Station (Assala)ional Research Centre for Orchids (Sikkim),
Botanical Survey of India (Shillong), GB Pant Ihsté of Himalayan Environment and Development
- North-East Unit (Itanagar) and various univeesitin North East and their research stations have
made tremendous efforts in collection, evaluattmmservation and utilization of regional germplasm
for development of horticultural varieties in thégion.

Keeping in view the regional demand for cucurldtaes crops, more germplasm needs to be
identified for collection particularly for high yig, quality, resistance to diseases and pestsp@per
describes the diverse regional cucurbitaceous camyk their position in the traditional cropping
systems of the region. It also highlights the aiitis, conservation, evaluation and utilization of
regional horticultural species.

The North Eastern region has its own unique contioinaof living species, habitats and
ecosystems, which together make up its diversily resource. While speaking strictly about plant
diversity, two regions of the country are termedhasspots. These are — Western Ghats and the North
Eastern hill regions. In all living organisms theesies is the single most useful unit to use irdiiy
assessment. Species richness and the relative almeaf different species is another criteria to
measure the degree of diversity. The number of rer@species also reflects into account while
assessing the richness of diversity.

In the NE region apart from cultivated cucurbitsjoenous diversity occurs in semi
domesticated and wild types in local pockets. Sypks have been selected locally by tribal as part
of their routine vegetable requirement. The mospdrtant crops genera includeducumis,
Cucurbita, Momordica, Trichosanthemnd Benincasa Many of these have not only contributed

18 eV 5BPeH E D



towards diversity but also are rich gene pool fopaértant traits. These materials along with their
close wild relative serve as genetic stocks bytpbmeeders for development of improves vegetable
varieties. With increase in the population, theseimmense need to explore newer sources of
vegetables and to diversify vegetable farming/eation to meet the present day’s demand. The
diversity present in cucurbitaceous crops will lkeeywuseful in screening newer sources of vegetables
for present and future needs. The wild gene posé@ss important traits and may be explored both by
direct selection or improvement through breedinbeyl also constitute a priceless reservoir that
contains genes conferring better adaptation testemvironment and also resistance to disease and
pests.

Many of the cucurbitaceous vegetables being resib@d adaptive can be grown on the land,
which is not suitable for other vegetables. Theyndb require a high input technology and can be
raised with comparatively lower management cossefal of them are very nutritious, remunerative
and have come to rescue of people in times ofsciigdart from the nutritional value, many regional
cucurbitaceous crops are used for medicinal pugpaseome generating and poverty alleviation
programmes in the rural areas. The cucurbitaceegstables have longer storage life and some of
them can be stored for years without decay.

EXPLORATION AND DISTRIBUTION

Cucurbitaceous vegetables:This large group of vegetable crops, consistinghofe than 15 kinds,

is grown and consumed within the region. In NortistEmany species of cucurbits are found as
vegetables and fruits. These includecurbita Momordica Luffa, cucumisand several lesser known
cucurbitaceous crops. The cucurbits in northeastegion are grown as mixed crops with maize,
ginger, French bean, amorphophallus, colocasigawas chilli, etc., as well as pure crops. However,
they are the main constituents in the kitchen gaafehe farmers. Most of cucurbits are indigenous
to northeast and few like chow-cho@, pepg etc., have been introduced, which have so actiliet

to this region that large variability is observed.

Table 1.Indigenous and exotic cucurbits in north eastegiore

Exotic Indigenous
Bottle gourd, pumpkin, snake gourd, ash Cucumberluffagourds,Momordicagourds
gourd, chow-chow etc. Trichosanthegourd and tinda, etc.

Pumpkin varieties abound in number with variationfruit size, fruit skin, flesh colour
thickness, sweetness, etc. The wild spe€lasumis hardwickjithe likely progenitor of cultivated
cucumber, is found growing in natural habitantstiwe foothill of Himalaya and NE region
particularly MeghalayaC. sativusvar. sativusis cultivated all across the North Eastern region
tropical and subtropical conditions. HoweVer,sativusvar. sikkimensidas adapted in temperate and
humid climate. Among gourds, In North Eastern ragisaximum variability has been recorded for
bottle gourd in fruit shape and size. The Indianegeentre has rich diversity in genetic resourdes o
ridge gourd K. acutanguld and sponge gourd.( cylindrica) especially in North Eastern region. In
bitter gourd small as well as large sized formsasaalable.

Chow-Chow Eechium edu)e a native of tropical America, is a very populagetable in the
region commonly called squash and grows abundavitlyout much care and attentioRlemingia
vestita,known as Sohphlong, is consumed raw. It is a vefiatbing/trailing type, is distributed in the
humid to sub tropical regions of NE India upto 1&0{Sarma, 2001). KakrolMomordica
cochinchinesisand kartoli M. dioica are widely spread in Assam and the Garo hillMefjhalaya
(Ramet al.,2002).
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Table 2. Diversities of cucurbits in North East India

Cultivates species Area of concentration for diNes Range of diversities
Cucurbita maxima Throughout the country Extensive
Cucurbita moschata  Hilly areas Moderate
Cucurbita ficifolia Meghalaya Introduced, neutralized
Cucurbita pepo Meghalaya, Mizoram Limited
Coccinia grandis Assam, West Bengal Limited
Cucumis sativus Throughout the country Wide
Cucumis callosus Foothill areas of Assam Confined to limited posket
Luffa acutangula Tropical areas of Assam Wide
Luffa cylindrica Tropical and subtropical areas of AssarVoderate
Meghalaya, Manipur, West Bengal
Momordica charantia Throughout the country Moderate
Momordica Assam, Meghalaya, Manipur, Tripura, Wedtimited
cochinchinensis Bengal
Momordica dioica Garo Hills Rare
Trichosanthes anguina Meghalaya, Tripura, Assam, West Bengal Limited
Trichosanthes dioica Tropical areas of Assam, Tripura Limited

Cyclanthera pedata  Hills of Meghalaya, Manipur, Nagaland anéloderate
Arunachal Pradesh

Benincasa hispida Asssam, Nagaland, Meghalaya Wide
Lagenaria siceraria ~ Throughout the country Wide
Sechium edule High hills of Meghalaya, Manipur,Moderate

Mizoram, Nagaland, Sikkim and Darjeeling
of West Bengal

Diversification of minor/underutilized cucurbitaceous vegetable in north eastern region

There are several minor/underutilized cucurbibase vegetables, which are grown and
consumed by tribals of the region. These are ma@igumis hystrix, cucumis trigonus, Luffa
graveolens, Momordica macrophylla, Momordica suhdat@, Trichosanthes cucumerina,
Trichosanthes khasiana, Trichosanthes ovatal Trichosanthes truncasa.

GERMPLASM EVALUATION

In order to facilitate effective utilization of piagenetic resources, it is important that these
are evaluated for productivity and its componeeitsp duration, resistance to biotic and abiotiessr
and quality of produce. The germplasm materiallalsbe at different centres has been evaluated and
utilized for crop improvement.

Chow-Chow Sechium edu)eproduces large starchy edible roots in additmifrtits. The tender
leaves are also sold in the market and consumetiébyribal people. The National Bureau of Plant
Genetic Resources, Regional Station, Shillong & ithain organization involved in collection,
characterization and conservation of several cukambous germplasm. Apart from this, ICAR
Research Complex for NEH Region and Assam Agriceltuniversity are also doing research work
on the cucurbitaceous vegetables.
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Table 3. Collection of cucurbitaceous vegetable germplasm

Cultivates species Parts to be collected durindoeafion Number Source
Cucurbita maxima Ripen fruitymature seed
Cucurbita moschata Ripen fruit/mature seed 795 NBPGR
Cucurbita ficifolia Ripen fruit/mature seed
Cucurbita pepo Ripen fruit/mature seed
Coccinia grandis Ripen fruit/mature seed
Cucumis sativus Ripen fruitymature seed 294 NBPGR
Cucumis callosus Ripen fruit/mature seed 156 NBPGR
Cucumis melo var momordicaRipen fruit/mature seed 433 NBPGR
Luffa acutangula
Luffa cylindrica
Momordica charantia Ripen fruitymature seed 519 NBPGR
Momordica cochinchinensis Mature seed/tuberous root /stem cutting/apical

shoots
Momordica dioica Mature seed/tuberous root /stem cutting/apical

shoots
Trichosanthes anguina Mature seed/stem cutting/root cuting 144 NBPGR
Trichosanthes dioica Mature seed/stem cutting/root cutting
Cyclanthera pedata
Benincasa hispida Mature fruit/mature seed 326 NBPGR

Lagenaria siceraria
Sechium edule

Table 4. Cultivated species of cucurbitaceae of regiondllacal importance

Scientific name Uses

Lowland (LAnnual (A)/ Chromosome Comments

/highland(H) perennial(P) No.

B. hispida Youngand L A 24 Fruit have long term
(Wax or white ~ mature fruits, storage capacity, seed
gourd) young leaves from mature fruit can
and buds as be taken during
vegetable, collection
seeds
Cucumis anguriaYoung fruits asL A 24 Extraordinary
(West Indian  vegetable, numerous fruits
gherkins) pickles
Momordica Fruits, shoots L A 28 Seeds from mature
dioica (biter and leaves as fruit are collected
gourd) vegetable

Trichosanthes Fruits as
dioica (pointed vegetable

gourd)

L A 28
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Table 5. Cultivated crop genera and their wild relativiegefspecific, intraspecific and infraspecific
categories)

Crop Genus Cultivars (species) Wild relatives No. of taxa available
(species) in the region
Snake Trichosanthes T. palmata T. palmata T. palmata
gourd T. multilova T. multilova T. wallichiana
T. cordata T. cordata T. multilova
T. truncata T. truncata T. cordata
T. himalensis T. himalensis T. truncata
T. dicaelosperma T. dicaelosperma  T. dioica
T. dioica T. nervifolia T. anguina
T. nervifolia T. cucumeriana
T. cucumeriana T. lobata
T. anguina T. integrifolia
T. lobata
T. integrifolia
Ash gourd Benincasa B. hispida B. cerifera B. hispida
B. cerifera B. cerifera
Bittergourd Momordica M. charantia M. balsamina M. charantia
M. balsamina M. denudate M. dioica
M. dioica M. symbalaria M. cochinchinensis
M. cochinchinensis
M. denudate
M. symbalaria
Melons  Cucumis C. trigonus C. hardwickii C. sativus
C. prophetarum C.hirsutum C. sativus var.
C. sativus C.metuliferus sikkimensis
C. sativus var. sikkimensi<C. prophetarum C. hardwickii
C. melo C.zeyheri C. callosus
C. melo var. momordica C. anguina
C. melo var. utilissimus

Trichosanthes

Trichosanthes palmata:

Leaves 3-7 inches across, usually palmately 3-@dpb

Flowers 1.5-2.5 inches across, male flowers in gdtem racemes, female flowers on short
peduncles;

Fruit 1.5-2 inches across, ellipsoid or globoséirsit red with orange streaks.

T. multiloba

Leaves 3-6 inches across, glabrous or scabroussediitered bristly hairs on the nerves;
Flowers dioecious;

Fruit bright red with orange stripes.

T. cordata

Leaves 6-8 inches across, entire, angled or obgdoieed,;
Flowers dioecious;

Fruit globose.
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T. truncata
Leaves 4-5.5 by 2.5-3 inches, ovate acuminate;
Flower male flowers white, female plant not seen.

T. himalensis
Leaves 5 inches, irregular serrate;
Fruit 3-4 by 1-¥/, inches, nearly circular in section.

T. dicaelosperma
Leaves 4 by 3, inches;
Fruits pubescent with 10 paler vertical bands.

T. nervifolia
Leaves 3 by Y%,-2 inches, membranous, not lobed:;
Fruit 2-3 inches, circular in section, about twaselong as broad.

T. cucumerina

Plant is annual and closely related to cultivate@nguina(snake gourd) but differs in fruit
length, shape and absence of stripes on fruit ceurfa

Leaves 2-4 inches diameter, usually 5-lobed abalftvway down, lobes obtuse;

Flower momnoecious, male peduncles in pairs, thesed flowered the later racemed.

T. lobata Leaves pubescent beneath and with flaccid hairs;
Fruit 2-4 by 1-2 inches, acute at both ends.

T. integrifolia Leaves ¥,-6 inches; Fruit 2 inches diameter, red.

T. dioica (parwal)

It is extensively cultivated in the warmer partgfeé country/region. Plants are dioecious and
normally grown in rainy season. Fruits are commardgd as vegetable. They are as pickled
and are also used in confectionary. Several ctftivdorms differing in size, shape and
marking of the fruits are commonly grown.

Leaves about 3 by 2 inches, ovate-oblong, cordate;

Flower male peduncles paired but not racemed, fltealeers wooly outside;

Seeds half ellipsoid, corrugate on the margins.

T. anguina (snake gourd)

Leaves 5 lobed or angled leaves and long elongditeddc; sometimes cultivated for the
fruits, which are used as vegetable.

Fruits are characteristically long (up to 1.5 mjl aften twisted with 7-8 white stripes along
its length when green. The young fruits are largedgd as a vegetable either boiled or in
curries. Variation in the fruits, i.e., length, diater, colour and number of stripes occurs
within the species.

Momordica

In Momordica spp. total 60 species are reporteddwside and out of them 7 are available in
India but only four Momordica Balsamina, M. charantia, M .chochinchisisn M. dioicg are
commonly available and cultivated in one or othent pf north eastern region.

Uses Fruits, leaves and roots dflomordica spp. are used as stomachic, carminative,

antipurgative regulating diabetes; leaf extraatsed as appetizer, astringent and in liver andegple
disorders. Roots are useful in piles and urinaspdiers.
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Momordica dioica (kartoli or spine gourd)

It is also found in cultivated/semi wild form. I§ idioecious, perennial in nature having
tuberous roots. The green fruit is extensively usetegetable by cooking or frying.

Leaves 1.5-4 inches long, cordate, acute moressrdes lobed;

Flowers large, dioecious and yellow in colour;

Fruit 1-3 inches long, shortly beaked, densely oedevith soft spines.

M. charantia (better gourd)

It is totally domestic. Plant is monoecious, vigpd and has variation in fruits shape and size.
Leaves 1-3 inches across, deeply 5-7 lobed;

Flowers monoecious and yellow in colour;

Fruit 1-5 inches long, tapering at both ends, @rabterized by its tuberculate-muricate skin
and sculptured seed surface; full mature unripg &tutender stage is used for vegetables, in
pickles and curries and in salad. The fruit becoye#lew when ripes.

M. cochinchinensigkakrol or sweet gourd)

The plant is perennial with tuberous roots.

Leaves 4-5 inches across, usually 3 lobed;

Flowers dioecious, large, whitish;

Fruit 3-5 inches long, ovate or oblong, coverechvgonical points, bright red when ripes.
Hard spines are found on fruit surface. The mdiwieis used as vegetable.

M. balsamina

Leaves ¥,-3 inches diameter, palmately 3-5 lobed to aboeiniddle;

Fruit 1-3 inches, red, usually quite smooth. Immatender fruits are are used as vegetable or
pickled

M. denudata
Leaves 2-4 by 1-2 inches, deeply cordate, 3-5 Ipbadt ¥4 inches long and broad.

M. cymbalaria
Leaves 1-2 inches broad, 5-lobed; Fruit % by séarée inches, few, shortly obovoid,
smooth, shining.

M. subangulata
It is also dioecious and perennial in nature witbrsannual vines.

Benincasa

Benincasa hispida

It is a tropical and subtropical fruit and has widgiability among its cultivars. The plant is
monocious vine type beering large green fruits. Magure fruit becomes white and is used to
prepare sweet (petha) from its mature fleshy parts.

Fruits are globose-cylindrical in shape and covevitd thick epicuticular wax.

Benincasa ceriferaLeaves 4-6 inches diameter; Fruit 41, ¥eet, cylindric, without ribs,
hairy, ultimately covered with a waxy bloom.

Cucumis

Cucumis trigonus
Leaves 1-2 inches in diameter, entire; Fruits sonax with a few scattered hairs, often with
10 stripes.
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C. prophetarus
Leaves 1-¥, inches, reniform, subtriangular, much lobed; Fgrieen, with paler vertical
stripes.

C. melo Leaves 3 inches diameter, petiole 2 inches; Fematluncle sometimes 2 inches;
Fruit spherical ovoid elongate or contorted.

Cucumis melwar.momordica(snap melon or foot)

Cucumis melwar. utilissimus(kakari)

C. sativus Leaves 3-5 inches diameter; Female peduncle sme®t2 inches; Fruit
commonly cylindric, 12 by, inches.

Cucumis hardwickii:

It is closely related wild species and considereggenitor of cultivated cucumber. It is
annual in nature and crossable with the cultivaypes. It is resistant to green mottle virus
and some nematodes.

Fruits small, oval, bitter with sparse and stifings on the surface

Flower monoecious

Leaves highly lobed.

PROBLEMS RELATING TO DIVERSITY CONSERVATION

Land tenure issues:Land tenure systems vary widely among differentthiéastern states,
which are quite different from the rest of IndighelTcomplexity in land ownership and tenurial
rights makes it difficult for survey, demarcationdaconsolidation of land. Therefore, cadastral
survey and land demarcation are completely abadhti hill areas of northeast.

Gender and equity issues in natural resources and ivkrsity management: Unequal
distribution of land resources is responsible focréasing dependence on forests by certain
sections of the society leading to diversity degteh. Resolving the gender and equity issues
concerning natural resource management is equalbpritant in the North-East as in the other
parts of the country.

Over exploitation of genetic resources
Deforestation and soil degradation
The adverse impact of development and increase ihé population

Inter-departmental coordination: There is a need for a close inter-departmentaldination for
the sustainable management of horticultural ressuirc the region.

Smuggling of timber across the international border The illicit felling of trees and timber
smuggling across the international borders has bleermost important cause of horticulture
areas/forest degradation in border.

Shifting cultivation: Unregulated shifting cultivation by the local tilj@opulations has been a
major threat to sustainable diversity managemenicpiarly in unclassed and community forests
in the region.

Inter-state border dispute: There exist a lot of inter-state border dispute®rgnthe north-
eastern states. Most of these border areas ars farels and because of boundary disputes, such
lands are often declared as ‘no man’s land’ andcéedoes not come under any form of
management. This leads to the degradation of diyeénssuch areas.

Insurgency: The long insurgency problem in some states suctssam and Tripura has
considerable impact on diversity conservation.
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CONSERVATION OF DIVERSITY

Although there are not many agencies/organizatismsking exclusively for diversity
conservation in the north-egsér se the activities taken up by many organizationsudiog non-
governmental and traditional institutions, governindepartments and scientific institutions have
direct or indirect implications for diversity comsation.

State Government Agencies:Many state agencies are now involved in such diger
conservation activities and establishment of geasipl banks for horticultural crops.

Research Organizations:Many state and central government research orgamsaincluding
universities of the region are engaged in reseanslentory and conservation of diversity in the
region. Such organizations are Botanical Surveylmmfia, Shillong; GB Pant Institute of
Himalayan Environment and Development, North-Eagtit,Ultanagar; Indian Council of
Agricultural Research for North-Eastern Hill Regid®arapani, Shillong with campuses through
out the north-east; State Forest Research Institateagar, NBPGR, Shillong; North-Eastern Hill
University, Shillong; Nagaland University, Kohimdjizoram University, Aizawl; Arunachal
University, Itanagar; Tripura University, Agartalassam University, Silchar; Tezpur University,
Tezpur; Gauhati University, Guwahati; Assam Agriatdl University, Jorhat; Regional Research
Laboratory, Jorhat; Dibrugarh University, Dibrugarh

Non-Governmental Organizations:Many non-governmental organizations are now workorg
the conservation of diversity in the north-east.

International Agencies: International donor agencies in Meghalaya, ManipAssam and
Nagaland have been playing crucial role in consgnthe diversity through their respective
projects.

International and National Policies and Conventions Many of the international treaties and
national policies have significant impact on thesmrvation of diversity in the north-east.

Shifting Cultivators: The shifting cultivators and other traditional famg communities of north-
east have played a key role in conserving the hiaticultural crops germplasm of the region. In
spite of the availability of many hybrid and higkelging varieties, these farmers have been
cultivating the traditional varieties for generaiso

GAPS IN DIVERSITY CONSERVATION

The depletion of diversity and inadequacy in aditm conserve the diversity of the region
may be attributed to several factors, which rangenfinadequate knowledge about diversity and its
components to adoption of wrong and inappropriateigs by the concerned stakeholders.

1. Gaps in knowledge and information
Information on urban diversity is scanty

Species inventory in inaccessible areas of Arunaetedesh, Nagaland, Karbi Anglong and
North Cachar hills of Assam, and parts of Mizoramd dManipur is yet to be made.

Information on genetic diversity is extremely poor

2. Gaps in vision:Most of the programmes and activities being und#tericby the state governments
are shortsighted. Long-term planning based on imadike development strategies and integration of
diversity conservation issues with development milag are the needs of the hour.

Monoculture plantations: In order to increase the revenue generation, tate $torticulture
Departments pursue the policy of raising plantaiofi commercially important species by
clearing and burning the natural diversity areas.
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Introduction of high yielding varieties/hybrids of crops: The horticulture departments are
introducing various high yielding varieties/hybridEcucurbitaceous crops. This is associated
with increasing use of inorganic fertilizers andeiticals for plant protection. Such policies
not only ignore the indigenous species and vasdiig also have adverse effects on existing
flora and fauna.

3. Gaps in policies and legal structure

The wrong conservation policies with focus on ecoitally important species have been
harmful to diversity. Such policies as adopted iipdra, Mizoram, Nagaland and Meghalaya
have not only decreased the species diversity taralé&ehabilitated forests but have also
resulted in accelerated soil erosion and loss ibhsaisture.

The policy of rehabilitation ofnumiasthrough rubber plantation as has been done irufiaip
may prove to be a disaster for other floral speitiesich areas.

The policy of promoting high yielding varieties aassessment of progress and success on the
basis of consumption of fertilizer and plant prétat chemicals has led to ignoring the
indigenous varieties. The government subsidy aeditcipolicy is instrumental in adopting
these schemes.

Through the Public Distribution System only HYV atstributed. There is a need to include
distribution of indigenous varieties too.

The planners have not considered the role and \@laiversity in preparing developmental
plans.

Most of the problems are related to increase irufaijpn. The rate of population growth in
the northeast is unusually high. This causes treimes strain on the natural resources and
adoption of certain policies that are not veryrdly to conserve diversity. No population
policy has been adopted for future planning.

Education policy does not include teaching on dirgrconservation. The school curriculum
should be able to mould the young minds in favddiwersity conservation.

No policy as such is operational to create awageap®ng masses for diversity.

4. Gaps in institutional and human capacity

The number of trained taxonomists in the regiograssly inadequate. This is one of the most
important bottlenecks for completing the inventatian of diversity.

Not all persons concerned with management of gemesiources understand the concept of
diversity in proper perspective. Many of them suffem biased attitudes. So it is imperative

that those who plan, decide and implement the deweéntal programmes are adequately
trained and educated in favour of diversity conagown.

There are a number of institutions, departmemiteges, universities, NGOs, local community
groups that follow certain programmes having be&pon genetic resources. While framing
their programmes, these agencies are motivatedutsu@ their own goals in watertight
compartments without considering their impact oheotprogrammes or existing resources.
There is no institution, which can make them sgether and discuss the programmes in a
holistic manner.

5 Gaps in diversity related research and developme

Regeneration and cultural practices for many sgenéed to be researched and standardized
for their cultivation. Threatened species need idhiate action for ensuring their continued
existence.
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Identification and classification of threaten@eces need to be done.

Richness of diversity of horticultural crop spiis yet to be fully inventorized and
documented.

There is a serious gap between research andrfedds. The established formal institutions
like university departments, departmental reseattions and others rarely consult the
farmers and local communities about their problemsle pursuing research. Need-based
research needs to be encouraged.

CONCLUSION

In the NE region considerable diversity exists agtime regional cucurbitaceous species
including variation in plant type, morphological darphysiological characteristics, reactions to
diseases and pests, adaptability and distributdgrart from the nutritional value, many regional
cucurbitaceous crops are used for medicinal pugyaseome generating and poverty alleviation
programmes in the rural areas.

Problems relating to diversity conservation andetlgwment of horticulture in north eastern
region are land tenure issues, gender and equigss inter-departmental coordination, smuggling of
timber across the international border, shiftingtication, inter-state border, insurgency etc., ethi
are responsible for horticulture diversity degramat Keeping in view the regional demand for
horticultural crops more germplasm needs to betifiiesh for collection particularly for high yield,
guality, resistance to diseases and pests, toletarfcost and acidity.
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BIODIVERSITY CONSERVATION ISSUES IN SIKKIM —II. HI  GH
ALTITUDE MULTI-PURPOSE ANIMAL SPECIES, THE YAK ( BOS
MUTUS GRUNNIENS

Ravikant Avasthé
World Wide Fund for Nature - India
Sikkim Field Office, Deorali, Gangtok, Sikkim — 7132

The Eastern Himalaya of India, revealing a greadl dd diversity in flora and fauna,
constitutes one of the richest regions on eartghHainfall along with humid cold climate and other
influencing factors such as altitude, manifest gadous differentiation of ecosystems and provide
refuge to a variety of unique life forms. On thestegn end of the Indian side of the Eastern Hinwlay
lies Sikkim, one of the smallest states of IndidthA\a total area of 7096 Kmof which 2656 krfh
(36.3%) is under forest (Anonymous, 1994), Sikkémdcated between North 283’ 47” to 28 07’

34" latitude and East 883’ 40” to 88 57’ 19" longitude. With almost no flat land, thémtirely
mountainous state has altitude range of 300 to 8B0&bove mean sea level (amsl). Mt.
Khangchendzonga (8598 m), on the north-east bafdie state, is India’s highest and world’s third
highest peak. Administratively, the state is didd@to four districts and the majority populace
comprise four ethnic groups &hutia(s), Lepchds), Nepalese antlimbu(s). Spread across a mere
114km north to south and 64km east to west, the ki@ an extraordinary range of climate, from hot
subtropics to freezing cold alpine zone and beythredGreater Himalaya, the Tibetan plateau. The
relatively well-protected forest vegetation variemm the tropical pine forests, tropical broad-ledv
forests, subtropical forests, temperate broad-kkavel coniferous forests to sub-alpine scrubsnalpi
meadows and swamps-generally related to the higlntam flora of the North Temperate Zone.
Some of the unique and endangered animals like Srempard Uncia uncig, Clouded Leopard
(Neofelis nebuloga Red PandaA(lurus fulgen¥ Musk Deer foschus moschiferisGreat Tibetan
Sheep Qvis ammon hodgsoiji Tibetan Antelope or ChiruP@ntholops hodgsonii Tibetan Fox
(Vulpes ferrilatu¥, Wild Ass Equus kiang polyddn Shapi or Eastern Himalayn Tahlddgmitragus
jemlahicus schafeyiand Yak Bos mutus grunniehsre among the 150 odd mammals that enrich the
state. As many as 690 species of butterflies haen breported from Sikkim Himalaya (Haribal,
1992).

The state of Sikkim serves as the catchment fontighty river Teesta, of which Rangeet and
numerous other rivers and rivulets are the tribesarAll the diversity in life forms and landscape
make Sikkim a paradise for people of different vgaik life. Proximity to the Bay of Bengal ensures
that Sikkim remains the most humid region in thérerHimalaya. The rainfall ranges from 2000 —
5000mm. Monsoon brings heavy rain throughout tlestrom June to September. Subtropical
climate prevails in the lower hills and valleys amith rise in altitude, the climate gradually chaag
to temperate and the alpine zone faces extremebhhdimate of low temperature, constant wind
with heavy snowfall and scant rain.

Ecosystem types

Sikkim’s geographical position (tri-junction of threastern Himalaya, central Himalaya and
Tibet), high annual rainfall of 2000-5000mm, widariation in altitude (300 to 8586m amsl) and
topography, high constant relative humidity (70% above throughout the year) and favourable

* Present Address : Senior Scientist (Soil Scied@AR Research Complex for NEH Region,
Sikkim Centre, Tadong, Sikkim — 737 102
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temperature regimes make it one of the richestsfait of biological diversity in the country. The
forest types showed similarity with increase intadte and varied from the typical tropical sal s

to temperate that climaxed to the alpine/arcticetgp the highest elevation beyond the timberline
(>4500m).

Tropical forests (up to 900 m amsl): Mainly comprigopical moist deciduous to semi-evergreen
elements with salShorea robusfaas the dominant species. They occur along TeesstaRangeet
valleys at low altitudes. Along the riverban&accharumsp., Oroxylum indicumand Meizotropis
buteiformisare the common species.

Subtropical forests (900 — 1500 m amsl): Theseethiforests consishdina cordifolia Alangium
chinense Bischofia javanicaCallicarpa arborea Castanopsis indicaEurya cerasifolia Franxinus
floribunda, Ficus sp., Gynocardia odorata Helicia nilagirica, Macaranga denticulataMagnolia
hodgsonij Michelia velutina Mangifera sylvaticaSaurauia nepalensisschima wallichij Vernonia
volkameriaefolia Predominant shrubs includddlejaasiaticg ClerodendrumEmbelia floribunda
Mussaenda roxburghiMelastoma malabathricurandVitex negund@and others. Climbers likeiper
sp., Smilaxsp., Tetrastigmasp., Cissussp., Pothossp.,Rhaphidophorap. are common in this zone.
Ferns and fern allies with many orchid specieschntiie epiphytic flora of this regioMus sp. and
Pandanussp. form dense patches in humid and exposed areas.fernCyatheasp. is randomly
found in moist shady places. Exotic weeds l|kepatorium sp. andMikania micranthahave
naturalized in considerable parts of this region.

Temperate forests (1500 — 3500 m amsl): Such s differentiated as broad-leaved temperate
forests and coniferous forests. Main constituasftdbroad-leaved forests in Sikkim awsnus
nepalensis Acer campbellii Betula utilis Engelhardtia spicata Exbucklandia populneallex
dipyrean Juglans regiaPopulus ciliata Prunus nepalensjsMalus sikkimensjQuercus lineataQ.
lanata Q. lamellosa Q. ixyodon Q. glauca Lithocarpus pachyphyld.. elegansand others. Shrubby
vegetation, which is dense and diverse predomiaatinpriseBerberis umbellataB. wallichiana,
Elaeagnus umbellaja Gaultheria fragrantissima Piptanthus nepalensis Prinsepia utilis
Rhododendronsp., Hippophae salicifolia Maddenia himalacia Rubus macilentysViburnum
erubescensZanthoxylum oxyphyllulind so on.

Alpine vegetation (3500 — 5000 m amsl): The loa#itudes of this zone are dominated by trees of
Abies densarlsugasp.,Picea morindoidesSalix sp.,Larix grifithii, Juniperussp., Betulasp.,Sorbus

sp. and shrubby speciesRhododendrofs), Berberis Aconitumsp.,Cotoneastesp., Diapensiasp.,
Euonymussp,, Panaxsp.,Gaultheriasp, Salix sp., Thalictrumsp., Anaphalissp., andvacciniumsp.
While the prostratingRhododendron anthopogoR. lepidotumandR. setosunform dense tussocks in
the upper parts of the alpine zone. In the highevagions of alpine zone, the vegetation is typical
alpine moor land type where tree growth is complederested and the stunted bushy and cushionoid
growth forms are a revelation.

In the existing land use of Sikkim, agriculturergmised some 11% of the total geographic
area and 16% under alpine pasture, gaucharan asthigh forests (Anonymous 1994). Wide ranging
crops are cultivated on well-established terrage®2000 m elevations. Thereafter, there is atidras
reduction in the crops’ variation. Irrespectivetid agro-ecological zone, farm animals are an iateg
component (Table 1). Alpine pastures constitutentagority of the grazing or fodder gathering argas
the state (Table 2) where the rate of natural reggion is slower than at the lower elevation ftyes
There is a quantitative difference in the quantunmamimal fodder availability at the alpine zone
where a small population of domesticated animalsnicompetition with the wild goats/goat-
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antelopes. The temporal changes in the livestookuserevealed that highest number of animals were
recorded in 1988 and declined in 1997 (Table 3gpkthe cattle population that increased among the
large animals whereas yak numbers decreased in. 9% fall in the strength of yaks led to a
corresponding rise in the horses and ponies papnla#t the higher elevations (3000 to 5000 m
amsl) one comes across herds of grazing animajshehded by one or a group of men. The biggest
and most prominent among them are the yaks. Thieren® species, one the original, wild yak and
the other, semi-domesticated yak locally knowrdas (vernacularBhutig It may be necessary to
mention about the ancestor or the descendent®ofatk before proper perspectives of the animal are
highlighted. It seems that a close relative of ya& is aurochs (Sub-gentaephagusas per the
Grzimek's Encyclopeadia - Mammals - IV. Howevéere are strong opinions of the Tibetans that
the animal was inherited from wild species simitayyak but much bigger in size known as "Dong".
The species had the same morphological and anabeanstruction.

Table 1 Agro-ecosystems of Sikkim

Area Climate Ecological adaptation Crops
(Altitude m) Agriculture and horticulture
Lower hills Tropical Wet and dry agriculture, sedentariRice, maize millet, wheat, pulses,

(300 - 900 m) farming, horticulture, livestock  oilseeds, vegetables, potato,
guava, lime, lemon, mango,
ginger, mandarin

Mid hill Sub-tropical Wet and dry agriculture, livestockRice, maize, millet, wheat,
(900 — 1800 m) horticulture and minor forest pulses, oilseeds, vegetables,
produce potato, mandarin, plum, peach,

pear, large cardamom

High hills Temperate Dry agriculture Bhutia Maize, barley, vegetables, potato,
(1800 — 2700 m)transhumance apple, plum, peach, peas
High hills  Sub-alpine Yak herding, horticulture, pastoraMainly used for rangelands, seed
(2700 — 4000 m)economy (wool, cheese, butter, potato and vegetables
Alpine hides, and potato are commercial
(4000 — 5000 m)commodities)
Very high Alpine Yaks, sheep, horses/ponies baseMainly used for rangelands, seed
hills (> 5000 m) transhumance. Crops grown inclipotato and vegetables

potato, cabbage, leafy mustard
(Brassica juncear.regusg, and
radish.

Table 2 Area under gorucharan, khasmal and alpine pastur@ikkim (ha)

District Alpine pasture Khasmal Gaucharan Total cBetage
North 90861 21607 1200 113668 73
South 3022 9778 1082 13892 9
West 6487 9189 1086 16762 11
East 6 10500 902 11408 7
Total 100386 51074 4270 115730 100

Source Anonymous, 1994
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Table 3 Temporal changes in the livestock populationikkigh

Livestock Livestock census

1977 1988 1997
Cattle 157546 183385 195327
Buffaloes 5438 3088 1970
Sheep 16104 10933 5023
Pigs 18596 31207 26975
Goats 88986 98210 82938
Horses and ponies 1186 1409 5436
Poultry 220927 256841 221406
Yaks 3995 5354 4781
Rabbits — ee— e 357
Total 512778 590427 544213

Source Anonymous, 1998

Wild Yak

The wild yak is much bigger in size than the daioated yak. It is massive, shaggy and well
- built, structured with a big head and broad fdtéas long coarse hairs at the flanks and buisy tu
between its horns and a great mane upon its ndéekmiale measures at HRL up to ¢.325 cm and BH
is over ¢.200cm. It weighs between 1200 - 1500kgif@ek’'s Encyclopeadia 1000kg). Yaks have 14
pairs of ribs unlike other oxen that have 13 paliseir long legs have strong enlarged hoofs and
pseudo-claws, which serve as support when the dmmraders on the high mountains. It has a bushy
tail covered with long hair from the base and eimdtassel. The coat on head withers and back is
rather short but densely mated. It inhabits thetiNdiibet desert steppes, which have no tree and
bushes and are located around 5000 m amsl. In dm¢hnof June they shed their winter coats in large
patches. Yaks have excellent sense of smell butageeeyesight. The famous Russian explorer -
Prezewalski, who found that the wild yaks genesateng grunting during mating but they are silent
during rest of the period, gave the scientific ndareyaks, the nammutus the "Mute'. The gestation
period is of nine month and they give birth evesgand year because their young ones are dependent
on them for one year. Distribution of wild yak extied from Glacier point to north-east Siberia and
reached south to headwaters of the Hwang Ho andngalivers in Chinese province of Tsonghai.
But then, gradually its distribution was narroweowtt by the well-armed, rapacious, highland
nomads from Tibet or Mongolian pastoral tribes fritv@ north. Today, Yaks are reported from North
Tibet to the Karakoram in the west, inward along 8outh slopes of the Altyn Tahg over the
Kuenlum Mountains to Manshan Mountains.

Domesticated Yak

Distribution and characteristics

The Tibetans of western Kuenlum Mountains or Basnir had probably first domesticated
the yak in the first millennium B.C. The domestathtyak Bos mutus grunniehiss much smaller
than its wild ancestor. They are found in differeakours viz., brown, yellow, grey in addition toet
black and white colours. Their coat resembles tiié ane, although in most cases they have even
larger stomach mane. Their horn is weaker whilsnéh@nless are not too rare at a ratio 1:100. The
domesticated yak is widely distributed than theigia form. It occurs in the west approximatelypes
Buchra, in the south to Bhutan and Nepal wheratimaals were kept in the pasture farming in thé aas
north up to the interior of the Mongolia and to theuntain chains south of Lake Baikal. Becausd<of i
frequent grunting sound compared to wild relatikieyt are called "Grunting Ox'. The oestrous is
irregular and domestic yak female have calves eyeay. The food consumption of domestic yak is
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less than wild yak and is insensitive to cool terapee; hence it is the best-suited domestic animal
Asia at elevations above 2000m amsl.

The yaks in Sikkim were originally inherited fromh&an, Chumbi valley and Nepal, which
are presently found at Lachung valley in North, lNata, Kupup, Gnathang, Thegu in East and
Yuksom-Dzongri in West Sikkim. The quality of yakel from Bhutan heritage is better and has high
adaptation significance. The yaks found in Lachaltey, Thanggu and Muguthang valley originated
from Tibet. However, the ancestor of yaks of Bhugard Nepal were also from Tibet but in the
process of evolutional history they have developedain intrinsic characteristic for the existing
environment. Every alternate year an offspring aeimal was born through inbreeding. Breeding
season extended from July to September and theanewbeaned till they could graze (Avasthe,
1996).

Utility value

Yaks of Sikkim are multi-purpose animals that canused completely! It shared a special
relationship and performed a pivotal role in thie bf the residents. Observations revealed thaigak
a semi-domesticated animal that requires minimuaditional maintenance. Yak produces milk
(maximum 1 kg per animal), meat (200-300 kg pemat), fur, dung manure, hides and the like. The
yak milk has high nutritious value with fat contafit7-8%. A kilogram (kg) of its milk yields 0.25kg
"churpi' (butter) from a tthongm® by the traditional process that involves the renfamily. Lesser
amount of ghee (clarified butter) is generatedsTohurpi’ and its smoke-dried form are relished and
are in great demand. Meat is also smoke-dried amskpved for winters. Yaks shed their hair once a
year, which is converted into blankets, tent, bagges, slings, mats and shoes, etc. The fine afool
the yak is used for under garments, which is vefy, gentle and of highly priced wool. The furs
from other different parts of the animal are ussdkelly fur for making tents, moulted fur for tent
and ropes, tail is used as such during prayers,dacdrative items are manufactured from its fur,
which are dyed in natural dyes obtained from plantaving in the local surroundings. Horns and
heads form house decorative pieces (trophies) hodped horns are used for salt and medicine. Yak
skin is tanned before use for purposes such aage@f ghee. The dung of yak can be used as fuel
energy like the cattle dung in the plain areas. Jales can also be cross-bred with cattle and the
progeny has great market as it has proved to bestesng and good natured animal for ploughing,
used in caravan, riding, etc. If properly traingak is found to be the most reliable mode of tranisp
and travel. Prices of yak ranges from Rs. 40003®€r yak in the local sales. All the yak products
are marketed at Gangtok. Residents of Muguthangf45m) conjectured that blood of yak was
man's last food in times of heightened desire toigel

Conservation concerns

A famished yak could reportedly survive for alm@sét days in acute winter! The 1994-95,
1995-96 and 1997-98 winters experienced some die¢hgiest snowfalls in recent times that resulted
in the death of almost 20-25 per cent of the ygbutation of Sikkim. Grazing in open pastures was
the normal feeding procedure among yaks, sheephamgks. Grazing in the open pastures was
controlled; community meetings decided that for-omenth animals would graze on one pasture and
then would move to next in following months. Fodobdage during winter was the major cause for
natural deaths here (Bhutia, P., 19&rs. Commui. Additionally, yaks were diagnosed to suffer
from foot and mouth disease (FMD), tempanitis, camrdiarrhoea, respiratory problem, poisoning,
ringworm and fungal infections. Internal parasisesh as flukes, tapeworms’ and external parasites
like lice and ticks and faulty/mal-nutrition wereramon. Although the Department of Livestock and
Veterinary Services, Government of Sikkim had puappreciative efforts to reach FMD vaccinations
and medicines to this difficult area with good edfty, the actual problem management still needs
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more attention. The male offsprings of all crossebare said to be sterile. Inbreeding has causat a
in the standards of the yaks in Sikkim that carrddated to quality and quantity of their products.
This is the major concern as the residents areilgedependent on the yaks. It has great potential f
milk and meat production, thus their decline wiilgger erosion of this significant species the
“undisputed ship of the high altitudes of SikkinDesigning urgenex situandin situ conservation
measures fovis-a-visthe future of this majestic animal of the hightaftes is the call of the hour.
Measures such as Establishment of a High Altitudk Breeding and Improvement Centre, creation
of winter fodder centres at identified locationsdawinter yak monitoring and rescue teams if
embarked upon by the State Government will prortiecause of the yak in Sikkim.
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Research communication

SURVEY OF SOCIO-ECONOMIC PROFILE OF FARMERS AND
ANIMAL FEED RESOURCES IN THE MOUNTAINS OF
HIMACHAL PRADESH

Ram Singh
Indian Grassland and Fodder Research Institute,iéte Research Centre
U.A.S. Campus, Dharwad - 580005, Karnataka

INTRODUCTION

Livestock plays an important role in mountain fargisystems and Himachal Pradesh is one
of the important livestock rearing states in Indiathis state, mixed agricultural production systis
practiced by the farmers with both crop and livektobusbandry as the important components. Animal
husbandry plays an important role in the econontfiofachal Pradesh where land holdings are small
and fragmented with wide variations in topograpmg agro-climatic conditions. Availability of
nutritious fodder is the biggest constraint in aaitnusbandry in this state. Except for rainy season
(July to September), there is scarcity of foddeouighout the year. Natural grasslands play an
important role in supplying fodder to the anim&st, due to heavy grazing pressure, the produgtivit
in these grasslands is very poor; also there isstafion of obnoxious weeds like Lantana,
Parthenium, Ageratum, Eupatorium, etc. In hilly anduntain regions, the demand of feeds and
fodder for livestock is much higher than their gaaility. The available fodder is not only insufBat
but also poor in nutritive value. As a result, r@ductivity of the animals is very low. Whatever
fodder resources are available, their availabibtylso seasonal. By and large, there is shorthge o
fodder from November to June. The present investigavas undertaken to study the general profile
of the farmers and animal feeding practices imtloentains of Himachal Pradesh.

MATERIAL AND METHODS

A proforma was developed for collection of usaffbrmation regarding general profile of
the farmers in Chamba district of Himachal Praddste same proforma was also used to collect
information on land holding, knowledge level, litesk composition, feed and fodder produced and
preservation measures, existing feeding practibeseding, health, modern scientific practices
adopted and other related issues. A detailed swesyconducted using this proforma in four villages
of Chamba district viz. Kiani, Bhrore, Sarol and md& in 2003. Face to face interview was
conducted among randomly selected 100 farmers ftase villages. Selection of the respondents
was conducted by using a stratified random sampkabnique. Accordingly, the respondents were
classified into agriculturists and other with redp@ their occupational status. The other occopati
status included business and Government servicen Families in the selected villages were
categorized into five categories on the basis »¢ &if landholding: (a) Families having no land,
classiried as landless (b) Families having equabrtdess than 0.5 ha, classified as marginal (c)
Families having more than 0.5 ha but equal to €8 than 2 ha, classified as small (d) Familiesrtavi
more than 2 ha but equal to or less than 4.0 lasifled as medium and (e) Families having more
than 4 ha, classified as large.

RESULTS AND DISCUSSION

General profile of the farmers Table 1 shows the general profile of the farmarshe selected
villages. It was found that majority of the farmevere landholders and the percentage of landless,
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marginal, small, medium and large farmers were 680, 31.0, 30.0 and 17.0, respectively. The
educational standard of the heads of the familesved that 31% of the heads of the families were
illiterate. Out of the remaining 69%, 14% had pniynevel education, 45% had matric standard and
10% had their education above high school. An gitemas made to classify the sample farmers into
those having agriculture, animal husbandry or otleeupation as main or subsidiary. Agriculture was
the main occupation among two-third of the farnserd the rest one-third have other occupations like
business and services. Only a very small numbéarafers has taken animal husbandry as the main
occupation.

Table 1: General profile of selected farmers

No. of households % of households studied in the
Type of farmers studied in the villages villages
1 [2 [3 [4 |1 [2 3 |4

% of total
households

1 Age of head of farmers family
Young(20-35years) 4 10| 3 8 16.00| 40.00 12.00 32/28.00

Middle(36-50year) 9 10| 6 11| 36.00| 40.00 24.00 @4.(86.00
Old(51 and above) 121 5 16 6 48.00 20.00 64.00 (@®4(89.00

2 Education

llliterate 6 8 6 11 | 24.00 | 32.00f 24.00 44.00 31.00
Up to primary 0 4 10 0 0.00 16.000 40.00 0.0d 14.00
High school 17 | 8 70 13| 68.00 32.00 28.00 52.00 0@5.
Above high school 2 5 2 1 8.00 20.00 8.00 4.00 00Qo0.

3 Type of family
Nuclear 9 13 | 17 6 36.00 52.00 68.00 @4.25.00
Joint 16 |12 | 8 19 | 64.00 | 48.000 32.00 76.00 55.00

4  Family members/Household
1-5 3 7 8 2 12.00 28.00| 32.00 8.00] 20.00
6-10 17 |12 | 15 15| 68.00 | 48.00 60.00 60.00 59.00
11-15 5 4 2 8 20.00 16.00| 8.00 32.00 19.00
16-20 0 2 0 0 0.00 8.00 0.00 0 2.00

5 Main occupation of the heads of the family
Farming 13 | 18 | 22 17 | 52.00 72.00 88.00 68.00 70.00
Service 12 | 6 3 8 48.00 24.00 12.00 32.00 29.00
Business 0 1 0 0 0.00 4.00 0.00 0.0¢ 1.00

Table 2: Type of land holding

Type of Land No. of farmers Percentage % of total
holding 1 2 13 |4 1 2 3 4 households
Large 3 5| 5| 4 12.00 20.00 20.00 16.00 17.00
Medium 8 7|1 8| 7 32.00 28.00f 32.00 28.00 30.00
Small 8 9| 7| 7 32.00 36.00, 28.00 28.00 31.00
Marginal 3 3|/ 5| 5 12.00 12.00f 20.00 20.00 16.00
Landless 3 1] 0] 2 12.00 4.00 0 8.00 6.00
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Table 3 Village-wise livestock

Village Cow Bullock Buffalo Sheep and goat  Equines
1 Mean 3.28 1.08 0 1.00 0.28
No. 82 27 0 25 7
% 92.00 56.00 0 16.00 8.00
2 Mean 2.04 1.32 0 0.28 0
No. 51 33 0 7 0
% 100.00 68.00 0.00 8.00
3 Mean 3.80 1.20 0 2.4 0
No. 95 30 0 60 0
% 100.00 60.00 0 44.00
4 Mean 3.96 1.52 0.68 1.88 0
No. 99 38 17 47 0
% 100.00 72.00 12.00 32.00 0

Table 4 Role of women labour(%) for upkeep of animals

Large Medium Small Marginal Landless
1 Fodder 0 32.14 44.84 46.66 100.00
collection
2 Feeding 13.33 44.64 62.10 64.44 100.00
3 Watering 0 42.86 41.14 26.67 100.00
4 Cleaning 6.67 57.74 67.33 53.33 66.67
5 Milking 24.22 57.74 62.10 75.57 100.00
Mean 8.89 47.02 55.50 53.33 93.33

Table 5 Village wise and land holding wise average nundddodder trees owned by the farmers

Land holding Village 1 Village 2 Village 3 Viliee 4 Mean
Large 7.67 6.4 12.00 8.21 8.57
Medium 15.50 8.86 13.88 12.24 12.62
Small 13.20 9.69 15.86 9.33 12.07
Marginal 18.56 11.67 18.20 16.08 16.13
Mean 13.80 9.08 14.92 11.47 12.32

Animal resources:

Animal rearing in Chamba is dominated by cattleeep and goats. Buffaloes are almost
absent. 98% of the farmers had cattle and 4% hatgeither sole or in combination with cattle.
91% of the farmers reared cattle of small herd §2z8) and 6.0% had a medium herd size (6-10).
None of the fermers was having large cattle hearé. $Dnly few farmers were having migratory flocks
of sheep and goats. Veterinary services are avaifabm the veterinary dispensaries of Himachal
state Government to all the farmers. The vaccinduilities for foot and mouth disease were being
provided free of cost by the state government andtrof the farmers were having access to these
facilities. However, many farmers complained abitn non-availability of veterinary medicines in
these dispensaries. Bullocks played an importdet iro performing agricultural operations. Ponies
were used for transport purposes. The pony keapers almost landless labourers and they earned
their livelihood by using these animals for tram$g@iion of construction material and other goods.
The farmers were having both crossbred and indigeattle. The crossbred cattle outnumbered the
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indigenous cattle because of the implementatiomteinsive Livestock Improvement Project (ILIP).
At present emphasis is being laid on crossbreediirtesicows with jersey. The implementation of
these cattle improvement programmes led to gradymhcement of local cattle with graded-up and
crossbreeds with variable jersey inheritance. Ewnérs mostly used cow dung as manure; few of
them also used it as fuel.

Feed resources and feeding practices:

The availability of green fodder is the most intpot single factor responsible for the success
of animal husbandry. With the intensification ofestock development, the importance of fodder
production is fully recognized. Quantitative andalifative insufficiency of feed and fodder is orfe o
the main reasons for poor yield of milk and otheinal products in hilly areas. The various feed and
fodder resources, their time of use and quantifgrefl per adult animal recorded in villages under
study were as below:

Table 6: Available feed resources and their time of use

Feed resources Time of use Quantity/adult aninggl (k
Grass from grassland July to Oct/Nov 10-15

Maize stover Nov to March 8-15

Wheat straw June — July and Nov to Feb 2-5

Hay Nov to June 4-9

Weeds from wheat crop March to May 8-12

Tree leaves Nov to Feb 3-10

Concentrate feed Working and lactating animals 10 -

Shortage of feed Nov to June -

Availability of fodder round the year is one oktkey factors for success of dairy farming.
During the monsoon period, the growth of naturasges is appreciable and plenty of greens are
available. There is no shortage of fodder in thentlm® of July, August, September and October.
When the monsoon season is over, the grass frasslgral is harvested in dry condition and stored as
hay. By this time, the herbage is over-mature amdeieding quality is no better than straw. Other
feed-stuffs stored for animal feeding are maizeestowheat straw and paddy straw. Storage of hay
and straw in the forks of trees was widespreacegpkhe material out of reach of stray cattle. ldous
top storage is also very common on small holdifigeese stored feed-stuffs are fed to the animals
during period of scarcity, i.e., from November tnd. Thus, in study area, the bulk of the feed
constitutes crop residues, i.e., cereal strawsssmeers. The two main drawbacks of the poor quality
cereal straws and stovers are the &mMibitum consumption and poor utilization by ruminants,hbot
of which are influenced by several factors; onetlifm being their low N content. The nitrogen
present in such poor quality roughages is consitrde of little biological value and is undoulted
inadequate to meet even the growth requirementiseo€normous microbial population upon which
the ruminant host animal is so much dependent.

None of the farmers was found using the practicglage making. Concentrate feed was fed
only to lactating cows and working bullocks. Minlemaixture was given to animals by 8% of the
farmers only. The quantities of the dry matterediible crude protein and total digestible nutsent
offered to the animals were estimated and compaiticthe animal requirements of these nutrients in
accordance with Morrison feeding standard. 92%hef animals received sufficient or more than
sufficient amount of dry matter to meet their regoients, whereas 8% of the animals were underfed
as far as dry matter requirements were concernedrs€ roughages, viz. maize stover, wheat straw
and dry grass formed the bulk of animal feedingrdustudy period in the area. 62% of the animals
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did not receive any green fodder. Tree leaves fdrthe major source of green fodder in the study
area. The important tree species used for feederg Bauhinia variegata, Grewia optiva, Bambusa
arundinacea, Melia azedarach, Acacia catechu, PyRmbinia pseudoacacia, Morus alba, Quercus
leucotrichophora, Ficus speciesand Celtris australis 6% of the animals were supplied with
concentrate feed. Mustard cake, linseed cake aridybaere produced by the farmers themselves,
whereas, Mayur and P- mark brand names of catddsfevere purchased from the market. The
chemical composition of various feeds and fodddected from chamba is given in table 2/3. 80% of
the animals were offered sufficient digestible &ymtotein to meet their requirements. By and large
the total quantity of D.C.P offered to these ananahs much less than the required amount. The
deficiency of this nutrient was caused by the absef leguminous fodder and concentrate feeds in
the ration of these animals. The percentage of @meteiving less T.D.N was 32 but the availability
of TDN to animals was questionable as most of the matter was supplied through coarse
roughages. By and large, the nutritional statusnirinal feeding was not satisfactory.

The study concluded that the feeding scheduldefanimals was highly unbalanced and the
animals were exposed to malnutrition, which wagpwoesible for their short stature and the milk
production of the animals in the region was extigniew. The survey further revealed that crop
residues (wheat straw, paddy straw and maize Steemistituted the major feed resources for the
livestock population in the study area. The prowitgtof grazing lands has decreased considerably
due to overgrazing resulting disturbance in thelagical balance. Poor nutrition caused serious
problems in livestock resulting in poor productyyitinfertility, abortion and high morbidity and
mortality. There is, therefore, an urgent needrprove the quality of locally available feed resmg
in the hills to provide better nutrition for thedistock.
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Adhikari, B.S.; Babu, M.M.; Saklani, P.L. and Rawat, G.S.2005.Distribution, use pattern and
potential for conservation of medicinal climbers inUttaranchal state The Indian Foresterl31(7):
901-916. Herbarium Section, Department of Habitedlégy, Wildlife Institute of India, Dehradun,
Uttaranchal. [CONSERVATION; ECO-CLIMATIC REGIONSROTECTED AREA]

This paper provides information on the distribatiand use pattern of medicinal climbers in
Uttaranchal State, India. A list of 88 medicinahtiers, found in Uttaranchal has been appendedibase
on extensive literature survey. Their altitudinggtiibution and part used in various ailments hasnb
analyzed. Fabaceae, Vitaceae and Cucurbitacedeedargest families, and have more than 10 species
of medicinal climbers. The medicinal climbers irifefient ecological regions found in sub-tropical,
warm temperate, cool-temperate, sub-alpine andelpie 83,44,7,3 and 1, respectively. Including all
the species the major parts used in various aibnarg in the following order: Leaves and roots (44
species each) > fruits (17 species) > seed (15espedaximum climbers are used in dysentery,
diarrhoea, fever, wounds, digestive complaints; skéeases, rheumatism, bronchitis and asthama. The
first region i.e., sub-tropical region is the mosportant zone foin-situ and ex-situconservation of
medicinal climbers, as most of them grow in thigisa. The paper will help in the formulation of
strategies for promotion and cultivation of medatidimbers in Uttaranchal State.

Agarwal, Manisha; Gupta, Sangeeta and Painuly, Veen2005. Xylotomic study of the family
Sapindaceae: Microstructure, systematics and ecolmgl trends. The Indian Foresterl31(8): 1024-
1040. Wood Anatomy Discipline, Forest Researchitinst Dehradun. [ANATOMICAL STUDY;
VESSEL SIZE; WOOD SAMPLES]

The present study provides detailed wood anatdrféetures of the family Sapindaceae. The
wood anatomy of 18 species belonging to 14 gerfetapindaceae native to or commonly cultivated in
India is described in detail and a species woodoamaal key is given. The wood anatomical features
collected are as per the feature list given byrivagonal Association of Wood Anatomists. Based on
constant characters, a species identification kesyldeen developed for the separation of the tasteeat
species level. Photomicrographs showing diagnosatures have been given. Based on wood
microstructure inter-tribe and sub familial studvesre described. Relationship between wood element
dimensions and their ecology has also been edtellis

Akimpou, G.; Rongmei, K. and Yadava, P.S2005. Traditional dye yielding plants of Manipur,
North East India. Indian Journal of Traditional Knowledgd(1): 33-38. Department of Life Sciences,
Manipur University, Imphal 795 003, Manipur. [DYBHELDING PLANTS; MANIPUR; NATURAL
DYES; TRADITIONAL DYES]

Manipur is one of the richest states in plant @ity in the North Eastern states of India.
Different ethnic groups, residing in Manipur befdne introduction of the chemical dyes into theesta
used the dyes extracted from the plants. The swasyundertaken during 2002-2003 in different parts
of Manipur. Eighteen traditional dye yielding plartelonging to sixteen families have been reported,
which different ethnic communities of Manipur use dlyeing the cloth and other items.

Bajpai, R.K. and Narayan, P.K. 2005.Natural analogue study of Resubelpara Group of thanal
springs at Garo Hills, Meghalaya for demonstrationof safe geological disposal of nuclear waste
Current Science 88(6): 986-989. Back End Technology Developmenmtisivpn, Bhabha Atomic
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Research Centre, Mumbai 400 085, India. [GARO HILIGRANITIC ROCKS; MEGHALAYA,;
NUCLEAR WASTE]

A group of thermal springs (with temperatures op56°C) occuring around Resubelpara
locality near Sarangkhol, East Garo Hills distriMeghalaya has been studied to elucidate the
geological analogy of various geochemical, therana geological features around them with those
expected around disposed nuclear waste over pagckaiitic rocks in the depth range of 400-500 m in
a geological repository. Discrete uraninite ocagirin granites and high radon content have been
considered to be analogous with a part of radiveaegtaste. High mobility of uranium is noticed unde
combinations of favourable groundwater chemistightconcentration of carbonates and phosphates)
and potential geological pathways. It is found thatt groundwater in granites is capable of trarnsmpr
uranium into the biosphere when provided with $léastructural conduits like deep-seated faults.
While in the areas of granites devoid of potengiathways, no significant transport of uranium is
observed, the study demonstrates the capabiligoofl host rock coupled with suitable geological set
up in providing long-term safe disposal of nuclastes. This is also an attempt to use naturabgual
in India to demonstrate safely of nuclear wastpa$al.

Baskar, Sushmitha; Baskar, R.; Mauclaire, L. and M&enzie, J.A. 2005. Role of microbial
community in stalactite formation, Sahastradhara caes, Dehradun, India Current Science38(8):
1305-1308. Geological Institute, ETH-Zentrum, 8@&ich, Switzerland. [BIOMINERALIZATION;
MICROBIAL COMMUNITY; STALACTITE FORMATION]

Speleothems found in three caves in Sahastradbarasadun, India were studied to understand
if geomicrobiological processes were involved imaenal formation. Mineralogical studies (XRD and
SEM-EDAX) of the stalactite samples revealed thatite is the dominant mineral. An abundant
microbial community (9 x 10cells, g sed) was detected by direct microscopic observatiter &API
staining. Application of fluorescende situ hybridization techniques (FISH), based on the gires of
rRNA, demonstrates the presence of a large nunfbactive microbial cells (around 55% of the total
cell number). The microbial community is dominatgdEubacteria, mainly sulphate-reducing bacteria
(representing 10% of the total microbial communitglt Archaea are also present. A significant
fraction of these cells are active, indicating théggh probability of their participation in
biomineralization processes involved in the staébrmation. This conclusion is at variance vittie
established classical model for stalactite fornmatiased entirely on inorganic processes associatied
carbonate solubility.

Bhardwaj, Sujata® and Gakhar, S.K2. 2005.Ethnomedicinal plants used by the tribals of Mizoran

to cure cuts & wounds Indian Journal of Traditional Knowledgéd(1): 75-80'Bhaskracharya College
of Applied Sciences, Sector-2, Dwarka, New Delh® 1)145;2Department of Biosciences, Maharshi
Dayanand University, Rohtak 124 001, Haryana, InfiEErHNOBOTANY; ETHNOMEDICINE;
MIZORAM]

Results of ethnobotanical studies carried outénstate of Mizoram are presented. The usage of
wild plants by the native people for the cure dfscand wounds is described. The use of 17 species,
bolonging to 14 families together with their locedmes and other uses have been enumerated. The
plants not only contain antiseptic value but alswenregenerative and healing properties. Sticking
property of paste of bark was also observedaki tree. In addition, blood-clotting properties ofrso
plants has also been reported.

Chakrapani, G.J. and Veizer, Jan2005.Dissolved inorganic carbon isotopic compositions ithe
Upstream Ganga river in the Himalayas Current Science89(3): 553-556. Department of Earth
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Sciences, Indian Institute of Technology, Roorkd@6B7; Institut fur Geologie, Ruhr Universitat,
44780, Bochum, Germany. [DISSOLVED INORGANIC CARBOBIANGA; WATER SAMPLE]

Dissolved inorganic carbon (DIC) is a major conmgianof river waters and is derived from
atmospheric C@ from reactions for silicate and carbonate roclatwering and biological activities
such as photosynthesis and respiration. To disshgbe sources of HGOn river waters, it is essential
to estimate the amount of GEonsumed from the atmosphere during rock weatharia to understand
the biogeochemical cycling of carbon. One of theran@liable method adopted to understand the
different sources of DIC in rivers, is the measwgatsa of carbon isotopes in DIC, since the fractiona
factors between the different carbonate speciedissolved river water and gaseous ,Cide well
established. The present study is aimed at undeista the source of DIC in the Alaknanda and
Bhagirathi rivers in the Himalayas by measuremenits °Cpc in water samples. From the
measurements made on these rivers in India thriweghresent study, we find that the river watekgeha
highly depleted **Cpc, which indicates the importance of carbonate reelathering and bacterial
respiration as the major processes for dissolvedjamic carbon.

Chhetri, D.R.; Basnet, Deewa; Chiu, Po Fong; Kaliktay, Sujata; Chhetri, Gagan and Parajuli,
Sippy 2005.Current status of ethnomedicinal plants in the Dargeling Himalaya Current Science
89(2): 264-268. Panchvati Greentech Research $pBlest Box No. 79, Darjeeling-H.P.O., Darjeeling
714101; Department of Botany, Darjeeling Governméullege, Darjeeling 734101, India.
[DARJEELING HIMALAYA; ETHNOMEDICINE; FOLK MEDICINE; HERBAL DRUG;
TRADITIONAL MEDICINE]

Darjeeling Himalayan region is characterized bgich diversity of ethnomedicinal plants as
well as a rich heritage of traditional medicineqti@es. The present study has revealed that 2&lespe
of plants belonging to 108 different families ased in the fold-medicine of this region. Among the
enumerated plants, about 58% shows hitherto urtespases. However, 14% of the medicinal plants of
this region is under different categories of thr&aerefore, domestication of important medicirlahfs
of this region is of utmost necessity.

Dhaulakhandi, Manoj and Rajwar, G.S. 2005. Litter dynamics of two oak species(Quercus

Leucotrichophoraand Q. Floribunda) in Garhwal Himalaya. The Indian Foresterl31(6): 829-834.
Department of Botany, Government P.G. College, iRésth, Uttaranchal. [ABIOTIC FACTORS;
FOREST ECOSYSTEM; GARHWAL HIMALAYA]

Quercus leucotrichophorand Q. floribundawere two important tree species of the montane
zone of Garhwal Himalaya. Total litter productioh Quercus leucotrichophorésite 1) forest was
estimated as 663.9 + 56.8 §iyr'* andQ. floribunda(site 1) forest as 564.1 + 27.74 g™ Leaf fall
contribution to the total litter fall was 530.0 8.5 on site | and 446.0 + 25.7 grgr’* on site Il. The
litter decomposition rate on both the sites wasimam in August. Total litter decomposition after a
period of 13 months on site | was 75.1 and on I6i66.6%. Decomposition constant (K') values for
these species were 0.75 and 0.67 respectively.

Dimri, A.P.%; Mohanty, U.C.? and Rathore, L.S. 2005.Minimum temperature forecast at Manali,
India. Current Science88(6): 927-934!Research and Development Centre, Snow and Avalanche
Study Establishment, Him Parisar, Sector 37A, Chyamd 160 023, India’Centre for Atmospheric
Sciences, Indian Institute of Technology, Hauz Kinesv Delhi 110 016°National Center for Medium
Range Weather Forecasting, Mausam Bhawan CompledhilRoad, New Delhi 110 003, India.
[ENVIRONMENTAL PREDICTION; PERFECT PROGNOSTIC METHID WEATHER
FORECASTING]
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Northern India is comprised of complex Himalayaoumtain ranges having different altitude
and orientation. Knowledge of minimum temperatur¢his region during winter months is very useful
for assessing human comfort and natural hazardshdnpresent study, Perfect Prognostic Method
(PPM) is used for forecasting minimum surface teoee at one of the stations, Manali, in Pir Panja
range of Himalayas. Firstly, a statistical dynario@odel is developed for assessing next day's
temperature category, i£.0°C or >0C. Once the category is known, then temperatuexést model
is developed for that category. Statistical dynamicodels are developed for winter season, December
January, February and March (DJFM) using multitari@gression analysis. model is developed with
data of DJFM for 12 years (1984-96) and tested détta of DJFM for the year 1996-97. Analysis data
from National Center for Environmental PredictiocdiCEP), US, station surface and upper air data of
three stations of India Meteorological DepartmdhtlY), India and surface data at Manali are used.
Four experiments are carried out with four diffeérsets of predictors of evaluate performance of the
models with independent data sets. They are: (ER@analysis data, (ii) operational analyses fimm
National Center for Medium Range Weather ForecggtNCMRWF) in India, (iii) day 1 forecast with
a T80 global spectral model at NCMRWF and (iv) éasts from the regional mesoscale model MM5
day 1 forecast. A comparison of skill is drawn amtmese four set of experiments. It is found theest b
prediction for temperature category is made withaaouracy of 71.2% with MM5 day 1 forecast as
predictors in temperature category forecast moBatther, temperature forecast model #0°C
category selects only station data and shows &kBR.1% with independent data, whereas, model for
>0°C category selected predictor from numerical amalglso. Here MM5 day 1 forecaste makes best
prediction with 90.0% skill.

Dutta, B.K. and Dutta, P.K. 2005. Potential of ethnobotanical studies in North East idia: An
overview. Indian Journal of Traditional Knowledgd(1): 7-14. Microbial & Agricultural Ecology and
Biodiversity Conservation Laboratory, Department Efology & Environmental Sciences, Assam
University, Silchar 788 011, Assam. [BIODIVERSITYCONSERVATION; ETHNOBOTANY;
MEDICINAL PLANTS; NORTH EAST INDIA; TRIBES]

North East India has a valuable heritage of hedrakdies. Its rural people and tribals living in
remote/forest areas still depend to a great exterthe indigenous systems of medicine/cultivat.
far studies in this regard have been reported faowery limited number of the tribes of North East
region, viz. Ler, Mikir, Karbis, Miris, Khasi andiihtai, Garo, Monpas, Nishi, Apatani, Reangs, &tc.
wide range of plants with ethnobotanical value agjasome very important diseases have been reported
but much larger numbers of folk medicines have irethendemic to certain tribal pockets in North
East India. Therefore, further detailed studiesh@nethnobotanical aspects in the region may peovid
meaningful ways for the promotion of traditionarlted medicinal plants/land races of crop plants for
the benefit of mankind at large. In the presenipalhe work that has been reported and the patenti
of the ethnobotanical studies with particular refiee to biodiversity conservation of the important
medicinal/crop plants in the North Eastern regiamehbeen highlighted and discussed.

Garbyal, S.S.; Aggarwal, K.K. and Babu, C.R. 2005.Return of biodiversity in Darma valley,
Dharchula Himalayas, Uttaranchal, North India following fortuitous changes in traditional
lifestyle of the local inhabitants Current Science88(5): 722-725. School of Biotechnology, Guru
Gobind Singh Indraprastha University, Kashmere Gagshi 110 006, India:Department of Botany,
University of Delhi, Delhi 110 007, India. [BIODIMESITY; DARMA VALLEY; UTTARANCHAL]

Darma Valley situated in 8North and 80 East, in Kumaon region of Uttaranchal state in
India, at an altitude between 7000 and 14000 fest 12 villages with population less than 1000.
Traditionally, the main occupation of the villagensthe region has been trading, sheep rearing and
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cultivation of Fagopyrum esculentum and potatoée. Valley has always been very rich in biodiversity
Many plant species, some of which are rare anditdwined, had been under severe pressure in the past
due to over-extraction, large livestock populattomd extensive cultivation. Lifestyles of the people
the area changed in 1970s due to increased levéteodcy and awarenes resulting in increased
downward migration. Only about 25% of the earliepylation lives in the villages now. The sheep
population also came down drastically by as muc®086 in some places. Only about 25% of the fields
are now cultivated. Thus the species got opporasib flourish and many rare herbs and shrubs like
Aconitum heterophyllum, Bergenia ciliata, Cordycegdsensis, Dactylorhiza hatagirea, Hippophae
tibetana, Picrorhiza kurroa, Swertia ciliata, Tamoum,etc. are now found growing in abundance in
the abandoned fields and meadows. The biotic faatdbarma valley appear to be in balance. Now one
can see biodiversity having returned to its glor{parma Valley.

Garbyal, S.S.; Aggarwal, K.K. and Babu, C.R. 2005. Traditionally used medicinal plants in
Dharchula Himalayas of Pithoragarh district, Uttaranchal. Indian Journal of Traditional
Knowledge 4(2): 199-207. School of Biotechnology, Guru GubiSingh Indraprastha University,
Kashmiri Gate, Delhi 110006,1Department of Botany, University of Delhi, Delhi QOD7.
[ECONOMIC UPLIFTMENT; ECONOMICS; ENDANGERED PLANTSETHNOMEDICINE;
MEDICINAL PLANTS; MEDICINAL PLANTS TRADE; SUSTAINABLE USE; TRADITIONAL
MEDICINE]

An attempt has been made to evaluate the tradiljorused medicinal plants found in
Dharchula areas of Kumaun Himalayas in Pithoragistrict, Uttaranchal, North India. The reported
plant species are also highly valued in the Indiabetan and Chinese Systems of Medicine. Based on
interactions with the locals and traders and camsid the potentials of some species for developing
new drugs, the value of the species of medicinpbitance occurring in the area has been worked out.
The value is high enough for taking appropriate suess to conserve these valuable species and use
them sustainable for the economic upliftment ofrtggon.

Goyal, V.C; Jain, Sanjay* and Pareek, Navneét2005.Water logging and drainage assessment in
Ravi-Tawi irrigation command (J&K) using remote sersing approach Journal of the Indian
Society of Remote SensiBg(3): 7-15'National Institute of Hydrology, Roorkee 247 66tddanchal;
“Sher-e-Kashmir University of Agricultural ScienceT&chnology, Jammu 181 102, India. [REMOTE
SENSING; SATELLITE IMAGERY; SPATIAL PATTERN]

Water logging is one of the major land degradaporcesses that restricts the economic and
efficient utilization of soil and land resourcescioimmond areas. Since independence, various iatigat
schemes, for providing water for agriculture anahidng have been taken up by Central and State
agencies in India. In most of these schemes vétg Bfforts have been made for proper drainage.
Obstruction of natural drainage by way of constacof roads, railways, aerodrome, various strasur
etc., causes the ponding of monsoon runoff on istream of the structures. Periodic monitoring of
command areas helps in analysing the extent ofrwagming, and should help in taking suitable
remedial measures. Remote sensing and GIS are fpbwa@ls, which could be effectively used to
study the dynamic behaviour of waterlogged areashib study, waterlogged and salt-affected areas
have been estimated in the command area of Ravi-IFagation Complex in Jammu region. About
14% of the total commond area is water loggedé&fédtted. Being a new project, this area is likely
grow in future when the project runs with its itisté capacity, and as the distributaries expanithén
command area. Plausible causes of water logging tmeen discussed, and remedial measures
suggested for reclaiming operations.
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Gupta, Sangeeta and Singh, Maga2005. Wood microstructure, ultrastructure and systematic
study of indian Terminalia. The Indian Forester131(8): 995-1011. Wood Anatomy Discipline,
Botany Division, Forest Research Institute, DehradANATOMICAL STUDY; NTFP; WOOD
SAMPLES]

The genugerminaliaL. is of great forestry and economic importanceit ancludes a number
of valuable timbers, gum and tannin yielding spediecomprises of 250 species distributed througho
the tropical and sub-tropical regions of the woltdindia, the genus is represented by 18 spdaigkis
paper a detailed microscopic wood anatomical suo¥elie 15 species of this genus is presented based
on the standard list of features given by Inteomati association of Wood Anatomists (IAWA).
Numeric key based on IAWA features and speciestifitzrtion key has been developed based on the
study. Photomicrographs have been added of mioaste and ultra structure features as seen under
Scanning Electron Microscope (SEM). Remarks oresyatic positions of species have been presented
specially with regards td. tomentosandT. chebulagroup.

Gupta, Vishal 2005.Jhum cultivation practices of the Bangnis (Nishis) of Aunachal Pradesh
Indian Journal of Traditional Knowledgd(1): 47-56. Divisional Forest Officer, SeppaéstrDivision,
Seppa 790 102, Arunachal Pradesh, India. [ARUNACHARADESH; BANGNI TRIBE; JHUM
CULTIVATION; NISHIS TRIBE; RICE BEER]

Jhum (slash and burn cultivation) is an age-old systénagriculture among the indigenous
groups in the humid tropics. The Jhumias make tifeedocal ecological and environmental conditions
to their advantage. The natural indicators, theigico-religious beliefs, and analogy & faith coiit
their decision-making. Worships, rituals, myths doiittales also govern their land and resource use.
The entire gamut of their socio-cultural life isushwoven around Jhum that is not merely and
“Agricultural Activity', but a Cultural Practicehd a "Way of Life'. The paper attemts at understend
the complex relation of how the socio-cultural Ig€ Bangni jhumias of East Kameng to Jhum. The
traditional calendar of Jhum activity is preserded is followed by tracing the origin, settlemeistdry
and land stewardship of the tribe that closelytesl#o origin of this practice. The socio-cultuvaliefs,
magico-religious practices, festivities and rituassociated with Jhum are described, to give a view
their traditional system of agriculture and lanchaigement.

Hatwar, H.R.; Yadav, B.P. and Rama Rao, Y.V.2005.Prediction of western disturbances and
associated weather over Western Himalaya€urrent Science88(6): 913-920. India Meteorological
Department, Lodi Road, New Delhi 110 003, IndiaA[RFALL FORECASTS; SATELLITE DATA;
STREM LINE ANALYSIS; SYNOPTIC ANALYSIS; SYNOPTIC OBERVATIONS]

Two cases of intense western disturbances whitdctatl the northwest India have been
investigated using the India Meteorological Deparitis operational limited area analysis and fotecas
system. The model results are compared with thepgnobservations, which have been enriched by
additional stations installed under the nationaljgmt ‘Parwat’. The analysis shows that the 24-hour
model forecasts are in good agreement with theredtdens both in respect of western disturbance's
movement and intensification. Even the numericadehacould predict the spatial distribution of
precipitation with a high success rate and wasddorbe very useful in providing numerical guidance
in day-to-day operational short range forecasts.

Jamir, N.S. and Lal, P. 2005. Ethnozoological practices among Naga tribedndian Journal of
Traditional Knowledge4(1): 100-104. Nagaland University, Headquartemmami Mokokchung 798
601, Nagaland, India. [ETHNO ZOOLOGY; NAGA TRIBESNAGALAND; TRADITIONAL
KNOWLEDGE]
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The present paper describes the traditional metfidabating various kinds of ailments using
different vertebrates and invertebrates and/or t@ducts by different Naga tribes. Since différen
Naga tribes have their own distinct language amdagzilar of a particular animal differs from onieer
to other. Efforts have been made to identify défgranimals of medicinal value used by Naga tribes
and decode their names in common English langulagg avith their Icoal and zoologicl names as far
as possible. A list of twentysix animal species #imeir products, nature of ailments and mode of
treatments has been presented. Efforts have bemake known the animal based remedial measures
practiced by and large by the Naga tribes. Thotagtitional in nature, most of the treatments haaenb
reported to provide miraculous healing in variounsl& of ailments.

Kalita, Bhagaban'; Dutta, Amalesh® and Choudhury, M2 2005.Fish attractant: An indigenous
device to prevent escapement of fisheéndian Journal of Traditional Knowledge4(1): 91-93.
lDepartment of Zoology, Gauhati University, Guwah#gil 014, Assam’Central Inland Fisheries
Research Institute, NER Centre, Guwahati, AssadiaIpASSAM; FISH ATTRACTANT; JUBULEE;
OIL CAKE; RICE BEER; RICE BRAN]

Studies on fish attractant especially in freshewdish are very scanty. Tribal people, who
practice fish attractant against the escapemefistofduring inundation of ponds during flood, mainl
inhabit the Karbi-Anglong district of Assam. ThigsH attractant is made from locally available
ingredients such as rice bran, oil cake, Jubuliee, Tdne practice is quite popular among the fislrers
Karbi-Anglong. On verification of the efficacy diis indegenous method, it was observed that as many
as 70% of fishes remain in the pond after flood.

Kanwar, Promila and Yadav, Dinesh2005. Indigenous animal healthcare practices of Kangra
district, Himachal Pradesh Indian Journal of Traditional Knowledgd(2): 164-168. Department of
Home Science Extension Education, College of Hom&nse, CSK Himachal Pradesh Krishi
Vishvavidyalaya, Palampur 176062, H.P., India. [M¥AL HEALTH CARE; ETHNOMEDICINE;
INDIGENOUS HEALTH CARE; KANGRA VALLEY]

Indigenous technical knowledge in animal healthqaactices was documented in the Kangra
district of Himachal Pradesh by using participatowyal appraisal technique (PRA). Among the
documented indigenous practices, food and moutbadés diarrhoea, tympany, cold, fever, skin
diseases, conjunctivities, wound and eaten placgeta primarily treated with medicinal plants along
with other materials available with the farmersthe opinion of the experts, these practices cbald
recommended as they have some scientific ratiohdbevever, practices applied for hemorrhagic
septicemia, indigestion, tail necrosis, dislocatioh joints and horn fracture, were doubtful for
recommendations.

Kharkwal, Geeta; Mehrotra, Poonam and Pangtey, Yaspal Singh 2005.Comparative studies on
species richness, diversity and composition of od&rests in Nainital district, Uttaranchal. Current
Science 89(4): 668-672. Department of Botany, Kumaun Wrsity, Nainital 263 002, India.
[COMPOSITION; DIVERSITY; OAK FOREST; SPECIES RICHISE]

Species richness, diversity and composition ob hegecies in oak forests, viz. Banj oak
(Quercus leucotrichophojaA. Camus, Tilonj oak(Quercus floribunda Rehder and Kharsu oak
(Quercus semecarpifoliaSmith were evaluated. The total number of spedesera and families
observed for Kharsu oak forest was higher than Badj Tilonj oak forests. Only a few species were
dominant in all study sites. Asteraceae and Lammeeere found to be the dominant families in al th
forest types. Regarding ecological structure armdpmsition, the study revealed that Banj and Tilonj
oak forests were less complex in comparison to $thaak forest.
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Khumbongmayum, Ashalata Devt; Khan, M.L. * and Tripathi, R.S% 2005.Survival and growth of
seedling of a few tree species in the four sacredoges of Manipur, Northeast India. Current
Science 88(11): 1781-1788Department of Forestry, North Eastern Regionaitlrtst of Science and
Technology, Nirjuli 791 109, Indi&Department of Botany, North-Eastern Hill UniversiBhillong 793
022, India. [ENVIRONMENTAL CONDITION; MICRO-CLIMATC CONDITION; SACRED
GROVE; SEEDLING; SOIL MOISTURE]

Vegetation in the sacred groves is protected am$erved because of religious beliefs and
cultural practices of local people. Regeneratiospecies in the groves is largely influenced byraaic
climatic conditions. Differences in growth respoéaine tree species in terms of relative grovette r
for height (RGRH) and relative total leaf area (RGRvere studied in the gaps and understorey of the
four selected sacred groves of Manipur, Northeadial Seedling survival, RGRH and RGRA were
higher in the gaps than in the understorey. Thaart} indicates that tree species differ in thegponse
to light environment and the growth of seedlings wdluenced by canopy openness. Seedling mortality
was greater during February and lower during Jwiech is a wet month in Manipur. RGRH and
RGRA revealed interaction of season and attainechifher relative growth rates during the wet and
moist season (summer season) and lower rates dinéngool and dry period (winter season), while
temporal changes are caused by physiological pagasné’rogressive increase in growth rates during
the wet season may by attributed to the increagaithhility of nutrients due to rapid decompositioh
litter on the forest floor and also to higher maist content of the soil during the summer season
experiencing rainfall. Peak seedling growth dutimg rainy season in all the species could be atéib
of favourable temperature and soil moisture coowliti Results of the study indicate better growtth an
survival of species in the gaps than the undergtdrariation in height growth and leaf area of the
seedlings of different species may be partly resipden for the differences in growth behaviour and
species-specific attributes for efficient utilizati of resources under a given set of environmental
conditions.

Khumbongmayum, Ashalata Devt; Khan, M.L. ! and Tripathi, R.S?. 2005.Ethnomedicinal plants

in the sacred groves of Manipur Indian Journal of Traditional Knowledgd(1): 21-32Department
of Forestry, North-Eastern Regional Institute ofeSce & Technology, Nirjuli 791 109, Iltanagar,
Arunachal Pradesh?Department of Botany, North-Eastern Hill Universitghillong 793 022,
Meghalaya. [CONSERVATION; ETHNOBOTANY; ETHNOMEDICIE{ MEDICINAL PLANTS;
SACRED GROVE]

Ethnobotanical studies carried out in the foureshgroves of Manipur revealed therapeutic
applications of 120 plant species representinggidera and 57 families. Tree species contributed th
maximum having 42% while herbs recorded 33% otaked medicinal plants. These plants are used for
a wide range of common ailments like skin disordelser, rheumation, bronchitis, etc. Majority bét
preparations are taken orally in the form of juss#racted from the freshly collected plant partsates
are the major plant parts used for the preparationedicine by the medicine-mgklaibag. Most of
the plant parts are harvested from the wild. Itleen observed that the species that are scaadly lioc
the forest due to various development activitie$piebstation, over-exploitation, etc. are abundattte
“sacred groves'. Information on medicinal claims wallected from the elderly people residing in the
vicinity of sacred groves and also from the traditl healers calledMaibas. The study describes
details of botanical identity, family, local nanpgrts of the plant used, therapeutic uses, and mibde
application of the drug.

Kulkarni, Anil V. *; Rathore, B.PY; Mahajan, Surestf and Mathur, P*. 2005.Alarming retreat of
Parbati glacier, Beas basin, Himachal PradeshCurrent Science88(11): 1844-1850'Marine and
Water Resources Group, Space Application Centie@)SAhmedabad 380 01&Central Department
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of Hydrology and Meteorology, Tribhuvan Universitgeerthipur, Kathmandu, NepalSnow and
Avalanche Study Establishment, Him Parisar, SeB#eA, Chandigarh 160 030, India. [CLIMATIC
VARIATION; GLOBAL POSITIONING SYSTEM; SATELLITE DATA; SATELLITE IMAGES]

The Himalayas has one of the largest concentsatainglaciers outside the Polar regions.
Various reports suggest that a significant numtfemauntain glaciers are shrinking due to climatic
variations. In this communication, unusual retidfahe Parbati glacier in the Parbati river bakinlju
district, Himachal Pradesh is reported. This is ohthe largest glaciers in the valley. Satelliggadof
1990, 1998, 2000 and 2001 are used in the invéisiigalhe study has shown that the glacier had
retreated 578 m between 1990 and 2001, almost p2rrgear. This rate of retreat was confirmed by
field observations of glacier terminus in Octob&®02 Position of glacier snout was estimated by
comparing its relative position with other feature§eld and in satellite images. In addition, pios of
the snout was also estimated using Global Pogitipi8ystem. Compared to other glaciers in the
Himalayas, this glacier is retreating at a higle.ratis is possibly because the glacier is locatdte
lower altitude range. About 90% of the glacieroedted in the altitude range lower than 5200 ns; ithi
almost equal to the average altitude of the snogvdt the end of the ablation season. The spec#is
balance of the glacier is estimated using AccurianiagArea Ratio method for a year 2001 as - 86 cm.
The amount of retreat along with maximum length weedicted as 1461 m between 2001 and 2022,
more then the present rate of retreat. This suggleat the Parbati glacier will continue to retrataan
unusual rate and it will profoundly affect the dahility of water in the basin.

Kumar, Rajneesh; Sharma, Kulwant Rai and Gupta, Lalt Mohan 2005. Variation in physico-
chemical characteristics of wood of candidate plusees of Shisham(Dalbergia sissodroxb.). The
Indian Forestey 131(8): 1012-1023. Department of Forest Prodant$ Utilization, Dr. Y.S. Parmar
University of Horticulture & Forestry, Nauni-Solamjimachal Pradesh. [DALBERGIA SISSOO;
DIAMETER; DIVERSITY]

The present studies were conducted on variatigmysico-chemical characteristics of wood of
candidate plus trees (CPTs) of Sis¢Dalbergia sissop Among different CPTs of Dalbergia sissoo,
significant differences were noticed for all theardtters except for holocellulose contents. The
maximum height and diameter were recorded in Kdrajji whereas, the minimum height was observed
in Dhaulakuan-1 and diameter in Dhartatoh-3. Theimam bark percentage was noticed in Dhartatoh-
1 and minimum in Raja ka Bagh-1. The maximum sagwpercentage and minimum heartwood
percentage was found in Dhaulakuan-1, while theimmax heartwood percentage was noticed in
Khajjian-1. Physico-chemical properties of sapwadr, specific gravity, fibre length, cold water
solubility, hot water solubility, alcohol-benzenelubility, lignin content and holocellulose content
ranged between 0.5138-0.6306, 0.93-1.22 mm, 2.2B%0) - 6.75% (2.60), 3.50% (1.87) - 9.15%
(3.02), 1.01% (1.00) - 7.56% (2.75), 23.90 - 30.588d 66.00 - 76.55%, respectively. Physico-chemical
properties of heartwood @falbergia sissodCPTs viz., specific gravity, cold water solubilityot water
solubility, alcohol-benzene solubility, lignin cemt and holocellulose content ranged between 0.5275
0.6905, 5.25% (2.29) -10.15% (3.19), 9.15% (3.02)L.55% (3.40), 6.82% (2.61) - 10.82% (3.29),
30.50 - 39.70% and 62.00 - 70.00%, respectively.

Kuniyal, C.P.; Rawat, Y.S.; Oinam, S.S.; Kuniyal, JC. and Vishvakarma, Subhash C.R2005.
Kuth (Saussurea lappa cultivation in the cold desert environment of the Lahaul valley,
northwestern Himalaya, India: arising threats and reed to revive socio-economic values
Biodiversity and Conservatiori4(5): 1035-1045. G.B. Pant Institute of Himalaynvironment and
Development, Himachal Unit, Mohal-Kullu 175126, Hidomal Pradesh. [COLD DESERT;
ENDANGERED MEDICINAL PLANT; INTEGRATED APPROACH; SAISSUREA LAPPA]
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Surveys were conducted in the cold desert enviemiof the Lahaul valley in the northwestern
Himalaya for assessing the past and present statdsth (Sausurea lappecultivation. The findings
reveal that this age-old practice now is in bo#lda Main factors responsible for this setbackh t
species were the lengthy cultivation cycle, sl holdings, and even fluctuating and relatively |
market prices. owing to these constraints farmerge hnow started replacing cultivation of this
threatened herb with pgRisum sativunt..), potato(Solanum tuberosum) and hogHumulus lupulus
L.). These crops obtained popularity due to contpaalg more economic returns as well as their easy
adaptability to the short growth season of the dalsert environmenKuth cultivation in this region is
among the interesting examples of domesticatingl wikdicinal herb by some innovative farmers
during the 1920s. However, in the recent past fesrave been less interested to continue thisipeact
due to its larger cultivation cycle, more profitsttwcash crops like pea and potato, and permit
formalities at the time of export from the valléy.addition to being the oldest cash crop in thiel co
desert environmenKuth is an endangered medicinal herb that has to bgecesd on a priority basis.
This study attempts to find out potential measstesh as regular revision of market rates, developme
of existing uncultivable land under medicinal plaattivation and strengthening the marketing nekwor
through establishment of federations of farmersilitge level to revive cultivation of this importa
species.

Lal, H.; Saroj, P.L.; Sharma, N.K.; Dadhwal, K.S.; Shrimali, S.S. and Arora, Y.K. 2005.Mango
based agri-horti system on degraded lands in Doon &lley. Indian J. Soil Cons.,33(1): 67-72.
Central Soil and Water Conservation Research aathilig Institute, Dehradun 248195, Uttaranchal,
India. [AGRI-HORTI SYSTEM; DEGRADED LANDS; ECONOMIE; MANGO; NUTRIENTS
SUPPLEMENTATION]

A field experiment was conducted for seven yea@9%-2001) to study the performance of
mango cv. Mallika based Agri-Horti systems on ddghgravelly riverbed lands in Doon Valley. Okra-
toria cropping system gave maximum gross incomBf26015 hayear* and superseded by 298.5,
142.9,73.1, 66.9, 26.6 and 24.3 per cent more wittrout intercrop, clusterbean-toria, pigeonpea,
sesame-toria, blackgram-toria and cowpea-toriapingpsystems, respectively. Okra-toria cropping
system proved more beneficial with highest netipaffRs. 7423 hayeaf* and maximum bebefit: cost
ratio of 1.40 followed by cowpea-toria (Rs. 4285' ly@ai* with B:C ratio of 1.26), blackgram-toria
(Rs.4086 ha year* with B:C ratio of 1.25), pigeonpea (Rs. 1803' ya@ai' with B:C ratio of 1.14),
sesame-toria (Rs. 1222 hgear with B:C ratio of 1.09), and without intercrop (R64 h& year" wit
B:C ratio of 0.90). Pigeonpea supplemented higlaesbunt of nitrogen, phosphorus, potassium,
calcium and magnesium through their residue folthlve cowpea, okra, blackgram, sesame and toria.
The plant growth characters, fruit yield and gygtiarameters of mango not influenced were adversely
due to presence of any intercrop.

Nath, P.C.; Arunachalam, A.; Khan, M.L.; Arunachalam, K. and Barbhuiya, A.R. 2005.
Vegetation analysis and tree population structure fotropical wet evergreen forests in and around
Namdapha National Park, northeast India Biodiversity and Conservatipnl4(9): 2109-2136.
Restoration Ecology Laboratory, Department of RoyedNorth Eastern Regional Institute of Science
and Technology, Nirjuli 791109, Arunachal Prade®/AMDAPHA NATIONAL PARK; NORTH
EAST INDIA; SPECIES RICHNESS; TREE POPULATION STRUGRE; TROPICAL WET
EVERGREEN FOREST]

Species composition, diversity and tree populasioacture were studied in three stands of the
tropical wet evergreen forest in and around Namadyétional Park, Arunachal Pradesh, India. Three
study stands exposed to different intensities studbances were identified, viz., undisturbed (@&}in
the core zone of the park, moderately disturbelii{ad) in the periphery of the park and highly distal
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(2.7 ha) outside the park area. In total 200 ptpeties belonging to 73 families were recordethrieet
stands. Tree density and basal area showed aidgditend with the increase in disturbance intgnsit
The densities of tree saplings and seedlings vesverlin the disturbed stands than in the undisturbe
stand. Species likéltingia excelsa, Olea dioica, Terminalia chebuMgsua ferreaand Shorea
assamicain the undisturbed stand arfdbizia proceraalone in the moderately disturbed stand
contributed more than 50% of the total tree densitgspective stands. The undisturbed stand cwdai
young tree population. In the highly disturbed diahe tree density was scarce, but had uncut tfees
higher girth class (>210 cm GBH). Low shrub densitys recorded in both disturbed stand due to
frequent human disturbances; the broken canopyl@ect sunlight enhanced the abundance of herbs in
these stands. With a species rarity (species hadngdividuals) of ca. 50%, the tropical wet evesn
forests of the Namdapha National Park and its adjaareas warrant more protection from human
intervention and also eco-development to meetivieéHood requirements of the local inhabitantshie
peripheral areas of the Namdapha National Parkderao reduce the anthropogenic pressure on the
natural resources of the park.

Negi, Chandra Singh2005. Socio-cultural and ethnobotanical value of a sacreforest, Thal Ke
Dhar, central Himalaya. Indian Journal of Traditional Knowledget(2): 190-198. Department of
Zoology, Government Postgraduate College, Pithoha@®2502, Uttaranchal. [CONSERVATION;
ETHNOBOTANY; ETHNOMEDICINE; SACRED FOREST; SACRED R®VE; SACRED
PLANTS; TABOOS]

The sacred groves/forests have in the recent yieaven the attention of the environmentalists
due to their undisturbed conditions, which enablent to be repository of gene pools. Apart from
environmental significance the sacred groves arso aindicative of the phenomenon of
ethnoenvironmental management. It is a socialtutgin which permits management of biotic resources
through people's participation. Unfortunately tloeial significance of the sacred groves has noh bee
studied in depth and the environmental aspectgaviably over emphasized. The present study deals
with the traditional beliefs and social institutiosurrounding the sacred foresthal Ke Dharand
makes an attempt to bring out the inherent envientai principles behind the conservation practices.
In addition, the forest was assessed for its etbiaoical value to the local herbalists and tradaidolk
medicine practitioners. Pragmatic approaches cdnpirtonservation and sustainable uses are
considered as are traditional values that haveepred the sacred groves in the past. Integration of
traditional values and protection mechanisms ihtoriewly emerging cultural and religious contexts
has been emphasized.

Pant, R.K."* Phadtare, N.RY; Chamyal, L.S? and Juyal, Navir® 2005.Quaternary deposits in
Ladakh and Karakoram Himalaya: A treasure trove of the palaeoclimatic records Current
Science88(11): 1789-1798Wadia Institute of Himalayan Geology, 33 Generahifieo Singh Road,
Dehradun 248 001, IndiéDepartment of Geology, MS University of Baroda, Wddra 390 002;
%Physical Research Laboratory, Navrangpura, AhmeH&280 009, India;’Present Address: G-
1001,Sarjan Towers, Gurulul Road, Memnagar, Ahmadi€880 052, India. [CLIMATE CHANGE;
FLUVIO-LACUSTRINE ENVIRONMENTS; GEOMORPHIC FEATURHE;ADAKH; SEISMICITY]

Preliminary observations on the Quaternary depadit.adakh and Karakoram Himalaya and
their palaeoclimatic significance are highlightedthis article. Based on the geomorphology and
sedimentary field evidences, a tentative scendriammiscape evolution and climate is proposed. Our
observations suggest that the Quarternary landseapesvolved due to the interation of climate and
seismicity. The earliest event was dominated byoreg glacial activity that was followed by humid
fluvio-lacustrine environments. This phase was seded by a renewed phase of glacial activity, thoug
restricted to higher altitudes due to moisturevadrcondition. Following this the region experiethce
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marginal improvement in aridity that continued #tesent. The landform diversity and Quaternary
deposits provide an opportunity to undertake aidhsttiplinary approach for reconstructing the higto
of Quaternary climate and seismicity in the region.

Paul, Ashish; Khan, M.L.; Arunachalam, A. and Arunachalam, K. 2005. Biodiversity and
conservation of rhododendrons in Arunachal Pradestin the Indo-Burma biodiversity hotspot.
Current Science89(4): 623-634. Department of Forestry, Northt&ias Regional Institute of Science
and Technology, Nirjuli 791109, India. [ANTHROPOGENTHREATS; ARUNACHAL PRADESH,;
BIODIVERSITY; CONSERVATION; RHODODENDRON]

India is one of the 12 mega diversity countrieshie world having two hotspots- the Western
Ghats and the Eastern Himalayas, based on specigs and endemism. Arunachal Pradesh in the
Eastern Himalaya is among the 200 globally impart&oregions. The state harbours nearly 50% of the
total flowering plant species in India. Rhododemdrdorm the dominating species all along the cool
temperate, subalpine and alpine zones in the Ahatddimalaya. Rhododendron is one of the largest
genus of the Ericaceae family, occurring in thehbrgaltitudes having ecological significance and
economic importance in addition to its gracefulviss. About 98% of the Indian species is foundhan t
Himalayan region, among which 85% is found in theirfachal Himalaya. It has aesthetic, sacred,
aromatic, medicinal and fuelwood values. Due to &@unmnterference the natural populations of
rhododendrons in the Arunachal Himalaya are gragddahinishing. Major threats to rhododendrons in
western Arunachal Pradesh are deforestation andstaiisable extraction of firewood by the local
people. Rhododendrons which are classified as emdangered and threatened may be wiped out in
near future from the biota, if proper managemeudt @nservation initiatives are not taken up. Vasiou
in situ as well asex situmeasures like establishment of arboretums, samesugarks and reserve
forests, protected areas through community managierbetanical gardens and in vitro research
procedures are prescribed to conserve this sperigosterity. Moreover, awareness and participatio
of and by the people is warranted for successfusevation.

Prasanthkumar, M.G.; Skornickova, J.; Sabu, M. andJayasree, S2005.Conservation priority
and phytogeographical significance oRhynchanthus longiflorusHook. f. (Zingiberaceae): A rare,
endangered species from Mizo Hills, NE IndiaCurrent Science88(6): 977-980. Department of
Botany, University of Calicut, Calicut 673 635, iad [BIO-CLIMATIC CONDITION;
CONSERVATION; FRAGMENTED FORESTS; MIZO HILLS]

A rare and endangered speciesRifynchanthusHook. f., R. longiflorusis collected and
described from Mizo hills, N.E. India. The hithettadescribed fruit is described. Phytogeographical
significance and conservation measures are alstianed.

Purohit, V.K.; Palni, L.M.S."; Rikhari, H.C. and Nandi, S.K. 2005.Rooting of air layered shoots of
Quercus glaucarhunb. and subsequent performance of such plantsnd seedlings under different
microclimatic conditions. The Indian Forester131(6): 786-796. G.B. Pant Institute of Himalayan
Environment and Development, Kosi-Katarmal, Almorbltaranchal; *Presently at : State
Biotechnology Programme, Govt. of Uttaranchal, PHaldi, Pantnagar (U.S. Nagar). [MICRO-
CLIMATIC CONDITION; SEED GERMINATION; STEM CUTTING]

The rooting ability of air layered shoots Quercus glaucaa difficult to root species, and
subsequent performance of well rooted shoots uddfarent microclimatic conditions have been
examined. Different concentrations of auxins (IBNAA and IAA), Shuttedex and Bauvistin
(Carbendazim 50%) were used to induce rooting wotshduring rainy season. A relatively lower
concentration of IBA (100 ppm) resulted in maxim(n3.3%) rooting of air layered shoots, whereas
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highest number of roots per air layered shoot @med when the same concentration of NAA was
used. The survival of rooted shoots (plants) thtained was 100% inside a mist chamber, following
transfer to soil. The increment in height and leamber after one year was found to be maximum for
plants kept inside a polyhouse, followed by thomgt kn a polypit. However, the lowest values farsh

two parameters were observed for plant kept irogen and under a chhappar (thatch), respectively. O
the other hand maximum and minimum height increrf@nseed raised plants was observed when the
seedling were grown inside a polypit and in thenppespectively. Although the relative growth rafe
both seedlings and air-layered plants was foundignificantly differ under different microclimatic
conditions, the same was not statistically diffefenthe plants raised by these two methods, atofig

that the performance of air layered plants andlsggdn comparable.

Rai, S.C.2005.Apatani paddy-cum-fish cultivation: An indigenous hll farming system of North
East India. Indian Journal of Traditional Knowledgel(1): 65-71. G.B. Pant Institute of Himalayan
Environment and Development, North East Unit, Vixékar, ltanagar 791 113, Arunachal Pradesh.
[AGROECOSYSTEM; INDIGENOUS KNOWLEDGE; JHUM CULTIVAIDN; LAND
MANAGEMENT; WET-RICE CULTIVATION]

The tribal communities of North East India havelgpacum-fish farming along with shifting
cultivation (Jhum). Paddy-cum-fish cultivation is practiced mainlyAypatani, a progressive agricultural
community of Arunachal Pradesh. The Apatani versigmaddy cultivation is one of the most advanced
cultivation practices. The main advantage fromphatice is that, the land gives sustained yielt ye
after year, unlike thdhumsystem, that is under cropping only once in a years of fallow interval,
depending upon thdhum cycle. The economic and energy efficiency of thgro-ecosystem is
exceptionally high and rice is exported after nmegtiocal needs. Rain fed cultivation of millet and
mixed cropping contributes toward meeting the digareeds of the people. Mithun, Swine and poultry
husbandry are an important link with agro-ecosysteiherefore, an understanding of this agro-
ecosystem function becomes significant and it effguportunities for redevelopment with additional
scientific inputs.

Rashid, Shaik A.2005.The geochemistry of Mesoproterozoic clastic sedimtary rocks from the
Rautgara Formation, Kumaun Lesser Himalaya: Implicaions for provenance, mineralogical
control and weathering Current Science88(11): 1832-1836. Department of Geology, Aligihislim
University, Aligarh 202 002, India. [GEOCHEMICAL AALYSES; LESSER HIMALAYA; RARE
EARTH ELEMENTS; SEDIMENTARY ROCKS]

The Mesoproterozoic clastic sedimentary rocks, prising pelites and quartzites from the
Rautgara Formation, Kumaun Lesser Himalaya, haen lanalysed for major and trace elements,
including Rare Earth Elements (REES) to evaluage ffrovenance and weathering history. The pelitic
rocks are characterized by moderate ,S6d ALO; contents and show consistent REE patterns with
LREE (light REE)-enriched and HREE (heavy REE)-d&d patterns (L@Yby=7.4-10.3). The total
REE abundances of Rautgara pelites are high (up66o ppm) with large negative Eu-anomalies
(Eu/Eu=0.57-0.64). Except high SjQontents, the other major and trace element coratiems are
significantly low in the associated quartzites.haligh the quartzites contain low REE abundances (up
to 41 ppm), their pattern, including negative Eoraalies, are akin to pelites, suggesting that Huth
rock types be derived from similar source. The Gbalindex of Alteration and A-CN-K parameters
indicate that moderate chemical weathering hastalece in the source region of the Rautgara rocks.
The linear correlation co-efficients between@y, K,O, TiO, and total REE reveal that the accessory
minerals (mainly Ti-bearing phases) have hostedRIBEs. The striking similarities between the REE
patterns of Rautgara pelites and BGC of Aravalii Bandelkhand granitoids, which are consistent with
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the palaeocurrent studies of the area, indicatettieagranitoid rocks from these regions have segpl
detritus to the Lesser Himalayan Rautgara sedimehgsin.

Rawat, R.S.2005.Studies on interrelationship of woody vegetation desity and soil characteristics
along an altitudinal gradient in a montane forest & Garhwal Himalayas. The Indian Forester
131(8): 990-994. Department of Botany, H.N.B. Gahwniversity, Srinagar, Uttaranchal, Present
Address: Himalayan Forest Research Institute, €orifampus, Shimla, H.P. [BROAD-LEAVED
FOREST; COLLAR DIAMETER; GARHWAL HIMALAYA|]

In the present study density of woody vegetatioth soil characteristics were studied along an
altitudinal gradient from 1,700 to 2,100 m abovel insa mountain flank of Garhwal Himalaya.
Maximum total tree density (density of tree, sapland seedling) was recorded for the upper slope
followed by middle and lower slopes respectivelyheweas in case of shrub maximum density was
recorded for lower slope followed by middle and eipplope respectively. Results of soil pH, organic
carbon and potassium were found to be statistisaiyificant at 5 per cent level of significanceé)exe
organic carbon and potassium were positively catedl and soil pH showed negative correlation with
the altitudinal gradient. However, phosphorus aginsthowed non-significant correlation.

Sahoo, K.N.; Datta, G.K.; Pandit, S.K.; Biswas, T.K and Debnath, P.K.2005. A life saving
medicine made by a vanishing specieldian Journal of Traditional Knowledgd(2): 132-138. J.B.
Roy State Ayurvedic Medical College & Hospital, Kala 700 004, West Bengal, India. [ANTISNAKE
VENOM; APHRODISIAC ACTIVITY; AYURVEDA; IMMUNOMODULA TOR; KASTURI,
MUSK; RASAYANA DRUG; SEX STIMULANT]

Kasturi (musk) obtained fronKKasturi mriga (musk deer), was chiefly used aRasayana
(immunomodulator) as well agjikarana (aphrodisiac) by the ancient physicians of Ayueueld was
once considered as last resort of emergency mediSiome experimental studies on its stimulant and
antisnake venom properties are reported to be progniDetailed discussion d¢fasturi has been made
in the review.

Sankhyan, H.P.; Sehgal, R.N. and Bhrot, N.F2005.Standardization of presowing treatments for
different Seabuckthorn species in cold deserts ofifhachal Pradesh The Indian Foresterl31(7):
931-938. Department of Tree Improvement and GerRésources, College of Forestry, Dr. Y.S.
Parmar University of Horticulture and Forestry, NaluSolan, Himachal Pradesh. [COLD DESERT;
COLLAR DIAMETER; SEABUCKTHORN; SEED GERMINATION]

Seabuckthorn is a wonderful plant for the affagsh and ecological rejuvenation of the cold
desert areas of Himalayas where plantations ofgoeplillows and robinia have not given very
encouraging results. It has the potential to ecacaliy transform these harsh and marginal areas
plagued by low productivity. Keeping in view, almhasomplete lack of information in India on
regeneration through seed the present investigatamsi carried out to standardize various presowing
treatments in two species of Seabuckthorn in tie desert of Himachal Pradesh. Different presowing
treatments were hot water (80for 10 minutes), conc. 480, (20 minutes), cold water for 2,4 and 6
days, cow dung heap for 2 days and control. In chddippophae rhamnoideghe best presowing
treatment was found to be cold water soaking fdays which resulted in the highest germination per
cent (93.33), per cent survival (73.33), growtheixd69.78) and SVI (8502.36). However, fdr
salicifolia soaking treatment in hot water af8dor 10 minutes was found to be the best and texbin
the highest germination per cent (76.66), per santival (60.00) shoot length (45.6 cm), root léngt
(70.9 cm), growth index (39.90) and SVI (8930.8%) sanked first.
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Sekar, K. Chandra and Srivastava, S.K2005.Traditional uses of plants in curing jaundice in Pn
Valley National Park, Himachal Pradesh Indian Journal of Traditional Knowledge(3): 314-316.
Botanical Survey of India (NC), 192 Kaulagarh RoBehradun 248195, Uttaranchal. [JAUNDICE;
PIN VALLEY NATIONAL PARK; TRADITIONAL USES]

The paper provides traditional uses of few plasegcges in curring jaundice by the local
community residing in and around Pin Valley Natidpark, Lahaul & Spiti in Himachal Pradesh. Their
uses along with the dosages and combination whtbr@lants are provided.

Seth, M.K.; Thakur, Madhu and Kapoor, Ira 2005.Circumferential and radial variation in ring
width in west Himalayan fir (Abies pindrow Royle). The Indian Forester131(8): 1091-1100.
Department of Bio-Sciences, Himachal Pradesh Usityer Shimla, H.P. [HIMALAYAN FIR;
RADIAL PATTERN; RING WIDTH]

In west Himalayan fi(Abies pindrowRoyle) ring width does not differ significantly amg
eight cardinal directions. It is negatively andngfigantly correlated with age. Mean ring width walof
juvenile wood is significantly and positively cdated with the mean ring width value of intermediat
as well as mature wood. The ring width of individjwaenile wood rings (1-10 from pith) is not
correlated with the mean ring width value of matwosd. Based on the results of present investigatio
it is suggested that any random raidal directiontmaused to compare ring width values among $itraig
tree of West Himalayan Fir. A random sample of fiweenile wood rings and four mature wood rings
are required to compare the ring width values arsibirges for juvenile wood and mature wood
respectively inAbies pindrowRoyle.

Sharma, A.R.; Singh, Ratan and Dhyani, S.K.2005. Conservation tillage and mulching for
optimizing productivity in maize- wheat cropping system in the outer western Himalayan region -
a review. Indian J. Soil Cons.,33(1): 35-43. Central Soil and Water Conservafesearch and
Training Institute, Dehradun 248 195, Uttaranchadja. [ALLEY CROPPING; EROSION LOSSES;
LIVE MULCHING; PRODUCTIVITY; RESIDUAL MOISTURE; TILLAGE]

Maize and wheat are the most important crops grawsequence largely under rainfed
conditions, with low inputs and traditional praeticin the outer western Himalayan region. Defigrenc
of moisture and nutrients is primarily responsiidielow productivity of these crops. The convengibn
practices for alleviating these stresses such r@snsu ploughing, use of organics, intercropping with
legumes, mulchindjaloding(interculturing), earthing-up and ploughing imnadly after harvesting of
maize are gradually being discontinued by the fasndee to various emerging problems. This article
reviews the effects of tillage and mulching on ragis conservation and nutrient use in the maizeatvhe
cropping system. Field studies at different locatiof this region have shown the beneficial effetts
resource conserving technologies for improving potigity of maize and following wheat. The results
have suggested that the conventional repetitiVegél operations including deep ploughing can be
dispensed with, and equally good or even highdd ysan be obtained with minimum or zero tillage
along with mulching or residue management practiees a period due to improved soil environment.
Live mulching with weeds, annual legumes or prubiemnass of perennial legumes in alley cropping
systems are beneficial for efficient conservatibeail, moisture and nutrients for higher produityin
maize-wheat cropping system. There is a need foptady diversified farming systems approach for
improving productivity of crops as well as othetezprises for greater livelihood security of theniang
community in this region.

Sharma, Ajay 2005.Management of Locastra muscosalisvalker (Lepidoptera : Pyralidae) using
certain synthetic insecticides and physical methodsThe Indian Forester 131(7): 939-942.
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Department of Entomology and Apiculture, Dr. Y.&rfRar University of Horticulture and Forestry,
Nauni, Solan, H.P. [EGG MASSES; INSECTICIDES; LARVROPULATION]

The efficacy of three synthetic insecticides ameéd¢ neem products was evaluated in the field
for the control ofLocastra muscosaligvalker (Lepidoptera : Pyralidae) affectiRgstacia integerrima
Stew ex. Brandis trees growing in the campus of YD6. Parmar University of Horticulture and
Forestry Nauni, Solan (H.P.). Along with these atieides, a physical practice of removing the egg
masses was also evaluated as a control method. iaemloegg masses was found to be the most
successful method in controlling this pest. Amome tvarious chemicals used Endosulfan 35EC
(2.5ml/it) was found to be the most effective falkdd by Monocrotophos 36SL (2.5ml/lt) and
Chlorpyriphos 20EC (2.5ml/lt). The neem producteduso control the pest were found to show
negligible effect in controlling the pest populatiwhen compared with the synthetic insecticides.

Sharma, Bindia and Maheshwari, Snehlat€2005.Traditional medical practices of Gaddi tribes in
Kangra district, Himachal Pradesh. Indian Journal of Traditional Knowledge4(2): 169-172.
Department of Home Science Extension Education)e@el of Home Science, Maharana Pratap
University of Agriculture and Technology Udaipur 3801, Rajasthan, India. [DIARRHOEA;
ETHNOMEDICINE; GADDI TRIBES; KANGRA TRADITIONAL MEDICAL PRACTICES;
PINWORM]

The tribal people of Himachal Pradesh living cltsdorests and facing unfavourable climatic
conditions have rich traditional knowledge, whicasadocumented and tested on scientific scale and
mostly recommended for further research. Traditipnactices followed by the Gaddi tribes in Kangra
district of Himachal Pradesh to cure pinworm andratioeal problems among infants have been
discussed.

Sharma, H. Manoranjan®; Devi, A. Radhapyari and Sharma, B. Manihar’ 2005.Vegetable dyes
used by the Meitei community of Manipur. Indian Journal of Traditional Knowledgel(1): 39-46.
'Department of Botany, Thoubal College, Thoubal 198, Manipur;’Ecology Research Laboratory,
Department of Life Sciences, Manipur University, n€Claipur 795 003, Manipur, India.
[ETHNOBOTANY; MANIPUR; MEITEI COMMUNITY; VEGETABLE DYES]

The paper describes 34 plant species, belongi8f families, used in the extraction of dyes by
the Meitei community of Manipur. The plant partedisn the extraction of dyes along with the method
of extraction and their uses have also been desthibdetail. Besides these dye-yielding plantsettaar
19 plant species belonging to 14 families, usedyasmordants have also been included. The people of
the state still use these dyes for dyeing of thairdloom products, which are famous all over thddvo

Singh, H. Birkumar and Singh, Th Brojendro 2005.Plants used for making traditional rosaries in
Manipur . Indian Journal of Traditional Knowledge4(1): 15-20. Regional Research Laboratory,
Substation (CSIR), Lamphelpat 795 004, Manipur,idndriental College, Takyelpat 795 001,
Manipur. [ETHNOBOTANY; MANIPUR; MEDICINAL PLANTS; MEITEI TRIBE; ROSARY
PLANTS; TRADITIONAL ROSARIES]

The uses of rosaries made from various plant pattse Meitei community in Manipur are the
symbol of tradition and culture and are used aaroemnts or related to health and/or religious prasti
Out of the 20 plants, reported to be used for resat8 plants belonging to 15 families, are usetlte
29 diseases or complicacies such as fever, goutaryrdisorder, rheumatism, tuberculosis, heart
diseases, liver complaint, bronchitis, etc. Somnefrosaries are also sold in the local markedSetch
good price. There is scope for promotion of tradiil rosaries as cottage industry in the state.
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Singh, Pratap; Haritashya, U.K.% Ramasastri, K.S. and Kumar, Naresh' 2005. Prevailing
weather conditions during summer seasons around Gagotri Glacier. Current Science88(5): 753-
760. 'National Institute of Hydrology, Roorkee 247 66idib; 2Department of Earth Sciences, Indian
Institute of Technology, Roorkee 247 667, IndiaR}GTALLINE ZONE; GANGOTRI GLACIER;
HIGH ALTITUTE HIMALAYAN; MELTING SEASON]

Meteorological data collected near the snout ef@angotri Glacier suggest that the study area
receives less rainfall. The average seasonal Haisfabserved to be about 260 mm. The rainfall
distribution does not show any monsoon impact. Amadf seasonal rainfall is highly variable (131.4-
368.8 mm) from year to year, but, in general, Atgusd the maximum rainfall. Average daily
maximum and minimum temperatures were 14.7 andC4rkpectively, whereas average mean
temperature was $@. July was recorded as the warmest month. Duraytjrde, wind speed was four
times higher than that at night-time. The averaagiche and night-time winds were 12.6 and 3.0 km/h
respectively. Mean seasonal evaporation was 64m8which is high with respect to the high altitude.
Average relative humidity and daily sunshine deratvere also high throughout the melting season.

Singh, S.P.; Bargali, Kiran; Joshi, Asha and Chaudty, Smita 2005.Nitrogen resorption in leaves
of tree and shrub seedlings in response to increag soil fertility . Current Science89(2): 389-396.
Department of Botany, Kumaun University, Nainita3R02, Uttaranchal, India. [NITROGEN
AVAILABILITY; NITROGEN RESORPTION; NUTRIENTS; SOILFERTILITY]

In the present study an attempt was made to exatha relationship between availability of
nitrogen in soil and the resorption of nitrogen doef leaf fall. For this, common tre@uercus
leucotrichophora, Pinus roxburghii, Cupressus tosa, Alnus nepalensiagnd Populus ciliatd and
shrub specie@Desmodium elegarsnd Crataegus crenulajaof Central Himalayan forests varying in
leaf lifespan and other characters were selectatllifdgs of these species were raised from cuyesnt
seed crop and grown at various levels of nitrogeailability. The species differed with regard to
nitrogen level up to which their biomass increas&l increasing nitrogen availability. In each sps¢
the proportional resorption of nitrogen decreasedtiouously with increasing nutrient level. The
nutrient use efficiency also decreased with inéngasutrient level in each species. These results
suggest that as the availability of a limiting mernt increases, the mechanisms used by plants to
conserve that nutrient may become less efficient.

Singh, Surendra Pratap; Sah, Pankaj; Tyagi, Vidit aad Jina, Bhupendra Singh 2005. Species
diversity contributes to productivity- Evidence from natural grassland communities of the
Himalaya. Current Science89(3): 548-552. Department of Botany, Kumaun lgrsity, Nainital
263002, Uttaranchal, India. [BIODIVERSITY; ECOSYSWEGRASSLAND]

The impact of species diversity on ecosystem fanictg has generated considerable research
and tremendous debate in view of the accelaratpbbtiten of biodiversity worldwide. A number of
recently conducted experiments based on synthetsensblages of plant species indicated that
ecosystem productivity declines with loss of spgcithe problem with acceptability of this hypotsesi
is that in spite of best efforts, conditions crdatethe experiments fall short of natural condifioThe
present study, which was carried out in alpine gaaisls of Himalaya, is from natural ecosystems to
lend support to the above hypothesis. It emphasetsvith the depletion of biodiversity, we arergp
to lose some of the life-supporting ecosystem sesvi

Singh, V.N! and Mittal, Abha? 2005. Synthetic accelerograms for two Himalayan earthquaks
using convolution Current Science88(8): 1289-1297:Department of Earth Sciences, Indian Institute
of Technology, Roorkee 247 667Central Building Research Institute, Roorkee 247,6@dia.
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[HIMALAYAN EARTHQUAKES; MAIN BOUNDARY THRUST; MAIN CENTRAL THRUST;
SEISMIC ZONE]

In the present communication, computation of sstithaccelerograms is based on convolution.
The spectrum of ground motion expected at a regosite is first computed from a knowledge of
source parameters and medium properties. Thisreped then inverse Fourier transformed to yiekl th
desired synthetic accelerogram. This method has sisecessfully used by Boore, and has been further
extended in the present communication. The suitalif the method is demonstrated successfully by
modelling the accelerograms for two Himalayan eprétkes namely, the 1991 Uttarkashi earthquake
and the 1999 Chamoli earthquake and compared kdtbliserved accelerograms.

Singh, Virendra and Chauhan, N.S2005.Traditional practices of herbal medicines in the Ldaul
valleys, Himachal Himalayas Indian Journal of Traditional Knowledge4(2): 208-220. CSK
Himachal Pradesh Agricultural University, Hill Agtilture Research and Extension Centre, Bajaura
175125, Kullu, Himachal Pradesh; Department of oifroducts, Dr Y.S. Parmar University of
Horticulture and Forestry, Nauni 173230, Solan, &tihal Pradesh. [HERBAL MEDICINE; LAHAUL
VALLEY; TRADITIONAL PRACTICES]

Observations on the traditional practices of henadicines were recorded in the villages of
Lahaul, a semi-arid region of district Lahaul-Spitidry temperate region of Himachal Himalayas. The
information was recorded for the habitat, plantrabteristics, plant part used of 43 plant species,
belonging to 25 families and diseases treatedariéhaul Valley.

Sinha, B.L.%: Rastogi, R.A.; Saxena, V.K. and Kumar, D2005.A discrete linear rainfall-runoff
model for Chaukhutia watershed Indian J. Soil Cons.,33(1): 13-17.'ACICRP for Dry Land
Agriculture, R.B.S. College, Bichpuri, Agra, U.PDepartment of Soil & Water Conservation
Engineering, College of Technology, G.B. Pant Ursitg of Agriculture and Technology, Pantnagar
263195, Udham Singh Nagar, Uttaranchal. [CHAUKHUTWATERSHED; HYDROGRAPHS;
RAINFALL; RUNOFF]

A discrete linear rainfall-runoff model for Chaukla watershed to Ramganga river was
developed for estimating direct runoff hydrographsstorm basis. The parameters of the model were
determined by using least square method. The mwagelcalibrated for twenty four storm events and
verified for four storm events. The computed direahoff hydrographs by model were in close
agreement with the observed direct runoff hydrolggafhe average value of the integral square error
and coefficient of efficiency were found to be G8%nd 0.9778, respectively. The regression equetio
were also established relating computed and obd@mak runoff rates with effective rainfall.

Tag, Hui'; Das, A.K2 and Kalita, Pallabi® 2005.Plants used by the Hill Miri tribe of Arunachal
Pradesh in ethnofisheries Indian Journal of Traditional Knowledget(1): 57-64.'Department of
Botany, Arunachal Pradesh University, Itanagar 92, Arunachal Pradesf‘Department of Botany,
Arunachal Pradesh University, Rono Hills, ltana@&il 112;°Department of Zoology, Arunachal
Pradesh University, Rono Hills, ltanagar 791 112un@achal Pradesh, India. [ETHNOBIOLOGY;
ETHNOFISHERIES; ETHNOMEDICINE; FISH POISON; HILL NI TRIBE]

The state of Arunachal Pradesh is known for i&th bioresources and ethnocultural diversity.
Ethnobiological survey was conducted during 200022 Hill Miri dominated districts of Arunachal
Pradesh, which reveals their hidden Indigenous Kedge System. Fishing and hunting is one of the
major economic activities of this hilly tribe apfrom Jhumcultivation. They derive their fish protein
diet requirement directly from the wild sources.ol'major rivers and number of its tributaries form
ideal site for fisheries activity. A total of 21gpits significant for ethnofisheries have beendistavelve
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plants are used as ethnotoxic (Fish Poison) and9respecies are used in different ethnofisheries
techniques and gears.

Thakur, AK.; Sharma, Sarita and Srivastava, D.K. 2005. Plant regeneration and genetic
transformation studies in petiole tissue of Himalagn poplar (Populus ciliata Wall.). Current
Science 89(4): 664-667. Department of Biochemistry, DrSYParmar University of Horticulture and
Forestry, Solan 173 230, India.-GLUCURONIDASE; DIRECT ORGANOGENESIS; GENETIC
TRANSFORMATION; PLANT REGENERATIONPOPULUS CILIATA

Plant generation and genetic transformation tegles have been developed in petiole tissue of
Himalayan popla(Populus ciliatd. High frequency shoot regeneration via directaompenesis was
obtained on MS medium supplemented with 1.50 mgilaKd 0.10 mg/1 IAA using petiole explant.
High percentage root regeneration im vitro developed shoots was obtained on MS medium
supplemented with 0.10 mg/1 IAA. Himalayan popléangets were able to regenerate within two
months. Genetic transformation studies were cangdusing disarmed\grobacterium tumefaciens
strain LBA 4404 containingyus gene( -glucuronidase) in binary vector pBl 121 along wiipt-I|
(neomycin phosphotransferase-Il) gene. After co@tlbn, the transformed cells were selected on the
selective medium containing 50 mg/1 kanamycin. 8ssftl genetic transformation in the transformed
calluses from petiole explant was confirmed bylucuronidase enzyme assay.

Tripathy, Nihar R. and Srivastava, H.B. 2005. Mesoscopie ductile shear zones from the Main
Central Thrust zone of Bhagirathi Valley, Garhwal Higher Himalaya. Current Science88(5): 815-

821. Department of Geology, Banaras Hindu Univgrsifaranasi 221 005, India. [BHAGIRATHI
VALLEY; GARHWAL HIMALAYA; MAIN CENTRAL THRUST]

Mesoscopic ductile shear zones are well develapéuk crystalline rocks of the Main Central
Thurst (MCT) zone of Bhagirathi valley. Ductile aittle-ductile shear zones are dominantly obskrve
and exhibit both sinistral and dextral sense of.deatailed analysis reveals that NE-striking gnais
and NW-striking dextral shear zones form a congigatir. The bisectors of preferred orientations of
these two sets of shear zones indicate that theglafed in response to NNE-SSW horizontal
compression synchronous to the translation of tH@TMwhich took place during the northward
movement of the Indian plate. Strain analysis ravitet the mesoscopic ductile shear zones dewlope
in response to very high strain, in a narrow zavtéch even deformed the internal fabrics of theksoc
The study of quarte-axis fabrics in mesoscopic shears zones demaosstiat a single girdle pattern of
quartz developed at the shear zone boundary aruangegrominent in the centre of the shear zone with
increase in shear strain.

Uniyal, Bhagwati and Shiva, Vandana2005. Traditional knowledge on medicinal plants among
rural women of the Garhwal Himalaya, Uttaranchal. Indian Journal of Traditional Knowledgéd(3):
259-266. Type IV/11 (Residential Complex) Wildlifestitute of India, Post Box No. 18, Chandrabani,
Dehradun 248001; Navdanya,105 Rajpur Road, Dehrad8a01, Uttaranchal. [ETHNOMEDICINE;
GARHWAL HIMALAYA; MEDICINAL PLANTS; TRADITIONAL KNO WLEDGE]

The present paper deals with traditional knowleolgmedicinal plants among rural women of
Garhwal. Seventy women of 11 villages were intevei@ on the basis of their traditional knowledge on
the various uses of medicinal plants found in ttljeiaing forest and agricultural areas. A totalldf3
medicinal plant species were recorded during ttengive surveys and discussions held with the rural
women.
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Uniyal, Sanjay Kumar*?% Awasthi, Anjali* and Rawat, G.S. 2005.Biomass availability and forage
quality of Eurotia ceratoidesMey in the rangelands of Changthang, eastern Laddk Current
Science 89(1): 201-205Wwildlife Institute of India, P.O. Box 18, ChandraiyaDehradun 248 001,
India; Znstitute of Himalayan Bioresource Technology, PMo. 6, Palampur 176 061, India.
[BIOMASS; ECOSYSTEM; FORAGE QUALITY; NUTRIENT QUALTY]

Rangeland condition can be assessed based ofipthass availability and nutrient quality of
major forage plants. While conducting ecologicaldsts on the rangelands of Changthang, eastern
Ladakh, we assessed the above-ground biomass &ndnhwquality of Eurotia ceratoidesMay
(Chenopodiaceae), a common shrub in the areawiolipstandard methods. Its density, cover and
biomass were highest in the lower slope and satadysp while it was completely absent in the marsh
meadows. Nutritive quality dturotiawas found to be significant{{r<0.005 higher compared to other
dominant species. As expected, a seasonal variationtrients was found. Crude protein content
decreased from 21% in summer to 12% in winter, edm@anti-quality factors increased during winter.
Patterns and processedirotia degradation and its implications for the manageroerangelands are
discussed.

Upadhaya, K.; Pandey, H.N.; Law, P.S. and Tripathi,R.S. 2004. Diversity and population
characteristics of woody species in subtropical hui forests exposed to cultural disturbances in
Meghalaya, Northeast, India Tropical Ecology 45(2): 303-314. Department of Botany, North-Eamste
Hill University, Shillong 793022. [NORTH EAST INDIASACRED GROVE; SPECIES RICHNESS;
SUBTROPICAL HUMID FOREST; TREE DIVERSITY; TREE PORATION STRUCTURE]

The study was carried out to assess the impaatthfopogenic disturbances of mild intensity
on diversity and phytosociological attributes @fetispecies in two subtropical forest stands, repted
by lalong and Raliang sacred groves in Jaintia billMeghalaya, northeast India. A total of 159 dypo
speciesy5 cm dbh) of 107 genera was identified in the tnavgs spreading over an area of 2 ha. The
richness of woody species in 0.5 ha study plotseased from 80-82 in the protected stands to 9293
the disturbed stands of the two groves. In casklohg sacred groves, their density decreased from
1476 stems hain the protected stand to 1340 stems inathe disturbed stand whereas, in the Raliang
sacred grove, it increased from 938 stemSihahe protected stand to 1308 stems inathe disturbed
stand. The basal area was higher in the undistgtaeds (57 to 71 #na?) than the disturbed stands (36
to 49 nth™) in both the groves. Its distribution in differatiih classes resulted in a J-shaped curve in all
but one stand. On the contrary, distribution ohbspecies richness as well as their density iremifft
dbh classes yielded a reverse J-shaped curve.tResubaled that the disturbance of mild intensiy,
which these forests were exposed, enhanced spetiesss without altering tree population structure
of the community.

Upadhaya, K.; Pandey, H.N.; Law, P.S. and Tripathi,R.S. 2005. Plants of ethnobotanical
importance in the sacred groves of Jaintia hills oMeghalaya The Indian Foresterl31(6): 819-828.
Department of Botany, North Eastern Hill Universitghillong, Meghalaya. [BIODIVERSITY;
FLORISTIC DIVERSITY; JAINTIA HILLS; RESERVE FORESTSACRED GROVE]

Sacred groves are patches of virgin forests, gedeby the indigenous people as a part of their
culture and religious beliefs. The paper recordss€cies of ethnobotanical importance used by the
Jaintia tribe living around lalong and Raliang sdogroves in the Jaintia Hills of Meghalaya.

Upadhyay, RajeeV; Awatar, Ram? Kar, R.K. % and Sinha, A.K3. 2005.First record of Middle-Late
Jurassic palynomorphs from the Lamayuru Complex, Irdus Suture Zone, Ladakh, India Current
Science88(6): 980-986'Department of Geology, Kumaun University, Nain2&B 002;°Birbal Sahni
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Institute of Palaeobotany, 53 University Road, lnmk 226 007°Apartment B-602, GH-19, Sector-56,
Gurgaon, India. [INDUS SUTURE ZONE; LADAKH; ROCK FRMATION]

We report here Middle-Late Jurassic palynomorpbarihg sediments from the Lamayuru
Complex, exposed along the Indus-Tsangpo Suture Aohadakh. Apart from addition of new data
towards understanding the geodynamics of the IAdia- collision zone, this will be helpful in
understanding the formation of the slope-deep ragpassive margin turbidites basin along the Indus
Suture Zone, its palaeogeography and the procegsesimentation and tectonics during subduction of
the Indian plate beneath the Asian plate. The ptlyseecorded Middle-Late Jurassic palynomorphs
from the Lamayuru Complex also help to further regtben our viewpoint that the Permian and
Mesozoic palynomorphs bearing sediments were resdoifkom the Zanskar-Lamayuru Complex
Tethyan realm and transported through the Lama@amnplex to the Nindam basin during ongoing
geodynamic processes operative within the IndiaAstnch-forearc subduction complex between
Cretaceous-Palaeocene time span.

Verma, M.P. and Rastogi, R.A. 2005.Liner reservoir model of Chaukhutia watershed Indian J.
Soil Cons,,33(1): 18-21. KVK Gorakhpur, Uttar Prade&B/o Sri H.P. Verma, 1099/2, D-Block, Indira
Nagar, Lucknow 226016, U.P. India. [CLARK IUH; LIMR RESERVOIR ROUTING]

The rainfall runoff process is non-linear and loghnamic with spatially distributed input and
outputs. The complexity of rainfall runoff procemsd the absence of data with which to describe in
detail the character of heterogeneous watershetl®fagpatially distributed inputs, simulation oeth
rainfall process is generally based on conceptooteptual models. Such model contains parameters
that must be estimated and models vary in rangeundff situations. Due to complexity of the
hydrologic process the conceptual or time areadnam model was applied on Chaukhutia watershed
for the development of hydrographs through routiregyseries of linear reservoir model. The coeffitie
of efficiency of the model was found to be veryth{§.8370) which shows that the model adaptable for
the watershed DRH development.

Yadav, R.P.; Aggarwal, R.K.; Bhattacharyya, P. and Bansal, R.C. 2005. Infiltration
characteristics of different aspects and topograpleal locations of hilly watershed in Shivalik -
lower Himalayan region in India. Indian J. Soil Cons.,33(1): 44-48. Central Soil and Water
Conservation Research and Training Institute, Rekdé2enter, Sector-27A, Madhya Marg, Chandigarh
160 019, India. [ASPECTS; INFILTRATION RATE; TOPOBRHY; WATERSHED]

Infiltration characteristics in different aspe@ad topographic landscape in a 20 ha hilly
watershed in Shivalik-lower Himalayan region inimevere studied to investigate the long-term effect
of soil and water conservation measures. Littelodigpn, soil texture, organic carbon and clay eaht
of soils were also measured to know the correlatietween these soil properties with infiltration.
Steady state infiltration rates gradually decredsmd upper to lower reaches. Very slow to slovadie
state infiltration rates (0.11 and 0.14 crit,hiespectively) were observed in lower reachesasf and
north facing slopes. Cumulative infiltration wetscalow (0.61 to 5.2cm) in east and north facirupeb
than that of west and south facing slopes (2.421t68 cm). Significant negative exponential cotreta
was found between litter deposition and infiltratrate.

60 eV 5BPeH E D



Forthcoming Events

International workshop on geology and natural hazads of the eastern Himalaya

syntaxis, Indo-Burmese arc, and adjoining region 9-11 February 2006, Itanagar

(Arunachal Pradesh), India. Contact : Dr. C.S. Oiibe B.K. Sharma, Room No. 207
208, Department of Geology, University of Delhi, IRle 110 007, India (Emai
csdubey@gmail.com

International training course on small hydropower development 14-25 February 200
Roorkee (Uttaranchal) India. Contact : Head, Altge Hydroenergy Centre, Ind

Institute of Technology Roorkee, Roorkee 247 667mdlE : ahec@iitr.ernet.in,

ahec@vsnl.coin

&
I:

o

an

All India seminar on air pollution and health impacts. 23-24 February 2006, Institutipn

of Engineers (India), Roorkee (Uttaranchal). ContacDr. B.R. Gurjar, Organisir]

Secretary (AISAPHI), Dept. of Civil Engineering, Tll Roorkee 247 667 (Email:

bholafce@iitr.ernet.in, brgurjar@yahoo.com).

Brain storming session on ecosystem services andokegical economics : Himalaya
mountain context 24-25 February 2006. Almora (Uttaranchal), Indiantact : Dr. G.C.9
Negi, G.B. Pant Institute of Himalayan Environmemtd Development, Kosi-Katarm
Almora 263 643 (Email : gcsnegi@gbpihed.nic.in)

Workshop on intellectual property rights : Himalayan context 26-27 February 200
Almora (Uttaranchal), India. Contact : Dr. S.K. M@br. S.C.R. Vishvakarma, G.B. P
Institute of Himalayan Environment and Developmdfbsi-Katarmal, Almora 263 64
(Email : shyamal_nandi@rediffmail.com / ihedhima@gya.co.in)

4™ World Congress on mountain ungulates 12-15 September 2006. Dehra
(Uttaranchal), India. Contact : Dr A.J.T John SingWildlife Institute of India, Dehradd
(Email: hrwepa.munnar@tatatea.cq.in

dun
In
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NEWS & VIEWS

Sikkim govt plans 3,639 mw of hydro-electricity by09-10

In terms of sheer hydro potential, Sikkim mightthe proverbial diamond in the rough but
the Sikkim government has a plan to iniciate of qpegjects this year to create 3,639 mw capacity by
2009-10. The power genereted, besides feeding ttte, swill be supplied into the national grid.
Sikkim will harness nearly 15% of this hydropower ffree. In the proposed joint sector hydro
projects, the Sikkim government will hold 26%, wehjrivate partners will hold 74% stake. Some
projects will also be executed by National HydromBo Corporation on the ‘build own operate’
model. Recently a MoU was Inked between the Sik@wernment and a five-member consortium of
private hydro undit developers to set up the 1/200Teesta Hydro-Stage Il

ECONOMIC TIMES : Augest 01, 2005

Forest eviction drive continues in Karbi Anglong

The Forest Department of West Division, Karbi Aoyl district carried out a successful
eviction drive in areas like Alaideo and Tolaranstbdetween Manglimukh and Missibailum under
Dhansiri Reserve Forest located along the Assanaldag border. According to Forest Department
sources, at least 21 families belonging to Dimasarounity were evicted from the forest area, while
more than 200 hactares of forest land was evacuabed the clutches of the encroachers. The
eviction drives are going on to clear the forestaarin Karbi Anglong district at the directivestioé
Supreme Court and all the divisions of the forespadtment had already evicted encroachers from
many reserve forests of the district.

THE SENTINEL : August 03, 2005

NEPED embarks on sustainable devp in Nagaland

NEPED, the Nagaland Empowerment of People thrétginomic Development, is a project
funded by Indo-Canada Environment Facility (IEC&)introduce micro hydel plants for harnessing
extensive potential of streams and rivulets to booainly agri and allied activities in Nagaland.
Continuing its efforts to ensure a sustainable gveent since 1995-96, NEPED has now introduced
hydrogers, a device to generate electricity in st effective way from small streams and rivulets in
remote villages to complement economic activiti@sainly for increase of production and
productivity in agri and allied sector. NEPED'ssfitwo phases focused on two different areas of
intervention — tree plantation in jhum fields anctm credit to take up income generating activities
by the villagers. With lessons leant from implenatioih of two phases of NEPED, which basically
reveolved around the concept on agro-forestry tjnopeople’s perticipation, the project now
embarks upon bigger issues of sustainable develupimethe hill state beyond intallation of
hydrogers.

THE SENTINEL : August 08, 2005

Upside down : Drought in Cherrapunjee

The world’'s wettest place is going through a srisf having received just a few spells of
short showers this year. Locally know as Sohracttyenormally receive over 20,000 mm of rainfall
annually and sometimes up to 1,500 mm in a singg @his unusual pattern of rainfall can be
attributed to the monsoon trough moving southwéms its normal postion over the Cherrapunjee-
Assam-Bihar belt and this shift has caused mone iraithe Orissa-Maharashtra belt, admits Met
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official. Throughout the North-East, there has béess rainfall. According to Met officials Assam
and Meghalaya received 29% less than average, whileachal Pradesh received 22% less.

THE TIMES OF INDIA : August 13, 2005

Health herbs on Uttaranchal hills

Government wants to see the growth of Kaliharijnaportant medicinal plant found in parts
of Uttaranchal in commercial basis which contaioklticin, considered to be an important harb. For
this purpose, the government has clubbed kalimathé 26 eclusive clubs of medicinal plants for
which it has given permission for commercial exgatbon o a larger scale. In a new government
order, Gopeshwar based Herbal Research Mediciséitute has been made the nodal agency to
register all those farmers, who had been growindicmgal plants in their fields. Further a total28
species of medicinal and aromatic plants (MAPs)ehbeen identified to be entitled for a 50%
subsidy. In this regard, the economics of cultmatodf these 26 species has been prepared, which
would be distributed to farmers.

BUSINESS STANDARD : August 17, 2005

First-ever pheasant census reveals 71,290 in Himaah

In the first-ever census of pheasants in the eguhtimachal Pradesh has counted 71,290
pheasants including the endangered ones, as bainitathof the State. The wildlife wing of the
Himachal Forest Department conducted the surveéyawg this year of 7 types of pheasants namely,
the Red Jungle Fowl, Khaleej Pheasants, Koklassstakfe Tragopan, Himalayan Monal, Indian
Peafowl and Cheet Pheasants. Of these, the last@ndangered and are protected under Schedule-I
of the Wildlife Act. Western Tragopan is also oe tRed Data Book of the International Union of
Conservation of Nature (IUCN). The Census wouldphtdie Department in making plans for
conservation of some of the endangered specieisdst b

INDIAN EXPRESS : August 17, 2005

1248 water bodies in J&K, Ladakh has the most

There are 1,248 water bodies/lakes exist in thte sis rported by a study conducted by the
Department of Environment and Remote Sesing, Jagriashmir. A major share of these water
bodies (about 637) are in Ladakh division, followsdKashmir (about 500) and Jammu (about 111)
division. These lakes are categorised as vallyslakeest/alpine lakes, glacier lakes dependinthen
altitudinal variation. However, most of these waiedies having area of less than 20 ha, but 9 water
bodies are spread over an area of above 1,000rbeCtiystal movements due to faulting and folding
are said to be the prime factors along with théhgamkes, which are responsible for the formation o
the lakes according to the study.

KASHMIR TIMES : August 26, 2005

Mizoram to harvest all bamboos

The Mizoram Government has chalked out an arragjedisures to harvest all the bamboo
trees in the forest before the full fledged flowgrioccurs. The flowering of the big grass, which is
expected by next year, is a uniqgue phenomenonott@mtrs every 50 years across the north-eastern
region and Mizoram in particular. According to t8hief Minister of the state, the Muli bamboo
(Melocanna baccifershas grown over an area of more than 6,408 krhich is one third of the total
area. However, a group of environmentalists in vdpo have already raised concern over the
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government’s bamboo policy, and its plans to hdaredisbamboo trees before the flowering. They
fared of ecological disaster in the region as éngd scale harvesting of bamboo could leave the lan
fellow for many years to come, leaving farmers withfertile soil.

THE SENTINEL : August 26, 2005

Pachyderm movement in Garo Hills being monitored

With a view to preserving the traditional routdsetephants in the densely forested South
Garo Hills district and prevent encroachment by aosion their habitat, Samrakshan Trust — an
environmental NGO has taken up the strenous worknofitoring their aeas of movement. It is
expected that such monitoring, in the long run| bl resulting in man and animal living side byesid
without any form of conflict. As a pilot activitythis exercise is presently being undertaken in five
A’kings, namely, Amapangre, Alokpang, Halwa Atorfgongrot and Panda. The Trust intends to
eventually expand its scope to all 33 A’kings tbanstitute hthe Balpakram Baghmara Community
Conservation Landscape (BBCCL).

THE ASSAM TRIBUNE : August 29, 2005

Uttaranchal and J&K govts to promote trout fishing

Sensing a big export market for the trout, theatdthichal government has signed an
agreement with NABARD to exploit the fishery potahtin new areas in the state. Napcons, a
consultancy service of NABARD will prepare a degdiproject report on the trout and other fish after
conducting a survey in the state. The governmeatiiently produding fingerlings of the trout & it
three fish farms in the Uttarkashi and Chamoliriitt. With the market rate of trouts hovering
around Rs 500 per kg., the government has alsaldbkerevenue and forest departments to stop the
illegal fishing of the trout, which is generallyuiod at an altitude above 4,000 feet and between
temperature 5 and 1Celcius. The Jammu & Kashmir government is alsmping to boost trout fish
farming in the state, particularly in Jammu, a maveopes would generate additional employment.
The State Fishery Department has distributed nég@§,000 fingerlings of various varieties of trout
in districts of Kashmir division.

BUSINESS STANDARD : September 01, 2005

Uttaranchal to focus on tourism infrastructure

The Government of Uttaranchal will spend aroundL&3 core every year for the next 3 years
on the creation of tourism infrastructure in that8t In addition, private sector investment tottiree
of Rs 3,000 crore in the State’s tourism sector ¢ive next 3 to 5 years has been envisaged. Of this
proposed corpus, an investment amount of Rs 1,&f@ ¢s already in the pipeline, according to the
Principal Secretary of tourism, sports and youtlfave of the State. A master plan prepared by the
State Government focuses on circuit tourism andirggsn tourism. Different circuits and stand-
alone destinations would be promoted as touristshots in this regard. Towards this end, the
Uttaranchal Tourism Development Board was workingcoordination and synergy of the operations
of the Kumaun Mandal Vikas Nigam (KMVN) and Garhwéhndal Vikas Nigam (GMVN) , the two
tourism corporations of the State. Meanwhile, 94205, the State attracted 1.4 crore tourists and
revenue generated from trourism has been peggatoatt Rs 3,000 crore in the last year with an
expectation of annual growth of around 20% in ttege3s tourism sector.

BUSINESS LINE : September 06, 2005
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Macrophytes pose challenge to Dal, Wullar : ecolosf

Presence of Azolla sp. is for the first time répdrto be found in the waters of Dal and
Wullar lake of Jammu & Kashmir. With its profusexbgth and due to its great potential of nitrogen
fixation in these lakes, Azolla sp. has eaten @pvitals of other free floating species. Thus, pgs
great chanllange to the lake environment in geramelecologist in particular. A study analyzing the
diversity of macrophytic vegetation in various fiegater bodies; Dal, Wullar, Manasbal, Ahansar
and Nilnag lake; conducted by the Centre of Reseéoc Development, University of Kashmir,
Srinagar revealed this. The survey deals with tlaerophytic composition of various fresh water
bodies of Kashmir Himalaya. These fresh water ®diee not only situated within different
geographical coordinates but also under varyingedegof anthropogenic impacts, the study-report
pointed out. Aquatic habitats of Kashmir supporich and varied nature of macrophytic flora. The
study informed that the macrophytes comprise a dantigroup of plants especially in shallow lentic
systems, lakes and wetlands, that determine traifuning of these ecosystems. Moreover, changing
human activities in and around the freshwater ldiave not only changed their physical and
chemical milieu but their overall biological setlugs also been largely altered puts forth the study.

KASHMIR TIMES : September 06, 2005

World Bank all set to rescue forests in Himachal Padesh

The World Bank could soon bail out Himachal Prédeshrinking forests by funding an
ambitious Rs 370 crore preservation project. SkmipKorests is causing concern among several
quarters in the hill state and has begun to affextecologically fragile green cover in the mitishi
resulting notably in water scarcity and soil erosi®he project will be implemented in 7 years and
the money will be spent in the ecologically fragitéd-hills varying from 1800 to 5000 feet in 10
districts, involving 400 panchayats, acccordinghi® World Bank officials. The primary focus of the
project will be on the conservation of water resesrwhich is fast shrinking in the mid-hills of the
state. Afforestation, water harvesting, buildingeck dams will also be carried out with the help of
locals and other agencies.

BUSINESS STANDARD : September 16, 2005

Chescor firming up proposals for Uttaranchal eco-tarism project

A major $200 million eco-tourism project in Uttachal is in the process of being finalised
by the Chescor Capital, an international investnfiemt. The firm has been involved in developing
and financing many projects in West Asia and Irali@ now aims for setting a new trend in eco-
tourism in India. The project will be developedaapure eco-tourism venture with a very low density
and green relaxing space, golf course and orchamsind 800 acres of land have been alloted for
the project on the outskirs of the Corbett Natidhatk in the State. The project will be a destorati
resort with a host of facilities with the entertaent focus on nature. It would also serve as a hub
destination for other tourist spots in the State.

BUSINESS LINE : September 21, 2005
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