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SUSTAINABLE DEVELOPMENT OF AGRICULTURE IN NORTH
EASTERN INDIA: A QUEST FOR MORE ECONOMICAL AND
RESOURCES SUSTAINABLE ALTERNATIVES

A. K. Mishra** and J. P. Misrd
'Sr. Scientist (Soil and Water Conservation Engimegr Water Technology Centre,
Indian Agricultural Research Institute, New Delli0D12.”Corresponding Author
Professor and Head, Department of Agricultural Emavics,
N.D. University of Agriculture and Technology, Nadeanagar, Kumarganj, Faizabad 224229 (U.P.)

INTRODUCTION

North Eastern Region (NER) of India is located lestw 21.5° to 29.5° North latitude and
85.5° to 97.5° East longitudes. The North East (NE) of India tibumes the states of Arunachal
Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagkl&ikkim and Tripura. Flanked by hills and
with the mighty Brahmaputra river slashing a cdmegh between its north and south, the North East
is bounded by the states of Manipur, Meghalayaphdim, Nagaland, Tripura with Assam comprising
the heart. Arunachal Pradesh lies to its north Siketim a little away in the North West bordering
China and Bhutan. Bangladesh and Myanmar lie teoitshwest and east.

The western side of the NE is connected to theegagtart of the Indian subcontinent by a
narrow land corridor; sometimes referred to asSitiguri Neck or "Chicken's Neck". The hills of NE
region contribute its major area with Assam andi@ikstates and Darjeeling on its periphery forming
the North Eastern Himalayan zone in the Indianitteyr while Bhutan and Chittagong hills of
Bangladesh lie outside the boundary of Indian réépuHill states of India have a total geographical
area of 5.63% of the country (approximately 183,&b¥) with a population of 1.13% to be
supported on its natural resources.

The NE states are quite different and peculiar ature due to their distinct topography,
(highly rugged steep mountains and hills to rolltngography of plateau region) terrain comprising
mountainous region, hills and plateaus interspergitd valley lands in the foot hills of the hills,
extreme climatic characteristics that results irovab 11000 mm of average annual rainfall in
Cherrapunjee and Mowsynram Ranges. Inaccessilaihty remoteness of the places, dense forest
cover and poor and underdeveloped infrastructustesyare characteristics of the NE region of India.

DEMOGRAPHY

The NE region of India is sparsely populated aspzamed to other parts of the country. The
total population in 2001 was 10286.10 millions. apulation density in the region varies from 55-
60 persons per kKnas compared to 275-290 persons pef knplains. The population growth rate in
the region during the last decade has been 21.5dPisa@xpected to increase up to 25%. Nagaland is
the state with highest population growth rate dytast decade.

PHYSIOGRAPHY

The NER is characterized predominantly by hilljden, deep gorges and flat valleys. The
average annual rainfall of the region varies frob®@@ to 4000 mm. The climate varies from sub-
tropical to extreme temperature and is bestowet vitth natural resources viz, water, petroleum,
minerals, rare flora and fauna. The region is biyoaivided into four major divisions. (i) Assam
valleys (i) Assam Himalayas (iii) Meghalaya hidsd (iv) Eastern high lands. Assam valley is 80-
129 km wide and 725 km long. The river Bhahmappasses through the middle of the valley. The




Mishmi hills, Abor hills, Mikir hills, and Dafla llis are in Assam Himalayas in Arunachal Pradesh.
The Meghalaya hills (Shillong Plateau) is in soottAssam valley. The Garo, Khasi and Jaintia hills,
Mikir hills and North Cacher hills are in Shilloqgateau. The Eastern high lands include the Patkai,
Naga hills, Barail hills, high lands of Manipur aMizo hills. Manipur lies on the east of the Barail
range, whereas Tripura lies in the western flankio hills. Nagaland is situated between Manipur
and Arunachal Pradesh.
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Figure 1. Representative agro-climatology of Barapani, Megyalin North Eastern Region of India




CLIMATIC RESOURCE AND AGRO-CLIMATIC SUB-DIVISION

The altitudinal differences coupled with variedygiography contributes to climatic
variations in the NE region of India. The climatethe region varies from sub-tropical to alpine.
Despite diverse physiographic characteristics ef rdgion, sub-regional variations in the average
seasonal temperature are not striking. Bulk of dhaual rainfall in the region (64%) is received
during June — September period. The North Eastatessof the region, through have 7.75% of the
geographical area of the country receives about%d2f the total precipitation in the country. The
area can be divided in to three climatic region.\iZ the cold humid monsoon climate of the frenti
hilly region (above 200 m); (ii) wet sub-tropicalomsoon climate and (iii) humid mesothermal
monsoon climate with heavy monsoon showers. Aveeagreial rainfall in the region is about 2490
mm with highest rainfall of 12,500 mm in the wonldthe Cherrapunji Mawsynram state. The region,
due to heavy rainfall, has very high humidity vagyifrom 62% to 91% in rainy season and 42% to
65% in other seasons. The climatologic parameterdepicted in Figure 1. Accordingly the NE India
has been divided in the agro-climatic zones asin&lgone, Temperate sub-Alpine zone, Sub-tropical
hill zones, Sub- tropical plain zone (valley arems)l Mild tropical hill zone.

LAND RESOURCES

Out of the total geographical area (255,096)kmNE, 54.4% is under forest cover and about
14.5% is under cultivation in the region. ArunacRahdesh, having 83,749 krarea is the largest
state while Tripura with 10,490 Krarea is smallest state of the region. Assam asidximum net
sown area 27,060 Kmand Mizoram has the minimum 650 kmet sown area. About 31.15% of the
total geographical area has been classified asewlastd. The overall terrain of the region is
predominantly hilly characterized by diverse agiicratic and geophysical situations. The region can
broadly be divided into three physiographic zonies () Hills and mountains of folded topography
(i) Peninsular plateau and (iii) The plains.

Shifting cultivation, the predominantly form ofrazulture prevalent in the region is practiced
in about 3,869 kfof area annually, affecting 14,660 karea at one time or the other. The system is
uneconomical and has caused resource depletiotaaddand environmental degradation (NRSA,
1995).

AGRICULTURE DEVELOPMENT IN THE NORTH EASTERN REGION OF INDIA

The tribal population of the NE India is dependent agriculture and related activities
connected to land. Agriculture is practiced fortenance and not for commercial activities except fo
some location specific commercial activities sushtea growing and arecanut planting. Sifting
cultivation is the major form of agricultural praetd in the region. The pattern of agriculturalvgtto
has however remained uneven across regions ang. &rbp north-eastern region (NER) continues to
be a net importer of food grains even for its owwnsumption. The NE region produces only 1.5% of
the country’s total food grain production, provide®lihood support to 70% of the population. The
food grain production and productivity of some @@ve given in the Table 1. A comparison of the
crop productivity of the North Eastern Region witle country showed that almost all the crops show
a very poor performance as compared to the codatryl productivity. This is indicator of the
production gap that may be abridged by adoptingenodind scientific practices of commercial
farming is the common understanding of the planneoticy makers, educationists and agricultural
scientists. However, associated factors relateslistainability of the resources as well as econgmic
need to be examined critically (Table 2).




Table 1. Area, production and productivity of various crapNER (1993-94)

Crops NER All India

A P Pr. A P Pr.
Rice 3351.9  4680.0 1396/0 42033.6 78972.4 1879.0
Maize 109.4 192.2 1793.0 5989.4 9479.5 1583.0
Wheat 92.8 125.6 1353/0 249145 59139.3 2373.0
Small millets 46.1 38.4 833.0 192.9 933.3 475.0
Total pulse grains 146.8 92.1 627.0 22440.2 13099.6 584.0
Total food grains  3747.0  5068.9 1351.0 2557.7 20277.4 793.0
Total Oil seeds 391.8 215.6 550.0 11075.2 16387.9 15242.0
Potato 96.5 688.9 7139/0 58.0 189.4 3262.0
Ginger 11.6 63.4 5473.0 128.6 397.4 3090.0
Turmeric 11.5 12.0 1043.0 226.9 5021.9 22152.0
Tapioca 7.0 40.9 5843.0 139.7 1185.2 8484.0
Sweet Potato 16.5 65.9 3994.0 - - -

Source: Basic Statistics of North Eastern Stat&s; N200O.
[A: Area in (‘000 ha), P : Production (‘000 t);:PProductivity ( kg/ha)]

Table 2. Trends in rice production and productivity in NER

Year Area (‘000ha) Production (* 000 t) ProducguiKg/ha)
1990-91 103.36 119.8 115
1991-92 104.5 121.1 1146
1992-93 104.2 114.0 1094
1993-94 104.2 111.5 1094
1994-95 103.2 118.8 1080
1995-96 104.0 141.1 1075
1996-97 104.8 151.1 1346
1997-98 157.9 225.3 1427

Source: Basic Statistics of North Eastern Stat&s; N200O.

PRODUCTION AND PRODUCTIVITY OF IMPORTANT FOOD GRAIN S IN NE REGION
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productivity of various food crops is declining Meghalaya, while it is very poor in Assam and
Nagaland states. This could be attributed to low offertilizer nutrients, traditional agricultural
practices, mostly rainfed agriculture, lack of daility of good seed, suitable cropping pattertts e
(Sharma, 1995).

The annual removal of major nutrients by variousps in the region is 294.08, 83.98 and
187.14 thousand tonnes of N;(i® and KO whereas, replenishment is only 36.42 (12.3%)920.
(13.0%) and 7.91 (4.2%) thousand tonnes. Thisdause of concern as we are mining the soil at a
faster rate that would affect the sustainabilityaafd production system. The overall fertilizer nierit
response potential (FNRP) achieved in the regiamig 16%, with highest (34.4%) in Manipur and
lowest (6.3%) in Arunachal Pradesh (Table 4). Thaik exists a lot of scope for enhancing the
productivity of food crops in the region with optim use of nutrients (Sharma’1992).

Table 3.Sustainable Yield Index (SYI) of various crops i& kegion (1980-1990 -91)

State Rice Maize Wheat Pulses Total
Arunachal Pradesh 0.895 0.898 0.308 - 0.573
Assam 0.779 0.947 0.943 0.887 0.782
Manipur 0.7171 0.584 - - 0.713
Meghalaya 0.727 0.735 0.88 0.716 0.850
Mizoram 0.658 0.584 - 0.408 0.648
Nagaland 0.647 0.564 - 0.426 0.647
Tripura 0.709 - - 0.709 0.731
NE State 0.793 0.774 0.679 0.439 0.797

Source: Sharma’ 1996

Table 4.Contribution of various inputs (%) in increasingdbgrain production in NE states (1974-
93)

State Irrigation Fertilizer Nutrient Area  HYV & improved practicetce
Arunachal Pradesh 6.4 17.4 65.9 10.3
Assam 2.0 44.4 33.0 20.6
Manipur 3.7 63.0 0.0 32.3
Meghalaya 3.1 38.0 26.6 32.3
Mizoram 1.2 48.0 14.0 36.4
Nagaland 6.2 39.9 30.7 23.2
Tripura 5.2 60.9 0.0 33.9
NE States 2.9 48.9 26.8 215

Source: Sharma, 1997.

NATURAL RESOURCES DEGRADATION IN SHIFTING CULTIVATI ON VIS-A-VIS
MODERN AGRICULTURAL METHODS

The soil and runoff frondhuminghas been estimated to be very high (Table 5)arstiifting
cultivation practice and hence ICAR has set updtearch complex to study, understand, suggest
alternatives to Shifting cultivation for its comereplacement with modern methods of agriculture
(Jackson, 2001). The million dollar question is tiee the above form of shifting cultivation thasha
been reported to have most degenerative effectesaurces sustainability in the region and that
resulted in to such high levels of resources degiaid needing the immediate attention leading to
creation of a full fledged Research Institution AR-NEH) to replace Jhuming 25 years back has
been able to achieve its goals? It is the timdrfsospection that whether after 25 years withtlad
expenditure in the form of human resource and maviggt we have been able to achieve is worth?




To understand the intricacies of shifting cultigatipractice in much better manner; one has to explo
the Indigenous method of shifting cultivation atslintricacies, which took ages to evolve with the
ingenuity of the farmers who have inhabited thexasiace long more scientifically. Their cultivation
practices have evolved as a solution to the problena raw mind. The arguments can be put forth in
favour of Jhuming over modern agriculture lookimgnfi the angle of resources sustainability. The
modern agriculture is certainly not friendly to @asces as a huge soil loss takes place as sote as t
land is put under the modern tools and implemehtgrimary and secondary tillage superimposed
with high intensities and duration of continuousnfal. Augmenting these vows are terrain
characteristics. What is more daunting is the faat as soon as the soil particles are detached and
transported with water they are lost forever. As it laden water leaves the boundary of Indian
territories these resources become the propenmtgighbouring countries which are never retrievable.
The author has watched this phenomenon helplessiyh@ southern boundary of Meghalaya state.
This has warranted the quest for new resourceainabte alternatives that are more remunerative.

Shall we allow such type of resources wastageemtmme of developing modern agriculture
or shall the scientific community feel concernedpreserve and protect the resources. The valid
argument can be put forth in favour of other nogederative alternatives, which may provide
economical security to the people of the region who obtain food grains from other regions or
countries if they have either money or materiakxahange with. This concept has led to look for
more economical vis-a-vis resources sustainaldergitive for the region.

PER CAPITA INCOME

The Net Domestic Product of NER has increased fRs6,162 crores in 2000-01 to Rs
50,520 crores in 2001-02. In terms of per capitzoime NER as a whole is placed amongst the
poorest regions in the country. The per capitarimeat Rs. 12,407 is less than the national avesfige
Rs. 17,978/- (2001-02). There is a dire need te taovisions so that the per capita income of the
region gets a boost. A vigorous policy of the goweent is therefore, inevitable which can not only
boos the economic conditions of the poor tribale/elt as ensure resources sustainability.

Table 5. Table Runoff and soil loss from Jhum cultivatiogldis and fallow in Meghalaya in North
East India

Particulars of Land Runoff ( % of Soil Loss ( t/halyear) Source
Use Rainfall)
Freshly burnt field under cropping (Steep slopmfad 2200 mm) Tokey and
30 years cycle 21 22.5 Ramakrishna (1981)
10 years cylce 24 23.0
5 years cycle 26 30.0
Fallows (regeneration)
5" Year 19 1.1
10" years 13 0.8
Freshly burnt field under cropping ( Rainfall 1788 on 40% slope)  Mishra and
10 years cycle 30 50.0 Ramakrishna (1983)
5 years cycle 33 55.0
Fallows (regeneration)
1% year 25 7.1
2" year 21 35
10" year 13 2.0

Source: Jackson, 2001.




SUSTAINABLE ECONOMIC ALTERNATIVES TO AGRICULTURE IN  NORTH EASTERN
REGION OF INDIA

In the North Eastern Region of India due to higinfedl of the order of 2000-4000 mm per
annum that is intense and for short duration havigl erosive energy water erosion is the major
form of land degradation (Table 5). This problentsgaeggravated with the cultural practices being
done in the agricultural fields to realize economioduction. All cares should be taken and the
resources degradation should be checked by all snearthat not only the soil but also the most
important nutrients should be preserved. Sincecagure and related activities are highly desired
and cant be checked overnight, we may allow it ¢opbacticed; but keep on looking for more
remunerative alternatives as soon as possibletivitthelp and support of the government agencies.
Agro-based small-scale industries, semi permanamihg with perennial plants, animal based
farming systems, aquaculture etc.; are some otltematives that should be practiced in order to
improve the socio-economic status of farming comityumith a wider national goal of preserving the
national treasurer of soil and nutrients.

Few workable suggestions are made for adoption tbéroeconomically remunerative
ventures for large-scale adoption in the NE regionensure resources sustainability vis-a-vis
economic well-being. Some alternatives have beewlied in detail (but not exhaustive) and
recommended for wider adoption in the region inlijiet of above discussion.

1. Tea Plantation and Tea Industry:

The NE region of India is one of the major tea grgnareas of the country (Table 6). The tea
industry of NER is the world’s largest tea growirggion having 16 % share, and is the largest
producer and exporter of tea in India (share 55P&R plants being perennial in nature that can
withstand high intensity rainfall and provide thever to the exposed land surface in turn helping to
check the soil erosion o a large extent. Tea grgudrbeing expanded to non traditional areas ieroth
North Eastern states. Tea growing areas need st bothe region for resources sustainability and
profitability. Brazil having deforested its largadts of rainforest has planted tea on the hillsctvis
providing both benefits of resources conservatigh economic benefits.

Table 6: Tea Industry of the NER (in million kg)

2000 2001 2002 2003 2004
Production 846 854 826 857 830
Imports 14 17 22 7 25
Exports 207 183 201 173 190
Consumption 653 673 685 697 710

Source: Report of the Meeting of the Committee imrafcial Sector Plan for NER, March 2006 .

2. Other Plantation Crops

Agro-climatologically and edaphically, conditiond &NER are highly favourable for
development of plantation crops. On lower elevatiohthe plains, arecanut, banana and rubber have
got very high potential. Rubber board is alreactpegimenting with the rubber plantation in
Guwahati. Suitable areas could be earmarked toneixgiee rubber plantation areas in non traditional
areas. Areca nut is another economical plantatiop that can be propagated in this region big way
looking to its huge market potential. In lower Braputra valley region Banana plantation which has
a highly diversified germplasm in the region carcbmmercialized.




3. Spices Crops

This region offers great potentials for lager scaldtivation of Pepper, Bell pepper,
Cinchona, Large and Small Cardamom. These cropsreepartial shade and moist ambient climatic
conditions. Therefore, these spices can be comatlrcultivated in mixed farming conditions in the
region.

4. Coffee and Cocoa Cultivation

The agro climatic conditions of the region are gdévourable for cultivation of Coffee and
Cocoa, which has got very high export potentiale fovernment has to develop infrastructure for
processing the coffee beans before taking up talpape the coffee plantation.

5. Cashewnut, Walnuts and other nuts

In some areas of the region Cashewnut and Walmashaving scope for commercial
cultivation. In Garo hills region of Meghalaya fagra have already started growing cashew nut.
Strategies should be formed for large scale cuitwaf the conditions are favourable.

6. Tropical and Temperate Horticulture

High hills and plains of the region offer excellesinditions for development of Tropical and
Temperate Horticulture is in unorganized primitstate of development as for as the area, production
and post harvest processing is concerned. Arear wahemercial horticulture need to be enhanced.
This will ease out the burden from the land foroteses depletion. The NE States produce varieties
of tropical and sub-tropical fruits starting frorackfruit, Pineapple to Orange, Pears, Peaches and
Plums. From the data of productivity made availdijeNational Horticulture Board, it appears that
although this region produce good quality of fruiteir productivity per Hectare is far below in
comparison to other states of India. Amongst maggsons, non-availability of quality planting
material is one of the major causes. Conventionethods of propagation from uncertain Clonal
mothers have become obsolete. The modern technofoglicropropagation through Tissue culture
is gradually eliminating the conventional systempodpagation. But conventional methods are still
being practiced and till date infrastructure forkmg available high quality planting materials e
been created so far. If this bottleneck is overctimea the spread of horticulture to non conventiona
areas can be ascertained. Value addition to thechibural produce could help on getting better
prices.

7. Ornamental Fish Culture and Composite fish cultue

There is a great potential in the fishery sectare o various reasons currently there is low
fish production in the NER however, the majoritytioé population being non-vegetarian the demand
is very high. At present the NER imports about 80,@onnes of fish from outside the region. This
gap can be easily abridged by popularization df @iglture in the region. Due to very high rainfall
and undulating topography the region offers besem@l for cultivation of fish for ornamental
purposes for exports to foreign markets and conpazilture for table purposes. Production of
fishlings and hatcheries of inland fisheries is thap suitable alternative. Innumerable number of
rivulets can be converted into cesspools for fistwring by artificial creation of dykes and bunds in
these channels at regular intervals so that weder e retained round the year. The total fish
production in the year 2003-2004 was expected 233246 tonnes.

8. Dairy Farming

Dairying is practiced in the region on a minor scaspecially by the migrated labourers from
the neighboring states. This is a highly remunegatienture associated with the agriculture. Sheep
and goats are also seen but due to high humidiggtnly they are not able taithstand the climatic
pressures. The region due to its high rainfall reffgreat potentials for fodder production round the
year for dairy cattle.
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9. Rabbit farming

Due to the predominantly non-vegetarian naturenefttibals of the region this species has
found acceptance among farmers and locals forceaumption. Table size rabbit of the age of 3-4
months has been liked by the people and is in gimaiand. Rabbit farming also fetches wool and fur
required for warm clothing essential for harsh wiat

10. Pig farming

Pig meat (pork) is liked by almost every body ie tiegion. Back yard piggery needs a boost
in form of large scale industry. Industrial housas be invited to set up modern piggery farms and
the meat processing units in the region. Possibliielmecks such as high costs of feed can be
overcome by promoting the trans border trade betwesghboring countries and plains of Assam
and Bangladesh.

11. Rearing Cattle for meat for self consumption ag export to foreign countries

Almost all the North Eastern states are dependamthiir meat supplies from the plains of
Assam, Bihar, Uttar Pradesh and West Bengal. Tieedtic demand for meat products as well as
favourable climatic conditions for production ofdfter and grasses provide very highly suitable
atmosphere for commercial development of cattlmifag for met purposes. Yak and Mithun farming
is already prevalent in Arunachal Pradesh and Maniphe localized practice of this type can be
popularized elsewhere in the region.

12. Poultry and Duckery

Poultry and Duckery are two promising ventures thave vast potential in the region.
Tripura, Assam and plains region of Manipur and Negya can be converted to the poultry
production hubs in the North East. Duck can als@ioenoted for egg and meat purposes. Scientific
studies are needed to adopt ducker and poultnchwliiks great liking of the native people of theaare
The efforts for developing commercial farms notyofar self-consumption and domestic markets but
also an eye on export markets should be initiated.

13. Cultivation of Medicinal and Aromatic Plants

This region is the mage biodiversity zone and tbask of innumerable number of plant
species having medicinal and aromatic propertiegpo@tunities can be explored to start the
cultivation of such plant species which are perahnim nature and do not require disturbing of the
land beneath due to weeding.

14, Floriculture/Ornamental Horticulture and Orchid s Production for Export

Agroclimatolgy of the region is much suitable fanamercial floriculture and Ornamental
horticulture. The region has great potential todnee one such hub of commercial floriculture that
can be comparable to Holland due to its climate fi&ed for providing artificial cooling can be done
away with due to its mild climate round the yedneTinternational airport is the vital link requirkmt
the same. Orchid is one group of ornamental plamtéch has large, export markets in Europe,
America and Middle east. Almost all the hilly swatf the region have favourable climatic condition
for commercialization of orchid cultivation and ghiact needs to be explored more than any other
thing. North Eastern State especially Meghalayall2dsspecies of Orchids and amongst them there
are high value species which can be grown for coriadeflower production as well as commercial
supply of planting material by micropropagationotigh Tissue culture technique. Commercial
Orchids are complex hybrid which can not be propedjdy seed and micropropagation through
Tissue Culture is the only answer. Green houseireudind production of commercial flower seedling
in off season through tissue culture and supptheabnset of season is the widely practicised nietho
of commercial flower production, which can alsoda®pted in North Eastern States.
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15. Ramie and jute fibre

Ramie and jute fibers are in great demand in tldeigtrial sectors and this opportunity can be
encashed by propagating their cultivation in suéadreas. The ramie is the strongest known
vegetative fibre and is popularly known as "Reha"Aissam. The importance of remie fibre is
increasingly felt in the textile industry becauddt® excellent quality compared to other fibresieT
fibre of ramie is obtained from the bark of therplevhich is composed of high celullose percentsThi
fibre is used in the textile industry for manufagtg of various type of superior quality of clotgin
material and it can also be mixed with rayon, tare| polyster, wool, cotton, jute and silk etc. The
ramie fibre is in great demand for marine purposes.

16. Bamboo

Bamboo is another commercial multipurpose tree ispiat has tremendous potential of
production in the region. Bamboo based industmesusage of bamboo products are innumerable. It
is also very highly economic species if the costudfivation on pr ha basis is estimated. The pwbl
with bamboo cultivation is that it is not done arde scale commercial basis. In recent past the
bamboo has caught the attention of the authordied efforts are being made to strengthen the
bamboo cultivation in the region. The same neeletspread in almost whole of the North eastern
Region of our Country. A bamboo groove of 10 sqtenean fetch approximately Rs, 2000/- on
maturity of approximately 100 bamboos @ Rs. 20¢alqorices. This species alone can be more
remunerative if cultivated as an industry. This n®eahat the bamboo cultivation can fetch
approximately 20 lakhs over a period of five yefaosn a well organized and maintain bamboo area
of one hectare.

17. Agro forestry

Agro forestry is already being practiced in theioagat a limited scale. Several plantation
companies have already established their forestatlans in many parts of the region. Agro forestry
provides the poor farmers the much needed castharfdod items at a much lower input and labour.
Various alternatives in agro forestry are alreadgrbtried and recommended. Novel alternatives and
combinations of species can be experimented agdl $0 tat the farmers get the maximum benefits.

DEVELOPMENT OF AGRO-BASED INDUSTRY

Industrially, the NER continues to be the most baakl region in the country, and the states
in the region hardly have any industrial base, pkperhaps Assam, because of its traditional téa, o
and wood based industries .To some extent Meghélayanade some headway in setting up of small
and medium industries. There are a number of fagtontributing to the lack of industrial growth in
the region like poor infrastructure, inadequatepbupf electricity, violence and extortion etc. The
growth of industries, large, medium and small hesnbuneven. The number of functioning large and
medium industries in the NER has been negligible Status of industries in the NER is as follows.

SUMMARY AND CONCLUSIONS

North Eastern region is endowed with rich natuesources of soil, water and vegetation.
Management of resources of the region needs duteimierventions in the form of judicious rain
water harvesting, ground water extraction, creatidnsurface storages of waten-situ water
harvesting tanks, improving irrigation efficien@nd reduction in evaporation loss. Since most ef th
area is hilly, development of agriculture basedroecro- watershed approach will be more useful.

Though there may be many other highly remuneradive economically viable options yet
they might not have been sighted here yet it consfithe fact that there are ample numbers of other
activities that can replace the need for cultivatine steep slopes permanently. Thus, from theeabov
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discussion it is evident that while the North Easteegion has excellent scope for development of
many economic alternatives to agriculture and fagrthey need to be provided with much needed
help support and infrastructure facilities befoseablishing the lager scale projects. Also, theraht
built in nature of social-fabric of a large numiwdrtribals of mutual cooperation can be utilized fo
establishing such ventures in which the farmers b&pwners on a collective basis which will avoid
confrontations. All the solutions may not be apgiile for all regions but a suitable group of atea

can be picked up and spread in the most favouralgien so that farmers can learn to be independent
financially and socially and the sustainability thie natural resources are not in jeopardy. The
planners and policy makers should be aware thahititdy degrading nature of activities in long run
are going to create problems and more problemsresden so far of great dimensions until the
corrective measures are taken well in advance farightedness and zeal.
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SURFACE FLOW AND SOIL LOSS UNDER DIFFERENT LAND USE
CATEGORIES - A CASE STUDY FROM EASTERN HIMALAYA,
ARUNACHAL PRADESH

R.C. Joshi, Jumri Riba and Tage Rupa
Department of Geography, Rajiv Gandhi Universitgn&Hills Doimukh - 791112, Arunachal
Pradesh

INTRODUCTION

Highly fragile and tectonically unshat
area with high relative relief and steep slc
becomes more vulnerable to soil erosion bec:
of high monsoon precipitation and faulty land t
practices. Like other parts of the Himalaya, ¢
erosion in this area is of major concern and
direct threat to Brahmaputra valley for siltati
and resultant floods. Though, it is not possible
stop soil loss completely but, based on the res
of the studies, its intensity and amount can
minimized. According to Stoddart (1969), 8C
of sediment is reaching to the oceans by
Asian rivers in which Himalayan river ai
contributing 500-1000 t kinyr™® (Milliman and
Meade, 1983). The watershed considered for
study lies in the Lesser Himalayan part of -
Arunachal Pradesh. Unscientific interventi
adversely affects land degradational proce:
accelerating the soil loss. The degree and typ

Arunachal Pradesh

\
sy to Joram

= W e
B Helipad “\Tarin &l B

. . j{ iver
vegetation cover are the most important factor| =~ setement  \ | ~ S ;Q; Rosd
determining rate of erosion (Inbar and Liere| /&= seunsery = 7 -~ S UL

2000). Thus, in this study an attempt is made etres 1000 el Hometres
identify the surface flow and soil loss with

different land use categories i.e. agriculturdiigure 1. Location map
barren and forest.

STUDY AREA

Upper course of Kale River which forms a wide eglsurrounded by hills is delineated as a
study area from the SOI topographical map no. 83 EFig. 1). It extends in between 27 © 30’ N to
27° 38'N latitude and 93° 45'55"E to 93° 55’ 52’@hbitude covering an area of about 207 km
Lower Subansiri district of Arunachal Pradesh. Apattribe, consisting a population of 27,000
(approximately) inhabits this area (Census-2001).

MATERIAL AND METHOD

Using remote sensing data study area is dividealthree different land use categories i.e.
agriculture, barren and forest. Three erosion pdta dimension of 3mX5m are established in each
land use categories along the 40% slope. The sefulthe first month of the study were rejected to
avoid the effects of the changes resulting fromstroiation of the plots. These plots are fenced with
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aluminum sheets of 1feet (5 inch is inserted ith @od remaining 7 inch exposed in the air) from all
the sides to prevent penetration of water from #ggacent areas. Non recording Rain gauge
(Hydromat Make) is installed close to the plotsegiimate daily rainfall amount. From each plot
surface flow is allowed to be collected in a camtaithrough a pipe. Plot wise surface flow and soil
loss is estimated for every month. The depositefdse flow in the container is filtered taking sdenp

of one liter (in case overland is below one litenoke amount is taken as sample) water and the
material is sorted out. After the completion ofréition, the filter paper with soil is kept for avery

and the weight of same is measured by digital ls@laRresent analysis is based on the observations
made during May 162005 to May 18 2006.

PHYSIOGRAPHY

This area forms a typical wide valley
appears to be lacustrine in its origin, in tr
upper course of the Kale river. A tremendot
volume of quaternary unconsolidate
sediment derived by erosion of bordering hil
found in the study area. The beds of graw
inter-bedded sand, grit, clay and peat |a
almost horizontally deposited. The base of tl
valley is made of gneiss and schist. Tt
altitude of the valley is ranging in betwee

T

n

1540m to 2684m above mean sea level.
relative relief is ranging from level to 520r
The low relative relief is found in and arouni
Hapoli - Ziro locality which falls in the plain
area whereas, higher relative relief is four m
. WINET
towards the hills. The average slope rang
from level to 28.4 Level slope covers a big

patch within the central portion of basinFigure 2. Diagram showing an erosional plot
which is almost flat.

| |
CONTAINER

Kale River and its tributaries supply water faigation and drinking purposes throughout the
year. In the rainy season water level becomes kigly causing flood along the river course. The
weather during summer is pleasant but it becomeersecold in winter. The annual temperature
varies from maximum 31 c in summer to minimum Oincwinter. The relative humidity use to be
more than 90% during rainy season. Due to highfathiand humidity earth material is weathered
very fast in the area. Soils vary from loamy toyelawith a thick layer of humus at the top. In the
valley area black and reddish soil is found. Scidliy ranges from medium to high.

EXISTING LAND USE

Land use and type of management applied to eaehesplain, to a large extent, the
occurrence of the erosion processes (Sanchez22@03). Earlier studies shows that there has been
conspicuous land use change in the Himalaya asgaesce of population increase and pressure on
forest based resources (Rai and Sharma 1998). &htisyal interpretation of IRS 1C LISS Il FCC
and topographical map on 1:50,000 scales is madelimeate land use categories supported by field
verification. The identified main land use categerare agriculture, settlement and forest (FigA3).
brief description of each identified categoriegiigen as below:
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Figure 3. Land use map

The plain area of valley is utilized for wet riceltivation. Kitchen gardens are very fertile
due to continuous application of domestic manurelwis used for growing vegetables. The slopes
of the adjacent hills in the vicinity of the weteifields are used for rain fed agriculture which
includes the production of maize, millet and varief vegetables. Forest area mainly consists of
bamboo and pine trees. In this area people cudtieddium sized straight- stemmed bamboo in close
proximity to their villages. Pine is a splendidenesed for timber and firewood purpose. It is gramvn
the lower slopes of nearby settlement. Most ofaimboo groves are also having scattered pine trees.
When pine trees attain height, bamboo do not fdbuih the shade of their wide canopy. Besides
bamboo and pine, there are number of fruit trdes dmall cherry, peach, small pear and greenish,
bitter apple which are planted in groves, gardeat)s and lanes, burial ground and close to houses.
Large number of evergreen as well as deciduoudespbke hollock, jutuli, tita sopa, hillika, dhupa
borpat, nahar, udal, gonsari, makrisal, bogiporhakén, etc. is found in the area. The proportidns o
evergreen species are more than the deciduousespreainly due to favorable climatic conditions in
the area. Plain area of valley is used for agticaltand the slightly elevated areas in the vicioity
flat land are used as settlement. Because of higisity of population houses are constructed very
closely, mainly built by wooden piles and bamboimcg long, this area consists seven large villages
namely, Hong, Hari, Biila (Reru, Tajang and Kalungytta, Hiija, Mudang-Tage and Bamin-Michi.
But due to rapid growth of population (27,000 appr@ensus-2001), five more villages are created
viz. Siiro, Lempya, Biirii, Nenchachaya and Siibeparating from Hong, Tajang, Mudang-Tage,
Dutta & Hiija and Bamin-Michi respectively.
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Observation

In comparison to the other parts, the Eastern Hiyaareceives heavy rainfall during
monsoon. The total rainfall (Fig. 4) is recordedha study area is 19166 mm, out of which 54.05% is
received during monsoon (1®1ay to 153" Sept). The total wet and dry days (Fig. 5) durimansoon
are 64 and 56 respectively with the maximum comtirsuseven rainy days. Very less rainfall is
received with dry days of 54 from (16lov. to 18" Aug).

Table 1L Rainfall

Observational Period Rainfall
(in mm) 4000
1 16" May-15" June 2785 RAINFALL
2 | 16" June-18 July 2854 3500 -
3 | 16" July-18" Aug 3502 3000 -
4 | 16" Aug-158" Sept 1220 € 2500 -
h
5 | 16" Sept-18 Oct 1205 < 2000 |
6 | 16" Oct-15" Nov 1630 3
7 | 16" Nov-15"Dec 439 £ 1500 4
8 16" Dec-15" Jan 90 & 1000 -
9 | 16"Jan-1% Feb 233 500 4
10 | 16" Feb-1%'March | 887 o
1 16: MarCh-lr?;h Apr 2120 1 3 4 5 6 7 8 9 10 11 12
12 | 16" April-15" Ma; 2201 :
Total P y 19166 @ Observational period

Rainfall Chart

m Rainydays O continious max rainy day
O continious minimum rainy day W Dry day
@ continious max dry day @ continious minimum dry day

30 4
25 ~
20 -

15 -

Days

10 -

O,
1 2 3 4 5 6 7 8 9 10 11 12
Observational period

Figure 5. Bar graph showing rainfall chart

The surface flow (Fig. 6) in agriculture, forestdabarren is 24482.44 Itr Rayr™
20996.44 ltr hd yr' and 15669.33 Itr Kayr’ respectively. Maximum surface flow is
identified during the 1% Julyto 18' Aug 2005 because dfeavy downpour within a short
time. The Minimum surface flow is found during™lBec 2005 to 18Jan 2006 as this time rainfall is
very less. Flow under forest cover is directly coled by rainfall. In general total rainfall amdusa
intensity and agricultural activities are influemgithe total amount of surface flow.
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Table 2 Surface Flow

Observationgsurface flow in Itr hayr*

| Period  Agricul. Barren  Forest
16" May-15" 19000 - Surface Flow
Jun 05 1844.44 6240.00 500.00
Jun 18'-15" — 10000 .
Jul 05 5964.44 93556  4622.00
16" Jul 15" - >
Aug 05 6820.00 10008.89 7413337 & 80001
16" Aug- 158" = )
Sep 05 1444.44 1141.33 344.67| _ 6000 0 Agriculture
16" Sep-18 o W Barren
Oct 05 1088.89 644.44  378.00 | T, 4000
16" Oct-18" = O Forest
Nov 05 1230.00 335.11  340.00 | S 2000 -
16" Nov-15" »
Dec05 233.33  0.00 0.00 0.
ig:“ ?::gg 0.00 0.00 0.00 123456 7 8 910111213
16" Jan-18 Observational Period
fghbgfbw 217.33  0.00 0.00 Figure 6. Bar graph showing Surface flow
Mar 05 433.33 693.33 31.33
16" Mar-15"
Apr 05 2092.89 997.78  148.67
16" Apr- 15"
May05 3113.33 0.00 1891.33
Total

24482.44 20996.44 15669.33

Table 3 Soil loss

Month Soil Loss in different
landuse (ton hayr )
Agricul. Barren  Forest

16" May-15" Jun 05 0.02605 0.09987 0.00017

Total soil Loss

Jun 1€ -18" Jul 05 0.17989 0.00124 0.04702 | & 05

16" Jul 18" -Aug 05 0.17525 0.11509 0.13818 | ¢ @ Agricultural
16" Aug- 18" Sep 050.00843 0.00136 0.00036 @ m Barren

16" Sep-18 Oct 05 0.00065 0.00003 0.00025 | © | O Forest
16" Oct-18" Nov 05 0.00200 0.00001 0.00043 |3 O -

16" Nov-15" DecO5 0.00017 0.00000 0.00000 | ©

16" Dec05-1%' jan060.00000 0.00000 0.00000 Landuse category
16‘:Jan-1§ Feb 06 0.00000 0.00000 0.00000
16" Feb-1%' Mar 05 0.00134 0.00139 0.00004 _. . . : .
16" Mar-158" Apr 05 0.00659 0.00179 0.00006 Figure 7. Bar gEtaph shov(;/l?g sotll Ilosts in Agriculture,
16" Apr- 15" May05 0.04923 0.00000 0.00669 arren and forest plo

Total 0.44960 0.22078 0.19321

Total annual soil loss (Fig. 7) from agriculturbrren and forest plots is 0.449601 T lya
10.220779 t hayr* and 0.193212 t Hayr™ respectively. In agricultural plots (Fig. 8) duginé"
June to 18 July and 16 July to 18 August soil loss is observed maximum becauselafé and
seed showing in the plot. During these two abovetioeed periods of time rainfall intensity was also

19



found very high. During winter, soil loss is almosgligible. In the barren (Fig. 9) and forest (Fig
10) area soil loss is controlled by the rainfalloamt and intensity. Among the all plots minimuml soi
loss is found in the forest area.

0.2 ~ SOIL LOSS INAGRICULTURE PLOT
0.18 4 I
0.16 4
0.14 4
0.12 4

0.1 -
0.08
0.06 1
0.04
0.02 4 I:l
6] T T T 0 T T T T T T = T 1

1 2 3 4 5 6 7 8 9 10 11 12
observational period

sail loss in ton

Figure 8. Agriculture plot and Soil loss

0.14 - SOIL LOSS IN BARREN PLOT

0.12

=l lossintan

0.02

0.1 -

0.08

0.06

0.04 +
1 2 3 4 5 6

. 8 9 10 11 12
observational period

Figure 9. Barren Plot and Soil Loss

0.16
SOIL LOSS FOREST PLOT
0.14
0.12 +
5 0.1
£ 0.08 +
H 0.04
0.02 +
o T T T T T T T T T T |
i 2 3 4 5 6 7 8 9 10 11 12
observational period

Figure 10. Forest plot and soil loss

These observations indicate that under forest cewérloss and surface flow is very low.
Humus contents found in the soil are also highedeuthe forest as area use to be covered by thick
layer of litter. Human disturbed slope (agricultuand) is leading maximum soil loss and surface
flow. Depleted forest cover due to deforestatiod forest fire in the pine areas appears as grazing
land. Because of cool climate regeneration is rof fast. This type of land is considered as baimen
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which surface flow and soil loss is observed lotemn agricultural area. During the observational
period of 18 July to 18" August rainfall amount, surface flow, and soildds maximum.
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INTRODUCTION

The natural flora and fauna used by the spectfinie group in the form of medicines in
curing and preventing different aliments and diseaare known as ethno-medicine. From time
immemorial, indigenous people of different partshe world have been gathering knowledge about
these forms of medicine and medication, which hesnbhanded down for generations merely on
verbal tradition. The art is not so compact todagduse of the allopathic form of modern medicine,
which is neither cost-effective nor having easyeasibility at remote Siang villages of Arunachal
Pradesh rather still governing tAdi way of medication to its people.

The changing aspects of socio-geographic and egignscenario claim a rigorous multi-
dimensional study on the problem of starting threnfag of ethno-botanical knowledge and plants on
ground of their holistic needs of economic, envin@mtal and ethical types. Certainly, the studied
area concerned is the world’s richest store hotiseedlicinal plants and the people who determine
their physique form the totality of nature, stiie immense belief on the Mother Nature to a large
extent.

It is not the economic botany rather more of pecenomics as associated with the tribal
medicine; it is at a very young stage of studyaasak the studied area concerned. Economic farming
of ethno-medicinal plants has been started in theldped nations since a century back and a crude
amount of investment coming from both the governinaa large Pharmaceuticals Companies and
Drug Houses is increasing at every minutes of #dafiuja et al: 2004). Today, the realization comes
to our national level planners too from the evidenievealed in the different agro- climatic regiohs
the world. Instead of having huge potential of feagnof medicinal plants at ours own, India is
presently importing nearly 90% of total demand frim countries like Nepal, Indonesia, Bulgaria
and others. The 1Five Year Plan (2002-2007) has set a goal to setdesum of Rupees 4200 crore
targeted economy from the cultivation of mediciplants. And accordingly, Medicinal Plants Boards
at the Centre and State level have been constitutddr the Ministry of Health and Family Welfare
of the Union Government and State Governments o#ispdy, in order to monitor and to provide the
overall guidance for the farming of medicinal pknt

STUDY AREA AND METHODOLOGY

The area of this study is Siang region, named #iemighty Siang river, the down stream of
the Tsang-po and upper tributary of the Bhrammapuwtomprising of West Siang, East Siang and
Upper Siang districts of Arunachal Pradesh locatithin the geographical ambit of about’3Z N to
29° 20 N latitudinal and 9348 E to 958 36 E longitudinal extents bordering the historic Mohon
line to its north and Demaji district of Assam st its south. The east and west are fringedchéy t
sister districts Dibang valley and lower and upBeabansiri, respectively. The topographical feature
varies form southern plains to the snow clad mdostin the north. The area is located in the
subtropical temperate zone with forest coveragahmfut 63% of the present territorial occupancy,
inhabited by 224470 people at a rate of density212 people per kirto its total geographical area
of 18518 km. The indigenous people is known as &, a Mongoloid racial community originated
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with the Tibeto-Burmese linguist genealogy (Pandeyd Tripathy:1997), leads the livelihood
basically on forest resources hitherto. Apart fonomting, gathering, fishing and other related
activities associated with the forest resourcesAttiis use to practicddiavik known as the shifting
cultivation orJhumin the Indio logy. Shifting cultivation as a syst®f cropping practice represents
the indigenous from of agriculture being the masnmonly and customarily accepted in the region
both by virtue of its physical compass and by értaf heavy reliance of the settlers for their total
livelihood. But the practice, which involves cugimnd slashing and burning of invaluable forest
resources that is hitherto providing a culturalbhrbio-diversity of the region, may leads to aesdty

by courting the extinction of different speciesfloira and fauna not only having economic values;
also it is an alarming rate of subtraction of eonmental qualities.

From a general observation and a causal formaifiovestigation from the elderly people of
the area arising the hope and scope of farminglofoemedicinal plants by which the local farmers
may improve their standard of living not only imrtes of income generation in the short run, but the
practice as proved in the other familiar agro-ctimaones of the world that it could evolve a hieglt
environment for the mother earth by minimizing sieeial cost as incurred fgrummingand bringing
a larger benefit for the society as a whole.

SCOPE OF STUDY

The earliest treatise on Indian Medicine, @lgarak Samhitg1000 B C) recorded some 340
drugs of vegetable origin and developed lindian Materia Medica However, since the early 20
Century, rapid extensions of Allopathic system @dncation throughout the world generated a huge
commercial demand for the pharmacopocial drugs thedt products (ICAR: 1992). The actual
history of agronomic practice of growing medicingliants starts form this time. Thimdian
Pharmacopoeig1966) recognizes some odd eighty-five drug plamtsv abundantly and naturally
with the prevailing agro-climatic condition in treelected parts of the country. However, no full
phased literature on medicinal plants on the studrea is available. As far as Siang region, thd la
is still a virgin one to the limit of present studijhe first ever task of textualization of avaikabl
medicinal plants in the area was recorded by th&rBcal Survey of India in its years long effort.
However, the task is yet to be finished becaudbefifficult terrain and wilderness of the areary
recently Mibang and Chowdhari: 2003, have recortled proceedings of the Seminar on Ethno
Medicinal Plants of Arunachal Pradesh, where soamlarly works are found. Apart form these,
Singh et. al: 2003, and Dhiman: 2003 are also sbehgful documentation on medicinal plants of
tribal use in general and the studied area in qdaii. Riba: 2003, has pointed out some relevant
socio-economic changes of the tribal life resutied to a number of reasons, are very much relevant
to the context of the present study. However, ditle on ethno-medicine is scared as scared for
ethno-medicinal plants and economic use of themeatplis yet to be revealed in the said region.
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Although theideology of the present study is at the very hyptitlal stage, farming of
medicinal plants used by the tribal for curing Hiseases and ailments is having much economic
importance as far as the studied area concernedpiHctical evidence of economic farming is yet to
be started. The Central Institute of Medicinal &mdmatic Plants (CIMAP) have been carrying on a
number of researcher works but Siang region is soodiered. Very recently, thAdis have
undertaken the cultivation of medicinal plants ssstully in Gagin hills, Lissing hills, Riga-top of
Boleng Circle of East Siang District. The Distridorticulture Department, East Siang District at
Pasighat has undertaken some pilot projects ofif@rof medicinal plants. It is also providing
guidance to the aspiring farmers for introducing tultivation of medicinal plants, on which they
inherited a vast traditional knowledge. An NGO airbk village at Pasighat has introduced the
cultivation of medicinal plants on experimental iba8ut private entrepreneurial initiatives of larg
scale production of medicinal plants, which grovunally in the study area, are to be found lethargi

Finding out the economic value of ethno-mediciplaints is a holistic approach indeed and
use of those plants as industrial inputs excephana and some others is undiscovered to the people
Arunachal Pradesh as a whole and Siang regionriicplar is literarily having no industry at all.
Although the factor endowment and the existingasfiructure for some industrial setup might set
another story, industrial development is still @&l@amnbering state so it is for any PharmaceutitahtP
and Drug House.

The existing scenario of industrial backwardnedards the tremendous growth prospects of
medicinal plants at its commercial use. No dout, advanced world realizes the healing touch of
ethno-botanical plants to a great extent becausefdhm of medicine is proved to be more cost
effective and humane friendly up to the extentafie diseases like Aids and Cancer. Plants having
medicinal values used by the Aids are not cultdatehese plants grow naturally with no weeding
and no effort at all. They are harvested as pesdionid need at any particular point of time. These
plants are not so scared so far. A basic hypothesig gavels that the economic farming is also
feasible for these plants in the area by theselpeop

DISCUSSION

The Arunachal economy as a whole is still succugltipb the severe backwardness for a
number of factors, which is not to mention withinistlimited jargon, but it is not very inappropgat
to note that the people are backward because tiedyagkward. For Arunachal economy, agriculture
is the prime source livelihood afttummingshares the lion part of the total agrarian praciibumis
not only the form of cultivation but also a wayliéé¢ for the Arunachalees. Arunachal Pradesh, being
a land locked state of Indian Union with her diflictopographical features does not have a vast
scope of setting up large industries and with l@wvel of technological base along with other
constraints does not provide avenues for rapid resipa of service sector, may gets a boost if the
prevailing agricultural resources are used in awa way. The Government initiatives in these
regard is noteworthy that after achieving the &iabel status in 1987, the Government has put
emphasis on various types of agricultural extengiorjects and program like animal husbandry,
horticulture, agro-forestry and other allied schenmither as the joint venture with the Union
Government or with its own limited resources. Thé&ea number of projects has been being
implemented as the substitute of jhum, a primifowen of agrarian practice, but they are not proved
to be very effective ones from the ground of itggital relevance. Therefore, the jhumming is going
on as it was there at the hundreds of years baok. Jhumias, on the other hand, on the way of
carrying out the practice are incurring a huge amai social cost in terms of different types of
natural hazards vis-a-vis, soil erosion, flood atiters alike, which can’'t be compensated in the nea
future (Riba: 2003). In the jhum land, the Jhunviese once producing merely the amount to sustain
rather indulging by the modern life style and otbrogenous factors alike, they reduced the spun of
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jhum cycle in order to produce marketable cash<rdjus, they are courting more and more ruins
for their own. It is evidenced from the presentdgtuhat the cultivation of medicinal plants as an
alternative to jhumming is viable for Arunachal éah as a whole and the studied area, Siang region
in particular, where medicinal plants (Appendix:gtpw abundantly and the ethnic group associated,
the Adis, could be better off if they do under take project, initially with the support of the
government and other NGOs, which are working fa tpliftment of the society. However, the
benefit associated with the farming of medicinanpé in the studied area may be summarized as
follows:

1. Medicinal Plants An august source of employment generatiime overall employment scenario
in Arunachal Pradesh is as worse as for any otidiam state. Higher growth of population, fast
increase of literacy rate along with massive insaiign are the main reasons for increasing
figure of unemployment scenario in the state. Stheegovernment with its limited resources is
virtually incapable to provide rooms for much enypt@nt opportunity in the organized sectors,
farming of medicinal plants alike of other agricu#il extension programs may open up the scope
for unemployed youth to earn their bread from aguatisource.

2. Medicinal Plants -An approach to commercialization and modernizat@nagriculture The
tribal economy in general is succumbing to its &ibace level hitherto and so it is the Arunachal
economy as well. The Jhumias are still producingttieir own consumption and no marketable
surplus. Although the womenfolk brings a very tivguantity at the market for raising cash in
order to meet the non-food demand, it does notisbasconsiderable amount of the state Gross
Domestic Product (SGDP). On the contrary, if thaelicieal plants, which grow naturally in the
state could accumulate a fair deal of cash inflote ithe economy if they were brought into
commercial cultivation applying the modern techggl@nd technological know-how. Thus, the
farming of medicinal plants may be an approach randform the subsistence Arunachal
agriculture into a commercialized one. Another wihyis a stir of modernizing the primitive
economy as well.

3. Medicinal Plants A stimulant for raising the standard of livin@rowing population pressure
along with under utilization of natural resourcescé the mass to live below poverty line. The
farming of medicinal plants may compensate the @3%he total population in the state, who
depends on agriculture and more particularly ommjming, very often succumbs to crop failure
due to different sort of natural calamities. Thdtication of medicinal plans would give them
readymade cash to purchase their livelihood. Mageav is unlike the household need that they
get from the jhum land, the farming of medicinamik, which will attach the people with market
mechanism, would give them better understandirtbebuter world.

4. Medicinal Plants A catalyst for IndustrializationPerhaps the difficult terrains and low level of
infrastructures hinder the process of industrigilira at this north-east extremity of India.
Medicinal plants on the other hand, an endowedfaaiong with traditional knowledge of the
Kennapanna amfthe village medicine men) may be the economiceg® begin the history of
industrialization in the land of the rising sun.eThxisting Citronella plant at Pasighat in East
Siang District may raise the hope further.

5. Medicinal Plants -The source of Government revenue, not bathosecent study shows that
medicinal plant worth of millions of US $ are impedt in the country from Nepal annually
(Olsen, C.S. et al: 2005). In the era of econontabajization, the phenomenon is virtually
contradictory for Indian economy, when we have vasburces for the same products at our own.
If the resources are explored properly, import stign in this arena could save the worthy
foreign exchange reserves of millions of dollar.oie all, setting up of industries of medicinal
plants will raise huge revenue for the governmesnwall.
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6.

Medicinal Plants Manifestation of indigenous knowledge syst@&mimitive local tribal people
have vast and extended knowledge about the vanmdicinal plants available in this region
which certainly helps in conserving the biodiversit

Medicinal Plants Protecting the patent rights of indigenous plaréaps Participation in the rat
race of globalize economic yard might bring somsitpe results for Indian economy; rather we
loose the rights oBasmatior Neem the species of our own. Hence, it is a sort spoasibility to
protect the patent rights of the invaluable meditplants growing exclusively on the Siang soil.

Medicinal Plants An ecological agent of immense value! Save our e@alth The jhum practice,

no doubt, feeds the Arunachalees although at gehsss level, but the method of practicing jhum
is too cruel to the Mother Nature because it ingslglashing and burning of the forest resources
without realizing the far reaching consequencethefenvironment (Sachchidananda: 1989). An
alarming rate of deforestation leads to severityth® natural vegetation not only for the area
concerned, but the frequent flood and other natumahrds alike mostly caused by this massive
deforestation program claim lives and property ilifoms of rupees as a yearly fiestddodus
operandi of jhumming first leads to ecological disequilibmiuby depleting forest cover,
aggravating chances of soil erosion to cause rehodvap soil, silting river beds and threatening
the existence of life itself and all these by pgtgrain crop as the only levy on the earth’ (Sukla
1982). However, we cannot escape from the redidy jhumming remains here not merely as a
farming method but constitutes @&sodus vivendiof people who operate it. Thus, various
alternative projects even did not yield any expeécesults for the region. Cultivation of medicinal
plants, if undertaken commercially, would not osive the natural vegetation but also it is to
prevent from flood and other natural disasters ediny the massive deforestation program.

Appendix 1. Some available Medicinal Plants and their usekenStudy Area

Vernacular Botanical Name Botanical Uses for Ailments/Diseases
Feature

Rinko Coptis teeta Stem Less Malarial fever, backache,
perennial herbs stomach disorder, aphrodisiac

Bangko Solanam spirale Shrubs Stomach pain

Ombe Zanthoxylum Tree Malaria

hamiltonianum

Onger Zanthorilum rhetsa Tree Hair cleaning

Takuk Ficup spp Perennial tree Dysentery

Wanco Coffca bengalensis Roxb Over green shrub Stomach disorder

Hinsai Morus alia Linn Tree Inflammation of vocal cord

Marshang Spilanthes paniculata Herbs Tooth-ache

Pazi pereng Shrub De-worming cows and bullocks

Namsing Ing Shrub Blood clotting

Rukja Shrub Dysentery

Ongin Plant To cheek blood pressure

Paksum Alang Plant Blood dysentery and Diarrhea

Rumbdum Bulmea fistulosa Kurz Shrub Diarrhea

Engee Alocasia Macorrhiza Plant Pain reliever of insect bite
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Sengelathang Solanam xanthicrium Shrub Expectorant, tooth-ache
Gobrai Amaranthus spinusus LinnHerbaceous Antidote in snake bite; gonorrhea
plant
Phakep Oxalis corniculate Linn  Creeping herb Relieves intoxication from wine;
Diarrhea
Dolopan Piper attaenuatum Creeping herb Liver and urinary troubles
CONCLUSION

The most urgent need for the Arunachalees is fwrawe the economic condition for the
society as a whole. Arunachal, on the other handaving vast unexplored resources, which could be
utilized in the on going globalize economic coratitiso amply. The factor endowment of ethno-
medicinal plants as industrial input could bringpaba drastic economic change of the Arunachal
economy, which is not properly realized till thewgesterday. The governmental role in this context
is no doubt immense, but the most important isrdise the entrepreneurial initiatives with
development of proper infrastructurte utilize this scope.
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INTRODUCTION

Mountains have been the home for various spediéiera and fauna, diversified landscapes,
different climatic conditions and equally for nurmes human races since time immemorial. Source of
the major perennial rivers, mountains are knowrihaslifeline for the countries or regions where
these rivers flow. Himalayan mountain system, whighighest, youngest, and ecologically more
fragile, is one of the most prominent among thepthountain systems of the world. The population
in the mountain areas is comparatively more bactwand underdeveloped. Recently, the
sustainability issues in these areas are gettinge ratiention because of poor development in the
mountain areas.

In the last four decades, three distinct featusagttharacterized the state that are increasing
population growth rate and rapid rise in populaticontinued dependence of a very large proportion
of the population on the land resources, partitplan the traditional subsistence agriculture, and
increasing degradation and depletion of land ressulnd consequent declines in the productive
capacity of the land. High rates of population glowpoverty and resource degradation, in many
instances, have been mutually reinforcing procegsesajor issue in sustainable development in the
state has therefore been the growth in populatichita attendant causes and consequences.

Sustainable development has been defined as “dawelat that meets the needs of the
present without compromising the ability of futugyenerations to meet their own need” (WCED
1987a). Generation and inter-generational equiintenance of a healthy environment and concern
for economic growth are the basic elements of tdreept of sustainable development. The perusal of
these objectives indicates that a balance be sdajhteen population size and available resources
and the rate of population growth in relation te tapacity of the economy to provide for the basic
needs of the population; not just today but foregahons (WCED 1987b). In most areas of the state
all the negative aspects of rapid population groath manifest. Agricultural intensification in the
hills and mountains is severely constrained. Theopmf migration to “new” lands is virtually clode
and can occur only at the cost of the environnmiEmé. pace and pattern of economic development has
been unable to generate sustainable work oppdgsritius condemning a substantial proportion of
population to absolute poverty. Present rates glujaion growth have contributed to compromise
the abilities of the state to invest in human reses development as well as in raising the living
standards. A major imperative for sustainable dgwekent, therefore, is to create conditions for a
rapid reduction in current rates of population gimwon the one hand, and promote gainful
employment opportunities in non-traditional landdi activities as well as other off-farm activities
on the other.

STUDY AREA

Uttaranchal became the 27th state of the Repabliedia on 9 November 2000 carved out of
Uttar Pradesh and comprises by 13 hilly distritthas a population of about 6.0 million at 94.4 pe
km?. It borders China, Nepal, Himachal Pradesh andritadesh (Figure 1). The state is rich in flora
and fauna, natural and touristic ambience, anddgseme of the most important pilgrimage centers
in the country. It is situated between 282%3-31°2750 N and 77°347 -81°0222 E. Out of its
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total area, 47,325 Kmis covered by mountains, while 3,800 %im Tarai plains. The total snow
covered area of this mountain region is 7,632 kmd is over 4,000 meters high. The geoscopes of
Uttaranchal include the mighty Himalayan region sisting of mountain peaks more than 8,000 m
high, the lower Himalayas, the mid Himalayan regi®hivaliks(the lesser Himalaya) rocky tracks of
Tarai, Bhabar(dry-hot regions) and the downward stopping femlains. The Giri range lies towards
the west surrounding thi2oon (fertile valley in the foothills oShivalikg region.
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Figure 1. Location map of Uttaranchal

RESULTS AND DISCUSSION
Population

Mountain areas have always posed enormous chaBefny human habitation. The vertical
dimension manifests in the constraints of altitadd relief and imposes limits to agricultural larsg
and human settlements (Groetzbach, 1988). The ehaiicproductive activities is restricted by
variations of slope aspect, soil depth differendesthermal regime, water availability and
precipitation (Whiteman 1988). Transportation isndiances by barriers of altitude hinder
transportation and relief and overcoming theseidrarentail enormous costs. Also isolation made
mountains peripheral to centers innovation. Eking a living under such circumstances has
historically been a continuous struggle. The linktween increases in population and that in
production in the mountains has always remaineddeas. Although, historically, population growth
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rates remained lower due to high fertility and rality regimes, increases in population was
accompanied by the use of labour intensive teclgieso(Boserup 1965). Ethno-engineering ingeity
reflected in the terracing of hill slopes exemphifithe adaptive capacity of the hill farmer as asla
rare understanding of the biophysical processesdéds 1985). Migration has also traditionally been
a response to population growth and the searcl foring space (Skeldon 1985; Gurung 1989) as
exemplified by the migration history of the centiriinalayas.

During seventies and eighties, dramatic decline®ween in mortality rates in the state while
fertility rates remain more or less stable at Hegylels. The result has been a rapid rise in pojpumat
and growth rates that has historically never begerenced over such a short period of time. A
number of processes have contributed to this expesi Traditional population pressure adaptive
mechanisms have lost their relevance in the faagtisfrapid growth of internal as well as external
demand. Environmental deterioration, poverty, amgration have been the obvious consequences.

The unsustainability of mountain agriculture hasitobuted on out migration to more
productive areas in the plains, to urban areas evitegre are seemingly more opportunities. Such
migrations may be on a seasonal basis or on a pggneanent basis. Out migration due to poor land
base and lack of employment opportunities is alsdeat in the entire study area. The districts like
Tehri, Pauri, and Almora have been known for ougration since the 1870s (Singh 1990). There is
sharp decline on the population of the hill villaggnce the people are out-migrating. An important
feature of migration to the areas where new oppdrés are opening up or prospects of such
opportunities exist, immigration from the plainsshalso been remarkable. Hill towns of the
Uttaranchal have grown as a result of migratiosofdreas of cash crop production in the Uttaranchal
Himalaya experience seasonal immigration duringkp&dour demand period. High rate of
immigration has been seen in the Doon valley dudi8g0’'s and 1990’s. Known as the bowl of
basmati rice, Dehradun district is being converitgd the dense settlement. Similalry, the dense
forest of the Doon valley is also going to be catea either into the settlement or agriculturaldan
(Sati and Kumar, 2004).

Table 1 Population, decadal growth rate, sex ratio, atbidy of population in Uttaranchal State

Name of District Population 2001 Decadal Growth Rate Sex Ratio Densi

Persons Male Female 1981-1991 1991-2001 1991 2001 1991 2001
Uttaranchal 8,479,562,316,4014,163,161 24.23 1920 936 964 133 159
Uttarkashi 294,179 151,599 142,580 25.54 2272 918 941 30 37
Chamoli 369,198 183,033 186,165 21.97 1351 982 1,017 43 48
Rudraprayag 227,461 107,425 120,036 17.51 13.44 1,094 1,117 106 120
Tehri Garhwal 604,608 294,842 309,766 16.59 16.15 1,048 1,051 128 148
Dehradun 1,279,083 675,549 603,534 34.66 2471 843 893 332 414
Garhwal 696,851 331,138 365,713 9.05 3.87 1,058 1,104 124 129
Pithoragarh 462,149 227,592 234,557 14.11 10.92 992 1,031 59 65
Champawat 224,461 110,916 113,545 34.22 1756 945 1,024 107 126
Almora 630,446 293,576 336,870 9.43 3.14 1,099 1,147 198 205
Bageshwar 249,453 118,202 131,251 14.92 921 1,055 1,110 99 108
Nainital 762,912 400,336 362,576 30.01 32.88 881 906 149 198
ﬁgggf‘s‘”gh 1,234,548 649,020 585,528 44.46 27.79 863 902 332 424
Hardwar 1,444,213 773,173 671,040 28.44 2630 846 868 485 612

Source of data; Censuses of India, 1981, 91, 2001

The total population of the newly created Staté&Jttdranchal stood at 8,479,562 persons as
per the provisional results of the Census of Iri2fi@l. The State has registered an increase of %0.20
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in population during the decade 1991-2001. Theraégr (i.e., the number of females per thousand

males) of population has substantially gone up @86 in 1991 to 964 at the 2001 Census. Total

literacy has increased from 57.75% to 72.28% duttiegast decades. Figure 2 shows that the decadal
growth rate of population recedes during 1991-2@0domparison to the previous decades (1981-91)

in all districts of the state except Nainital whelecadal growth rate seems to be increased in the
corresponding years.

Decadal Growth Rate 1981-91 and 1991-2001
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Figure 2. Decadal growth rates between 1981-91 and 1991-200

According to the 1991 census, the population efrégion was 5.93 million, constituting 4.3
percent of the population of UP. It was comparailethe 5.17 million recorded for Himachal
Pradesh. Seventy-eight percent of the populatiddtiaranchal lives in rural areas. According to the
census of 2001, the rural population reduced aached up to 75.4%. The sex ratio was 955 females
per thousand males. Literacy was recorded to b %9.75.5 % among males and 42.9% among
females, which is lower than in Himalchal Pradesb39 %, 75.4 %, and 52.1 % respectively. The
corresponding literacy rate of UP as a whole wa8%1 There were considerably larger differences
in the literacy rates of rural and urban populaiamnthe region; the literacy rate in urban areas w
74.8 % compared to 52.2 % in the rural areas.
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Figure 3. Population densities in 1991 and 2001
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The region is sparsely populated, having a demdity16 persons per sg. km., compared to
472 persons for UP as a whole. The annual populgtiowth rate during 1981-91 was recorded to be
2.3 %. There were also significant variations ipydation growth among districts in the region. From
1981 to 1991, the urban population increased atichrfaster rate (45.4 %) than the rural population
(17.5 %). The female population in rural areasdéased at a lower rate than the male population, but
the situation is reverse in the case of urban afdas workforce makes up around 36 per cent of the
total population, 46.7 per cent for males and 2%8 cent for females. Overall, the workforce
participation rate increased marginally from 36e2 pent in 1981 to 36.4 percent in 1991, but it has
increased from 24.2 per cent to 25.6 per cent faman compared to a decline from 48.0 percent to
46.6 percent in the case of men. The majority @ppework in agriculture and for 92 percent of the
population it is the main means of livelihood. Highine percent of women are engaged in
agriculture, and this is significantly more thareithmale counterparts (42%). In aggregate, the
concentration of workers in agriculture declineahfr69% in 1981 to 65% in 1991.

Economic transformation appears therefore as tlyetkesffectively slow down population
growth. Under conditions of high labour demand ssitated by traditional agricultural and the
imperatives of mountain specificities, poverty at/ironment deterioration become ineffective in
inducing families to limit their family size. Theabis for economic transformation therefore needs to
be searched within the context of mountain spetéi

Urbanization

Urbanization is generally regarded as an indicatdhe extent of, as well as opportunities for
employment in non-agricultural sectors. Indeed¢cinaf the service sector employment in the most
mountain areas is generated in urban areas. In ofidse Uttaranchal Himalaya urbanization as a
process is a very recent phenomenon. Except fahifisoand the plain areas of the state, the pces
of urbanization is very low. In a number of urbaras in the hills immigrants from the plains have
contributed tracts the rapid rates of growth. lalso seen that, except for some areas where dével
urbanization has gone down due to definitional geanthere has been some increase in the level of
urbanization over time. The current level of urlzation, however, indicates that most of the
Uttaranchal region will remain an overwhelminglyalregion for a long time to come.

Table 2 Urbanization in Uttaranchal (1971-91)

District Percentage of Urban Populatio UPGR*
1971 1981 1991 1971-81 1981-91

Uttarkashi 4.07 6.95 7.20 120.47 30.06
Chamoli 4.17 8.01 8.91 139.01 38.96
Tehri 2.65 4.13 5.67 95.24 60.10
Dehradun 47.08 48.86 50.26 36.93 38.52
Pauri 6.30 9.82 11.89 79.84 29.54
Pithoragarh 3.80 5.52 7.44 126.25 55.86
Almora 5.21 6.28 6.40 21.69 12.42
Nainital 22.13 27.49 32.66 78.66 60.98
Uttaranchal 14.69 18.30 21.70 57.64 45.33
upP 14.02 17.95 19.85 60.62 38.73
India 19.91 23.31 25.72 46.39 36.24

UPGR= Urban Population Growth Rate
Source of Data: Censuses of India, 1971, 81 and 91
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Though the region has continued to be predominanitigl in character, the urban population has
been increasing rapidly. The urban population iasee from 14.69% of the total in 1971, to 18.3 %
in 1981, and 21.7 % in 1991. In the census of 2@ urban population of the region increases and
reaches to 25.6 %. From 1971 to 1981 and 1981 %4,1tBe urban population growth was 57.7 and
45.3 % compared to 21.7 and 17.5 % in rural afeasrict wise, the degree of urbanization, as per
the 1991 census, was significantly high in Dehrathth2%), followed by Nainital 932.7%), low in
Pauri Garhwal (12.0), and the lowest in Tehri Gah@b.7%). However, in most districts urban
population growth from 1981 to 1991 was signifitambwer than from 1971 to 1981, except in the
case of Tehri Garhwal and Pithoragarh.

The present trend of urbanization is accelerafiige small towns, which are located along
the roadside mostly in the valley regions, are gngwast. The main reasons behind this trend ae th
establishment of government offices on the one hamti on the other the people from the remote
areas of villages migrating in the town for seaafhemployment. Along with the process of
urbanization in the township areas in the entiggarg the acute impediment related with environment
is growing and consequently the problem of sawitatslums, traffic, degeneration of land due to
construction of new houses and avenues. Due tanizdtgon in the big cities such as Dehradun,
Rishikesh, Haridwar, Haldwani, Kathgodam, KashigRamnagar, and the hill towns as Mussoorie,
Nainital, Almora, and Ranikhet etc., also creatthg same problems. In Dehradun, which is the
interim capital of Uttaranchal, the problems of lééipg forest, shrinking agricultural land, incrawas
vehicle, etc. are leading to new dimensions teetihhdronmental degradation.

Sustainability issues

The carrying capacity of the Himalaya is decregslay by day due to the heavy pressure of
both human and livestock population. A large numbkryouths from the central Himalaya are
migrating to other more developed parts of the tgufPant 1994). A majority of the rural people
does not get sufficient nutrition in their diet;nsequently they suffer from nutrition deficiency
related diseases (Pant 1996). Natural resourcesfasm of minerals and petroleum products are
lagged behind in the region. Therefore, the mabhlaf Uttaranchal is industrially backward.
Furthermore, whatever the minerals are found threynat properly mined because the fragility of
terrain does not permit to do it. Heavy investrmaamd lack of technological development, on the other
hand, are making slow the process of utilizatiorthafse resources. But the availability of forests
resources, wild lives, agricultural crops, exteasiyrasslands, varieties of herbs, flowers, fruits,
vegetables, water, rearing of animals, goats ardsis high. The feasible climatic conditions boost
up the suitability for growing horticultural crops the one hand and on the other they play a vital
role for sustainability of the populace. Cultivatiof fruit crops, herbs, flowers, off-season vebks,
high yielding variety (HYV) of animals and tea gandpractices can be improved with giving
scientific inputs. Tourism can also be practicednprove the economy and the augmentation of
employment. But owing to fragility of mountain taein and poor infra-structural facilities, these
given resources of the region could not be utilizgdperly, particularly the forest and water
resources.

Crop yield is low in hills as compared to that ilaips (Kumar and Tripathi 1989). This is
despite the fact that Udhamsingh district reconds of the highest yield rates in the country. Even
after its inclusion, the yield rate in Uttranchablinfavorable in comparison to the averages ofddB,
this is due to the very low yields in the hilly antbuntainous regions of the state. The regions are
relatively infertile land with poor irrigation fddies, difficulties in using modern technology, can
little use of modern inputs; and this is becauséath their unsuitability and non-availability. For
example, application of fertilizers per hectaretia hill areas of Uttranchal is only eight kg, wéwees,




for the region as a whole, it is about 75 kg; tHdendifference being due to heavy fertilizer use in
Udhamsingh Nagar.

The productivity per capita in the Garhwal regioamswl73 kg, while that in Kumaon shows as
much as 323 kg (largely form the plain tracts @f district). These figures can be assessed aghest
national average of 220 kg. The lowest per capitalyrctivity of 94 kg was registered in Dehradun
while Nainital registered the maximum at 470kg. Awgothe districts where the terrain was
completely mountainous, 242 kg registered in T€aihwal and very low 176 kg in Chamoli.

Agriculture is practiced in the river valleys anddrand of Uttaranchal (a small 10-15% of
the total land area). Over hundreds of years, nwrthe slopes have been cut into field terraces, a
common characteristic of mountain agriculture tiglmaut the world. The region's farmers have also
developed advanced manure, crop rotation and nofgping systems. Most land on the slopes is not
irrigated.

In spite of the relative infertility of land and goirrigation facilities, the farmers use their
land intensively. The cropping intensity of cultigd land is thus quite high (about 164%) compared
to the average for the entire state UP (147). kample, it is as high as 179 in Pithoragarh, buhe
whole district it is significantly higher than that the plains. So far the hill economy was self-
contained at low level equilibrium with low aspimats of people, but improvement in access to other
areas and increased flow of information have expdise people to the higher and different standards
of living else where, resulting in raised aspimati®®apola 1996), which cannot be satisfied by the
traditional farming. Unsustainability of agriculeuand lack of other economic opportunities together
with higher literacy rate in the hill region leadl évery high rate of out migration of the youth in
search of martial jobs (Khanka 1984). With incregsneeds as well as pressure of population the
traditional farming has become unsustainable botmemically and ecologically (ICIMOD 1996).
Bhatt and Bhatt (1992) have perceived the threataéasing pressure on land in Garhwal region and
as the human pressure on land increases extensote bf U.P., slopes are put under plough, fertile
lands are reduced and the food becomes scarce.

CONCLUSION

The aspect of demographic change in the Uttardndimaalaya and the implications of
mountain specificities for population and developi@arameters have been highlighted in the
present paper. The implications of mountain spetis for population growth and development of
off-farm opportunities, however, require furthesearch and analysis in specific mountain contexts.
Some of the tentative conclusions emerging fromath@ve discussion are as follows:

1. Rapid growth in the population of the Uttaranchanblaya has had a negative impact on the
sustainability of the environment and economy.

2. Mountain specificities in general seem to favoud amcourage large families. Technology and
capital can play a crucial role in this process.

3. The economic transformation of mountain areas inggdo be relatively slow process.
Sustainability of the mountain economy is goingd&pend, to a large extent, on the pace and
pattern of the growth in small-scale secondary tartlary sectors. The time lag required to
realize the comparative advantages in these ar@asalso be expected to be considerable.
Therefore, in mountain areas where the pressungoptilation is already severe policies and
programmes for relocating at least a part of theufadion to plains or urban centers also merits
serious consideration.
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AN INVENTORY ON ZOOPLANKTON, ZOOBENTHOS AND
FISH FAUNA IN THE RIVER RAMGANGA (W) OF
UTTARANCHAL, INDIA
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Kumaon University, S.S.J. Campus, Almora 26360tafaichal)

INTRODUCTION

The biota of an aquatic ecosystem directly redléice conditions existing in the environment
in terms of the quality and quantity of the bidtae zooplankton occupies an intermediate position i
the food web in the aquatic ecosystem. SimilaHg,Zoobenthos has significant role in the foodrchai
in the water. Comparison of population density ehthic invertebrates present in different streams
and lakes with abiotic features in North America &urope water systems have been investigated by
Edington (1966), Armitage (1962), Hynes (1970), Beaunt (1975), Hollancet al. (1983) and
Lehmann and Lachavanne (1999). Limited literatgravailable on zooplankton and zoobenthos of
Kumaun lotic water (Bhatt and Pathak, 1992 and Bhttal 1984). It is also pointed that the
headwaters to mouth, the physical features vanyifgigntly within a lotic water system present a
continuous gradient of physical variations, whislolees association within biota and other abiotic
features. Thus, the present work deals with quasigeand quantitative studies on zooplankton and
zoobenthos in relation to some physico-chemicald fish diversity in a high altitude river,
Ramganga (W).

MATERIALS AND METHODS

The present study was conducted for two years1(B2) in a stretch of 45 km in the river
Ramganga west. The river originates in the soutblnpes of Dudhatoli (3050 amsl) which expands
from Gairsen (1659 amsl) to Kalagarh dam- Nairptalns. The selected sites were situated at various
altitudes, Gairsen (1650msl), Chaukhutia (1090 parsti Masi (1060 amsl). Seasonal samples were
taken with the help of Nansen bottle from surfacéd bottom water and mixed together. The samples
were taken on the basis of fortnightly at mid dbagtiveen 10.30 to 1400 hr) from three collecting
spots in different altitudes (Gairsen-1650 amsla@inutia-1090 amsl and Masi-1060 amsl). The
physico-chemicals were done in the field and latooies by using methods described by APHA,
(1976), Das,(1989) and Trivedi, and Goyal,(1986)e Eooplankton collection was made by hauling
of water by plankton net (0.1mm mesh size). Thekitan count was made by Sedgewick rafter and
zoobenthos by 1X 1 m area in the shallow bottonoregn the river. The pH by Elico pH meter,
conductivity by Elico conductivity meter and turlydtransparency were determined by Secchi disc.
The identification of zooplankton and zoobenthoss waade with the help of Ward and Whipple
(1959) and Battish (1997).

RESULTS AND DISCUSSION

The qualitative and quantitative studies of zooktan, zoobenthos and physico-chemicals
have been attempted for two years (2001 and 200BRkiriver Ramganga west as follows-

Quality of zooplankton: A total number of 17 taxas of zooplankton wereorded in the river
Ramganga west during the study (Table 1 ).The spofi harboured 10 genera whereas 14 at spot
no. 2 and all 17 taxas were identified with flu¢tolas in different months in first year, 2001. The
protozoans were represented by 3 genéadvpx, Diffugiaand Centropyxis jat spot no. 1 and 2 while

5 genera Yolvox, Centropyxis, Diffugia, Arcelland Vorticella) at spot no. 3 (Masi) in the river.
There were 3, 5 and 6 genera of rotifers at spdt,riband 3, respectively in the water (Table he T
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group crustacea was represented by 4 and 6 genspatano. 1 and 2-3 respectively in the river. The
study indicated that the zooplankters diversityn@e at spot no. 2, Masi than in other two spots in
the river, Ramganga west. It is interesting to rib& the trend of qualitative analysis is alma@she

in the second year, 2002 as in first year i.e. 2@Qte river (Table 1).

Table 1 Qualitative and quantitative composition of zamiton in the river west Ramganga.

Group/Genera 2001 2002

Gairsen | Chaukhutia] Masi| Gairse  Chaukhutia  Masi

Protozoa

Volvox + + + + + +
Diffugia + ++ ++ + ++ ++
Arcella - - ++ - - ++
Vorticella - - ++ . ; —
Centropyxis + + + - + +
Rotifera

Philodina - + ++ - + +
Trichocera - + + - + +
Asplanchna ++ +++ +++ ++ +++ +++
Pompholix + + + + + St
Polyarthra - - + . ) +
Brachionus ++ +++ +++ +++ +++
Crustacea

Daphnia + + ++ + + ++
Cyclops ++ +++ ++ + ++ ++
Bosmina - + + - + +
Nauplius Stages + ++ ++ + ++ ++
Ceriodaphnia - ++ ++ + ++ ++
Helobdella + + + + + +

* . absent; +, rare; ++, common; +++, abundant.

Quantitative study of zooplankton The zooplankton population increases from wirgeason
(41.2,45.0 and 45.1%) and reached maximum in sur(diie7, 44.8 and 45.8%) at 1, 2 and 3 stations
respectively in the water. The minimum populati@s lbbeen estimated in monsoon season (11.2, 9.9
and 9.1% at station 1, 2 and 3) during first y@@)1. Similar pattern of seasonal fluctuations have
been recorded in the second year, 2002 (Fig. 2)zbbelankton population dominated by crustacea
(51.5, 50.5 and 52.3% in first year and 51.8, 5ahd 52.8% in second year respectively in 1-3
stations).

The rotifers are moderate in population in theri28.8, 32.7 and 33% in first year and 22.2,
27.2 and 34.1% in the second year at 1-3 statiespectively). It was observed that the abundance
and population increases towards down stream inwthater. There was a monthly variations of
zooplankton in the selected sites in the river (Fand 2). The peak was in April-May and November
in first year while it was February-March and O@bpln second year with variation of values in the
selected stations and low values in rainy seastim minimum values in August in the study. Thus,
the quality and quantity of zooplankton have flated monthly, seasonally and altitudinally in the
river Ramganga besides many physico-chemical faatathe river.
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Table 2 Qualitative and quantitative composition of zoaihes in the river west Ramganga

Group/Genera 2001 2002

Gairsen | Chaukhu. | Masi| Gairser] Chaukhl.  Masi
Ephemeroptera
Ephemera +++ +++ +++ +++ +++ +++
Baetis +++ +++ +++ +++ +++ +++
Caenis ++ ++ +++ ++ ++ +++
Leptophlebia ++ +++ +++ ++ +++ +++
Iron + ++ ++ + ++ ++
Cynigima - - + - - +
Ameleus - - + - - +
Diptera
Dixa +++ +++ +++ +++ +++ +++
Chironomus ++ ++ ++ ++ ++ ++
Simulium - + + - + +
Antoch - - + + - +
Coleoptera
Strenolophus + ++ ++ + ++ ++
Potamonectes ++ +++ +++ ++ +++ +++
Laccobius + ++ ++ + ++ ++
Paedurus ++ ++ ++ ++ ++ ++
Hydraticus + + + + + +
Trichoptera
Limenephilus + - + + - +
Stenopsyche ++ ++ - ++ ++ -
Hydropsyche ++ - - ++ - .
Glossoma - + + - + +
Hemiptera
Ptelomera + ++ ++ + ++ ++
Micronecta +++ +++ +++ ++ ++ +++
Heleoceris + ++ ++ ++ ++ +++
Gerris + + ++ + ++ ++
Ranatra - - + - + +
Laccotrephes + + - + + -
Plecoptera
Perla +++ +++ +++ +++ +++ +++
Isoperla +++ +++ +++ +++ +++ +++
Kamimuria ++ + + ++ + +
Capnia + ++ + + ++ +
Odonata
Corixa +++ +++ +++ +++ e+ o+
Agrion + ++ ++ + ++ ++
Rhinocypha + + + + + +
Matrona - - + - - +
Mollusca
Lymnaea + +

* . = Absent; += Rare; ++= Common; +++= Abundant.
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Zoobenthos Some 34 taxa of different zoobenthos were reebidéhe river Ramganga at Gairsen,
Chakhutia and Masi (Table 2). Amongst 34 generdifdérent zoobenthos, 27 genera recorded at
Gairsen and Chaukhutia, where as 32 genera at Magroup wise distribution shows that the
ephemeroptera represented by 5 taxphémera, BaetjCaenis, Leptophebeandlron) at Gairsen
and Chaukhutia and by 8 taxBphemeraBaetis, Caenis, Leptophlebia, Iron, Cynigma, Anuslet
,Lymned at Masi . Diptera has 2 genef2iXa, Chironomu}yat spot no 1; 3 taxd{xa, Chironomus,
Simulus) and 4 generalixa, Chironomus, Simulus, Antochat spot no 3 (Masi). The coleopterans
have 5 genera at all the 3 spots in the water €rapl The trichopterans represented by 3 genera at
spot no. 1 and 2 genera at spot no 2 and 3.Thepkemnairepresented by 5 genera at spot no. 1 and and
5 different genera at Masi in the river. Similagjecopterans are also represented by different
numbers of genera at different spots in the rivamBanga west.The mollusc is represented by
Lymnaeasp with variation in year wise at Masi in the riv@hus, the zoobenthos show monthly,
seasonally and yearly variations with seasonalhrhgtas in the case of zooplankton in the water. A
high percentage of zoobenthos in summer and follolwe winter season while low quantity of
zoobenthos in rainy season has been recorded mdyebt high velocity of water and other factors
in the river.

Fig. 1 Seasonal variation of zooplankton % at 3 Fig. 2 Seasonal variation of zooplankton % at
spots in the river Ramganga (W) during 2001 three spots in the 3 spots in the river Ramganga
(W) during 2002
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Fluvial dynamics: The velocity of water, depth and width of riveaRganga west inter related with
each other (Table 4). These values were fluctuakaathly, seasonally and station-wise (altitudinglly
in the river. The high velocity is responsible fow population and diversity of zooplankton and
zoobenthos in the river. Similarly the high valwéslepth and width of the river during rainy season
have been observed in the study. The depth andh\mdy also influence the low population of biota
during rainy season. These data may also be relatdte precipitation in the catchment area of the
river basin which are not available in the pregeager. Thus, the fluvial dynamics may be limiting
factor in the high altitude river of the Himalayas.

Physico-chemicals The ambient temperature has been studied fory®ars in the river at three
stations. It ranged from13 to 28 in the first yaad from 15 to 32C in the second year at Gairsen; it
ranged from 14 to 35C during first year and from 18 to BC during second year at Chaukhutia
while it ranged from 18 to 3T in the first year and from 15 to 32 in the second year at Masi in the
catchment area in the river. It is recorded thatambient temperature varied monthly, seasonally,
yearly and altitudinally in the study (Fig.3&4). ik also observed that the maximum value of the
temperature was in June in first year while it Was/ and July in the second year.

The water temperature also variable with altitedel season-wise with a high positive
correlation (r = 0.931 and 0.943) with the surfagder temperature. The water temperature ranged
from 12 to 28C with monthly and site-wise variation in the study
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Turbidity : Mostly the water is clear and the bottom couldseen through naked eyes throughout the
year except in rainy season when the turbidity ednigom 2.5 to 3.6 m in the water. The zooplankton
and zoobenthos are very few during the rainy seemstie water.

—e— Amb. Temp
40 G airsen
35 —m— Amb. Temp
30 .
25 Chakhutia
20 —&—Amb. Temp
15 M asi
10 —>— W at. Temp
5 G airsen
0 ‘ ‘ ‘ ‘ ‘ —¥¢— W at. Temp
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¢ ) Q2 R %7 0 —e— W at. Temp
M asi

Fig 3. Showing relation between ambient and water témBamganga during 2001.
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Fig 4. Showing relation between ambient and water teatpes during 2002 in Ramganga.

Conductivity: The conductivity showed a range of 50.2 to 59.8cm-| at Gairsen, 54.3 to 65.8
Scm-l at Chaukhutia and 54.2 to 79.85cm-l at Masi in first year in the river. The cowtvity
showed a range of 50.1 to 60.55cm-| at spot no- 1,51.8 to 68.95cm-| at no- 2 and 50.4 to 78.3
Scm-l at spot no- 3 during second year in the mwdtewas also observed that the conductivity
increases from upstream to downstream (54.3, 5818%62.5 Scm-| in first year and 53.6, 58.5 and
61.9 Scm-l in second year) in the study. It was alseeoled that the high conductivity during rains
in the river.

pH: The pH of the water was mostly alkaline throughtie course of the study.

The pH values fluctuated from 7.5- 9.01 at spo%-01 - 9.02 and 7.02 - 8.5 at spot -3 in first
year and 7.02 - 11.04 at spot -1, 7.03 - 10.0%at s2 and 7.01 to 10.05 at spot - 3 in the river
Ramganga (w). It is a general view that the higlues of pH in winter season while low in summer
and monsoon season in the water.

Alkalinity : The lowest and the highest values of alkalinggarded from 16.0 - 96.0 mg|l at spot - 1,
from 10.0 - 103.0 mg/l at spot 2 and from 11115.0 mg/l in the first year while the minimum
values were observed in January (25.0, 10.0 andl g/l at spot-1, 2 and 3) and the maximum
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values were recorded in April (95.0, 120.0 and @3¢/l at spot -1, 2 and 3 ) in the water during
second year. The annual mean value was highenvimwlard than the upward stream (50.9, 54.5 and
60.2 in F'year; 50.5, 59.4 and 63.9 ppm in second year).

Hardness The hardness values fluctuated from 25.0 to &0 in 2001 and from 28.0 to 100.0 mg/I
in 2002 with spot wise, season wise and montte wighe river Ramganga west. The hardness has
an inverse co-relation with conductivity in the et

Calcium: Generally the high values of calcium at Gairs€haukhutia and Masi in winter with a
range from 8.5 to 26.4 mg/l during 2001 and 6@B@®.4 mg/l in the study. The values increases
from upstream to downstream in the river (13.7961l8nd 18.10 in first year and 14.52, 18.74 and
19.36 mg|l in second year). The values of calcivend&rectly co-related to the hardness in the study

Magnesium The values of magnesium shows monthly and spisie viluctuation with a range from
0.13 to 9.58 mgl/l in first year and 0.01 to 11.7§/Inm second year in the water. It was observed th
the high annual mean value (4.91 and 4.27 mg/h$ vecorded at Chaukhutia and low value at
Gairsen (/3.19 and 2.84 mg/l ) in both the yeatsenwater.

Chloride: The chloride contents was low or normal in thveriwith a slight pollution in some months
of the year. The values ranged from 2.31 to 5.6@ mdirst year and 3.10 to 9.94 mg/l in second
year with monthly and station wise variation in theer.

The mean values were 3.46, 4.53 and 4.89 mgiftshyfear while 4.81, 6.58 and 6.77 mg/l in
second year at Gairsen, Chaukhutia and Masi, régelcin the river. It is noted that the chloride
values increased down ward (altitudinal variationthe river.

Sulphate The sulphate values are marginally high in monsadile low in winter season with
variation in months of both the years. The aliitatl variation was also obtained in the river (The
annual values were 1.78, 2.98 and 3.65 mg/l in yiear and 1.45, 3.65 and 4.28 mg/l in second year
at station no. 1, 2 and 3, respectively in the wate

Silicates The silicates values have shown high in monsaaderate in summer and low in winter
season with monthly and altitudinal variationshe tvater. The annual mean values were 1.71, 2.81
and 2.86 in first year while 2.25, 4.18 and 5.18|hig second year at station 1, 2 and 3, respelgtiv

in the water.

Orthophosphate The level of this nutrient was significantly lamd show a seasonal pulse with high
in summer and low in winter and moderate to highnionsoon in the water. Due to low
orthophosphate values it shows low primary proditgtiin the river (0.012gm C/Mm0.253 gm C/
m?/day during the study). The annual mean values baea recorded as 0.112, 0.225 and 0.227; and
0.067, 0.162 and 0.206 mg |l in first and secorat gé station 1,2 and 3, respectively in the river.

Nitrate - nitrogen: The nitrate-nitrogen value was low and rangedf@001 to 0.024 mg/|l in first
year while 0.001 to 0.020 mg/|l in second year witbnthly and altitudinally variation in the river
Ramganga (west). The increasing trend of nitrategén values was in autumn season with slight
variation at different spots in the water.

Total dissolved solids There was a seasonal rhythms of dissolved soldth a peak in early
summer and another in rains. The lowest valuesO$ Th winter season in the river. It has a range
between 10.0 to 95.0 mg/l in first and second yatr monthly and altitudinally variable data in the
water. The annual mean values were increasing deavd in the river (27.5, 57.1 and 63.6 mg/l in
first year and 22.9, 51.7 and 47.1 mg/l in secarat yrespectively).

D O: The low values of dissolved oxygen (DO) in summued moderate values in monsoon and high
values in winter months have been observed. lahasverse co-relationship with water temperature
in the river. The DO values ranged from 8.0 to 3&ith annual mean values as 10.5 at Gairsen, 9.8 at
Chakhutia and 9.4 mg/l at Masi in first year whitlevas 10.0 at Gairsen, 8.9 at Chakhutia and 8.8
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mg/l at Masi in second year. It was also indicatimgt the higher value at high altitude than the lo
altitude in the water with a inverse co-relatiopstad the zooplankton population in the river.

Free Carbon di oxide - The free carbon dioxide is not only low in gtignbut also absent in some
months in the year. The concentration of free, @Orease from upstream to downstream in the river
(0.93, 2.37 and 3.12 mg/l) in first year and secpear (1.43, 3.02 and 4.15 mg/l), respectively. The
free CQ show a positive correlation with BOD in both theays (r = 0.709 and r = 0.824) in the
water.

Biological Oxygen Demand (BOD) The BOD values have been fluctuated from 0.1.5omg | | in
the water during both the years. The BOD valueshagker in down stream than up stream (0.28,
0.40 and 0.41 mg/l in first year; and 0.51, 0.6d &r66 mg/l in second year). The pollution is highe
in down ward than up stream in the water. It i®dtslicated that the BOD values increase with
increase of temperature in the study.

Chemical Oxygen Demand (COD)The COD values fluctuated from 0.56 to 2.52 ngtwo years
with monthly and station wise variation. It is ndtat the values are higher in summer and monsoon
and low in winter in the study.

Dissolved organic matter (DOM) Like other physico-chemicals of water DOM alsoowskd
seasonal, year-wise and altitudinal variation mier. It ranged from 0.01 to 0.53 mg/I with aahu
mean values 0.013, 0.021, 0.031 in first year afd2) 0.021 and 0.023 mg/l in the second year at
different stations, respectively in the study.

The study of abiotic features indicates that thgmitade of various parameters is partially or
wholly associated with the level of river discharged season in the present study. The low
atmospheric temperature was always recorded dwinigr, the higher during summer and monsoon
than the winter season at all the stations. Sinolaservations also recorded by Bhatt and Pathak
(1992), Pathani (1995) and Mahar (2002) in therotbtees of Kumaun Himalya. The co-relation and
co-efficient (r = 0.931 and r = 0.943) between anbiand water temperature so that the water
temperature directly related to the air temperatirater temperature found to be related to elematio
and a decline in it at higher elevation may be @worated with lower ambient temperature. The pH
value high in winter and low in summer and monsom@y be due to photosynthetic activity as also
recorded by Nautiyal (1984) and Singh et.al.(1984)ther rivers of the Himalaya. The free carbon
dioxide is either absent or present in differentthe, which reflects less load of organic mattethim
water. Ganpati (1957) attributed that the changeke values of bicarbonates are related withdkee r
of photosynthetic activity. There is a progressin@ease in the total hardness in winter and summer
and decrease in monsoon. A wide variation in hasliredicates that water of this channel may not be
characterized as permanently hard as also repbytethers (Dubey et.al.,1986). The rivers of Indian
subcontinent including those draining the Himalagtaow seasonal variations (Trivedy, 1988;
Gautam, 1990; Singh, 1990). The high concentratiosulphate from upstream to downstream also
supported the fact that the human activities irirbacrease the sulphate content in the river as al
reported by Crosser (1989), Raiatal. (1984) and Gautam (1990). The silicate showediigh
concentration during monsoon, moderate in wintet law in summer in the study, as also reported
by Boon (1999). A combination of many factors ire tuvial water, such as runoff, erosion,
vegetation cover, nitrogenous compounds, fertdizeend domestic wastes including organic matter
responsible for variation of the nitrates and phasgs in the river (Johnse al, 1976, Probst, 1985
and Ahmad, 1989). The high concentration of nitmaittogen and phosphate from upstream to
downstream due to increased pollution level in tiver. The maximum amount of solids was
recorded during monsoon which indicates poor qualft water in the season (Pathani, 1995 and
Mahar, 2002). An increase in temperature of watsults in decrease of DO and an increase in
sediment concentration hampers the photosynthesisreduces DO level (Ellis, 1973). Torrential
nature of river and its gradient resulted in vaoiaiof DO from upstream to downstream in the water.
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An inverse relationship between DO and free cadiorxide in fresh water bodies reported by Joshi
(1993) and Jostet al. (1993). The values of BOD and COD shows variatitomonths, season and
altitude in the water (Tewasdt al. 1986, Sunder 1998, Pathani 1995, Sieglal. 1998 and Pathani
and Mahar, 2006).

The seasonal, monthly and altitudweaiiation of plankton is related with temperaturel a
dissolved oxygen because the summer peak of playtkign followed by zooplankton in the water.
The moderate second peak of plankton in early winteen moderate water temperature and high DO
may be related to the photosynthesis and low titybfdimost transparent water) and low solids & th
river. But the plankton volume and population waw lin monsoon due to high temperature, high
turbidity, high solids, high conductivity and low@ Similar results were obtained by Pathani and
Mahar (2006) and Joskt al. (1996) in some lotic waters of Uttaranchal HimalayThe velocity of
water, width and depth of water in different sparevstudied and it was found that the number and
guality of zooplankton and zoobenthos were highelow altitude then the high altitude (Gairsen).
Other hand the velocity of water was very high iansoon when there were very few zooplankton
and aquatic insects in the study as also reporyeBabhani (1995) and Mahar (2002) in Sarju and
Suyal river of Kumaun Himalayas.

Table 3. Ichthyo-diversity in the river west Ramgangaq242002)

Family /Genus/ Species Station

Gairsen | Chaukhutia | Masi
Cyprinidae
Barilius bendelisis + ++ ++
Barilius vagra + ++ ++
Barbus conchonius + + +
Barbus ticto + + +
Garra gotyla ++ + +
Garra lampta + ++ +
Labeo dero + + +
Schizothorax plagiostomus + ++ ++
Schizothorax richardsonii  + + +
Tor putitora + ++ ++
Tor tor + ++ ++
Botinae
Botia almorhae ++ ++ +
Nemachelius botia ++ + +
Nemachelius montanus ++ + +
Sisoridae
Glyptothorax pectinoptrus ~ ++ + +
Luguvia sp. - + -
Pseudoecheneis sulcatus  ++ + +
Mastacembellidae
Mastacembelus armatus + + +
+ = Present ; ++ = Abundant ; - = Absent

Fish composition and fishery Some 18 species of fishes belonging to four fiesilsuch as
cyprinidae, botinae, sisoridae and mastacembellltage been recorded with fluctuation of fish
species at different collecting sites (Gairsen, UBhatia and Masi) in the river during two years
(Table 3). The percentage of species of fish has bbtained as 7.33Tor spp.; 10.7 Schozothorax
spp. ; 13.76 Botia almorhae;11.92 -Garra spp; 10.10 -Mastacemballus armatus5.50 -Puntius

44 K



spp ; 1.83 -Labeo derol..83 ;Barelius spp19.26; and 19.26 percent of others when tataibvers
of fishes counted in the water. While it was 31:Zbor spp; 21.34 -Schizothorax spp 8.60 -
Barelius sppg 7.19 -Botia almorhae 5.21 - Garra spp; 7.19-Labeo derg 8.60 Mastacemballus
armatus; 2.06 -Puntius sppand 9.5 percent of other fishes on the basiseilt in the river.

The catch per unit effort (CPUE) ranges from 20tb.®50.0 gm|man|hr in the river. The
ornmental fishes such @otia almorhae Puntius tictg P. conchoniusNemacheilusnontainusmay
be used as the aquarium fish. The production|landirfishes during 2001 was 905.0 Kg and 816.0
Kg during second year, 2002 with 205 and 198 ddydisbing, respectively in the river west
Ramganga. Similar data on fish landing has beeasrded in Sarju river by Pathani (1995).

Table 4. Water velocity, depth and width of river Ramgagast)

Months | Year Velocity in m/ Sec. Depthin m Width in m
Gairsen | Chaukhutia | Gairsen | Chaukhutia | Gairsen | Chaukhutia
) (n (0 (n )] (I
Jan. 2001 0.33 0.19 1.5 1.1 20.0 23.2
2002 0.31 0.19 1.3 1.3 20.2 24.2
Feb. 2001 0.29 0.19 1.2 1.4 20.5 235
2002 0.25 0.17 1.1 1.2 20.6 245
Mar. 2001 0.18 0.22 1.3 1.1 19.2 23.1
2002 0.19 0.2 1.3 1.5 19.4 23.9
Apr. 2001 0.17 0.19 1.9 2.0 19.1 22.0
2002 0.18 0.27 1.7 1.4 18.9 23.7
May. 2001 0.18 0.19 1.1 1.5 18.5 24.0
2002 0.18 0.20 1.2 1.5 19.1 25.3
Jun. 2001 0.20 0.28 1.3 1.2 18.9 32.0
2002 0.27 0.13 1.4 1.9 20.2 35.0
Jul. 2001 0.27 0.20 2.5 2.8 22.3 35.2
2002 0.27 0.27 2.1 2.5 22.4 37.3
Aug. 2001 0.59 0.22 3.2 3.7 25.3 38.0
2002 0.22 0.28 3.0 3.4 25.5 39.2
Sep. 2001 0.47 0.25 3.5 4.9 25.7 39.0
2002 0.49 0.27 34 4.5 25.9 39.5
Oct. 2001 0.47 0.19 2.5 4.1 22.8 31.0
2002 0.47 0.27 2.1 35 22.4 33.1
NOV. 2001 0.29 0.17 1.1 2.0 19.6 28.0
2002 0.37 0.19 1.3 1.1 18.7 30.2
Dec. 2001 0.28 0.17 1.3 1.5 19.3 25.2
2002 0.28 0.18 1.1 1.1 18.9 30.2
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Research Communication

Harnessing the economic potential of Orchids in Uetranchal

Ajay Kumar Singh, Rakesh Mer and C. Tiwari
KVK, Jakhdhar (GBPUA&T, Pantnagar). Rudraprayag-238. Uttaranchal

Orchids are most fascinating among all the ornaatentThe range of diversity in the form of
flower colour, size, shape and long vase life hetlffrese exquisite flowers to be one of the leading
cut flowers at the global level. India has greateptial of becoming a major exporter of orchids at
global level. Its main strength lies in its richngéic resources, varied climatic zones, availgbit
trained manpower in the field of floriculture, lesscost of production in comparison to the other
major orchid growing countries. However, till dételia has failed to make any impact in this sector.

The region falls under high rainfall zone and @eiemranges from subtropical to alpine. The
region is characterized by difficult terrains, widariation in slopes and altitude, land tenure esyst
and cultivation practices. The transport and conmiaiion system is poorly developed. As a result,
majority of area in the region still remains inagsible. Majority of the population is dependent on
agriculture, horticulture and allied land basedivétets. The region once richly endowed with
luxuriant forest growth and rich crop genetic dsigr is denuded due to human interference and
adoption of unscientific land use systems. Weskéimalayas is richly endowed with orchid genetic
resources. The region is home to about 250 spetieschids, out of total 1250 species in India. The
region is not only rich in terms of number of sgscbut more importantly many of them rank at the
top of the list of ornamentally important ones. Hwer, this natural orchid wealth of the countryaas
whole and of this region in particular, is yet te Judiciously utilized and managed to harvest
economic benefit. Moreover, there is always thegdamf losing most of the valuable orchid wealth,
unless scientific conservation measures are talay avith proper utilization. This is evident from
the very painful fact that many of these beautifwice abundant species, are now rare and some of
them are already no more visible in the wild.

Strength
Strength of the region lies in the following
- Rich gene pool.
- Natural habitat of many ornamental species.
- Superiority of many of the species in terms of dgsée horticultural traits.
- Suitable ago climatic conditions.
- Scope for expansion of area in tribal tracts.
- Fast growing domestic market and export demand.
- Recent liberal Government policies in the floricvét sector.
- Low labour cost in comparison to the European aoest
- Central geographic location to the major flowersmption centers.
- Availability of trained scientific manpower and gbimstitutional infrastructure.

Shortcomings

Despite its immense genetic richness and othetaineadvantages, the orchid trade in
particular and floricultural trade in general, fradme Western region could not develop upto the
desired level due to the following shortcomings.
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- Lack of interest and unawareness.

- Lack of scientific characterization, evaluation autidization of available recourses.
- Non-availability of quality planting materials afternationally accepted varieties/hybrids.
- Non-availability of quality planting material on s®mscale.

- High initial investment and maintenance cost.

- Very long gestation period in case of orchids.

- Lack of Scientific information on agro-techniques.

- Lack of information on integrated pest management.

- Inadequate information on post harvest managenantipes.

- Week marketing linkages.

- Lack of information on economics of orchids.

- Lack of suitable storage, packaging and transjaaitity.

- Inadequate research and extension support.

Commercially Potential Orchids of Western Himalaya

The region is endowed with nature’s bounty; ak ttihree types, viz., warm growing,
intermediate type and cool growing orchids can fwevg in this region at different altitudes. These
facts offer this region a significant advantagerawe traditional centers of orchid production wdorl
wide which can grow either warm growing or intertiaéel or cool growing types but not the all.

Orchids for Cut Flower

In the temperate type or the cool growing typgmbidiumshave the greatest potential in the
region.Cymbidiumsare the front runner among all orchids in the glatut flower trade. Among all
Orchid species used as cut flowe@ymbidiumsoccupies the foremost position. It fetches highest
price per flower on the international market. Theésinational flower trade is solely based on the
modern hybrids bred from 5 or 6 larger floweredcgpefound in the so called Himalayan Orchid belt
at elevations between 1000 and 2000 meter. Theeflowf the wild species are not suitable for
international trade due to their inferiority in e of floral form and colour, keeping quality and
ability to travel long distances from farm to thecaon centersCymbidiumsgrow vigorously and
produce export worthy flowers in a relatively navremperature regime (10-29. For production of
export worthy spikes, plants should be protectethfall sorts of weather damage, at least at the tim
of flowering. Cymbidiumswill be sold as whole cut spike or as individubddms. Standard spike
should not contain less than 8 flowers per spiketHe warm category the most suitable are
Dendrobiums, Vandas, Arandas, Arachra;. These are the most popular cut flower spraysd
wide. The lower altitudes in this region are jugal for many of these hybrids.

Potted Orchids

In the present scenario beside production of @wedts, orchids also have great potential as
potted ornamentals. Many of the Indian speciestheastern Himalayan species in particular, are
suitable for their direct use as high value pottedelty. Unfortunately, this still remains a granea
and suffers from lack of attention and realizatioh its tremendous potential. Gendgerides,
Arachnanthe, Bulbophyllum, Calanthe, Coelogyne, l@gimm, Dendrobium, Eria, Phaius,
Phalaenopsis, Pleione, Rhyncostyles, Vamwdee found to possess the desirable characteragip®t
plants. The number will be higher if hanging types also considered.
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Orchids as Traditional Medicine

History of orchids probably started with their usemedicinal plants. As early as 200 BC the
Chinese pharmacopoeia the Sang Nung Pen Tsao ChingnentionsDendrobiumas a source of
tonic, astringent, analgesic, anti-inflammatory ahces. In Europe, in the medieval belief of the
doctrine of signatures, tubers of some of thesatplaere thought to confer virility and potency. In
India also orchids have been in use in indigenogstemn of medicines since Vedic period.
“Ashtawarga” — a group of 8 drugs in Ayurvedic gstwhich are used for preparation of tonics,
such as ‘Chyavanpras’, consists 4 orchid speciesMalaxis muscifera(Lindl.)Kuntze, Malaxis
acuminateD.Don, Habenaria intermediaD.Don andHabenaria edgeworthHook. F. Around 40
other species are being used in indigenous medgyiseem. Important orchid genera that are being
used as medicinal sources awscampe, Bulbophylum, Calanthe, Coelogyne, Cymbidium
Cypripedium, Dactylorhiza, Dendrobium, Epipactisyiak Eulophia, Filckingeria, Habenaria,
Liparis, Luisia, Malaxis, Pecteilis, Pholidota, Righostylis, Satyrium and Vand&cientific studies
on the medicinal properties of these orchids amdr tlilization should be taken as priority area of
research.

Strategies

To harvest the full potential of the orchid cuétas a highly profitable enterprise in India as a
whole and in the north east in particular propeeagch support is very essential. For resolvingpmaj
constraints in production of orchids, mission mageroach is essential in the following areas.

Collection, characterization, evaluation, conseovaaind improvement.
Systematic breeding and production of commercidktias and hybrids of superior quality.

Standardization of agro-techniques for commercidiivation and package of practices for
post-harvest management for domestic and expokeatsar

Production of quality planting material.
A repository of information and a centre for traigi

49



Selected Abstracts

Agarwal, S.K. 2006.Re-energizing
watermills for multipurpose use and
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Angchok, D. and Dubey, V.K.2006.
Traditional method of rainfall

prediction through Almanacs in

Ladakh. Indian Journal of Traditional
Knowledge5(1): 145-150. Division of
Agricultural Extension, Indian Agriculture

Abundand rivers, streams, rivulets, and lakes avad in
the Indian mountain region; ultimately, they flowveh to
meet the water needs of the population residinghe
plains. Adequate efforts have not been made tcebartine
water resources that originate in the Himalayarmorein
order to address the increased need for small-scaagy
for local use and sustainable livelihoods among the
population living in remote and inaccessible moimta
areas. Most of these areas are still without ébitgtrwhich
plays a vital role in the development of any sgci€here is

a need to ensure that local communities can befnefit
energy just like people in the plains: they needb&
empowered to tap and make the best use of locarwat
resources, based on traditional knowledge of tegciesi to
do this and improvement of time-tested technolodjies
better efficiency. This will allow them to produeelded
value and enhance their livelihood options.

Farmers in Ladakh (North eastern part of J&K State)
still following the agronomic practices of crop gugtion
based on astrological facts lobtho (Tibetan almanac), yet
there is no systematic study or very few ever gitethto
see the rationality of the ancient knowledge systeike
Indian Panchang(the religious calendar), the Tibetaotho

Research Institute, New Delhi; Institute ofalso has a mathematical base for predicting the

Agricultural Sciences, Banaras Hindu
University, Varanasi, Uttar Pradesh.
[ALMANACS; LADAKH; LOTHG,
TIBETAN ASTROLOGY;
TRADITIONAL RAINFALL
PREDICTION METHOD; WEATHER
FORECASTING]

Angchok, Dorjey and Singh, Premlata
2006.Traditional irrigation and water
distribution system in Ladakh. Indian
Journal of Traditional Knowledgé(3):
397-402. Division of Agricultural
Extension, Field Research Laboratory,
DRDO, C/o 56 APO; Division of
Agricultural Extension, Indian Agriculture
Research Institute, New Delhi. [FOLK
TRADITION; LADAKH,;
TRADITIONAL IRRIGATION; WATER
MANAGEMENT]

Bakshi, Meena; Bansal, Shalini and
Husen, Azamal2005.Rooting of

meteorological occurrences. An attempt has beenemad
through this study to check the rationality of falh
predictions made inlotho. The findings were quite
encouraging and the rainfall predictions madktino were
found to be going hand-in-hand with the predictiorede

by Government meteorological departments through
modern techniques and procedures.

An attempt has been made to discuss the importahce
water to Ladakh farmers, its use pattern, tradiion
irrigation and water distribution methods, prevalen
management institutions and how these phenomena are
codified through expression in folk tradition anacadl
beliefs.

Softwood nodal cuttings of 32 months old were rdote
under mist to investigate the influence of locatioh
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softwood nodal cuttings ofDalbergia
sissooRoxb.(Shisham) as influenced by
stump height and position of cuttings on
shoots Indian Journal of Forestry28(3):
307-315. Plant Physiology Discipline,
Forest Research Institute, Dehradun,
Uttaranchal. [DALBERGIA SISSOO;
GENETIC VARIATION; STEM
CUTTING]

Banerji, Gargi and Baruah, Manali
2006.Common energy facilities based
on renewable sources - Enabling
sustainable development in highland
areas in the Indian Himalayas
Mountain Ressearch and Development
26(2): 98-103. Pragya, A212A Sushant
Lok, Phase |, Gurgaon 122002, India.
[ECONOMIC DEVELOPMENT; HIGH
ALTITUDE; NATURAL RESOURCE;
SUSTAINABLE DEVELOPMENT]

Baskar, Sushmitha: Baskar, R
Mauclaire, L.? and McKenzie, J.A?
2006.Microbially induced calcite
precipitation in culture experiments:
Possible origin for stalactites in
Sahastradhara caves, Dehradun, India
Current Science90(1): 58-64.
'Department of Environmental Science
and Engineering, Guru Jambheshwar
University, Hisar 125008 aboratory of
Geomicrobiology, Geological Institute,
ETH-Zentrum, 8092 Zurich, Switzerland.
[BACTERIA; BIOMINERALIZATION,;
CALCITE; CAVES;
GEOMICROBIOLOGY]

cuttings on rooting ability in different clones Dhlbergia
sissoo As compared to 0-15 cm height of stump, 15-30 cm
of stump height produced maximum shoots, shoottieng
and number of cuttings with maximum propagule
production. Overall, rooting and sprouting percgataoot
number, root length, sprout number, sprout lentghf
number, fresh and dry weight of sprouts were bettelr5-
30 cm height, while fresh and dry weights of roatrev
better at 0-15 cm. Location of cuttings within shoo
influenced rooting and growth. Cuttings from centra
position of shoot were better while sprout lendtash and
dry weight of sprouts were better in terminal cgs.
Marked interclonal variations were observed regaydi
rooting and subsequent growth.

From its decade-long pioneering work dedicated hie t
economic development and environmental regenerafion
the high-altitude region of the Indian Himalayasadya-an
NGO based in Gurgaon, India, focusing on apprapriat
development of wvulnerable communities and sensitive
ecosystems-devised the MVPower (Mountain village
Power) model. This comprises in essence the dewelop

of decentralized energy facilities for use in (@proving
rural welfare facilities, (b) creating sustainaliiehe-sector
enterprise clusters, and (c) providing alternatieesveruse

of natural resources. A pilot project is being iempénted in
the district of Lahaul and Spiti in the Western iémd
Himalayas. Discussion of the initial results of {heject
constitutes the core of this paper.

Laboratory experiments involving calcium carbonate
precipitation by bacteria isolated from stalactisesnpled
from three caves in Sahastradhara, Dehradun, india
were conducted to determine whether geomicrobictbgi
processes might be involved in stalactite formation
Dominant bacteria inhabiting the Sahastradhara sgave
confirmed by PCR amplification of 16S rRNA gene6g1
rDNA), were Baciilus thuringiensisand Bacillus pumilis
Culture experiments confirmed their role in mineral
precipitation. The ability of these bacteria tonfioCaCQ
crystals at different incubation temperatures (23.32C)
indicated that 2% was optimum for calcite precipitation.
The microbial community detected by DAPI staining
showed a significant number of cells (9%1Rlls, g sed).
Application of fluorescencm situ hybridization techniques,
based on the presence of rRNA, shows a large nuaiber
active microbial cells (around 55% of the total ceimber).
The microbial community is dominated by Eubacteria,
mainly sulphate-reducing bacteria (representing b0%e
total microbial community), but Archaea were alsesgnt.
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Basnet, D.B.2005.Seed collection and
cultivation of Rhododendron arboreum
Smith. Indian Journal of Forestry28(3):
239-242. Darjeeling Forest Division,
Barakakjhora, Darjeeling 734101, West
Bengal. [COLLAR DIAMETER,;
CULTIVATION; RHODODENDRON,;
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Bhagat, G.R.; Paul, Narinder and
Slathia, P.S.2006.Fuhadahaan
indigenous dry fodder storage structure
of Jammu region Indian Journal of
Traditional Knowledge5(1): 95-97.

Thin section petrography reveals that the statectibnsists

of microcrystalline calcite, which occurs in chaprsbably
attributed to bacterial precipitation. Thus, migablactivity

and optimum temperature appear to be key factors
promoting calcite precipitation and ultimately atdite
formation.

Rhododendron arboreu@mith. is a most beautiful species
among theRhododendrorgenus and used in multifarious
purposes. Over exploitation of this species haserhla
serious threat. Observing this a study on seedigation
and propagation was laid out to evaluate the piigsi of
large-scale cultivation in the Himalayas. Germmmatper
cent of this species was (Mean) 69.25 + 4.871%itdined

a mean height of 247.00 + 36.0 mm in 2 years 9 hsont
after germination and can be transplanted in tid. fi

Fuhadahathe traditional dry fodder storage structure gein
used in the Jammu region has its origin fr@ogri
language, the local dialect. It is a low cost anchdle dry
fodder storage structure constructed since the time
immemorial using the locally available material.hiblds

Division of Extension Education, Faculty wide potential to store dry fodder for many ye&kght
of Agriculture, Sher-e-Kashmir University modifications have occurred from time to time ireth
of Agricultural Sciences and Technology, construction technology. But now days, there i®@osgs

Main Campus Chatha, Jammu 180009,
Jammu & Kashmir. [DRY FODDER
STORAGE;FUHADAHA
INDIGENOUS FODDER STORAGE;
LIVESTOCK; TRADITIONAL
STORAGE STRUCTURE]

Bhan, Neeru; Kalia, Shamila and
Ahmad, Mukhtar 2005.The
consumption and utilisation of Shisham
leaves by the larvae oPlecoptera reflexa
guenee (Lepidoptera: Noctuidae)indian
Journal of Forestry28(4): 377-380.
Forest Entomology Division, Forest
Research Institute, Dehradun 248006,
Uttaranchal. [BIOMASS; DALBERGIA
SISSOO; LARVAL INSTARS]

Bharti, Shaveta and Sharma, Neeru
2006.Social relationships of physically
challenged institutionalized children
Journal of Human Ecology.9(3): 201-

threat to the further transfer of this structure tte
succeeding generations. This documentation of aartisin
technology ofFuhadahawill surely help to preserve the
fast disappearing constituent component of livéstatsing

in Jammu and Kashmir. This technology can be $jight
modified and adapted to various situations. Hemst-c
effectiveness dfuhadahahas also been discussed.

The consumption and utilization of Shisham leaweshie
larvae ofPlecoptera reflexavas determined and the food
consumption was found maximum in fifth instar larvae.
108.96 mg and assimilation was also recorded maxiimu
fifth instar i.e. 70.21 mg and body growth follow#e
same trend as it was maximum i.e. 25.22 mg in iifstar
and minimum in first instar i.e. 0.05 mg.

A sample of 10 children in the age group of 9-1@rgevas
selected from an institution working for physically
challenged children in Jammu with the purpose BeSS
their views about their relationships with theiepand their

203. Post Graduate Department of Homeviews about heterosexual relationships. The tosdsl were

Science, (Human Development),

sociometery, interview schedule and incomplete esmat

University of Jammu, Jammu, J&K, Indiatest. The major findings of the study were that thé
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[HETEROSEXUAL RELATIONSHIPS;
PHYSICALLY CHALLENGED,;
SOCIAL RELATIONSHIPS]

Bhatt, V.P. and Negi, G.C.52006.
Ethnomedicinal plant resources of
Jaunsaritribe of Garhwal Himalaya,
Uttaranchal. Indian Journal of
Traditional Knowledge5(3): 331-335.
G.B. Pant Institute of Himalayan
Environment and Development, Kosi-
Katarmal, Almora 263643, Uttaranchal.
[CONSERVATION;
ETHNOMEDICINE; JAUNSARI TRIBE;
TRADITIONAL HEALTH CARE
SYSTEM]

Bisht, Sudhir Singh; ‘Buchar, S.K. and
Kothyari, B.P. 2006.Traditional skill of
resource utilisation Indian Journal of
Traditional Knowledge5(3): 403-406.
G.B. Pant Institute of Himalayan
Environment and Development, Kosi-
Katarmal 263643, Almora, Uttaranchal;
“ICIMOD, Khumaltar, GPO Box 3226,
Kathmandu, Nepal. [CENTRAL
HIMALAYA; FIBRE EXTRACTION;
INDIGENOUS KNOWLEDGE]

Chaujar, Ravinder Kumar 2006.
Lichenometry of yellow Rhizocarpon

children had good social relationships with thedepbut
there were few who needed guidance in this dinectidl
the children had a positive attitude towards heesroal
relationships. Sex stereotyped behavior was alsorshy
children.

An attempt has been made to evaluate plants uged fo
medicare by the tribal people of the Jaunsar dr&adhwal
Himalayas. The study reveals the indigenous medlicises

of 66 plant species belonging to 52 genera andadiliés

by the tribal people of Jaunsar. Ethnomedicinat ugel?
species recorded in the paper are the first rdpart the
region. Documentation of traditional knowledge dre t
ethnomedicinal uses of these plants is essential fo
conservation efforts for the plant resources and deug
development.

The peasants have evolved ecological and economic
sustainability in an agro-forest livestock manageme
system centred on Grewia over centuries in central
Himalaya. The report focuses on the communitieslires

in Kature valley in Central Himalaya, who have tg¢ao
utilize the Grewia for a number of domestic uses. The
system's sustainability has been achieved through
knowledge of local ecological processes deriveduiin
traditional means. In the past, these models afures
utilization were sustainable on account of low ibiot
pressure, but now with the increase in populatiwese age-

old practices, which were providing both economia a
ecological sustenance, have started showing signs o
redundancy being less economical.

In the present study, the growth rate and colooizatelay
of yellow Rhizocarpon geographicuspecies of lichen are

geographicumas database for the recent recorded to date recent geological activities at thfferent

geological activities in Himachal
Pradesh Current Science90(11): 1552-
1554. Wadia Institute of Himalayan
Geology, Dehradun 248001, India.
[COLONIZATION DELAY; GROWTH
RATE; LICHENOMETRY;
MONUMENTS; RHIZOCARPON]

localities in Himachal Pradesh. The study involvibe
measurement of the largest sized specimen growiriye
well-dated monuments. Correlation of size with agg,
plotting the measurements on a graph and findiegotrst
fit line, gives the rate of growth of lichens (pe¥ar) and
colonization delay, the time taken by the lichemgtow on

a surface after its exposure to the atmosphetwmstbeen
found that colonization delay and growth rate ia fhur
localities namely Sanjoli, Kanlog (both in Shimla),
Dharamshala and Dalhousie are 24,68,50,86 yrs atg] O
0.79, 0.56, and 0.54 mm/yr respectively. Colonirati
period was also confirmed by the absence of licloenthe
recent monuments prior to the calculated dates. The
database will be useful to date the recent gedbgic
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activities in the region.

Chhetri, R.B. 2006.Trends in Tribals in Meghalaya not only cultivate varietyanbps but
ethnodomestication of some wild plants also domesticate quite a lot of wilds plant speaetheir
in Meghalaya, Northeast India Indian courtyard, orchards, kitchen garden, flower gardeal
Journal of Traditional Knowledgé(3): sedentary agricultural fields. Present study hadoead as

342-347. Department of Biological many as 62 wild plant species under 59 genera @ielpo
Sciences and Environmental Science, P.B4 families domesticated B¢hasis, GarosandJaintias of
No 6250, KTM Dhulikhel, Kavre, Meghalaya.

Kathmandu University, Nepal.

[ETHNODOMESTICATION;

ETHNOMEDICINE; FOLK MEDICINE;
KHASI TRIBE; MEDICINAL PLANT]

Chutia, P. and Solanki, G.S2005.Ethos The paper gives an account of the use pattern ofn@m

and culture of nyishi tribe and use Indian Monitor (Varanus bengalengissmong Nyishi tribe
pattern of Common Indian Monitor of Arunachal Pradesh. The Nyishi tribe constitutearly
(Varanus bengalensi®audin, 1758) in  22% of tribal population in the stadaranus bengalensis

Arunachal Pradesh, India Indian used often as food supplement, in therapeutic ralland
Journal of Forestry28(4): 421-424. trades. The high rate of killing, 3-4 animals/moirtha

Department of Forestry, North Eastern  village and their eggs, poses threats for survofathe

Regional Institute of Science and species in Arunachal Pradesh.

Technology (NERIST), Nirjuli 791109,
Itanagar, Arunachal Pradesh.
[BIODIVERSITY CONSERVATION;
INDIGENOUS SYSTEM; NYISHI

TRIBE]

Das, A.K. and Tag, Hui2006. An ethnobotanical study was done Kinamti dominated
Ethnomedicinal studies of theKhamti area of Chongkam and Namsai Circle of Lohit distoc
tribe of Arunachal Pradesh Indian Arunachal Pradesh during 2002-208hamti tribe is rich
Journal of Traditional Knowledgé(3): in plant based traditional knowledge. Of 45 meditin
317-322. Department of Botany, plants studied, 5 plants were found to be used atana
Arunachal University, Rono Hills, and fever, 4 in bone fractured, 3 in anemia, 2 dach
Itanagar 791112; Centre for Biodiversity, snakebite, cancer, reproductive health, and rabieach in
Division of Plant Taxonomy & tuberculosis, diabetes, and jaundice, and restctiming
Ethnomedicine, Department of Botany, different ailments which are used either singly ior
Arunachal University, Rono Hills, combined form. The science of orthopaedics wasddan
ltanagar 791112, Arunachal Pradesh. be well developed and their medicinal preparation
[ARUNACHAL PRADESH,; techniques are mostly accompanied by enchanting

ETHNOMEDICINE; FOLK MEDICINE; traditional mantra.
HERBAL REMEDIES; KHAMTI
TRIBE; MEDICINAL PLANTS;

TRIBALS]

Devi, N. Dayabati; Devi, Kh. The present study examines the heretability ofefirand
Sakhitombi and Singh, T. palmar quantitative dermatoglyphic traits by cadtialg
Shyamacharan2006.Familial Karl Pearson's coefficient of correlationship ‘rnda
correlations for finger and palmar regression equation between the actual parentstalolden
guantitative dermatoglyphic features and unrelated pairings. The sample is made up of 50
among the Khurkhul of Manipur . couples and their 135 children (66 sons and 69 ldars)
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Anthropologist 8(2): 119-124. Departmentbelonging to the Khurkhul community of Manipur. The

of Anthropology, Manipur University, traits included in the study are: total finger Bdgount,
Canchipur, Manipur, India. absolute finger ridge count, pattern intensity ipdealmar
[CORRELATION CO-EFFICIENT; main line index, atd-angle and palmar a-b, b-c, ridde
FINGER RIDGE COUNT; PALMAR counts. Highly significant correlation values tegtthan
RIDGE COUNT; PATTERN the theoretical value of 0.5 of parent-child welbseyved in

INTENSITY INDEX; REGRESSION] the studied quantitative feature, except palmarand c-d
ridge counts. The estimated values of correlata@fficient
‘r found in parent (x)-child (y) correlationshipoif total
finger ridge count (TFRC), absolute finger ridgeumb
(AFRC) and finger pattern intensity index (PH) a&gveth
the theoretical value of coefficient of correlatibatween
mid-parent and the child i.e.(® or 0.71. In all the studied
guantitative dermatoglyphic features, randomly qmhir
unrelated ones show very low correlation values nvhe
compared with those of the related parents andirehils
correlation values, except father-child correlati@ue of
palmar b-c ridge count. Higher correlation coeéfiti
values of ‘r' were observed in finger than in palmEhis
indicates that environmental factors exert greefferct on
the palmar region in early prenatal life than datenfinger.

Dhawan, Seema; Bhandari, R.S. and  The present paper deals with the swarming of aléteg
Singh, R.B.2005.Behavioural studies of asociated activities (sexual dimorphism, dealatiailing

alates and colony foundation under attitude and tandem behaviour) and colony formdtipthe
laboratory conditions in Odontotermes  termite Odontotermes distanklolmgren & Holmgren in
distansHolmgren & Holmgren laboratory conditions. The female ©f distangnitially lays
(Isoptera : Macrotermitinae). Indian about 25-28 comma shaped eggs, which hatches teut af
Journal of Forestry28(2): 195-199. 48-52 days. The first batch of workers became adaiter

Forest Entomology Division, Forest 40-45 days. It takes 124 days from the date of reivay to
Research Institute, Dehradun 248006, the first gallery formation by the workers.

Uttaranchal. [CALLING ATTITUDE;

SEXUAL DIMORPHISM]

Dhawan, Seema; Mishra, S.C. and Each colony of the termite has its own peculiar undo
Singh, R.B.2005.Inter and intra- Every member of the colony recognizes this odowt an
colonial recognition of nest and nest- avoids entering in the nests of others colony. Expnts
mates byMicrocerotermes beesoni were made to alter the memory of colony odour & th
snyder (Isoptera : Termitidae). Indian termite Microcerotermes beesot8nyder. The memory of
Journal of Forestry28(3): 301-305. colony odour cannot be easily altered, howevelighy
Forest Entomology Division, Forest reduced by some technique, resulted in the dullmedsath

Research Institute, Dehradun 248006, of the termites. Colony odour seems to be genetarigin
Uttaranchal. [COLONY ODOUR; NEST- and environment probably does not play any roletsn
MATES; SUB-TROPICAL FOREST] development.

Dimri, B.M. *; Jha, M.N. and Gupta, A study was conducted in Yamuna Forest Division of
M.K. 2006.Soil potassium changes at  Garhwal Himalayas to determine the potassium siattlee
different altitudes and seasons in upper soils of different altitudes and seasons, and ksitatheir
Yamuna forests of Garhwal Himalayas correlation. The results showed general decrease in
The Indian Foresterl32(5): 609-614. potassium down the soil profile with respect titade and
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Forest Soil and Land Reclamation seasons but increased with higher altitude. Theoseh
Division, Forest Research Institute, effect showed higher values in autumn than spriragal
Dehradun, UttaranchalAgroforestry &  and available potassium showed highly significanitpve
Extention Division, Arid Forest Research correlation at all the altitudes and seasons agifisiant
Institute, Jodhpur, Rajasthan, India. negative correlation with soil depth. In generag soils at
[CHIRPINE; CLIMATIC CONDITIONS; different altitudes are well supplied with potagsiu
GARHWAL HIMALAYA]

Dutt, Vaishnu and Gupta, B.2005. The study was conducted to investigate the
Interaction between trees and ground  phytosociological variations in herbage vegetatiomer
flora in different aged chirpine stands of different aged Chirpine trees at four locationg,,vBarog,
sub-tropical region in India: Il. Basal Deothi, Dharampur and Tatul of Solan Forest Divisio
area of herbage and lailndian Journal Himachal Pradesh, India. Each location had fouessit
of Forestry 28(2): 188-194. Department representing sapling, pole and tree stage and open
of Silviculture and Agroforestry, Dr. Y.S. grassland. Herbage characteristics, viz. Basal amdd Al
Parmar University of Horticulture and increased from July to August/September and detlipe
Forestry, Nauni, Solan 173230, Himachalto November in all sites. Total basal area of dsifé
Pradesh. [CHIRPINE; GRASSLAND;  species was higher in open grasslands as compared t
VEGETATIVE GROWTH] Chirpine sites. Monthly plant sampling in each sitecaled

the presence of ten grass species, two sedgetedumes

and two non-legumes in all. Among the differentceps

Themeda anathera; Panicum maximum; Chrysopogon

montanus and Pollinia argentea were the major

contributors to the basal area of herbage vegetdtitl of

herbage under Chirpine sites was less as comparealt

of herbage in open grassland during different seggl

LAl of herbage was significantly related to thedlasea of

herbage vegetation.

Dutt, Vaishnu and Gupta, B.2005. The present study was conducted to investigate the
Interaction between trees and ground  variations in herbage production under Chirpinedsaat
flora in different aged Chirpine stands  four locations viz. Barog, Deothi, Dharampur anduT af

of sub-tropical region in India: IIl. Solan Forest Division, Himachal Pradesh, India rdyri
Biomass of herbage and laindian 1998. Each location had four sites three repreasgnti
Journal of Forestry28(3): 273-283. different ages of Chirpine stand viz. sapling, pate tree
Department of Silviculture and whereas fourth one represented an open grassHarohge

Agroforestry, Dr. Y.S. Parmar University vegetation characteristics viz. biomass producdiod LAI
of Horticulture and Forestry, Nauni-Solanincreased from July to August/September and thereaf
173230, Himachal Pradesh. [BIOMASS showed a continuous decrease upto November irhall t
PRODUCTION; CHIR-PINE FOREST,; sites. Among different speciesThemeda anathera,
GRASSLAND; LEAF AREA INDEX] Panicum maximum, Chrysopogon montaiamnsl Pollinia
argenteawere found to be the major contributors to the
biomass production. Values for biomass productiod a
LAI of herbage were higher in open grasslands agpeoed
to Chirpine inhabited sites. LAl was significantiglated
with the aboveground biomass.

Garg, V.K. and Singh, P.K.2005.Status A study was conducted with objectives to know ttedus
of available nutrients in some soils and of nutrients in some soils and plants growing almntig in
plants from East Khasi District of the East Khasi District of Meghalaya state. Reslisved
Meghalaya Indian Journal of Forestry  that the soils of cultivated site were highly acjdich in
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28(4): 411-415. National Botanical
Research Institute, Lucknow, Uttar
Pradesh. [CORRELATION CO-
EFFICIENT; CULTIVATED SOIL;
MICRONUTRIENTS]

Gauniyal, Mansi 2006.The Study of
blood group A1A2BO and Rh among
the Brahmins of Mussoorie,
Uttaranchal. Anthropologist 8(1): 53-54.
Department of Anthropology, University
of Delhi, Delhi 110007. [CASTE
GROUPS; CENTRAL HIMALAYA,
GENETIC DIVERSITY; GENETICS
MARKERS]

Hewitt, Kenneth 2005.The Karakoram
anomaly? glacier expansion and the
‘Elevation Effect,” Karakoram
Himalaya. Mountain Ressearch and
Development25(4): 332-340. Cold

organic carbon and N, low to medium in availablar@

medium in K supply. Micronutrients in forest arearain
sufficient quantity. The available Zn was low arelas at
toxic level in cultivated soil. Plants were richén

macronutrients concentration growing in cultivattat

forest soils. The concentration of leaf Fe in Gingad
Turmeric was extremely higher indicated its toyicthere
was a greater accumulation of Mn and ZnHwpatorium
odoratumand Cu byLitsea cubebagrowing in the forest
soils.

The present paper reports the distribution of A1@2a&hd
Rh(D) blood groups among the Brahmins of Mussoorie,
Uttaranchal. The frequency of blood group A is fdaom be
highest. Frequency of Rh(D) positive is as muct7ag4%.
When compared with the other studies available from
Uttaranchal, present caste group - Brahmins fallsloser

to the other population groups of Uttaranchal.

In the late 1990s widespread evidence of glacipaesion
was found in the central Karakoram, in contrastato
worldwide decline of mountain glaciers. The expansi
were almost exclusively in glacier basins from kighest
parts of the range and developed quickly after diexaf

Regions Research Centre, Wilfrid Laurierdecline. Exceptional numbers of glacier surges vedse

University, 100 University Avenue,
Waterloo, Ontario, Canada, N2L 3C5.
[AVALANCHE NOURISHMENT;
CLIMATE CHANGE; HIGH RELIEF
GLACIERS; ICE THERMAL REGIMES;
ICEFALLS; INNER ASIA;
SUPRAGLACIAL DEBRIS]

Jaglan, M.S. and Thakur, B.R.2006.
Ecology of changing cropping pattern in

reported. Unfortunately, there has been no on-going
measurement of climatic or glaciological variatdeshese
elevations. The present article examines possible
explanations for this seemingly anomalous behausing
evidence from short-term monitoring programs, low-
altitude weather stations, and the distinctive remvnental
characteristics of the region. The latter involnteiactions
between regional air mass climatology, its seaggnal
topoclimate or ‘verticality’ effects on glacierstiviextreme
altitudinal range, climatic sensitivities of heawgrsus thin
supraglacial debris, and complex temperature biigtan in

ice masses with ice falls throughout critical eteres.
Valley climate stations indicate increases in igation
over the past 50 years and small declines in summer
temperatures, which may indicate positive trendglacier
mass balance. However, the suddenness of the éxpsns
is problematic, as is their confinement to glacfeosn the
highest watersheds while others continue to retféegtrmal
shifts in ice masses with extreme altitude rangey be
even more critical, leading to an accelerated tidoligion

of ice mass by elevation.

With the fast increasing population, the land-matioris
decreasing fast in Himachal Pradesh. Undoubtealhd Is
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Bharmaur tribal area of Himachal
Pradesh Journal of Human Ecology
19(1): 13-20. Department of Geography,
Kurukshetra University, Kurukshetra
136119, Haryana. [CHANGES;
CROPPING PATTERN; SPATIAL
VARIATIONS]

Jain, Alka; Pal, J.; Rai, S.C. and
Sharma, E.2005.An analysis of forest
vegetation and land use change in the
Khecheopalri sacred lake watershed in
Sikkim. Indian Journal of Forestry28(4):

the most prominent resource endowment in the agriu
economy of the tribal areas in the state. Bharrbaing a
hilly region has lesser proportion of area avadahbbr
cultivation. The present study is based on secgruta of
sample villages spread across four Valley of Bharma
region. An attempt has been made to analyse thegeban
cropping patter of Bharmaur tribal area over theoge
1947-77 to 1998-01. The study reveals that Gadais h
changed their traditional cropping pattern fromticating
local cultivars to the more remunerative cropssTdiiange
is more discemible in case of cereals and plamntatiops.
The apple(Pyrus mallu} cultivation has diffused along
valley slopes during the recent study period. Tea ander
this fruit in sample villages was merely 0.32 pentcof
total cropped area in 1974-77 which increased 20 per
cent during 1998-01. Some of the traditional khardps
namely kodrgPaspalum scrobiculatumchinae(Panicum
miliaceun) and bhrace(Fagopyrum esculentdmgrown
during mid 1970s have now been replaced by cagbscro
namely-rajmah(Phaseolus vulgar)sand urd (Phaseolus
radiatug. In case of rabi crops, whe@triticum aestivumh

is the staple food crop. But the cultivation of lear
(Hordeum vulgarehas recorded a decline. The study shows
that there are significant spatial variations iropging
pattern during both the periods under discussion.

The present study was conducted in a 17 leacred
Khecheopalri Lake Watershed in the Sikkim Himalaiyize
Lake is known for its sanctity, pristine conditiomulti
ethnicity and also as famous tourist destinatidrSikkim.
The influx of tourists is high with visible impaadf

339-347. G.B. Pant Institute of Himalayardisturbance on the Lake and its watershed. The

Environment and Development, Sikkim
Unit, P.O. Tadong, Gangtok 737102,
Sikkim. [DIAMETER; FOREST
VEGETATION; LAND USE CHANGE;
SOIL EROSION; WATERSHED]

Jeeva, S.R.D.N.; Laloo, R. Christopher

anthropogenic pressure has led to land use/coasgehof

the watershed in the past decade with increase of
agricultural land at the expense of forests. Thested
vegetation composition in the lake watershed folest
density of 248 trees/ha with sub-canopy speciesgbei
dominated in the lower diameter class. The localpfee
remove about 28% wood from annual biomass increment
and the canopy species have reduced consideratdyide

of fuelwood and timber collection resulting in isi@n of
some opportunistic species in the regeneratioresfélge
pressure of grazing is also high resulting in reaha¥ 47%

of annual primary production of floor phytomass idgr
1998. Therefore, the anthropogenic pressure on the
watershed forest needs to be minimized for minimgizhe

soil erosion processes and thus maintaining thihhefethe
Lake.

The paper deals with traditional farming systenaciired
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and Mishra, B.P.2006.Traditional
agricultural practices in Meghalaya,
North East India. Indian Journal of
Traditional Knowledge5(1): 7-18.

by indigenous communities of Meghalaya. Majority of
tribal people ¢a83 per cent) in the state is engaged in
agriculture. The shifting cultivation and terracburf)
agriculture are two major farming systems, prevaian

Ecology Research Laboratory, DepartmeMeghalaya. Tree based farming practices are a&s@mjant

of Botany, Northeastern Hill University,
NEHU Permanent Campus, Umshing,
Mawkynroh, Mawlai, Shillong 793022,
Meghalaya, India. [BAMBOO DRIP
IRRIGATION; BUN AGRICULTURE;
INDIGENOUS AGRICULTURAL
PRACTICES; SHIFTING
CULTIVATION; TERRACE
CULTIVATION; TRADITIONAL
AGRICULTURE SYSTEM,;
TRADITIONAL STORAGE SYSTEM]

Joshi, A.2006.Three dimensional
attenuation structure of the central
seismic gap region of Himalaya
obtained from inversion of seismic
intensity data. Current Scienced0(4):
581-585. Department of Earth Sciences,
Kurukshetra University, Kurukshetra
136119, India. [CENTRAL SEISMIC
GAP; HIMALAYA; INTENSITY;
ISOSEISMAL; Q VALUE; SEISMIC
HAZARD]

Joshi, Basant Kumar2006.Traditional

in the state. The crops are grown in associatidh txee
species like alderAquilaria, areca nut, coconut, bamboo,
Khasi pine, etc. Due to undulating topography and hilly
terrain, the farmers predominantly use bamboo drip
irrigation practice. The harvesting of crops addsieav
dimension towards improvement of soil fertility. &h
farmers pick up ear heads of crops only, othespsrplant

are left on cultivated land. The farmers store rgran
structures, made of soil and plant materials. Teeds
storage structures are traditional and resistansgrts.

The central gap region of the Himalaya, which lieshe
northern part of the Indian subcontinent, is exdose a
great seismic hazard. Due to paucity of existingnsie
instrumentation we have less digital data of past
earthquakes in this region. With isoseismal datahase
used damped least square inversion scheme to rget th
dimensional attenuation structure of the regiorebamQ
value. The obtainedQ structure explains the aerial
distribution of isoseismals of major earthquakesthie
recent past. The studied area covers the Tehri, tewhvich

is the locale of one of the biggest earth-fill daohdeight
260 m. The surface distribution @fvalue suggests that the
region around Tehri is surrounded by comparativebs
attenuating medium and hence is a region of paienti
seismic hazard. The obtainegd structure explains the
surface distribution of isoseismals of major eauttiges and
provides important inputs for the purpose of seishaizard
zonation.

The inhabitants of rain fed zone of Indian Central

knowledge and land use management in Himalayas have survived on their traditional managya

Indian Central Himalayas. Indian
Journal of Traditional Knowledgé(1):
34-40. G.B. Pant Institute of Himalayan
Environment and Development, Kosi-
Katarmal, Almora 263643, Uttaranchal.
[INDIAN CENTRAL HIMALAYA,

RAIN FED ZONE; TRADITIONAL
KNOWLEDGE; TRADITIONAL LAND
USE MANAGEMENT; TRADITIONAL
MANAGEMENT PRACTICES;
WATERSHED]

practices for their daily needs. A survey of Sagls of the
Garurganga-Bhetagad watershed, Indian Central Idiraal
was made through personal interview schedulesrofirig
community. By the documentation and assessmentteof t
different land resources in the watershed areast noticed
that the rain fed agriculture is one of the seresitind risky
land uses for crop cultivation. These rain fed @dgture
lands have been categorized by farming community
according to variation in soil behaviour as pericdfure
land. Such land categorization of the rain fedcadjare is
more relevant to scientific knowledge (in terms lafd
capability). Furthermore the forest and grasslahdhe
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study area are also used and managed by thesendarmi
people in view of maximum utilization. Thus, thaditional
land management practices are closely relatedmaitiern
scientific tools and techniques i.e. soil depthygitgraphy,
climatic conditions, accessibility, approaches, etc

Joshi, C.P. and Singh, B.B2006. Application of high inputs in agriculture, in termsf
Indigenous agricultural knowledge in chemical fertilizers and pesticides has endangehed
Kumaon hills of Uttaranchal. Indian sustainability of production system. Indigenouswdsalge
Journal of Traditional Knowledgé(1): of agriculture, is the result of farmers' thousayears of
19-24. Issue Department, R.B.I. experience with nature. Indigenous practices aevknto
Hyderabad, Andhra Pradesh; Departmenthe farmers and are helpful in maintaining and eoing
of Agricultural Communication, the quality of the environment. With the dissemoratof
Communication Centre, G.B. Pant modern practices the indigenous practices havéedtan

University of Agriculture and Technology,loose their ground and have been eroded to a &igat.
Pantnagar 263315, Uttaranchal. [CROP In the hills of the Uttaranchal, farmers still giae farming
PRODUCTION; INDIGENOUS by following indigenous practices. The study id@egi
AGRICULTURAL KNOWLEDGE; indigenous agricultural knowledge (IAK) of the fara
KUMAON HILLS; UTTARANCHAL] regarding various aspects of crop production.

Kakati, L.N.; Ao, Bendang and Doulo, The Ao tribe of Nagaland mostly use vertebrateveeri
V. 2006.Indigenous knowledge of medicine for a whole range of affictions like bopgin,
zootherapeutic use of vertebrate origin  rheumatism, asthma, liver disease, leucoderma,mecze
by the Ao tribe of Nagaland Journal of  tuberculosis, paralysis, antidote against poiskin,disease,

Human Ecology19(3): 163-167. stomach disorder, jaundice, night blindness, boaeture,
Department of Zoology, Nagaland malaria, dysentery, kidney problems, breathing lerab,
University, Hgs. Lumami, Mokokchung earache, burn injuries, stammering, piles, geneegakness
798601, Nagaland. [AO TRIBE; etc. Detailed information has been obtained on the
NAGALAND; VERTEBRATE; traditional therapeutic use of twenty five differeertebrate
ZOOTHERAPEUTIC USE] species, of which, some have become rare. It igesigd

that establishment of socio-ecological system thinou
sustainable management and conservation of biitiyer
may contribute tremendously to understand thigyembus
system as a reliable source of medicine, food,nmecand
other benefits.

Kala, Richa and Kala, C.P.2006. An indigenous water conservation technology wadiestu
Indigenous water conservation in Sumari village of Pauri district, Uttaranchaln&, the
technology of Sumari village, village had high population and low water quantity,
Uttaranchal. Indian Journal of therefore, they had developed an indigenous mesinaini

Traditional Knowledge5(3): 394-396. such a way so that the available water could beageth
Environment and Mountain Developmentproperly for the use of humans and livestock. The

Institute, Village & PO Sumatri, Pauri indigenous technology developed by villagers isnest as
Garhwal 246174, Uttaranchal; 36, Nawn and Chaunreesystems of water management and
Chandralok Building, Janpath, New Delhiconservation. The present paper investigates il égdtout
110001. [CHAUNREE SYSTEM,; theNawnandChaunreesystems of water conservation.
INDIGENOUS WATER

CONSERVATION TECHNOLOGY;
NAWN SYSTEM; SUMARI]

Kant, Anil *; Dutt, Vaishnu? and Pinus gerardiana Wall. (Chilgoza pine) is a verpontant
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Sharma, D.R? 2006.Genetic variability
in phenotypic characters ofPinus
gerardiana The Indian Foresterl32(6):
681-690.'Advanced Centre of Hill
Bioresources and Biotechnology, CSK
HPKYV, Palampur, Himachal Pradeéby.
Y.S. Parmar University of Horticulture
and Forestry, Nauni, H.P. [CHIRPINE;
DIVERSITY; GENETIC
PARAMETERS; GENETIC
VARIATION]

Kanwar, Promila and Sharma, Neetu
2006.Traditional storage structures
prevalent in Himachali homes Indian
Journal of Traditional Knowledgé(1):
98-103. Department of Home Science
Extension Education, College of Home
Science, CSK Himachal Pradesh Krishi
Vishvavidyalaya, Palampur 176062,
Himachal Pradesh. [TRADITIONAL
GRAIN STORAGE METHODS;
TRADITIONAL GRAIN STORAGE
STRUCTURES; TRADITIONAL
STORAGE STRUCTURE]

Kanwar, Promila; Sharma, Neetu and
Rekha, Anju 2006.Medicinal plants use
in traditional healthcare systems
prevalent in western HimalayasIndian
Journal of Traditional Knowledgé(3):
300-309. Department of Home Science
Extension Education, College of Home
Science, CSK Himachal Pradesh Krishi
Vishvavidyalaya, Palampur 176062,
Himachal Pradesh. [HIMACHAL
PRADESH; MEDICINAL PLANTS;
TRADITIONAL HEALTH CARE
SYSTEM]

conifer species distributed very sparsely and egetaa
due to reckless cone extraction leading to comdete of
natural regeneration. The present studies weredaut to
assess genetic variation in the species and to dind
genetic relationship between various charactesisfiovide
range of variation was exhibited in most of charectHigh
heritability along with high genetic gain was resed for
some characters which indicate that these chasacaer be
improved by selection. Correlation and path coieffic
analysis indicated that needle length, clear baight,
crown width and height can be used for indirecect@n
for improvement of economically important cone and
characters.

The traditional knowledge of a community in a pardar
region is derived from the local people's farmirgegience
and is handed down from previous generations teepte
generations. It entails many insights, percepticasd
intuitions, relating to agricultural practices, Healocal
environment, etc. It is often stressed that trawi#ti storage
methods are the product of decades, if not cestuwfe
development, perhaps by trial and error, but ggytas a
result of experience of the users and their ancesto
Traditional storage methods based on local ressuiae
producer level are usually well adapted to all tifpes of
grain and the environment in which they are empuloye
Consequently, storage losses are often alreadynainin
this paper, traditional method of grain storingcpices at
producer level prevalent in Himachal Pradesh iflyri
discussed.

The present research work was carried out in #ageis of
Kangra district of Himachal Pradesh to study apitim of
plants at home scale level in treating various kirmd
ailments. The information was documented using
guestionnaire and PRA technigues with the helpilzige
elders, key informants and local healers. In thesqmt
study, thirty-one plant species used by the villader the
treatment of various diseases at home scale leeet w
identified. Twenty plant species were used forrgumore
than one disease. Three plamtdpe barbadensiavill.,
Asparagus racemosufoxb. and Tinospora cordifolia
Willd. were used against more than five diseagewab
found that elder people had more inclination towdrerbal
medicines followed by middle and young people. Site
knowledge of various medicinal plants being useklerbal
treatment and their method of use is confined tatiyo
local healers, it is of utmost importance to recting
knowledge for future generations, otherwise, if W lost
forever.
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Kaushal, R; Verma, K.S. and Singh,
K.N. 2006.Decomposition patter and
nutrient dynamics in leaf litter of
Populus deltoidedarsh. in Himachal
Pradesh The Indian Foresterl32(4):
456-466. Department of Silviculture and
Agroforestry, D. Y.S. Parmar University

Decomposition rates and nutrient dynamics Rafpulus
deltoideslitter was investigated in three year old coppiced
plantation situated in the mid-hills of Himachala&esh
using the nylon net bags. Complete lossPopulusleaf
litter was achieved in 20 months. The decomposition
constant (k) was worked out to 1.27. Significant an
positive correlation was observed between decortiposi

of Horticulture and Forestry, Nauni, Solarand climatic parameters viz., rainfall and tempem{R=

Himachal Pradesh¢.B. Pant University
of Agriculture & Technology, Pantnagar,
Uttaranchal. [CLIMATIC CONDITIONS;
LEAF LITTER; NUTRIENT
DYNAMICS; POPULUS DELTOIDES]

Kishwan, Jagdish and Goyal, A.K.
2006.Gregarious flowering of bamboos
in North-East India- Need for intensive
management The Indian Forester
132(5): 525-533. Inspector General of
Forests, National Afforestation and Eco-
development Board, MoEF, Gol, New
Delhi; Dy. IG of Forests (Research and
Training Division), MoEF, Gol, New
Delhi. [BAMBOOS; GREGARIOUS
FLOWERING; INFRASTRUCTURE;
RESOURCE MANAGEMENT]

0.61), whereas temperature did not exhibit anyifssgnt
influence on the decomposition rate. Nitrogen (N),
phosphorus (P), potassium (K), calcium (Ca) and
magnesium (Mg) dynamics in decomposing litter riacka
that concentration of nitrogen, phosphorus andwaldid

not follow any specific trend during the decomgosit
process. Potassium and magnesium concentratiomeveow
revealed a decreasing trend throughout the studgdoe
Changes in absolute amount, on the other handwfed a
release pattern through the study period for Nn& lslg. P
and Ca, however, depicted a three-phase pattern i.e
leaching, immobilization and release during theirent
course of investigations.

The gregarious flowering of muli bamboos is expedte
occur in the NE States of India in the next tworyaéter it
completes its 48 year cycle. The administrationblipu
representative, the people and all other stakefwldave
initiated preemptive action to deal with this egpbal
phenomenon keeping in view the past experience of
happenings due to gregarious flowering of bambodhe
North-East India especially in Mizoram. The State
Governments in the North-East as well as Governrakent
India have prepared a detailed Action Plan for rganga
this natural calamity having wider social and eanito
implications with utmost caution, alert and prepaess.
However, the problem can be effectively managed onl
with proactive action by various agencies in thatest
Governments and the cooperation of various
ministries/departments at the Gol level, civil stgiand the
people. Adequate funding from various sourcesér3tates
and assistance from the Gol is essential to hdigate the
impact of this problem. A foolproof contingency mplés
necessary for mitigating the intensity of the peoil taking
preventive action in avoiding the fire hazardsboesk of
famine, providing relief to the people in the foohfood
grains and medical help in the event of outbrealarf
epidemic. This natural calamity can be convertdd am
opportunity for the welfare of the people of th&ates by
adequately utilizing the large quantity of raw miale
which would be available in the form of flowerecdhti@os.
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Kulkarni, Anil V. %; Dhar, Sunil?
Rathore, B.P%; K, Babu Govindha Raj*
and Kalia, RajeeV 2006.Recession of
Samudra Tapu Glacier, Chandra river
basin, Himachal Pradeh Journal of the
Indian Society of Remote Sensigd(1):
39-46.'Marine and Water Resources

The various agencies like TIFAC, Ministry of Scierend
Technology, Gol; Indian Plywood Industries Reseamt
Training Institute, Bangalore etc. are providingessary
technical know-how for value addition.

Himalayas possess one of the largest resourcemaf &ce

and glaciers that act as a huge freshwater reservoi
Monitoring the glaciers is important to assess dtierall
reservoir health of the Himalayas. Samudra Tapanés of

the largest glaciers in Chandra basin of distreshdul and
Spiti, Himachal Pradesh. Based on the field ingestons

and the remote sensing technigues, features such as

Group, Space Applications Centre (ISROgccumulation area, ablation area snowline/equilibriine,

Ahmedabad 380015, IndiZDepartment
of Geology, Government College,

moraine damaged lakes and permanent snowfield were
mapped. The glacial terminus was identified usitogaime-

Dharamsala, Himachal Pradesh 176215. dammed lake, as lake is located at down streana$itdee

[REMOTE SENSING; SAMUDRA
TAPU GLACIER; SATELLITE
IMAGES; SNOW-LINE]

Kumar, Jibon and Chandra, Lilin 2006.
Estimation of stature using different
facial measurements among the Kabui
Naga of Imphal valley, Manipur.
Anthropologist 8(1): 1-3. Department of
Anthropology, Manipur University,
Canchipur, Imphal 795013, Manipur.
[ESTIMATION OF STATURE; FACIAL
DIMENSIONS; KABUI MALES;
MULTIPLICATION FACTOR;
REGRESSION EQUATION]

Kumar, Kireet; Satyal, G.S. and
Kandpal, K.D. 2006.Farmer and state
managed hill irrigation systems in
Kumaun Himalayas. Indian Journal of
Traditional Knowledge5b(1): 132-138.
G.B. Pant Institute of Himalayan
Environment & Development, Kosi-
Katarmal, Almora 263643, Uttaranchal.
[[RRIGATION INTENSITY;

terminus. The total recession of glacier duringpgbegod of
38 years (1962-2000) is about 742 m with an averatge
of 19.5 m/yr. In addition, glacial extent is redddeom 73

to 65 knf between 1962 and 2000, suggesting overall
deglaciation of 11%. During field investigationreh stages
of glaciation using terminal moraine were identlfidhese
moraines were mapped by merging LISS-Ill and PAN.da
At the peak of glaciation, the glacial terminus wagnded
3.18 km downstream of terminus position in year 00
Total area during peak of glaciation period hasnbee
observed to be 77.67 knwhich is 12.67 kihhigher than
the present glacier extent.

In the present study, an attempt has been made to
investigate the co-relation between stature anterdifit
facial measurements among the Kabuis of Imphakyall
and estimate the stature using Regression equatidn
Multiplication factor. The study has also furtheied to
determine the more reliable approach. The sampte i
the present study comprises of 199 male Kabuishef t
Imphal Valley belonging to the age range of 183q/dars.
Six facial dimensions of each subject along witkeirth
stature were measured. The highest co-relationbkas
found between stature and Bigonial Breadth with galue

of 0.365.

The present study was conducted to make comparative
assessment of traditional farmer managed small hill
irrigation systems and State managed irrigatiotesys in
Kumaun (Central) Himalaya. Ten randomly selectathta
systems in each category in Almora district weoglisd in
terms of their operational characteristics. Diffeierigation
parameters (i.e. canal ratio, duty, irrigation msigy and
conveyance losses, etc.) of their management sydtawue
been compared to assess its influence on the perfme of
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IRRIGATION SYSTEMS; KUMAUN irrigation system in the region. The farmer scheraes

HIMALAYA; TRADITIONAL small in size, but they are sound in terms of land water

IRRIGATION SYSTEM] utilization as indicated by the high irrigationensity and
conveyance efficiencies. The state managed schamses
less efficient mainly due to their static managetmpaoor
maintenance and absence of location specific téoto

Lal, Chaman and Verma, L.R.2006. The present study was carried out in remote vilagfethe
Use of certain bio-products for insect-  Mandi, Bilaspur, Shimla, Kinnaur and Lahaul-Spistdcts
pest control. Indian Journal of of the Himachal Pradesh to identify the important
Traditional Knowledge5(1): 79-82. Indigenous Technology Knowledge (ITKs) in use, rodth

Entomology Laboratory, Department of for managing the insect-pests of the different srapd to
Biosciences, H.P. University, Summer document the same. Farmers commonly use ash against
Hill, Shimla 171005, Himachal Pradesh. chewing and sucking type of insect pests. Use ttiedater

[BIO-INSECTICIDES; BIO- not only enriches the soil fertility but also redacthe
PRODUCTS; INDIGENOUS INSECT- insect-pests of the crops significantly. The bioclais
PEST CONTROL; TRADITIONAL namely aged cow urineYitex negundoLinn., Ferula
PEST CONTROL METHODS] assafoetida Linn, Aloe barbadensisMill., Nicotiana

tabacumLinn. and whey were found to be very effective
against the insect pests of cabbage, wheat, pesns @and
other crops. Such an assessment was essentiabeebase
are the innovative eco-friendly sprays, which are
economically viable for small farmers and have aglye
been adopted by the farmers in some locations.chb&e

of indigenous bio-insecticides has been found to be
effective as well as eco-friendly. This will als@lf in
reducing the load of insecticide on the ecosystem.

Laloo, R.C.; Kharlukhi, L.; Jeeva, S. Plants used by indigenous people as traditionaligimed

and Mishra, B.P.2006.Status of were identified from a disturbed (Swer) and undistd
medicinal plants in the disturbed and (Mairang) sacred grove of Meghalaya. Medicinal &laf
the undisturbed sacred forests of the two sacred groves consists of 80 woody spesEsties

Meghalaya, northeast India: population richness was adversely affected by anthropogetivitess
structure and regeneration efficacy of  and it decreased from 57 in the undisturbed tordihe
some important speciesCurrent Science disturbed sacred grove. Distribution of inportarsiue
90(2): 225-232. Department of Botany, index was more among species in the Mairang sacred
School of Life Sciences, North-Eastern grove. The position of common species was changed f
Hill University, Shillong 793 022, India. undisturbed to disturbed forests. The populationcgire
[ANTHROPOGENIC DISTURBANCE; and regeneration potential @amellia caduca(endemic

POPULATION STRUCTURE; and less frequentf;innamomum pauciflorufendemic and
REGENERATON EFFICACY; SACRED rare), Erithroxylum kunthianum(endemic) andPicrasma
GROVE; TRADITIONAL HEALTH javanica (rare) were studied. Seedling recruitment of all
CARE SYSTEM] four species was higher in the disturbed condition.

However, per cent conversion of seedlings intoisgpl
was more in the undisturbed forest, except in He ©fE.
kunthianum The gaps facilitated per cent conversion of
saplings into trees in the first three species.eReration
efficiency of these species was higher in the Shen the
Mairang sacred grove.

Mahajan, Payal and Sharma, Neeru The present study was undertaken to assess thersmsar
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2006.Awareness level of adolescent girlslevel of adolescents regarding sterilization. Tétisdy has

of Jammu towards sterilization Journal
of Human Ecology19(2): 151-153. P.G.

been conducted on 400 adolescent girls (200 adwlesc
girls were taken from rural areas and 200 adolésgies

Department of Home Science, Universityfrom urban areas of Jammu). Random sample technique
of Jammu, Jammu 180006, Jammu and was used to select the sample. For data colledgamily

Kashmir. [ABORTION; BIRTH
CONTROL DEVICES; FAMILY
PLANNING; FERTILITY; SMALL
FAMILY; STERILIZATION]

Mir, M.R.; Kour, R.; Isa, Md; Rashid,
Haroon and Khan, M.A. 2005.
Influence of autumn leaf plucking on
the growth and yield parameters of
mulberry under temperate climatic
conditions. Indian Journal of Forestry
28(4): 393-396. Central Sericultural

Research and Training Institute, Central

Silk Board, Pampore, Srinagar 190001,
Jammu & Kashmir. [CLIMATIC
CONDITIONS; GROWTH
PARAMETERS; LEAF YIELD;
MULBERRY]

Negi, P.S2006.A contribution to
woody plant diversity of Doon valley,
Uttaranchal (North-West Himalaya).
The Indian Foresterl32(4): 429-455.
Wadia Institute of Himalayan Geology,
Dehradun, Uttaranchal. [CLIMATIC
CONDITIONS; CONSERVATION;
DIVERSITY; WOODY PLANT]

Planning and Birth Control Attitude Scale (FPBCA&)s
used which was devised by Rajamanickam. Chi-square
values reveal that there is a significant diffeeeiic the
awareness level of adolescent girls of urban arad aneas
of Jammu, regarding sterilization. But urban adwes
girls have comparatively better knowledge regardivese
issues than rural adolescent girls. So there eed to teach
adolescents about these issues since ignorancetysgs
myths and mis-belief. In societies such as oursrevhe
parents do not normally discuss such matters whidir t
children, this could be achieved by incorporatiaugify life
education/sex education in school curricula.

In the valley of Kashmir, with temperate climatic
conditions, the complete leaf fall in Mulberry ocgwaluring
November and the plants enter into dormancy. The
sprouting of winter buds starts during the last kveé
March. Growth of Mulberry after the dormant period
depends upon the food material accumulated in the
stems/stumps during the previous autumn. Mulbdagte
when subjected to leaf plucking during autumn eixdtiba
marked decline in growth and yield in following isgy.
When 100% leaf plucking was resorted to in autumn,
sprouting of winter buds during the subsequentngpri
decreased by 14.29% and leaf yield per plant ghiced

by 30.66% as compared to the plantation where ab le
plucking was done. The decline in yield and growth
parameters may be attributed due to insufficient
accumulation of food reserves in the plant by eirtd leaf
plucking during autumn.

Woody plant diversity of Doon Valley in outer Hiragh is
represented by 674 taxa, 92 families and 368 gefetal
taxa include 591 trees, 35 shrubs, 12 climberpalfhs and

21 bamboos. Out of these, Gymnosperms are repeesent
by 42 species and dicots by 596. Percentage-wise,
Dicotyledons hold 88.42 share and Monocotyledons
contribute 5.34. Gymnosperms are only 6.24 per oént
entire floristic composition. Intrestingly Doon V&
perpetuates suitable climatic condition for luxatigrowth

of both tropical specie¢Tectona grandis, Shoreapp.,
Phoenixspp. etc.) and temperate spediémus spp.). The
cosmopolitan structure of flora is created by idtrction or
invasion of 31.15% exotics. Significant contribatio local
flora is recorded by addition of 258 species tostij
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Pachauri, A.K.; Bhushan, Bharat and
Singh, Amit Pal 2006.Potential
elevation-controlled rock-fall velocity
zoning in a part of Garhwal Himalayas
and risk perception. Current Science

literature. Present study also contributes additibnll
species to the existing list of Forest Researclhituies
Arboretum plants. Conservation potential and proispef
the flora have been appraised by identificationlestidg of

18 species which are declared as threatened iméatienal
Union of Conservation of Nature and Natural Ressurc
(IUCN) Red List for the year 2003. Progenitors af 1
cultivated and economic plants have been listed for
conservation of genetic resource. During field stigation
13 species have been identified threatened dueidah
loss while 7 species were found threatened dueatssive
exploitation.

Rock-fall velocity needs to be modelled for langslirisk
assessment. This has not been attempted in thedyamsa
Since the frequency of landslides blocking pilgma
routes like those of Badrinath, Kedarnath, Gangaird
Yamunotri increases during the rainy season causiad

90(10): 1370-1377. Department of Earth blockade for many days, it has become more impiottia
Sciences, Indian Institute of Technology, rock falls are modelled. While the mechanics ohdpmrt

Roorkee 247667, India. [GARHWAL
HIMALAYA; RISK ASSESSMENT;
ROCK FALL; VELOCITY
MODELLING]

Pande, H.C}; Joshi, Pragy& and Pande,
P.C?2005.Systematics of the genus
Cyrtomium Presl. (Pteridophyta-
Dryopteridaceae) from Uttaranchal
(North-West Himalaya). Indian Journal
of Forestry 28(4): 451-456'Botanical
Survey of India, Northern Circle,
Dehradun 248195, Uttaranchal;
’Department of Botany, Kumaon
University, S.S.J., Campus, Almora
263601, Uttaranchal, India. [GENUS
CYRTOMIUM PLANT HABIT;
RHIZOME SCALE]

Pant, R.K.** Juyal, N.'; Basavaiah, N?
and Singhvi, A.K.' 2006.Late
Quaternary glaciation and seismicity in
the Higher Central Himalaya: evidence
from Shalang basin (Goriganga),
Uttaranchal. Current Science90(11):
1500-1505'Physical Research
Laboratory, Ahmedabad 380008 dian

and velocity varies from site to site and the tyme
landslide, factors like slope and elevation andetfiect of
gravity are always commonly present. The presenmk \go
relatively new for the Himalayas, where rock-fadllacity
modelling has been attempted on slopes at various
elevations, except the one on run-out distance.

The paper deals with four species of the gebyrsomium
Presl occuring at Uttaranchdl. macrophyllumis a new
record from Uttaranchal, whereds. falcatum and C.
nervosumare new records for Kumaon and Garhwal
Himalayas respectively. Artificial key for identhtion,
correct nomenclature, diagnostic features andtrifitisns

of all the 4 species have been provided to fatdlieasy
identification.

The Shalang basin, which is a tributary basin o th
Goriganga in the higher central Himalaya, is endbwih
record of late Quaternary glaciation and seismicityree
distinct glaciation events in the form of laterabnaines
have been identified and are used to reconstragbadlaeo-
Equilibrium Line Altitudes (ELA). Maximum ELA
depression (~ 600m) was associated with the olaedt
longest Stage-I glaciation. Subsequent glacial rrchments

Institute of Geomagnetism, Navi Mumbaiwere limited in extent and remained above 3500 m.

401206, India®Present address: G 1001,

Luminescence dating of glaciogenic sediments suig)tjest
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Sarjan Tower, Gurukul Road, Memnagarthe oldest Stage-l glacial event is equitable torihda
Ahmedabad 380052, India. Isotopic Stage-4 (MIS-4), whereas stages-ll andati
[EQUILIBRIUM LINE ALTITUDE; assigned MIS-2 and little ice age respectively. phofogy
LATE QUATERNARY GLACIATION; of the morains and presence of seismites in adalaence
LUMINESCENCE DATING; RELICT suggest tectonic activity along the Trans-HimadaulF
LAKE] during the late Quaternary.

Pattanayak, Ipsa2006.Distribution of The present paper is the result of a study ofibligton of
A1A2BO and Rh blood groups among A1A2BO and Rh(D) blood group carried out among the

the Rajputs of Uttaranchal. Rajputs of Mussoorie, Uttaranchal. The frequencibfis
Anthropologist 8(2): 139-140. Departmenthighest with a percentage frequency of 38.54% hatldf
of Anthropology, University of Delhi, Rh+ is 94.63%. It has been observed that when lkhle a
Delhi 110007. [BLOOD GROUPS; frequency of the present population is comparedalis

POPULATION GENETICS; RAJPUTS; close to other populations of the Himalayan region.
VARIATION]

Pfoze, Neli Lokho and Chiezou, D.Ngolo Dicentra scandens (D.Don) Walp. syn Dicentra

2006.Dicentra scandengD. Don) thalictrifolia (Wall.) Hook. f. & Thoms, is a climbing
Walp.- A highly potent ethnomedicinal  perennial herb, belonging to the family Fumariac&des
plant against malaria, high blood plant thrives well in moist sandy loam or loamyforest

pressure and diabetedndian Journal of soils very rich in organic matter. The plant hasrbesed
Traditional Knowledgeb(2): 268-270. for years by Naga ethnic tribal communities livimg

SEDCORM/FAD, Hill Bird Building, eastern Nagaland state for treating various disease
Senapati, Manipur; North Eastern Regionincluding a number of fatal diseases like malahiigh
Community Resource Management blood pressure and diabetes. Therefore, it is wiadathat
Project (NERCRMP), Shillong 1, step needs to be taken up for laboratory researgiobe
Meghalaya; Khezhakeno, District Phek, for validity test as claimed by herbalists and nodtiely
Nagaland. [DIABETES; evolve a system for bio-prospecting and bio-pastmprin

ETHNOMEDICINE; HIGH PRESSURE; bringing about cultivation.
MALARIA; NAGALAND]

Philips, G. and Virdi, N.S.2006.Co- The present study demonstrates the significanogogbho-
existing compressional and extensional structural analysis using remotely sensed datagalath
regimes along the Himalayan frontvis-  selected field investigations in delineating traoésctive
a-visactive faults near Singhauli, faults, which are oblique to the Himalayan Frorfthfust
Haryana, India. Current Science90(9):  (HFT) in the northwestern Frontal Himalaya. Toppdra
1267-1271. Wadia Institute of Himalayanfeatures indicate movement along a normal faulth wit

Geology, 33-Gen. Mahadeo Road, upthrown southern block. This extensional behaviolr
Dehradun 248001, India. [HIMALAYAN faulting is in contrast with the ongoing southwércusting
FRONTAL THRUST; MORPHO- along the HFT with Siwalik sediments in the hangive]l
STRUCTURAL ANALYSIS; over-riding the alluvial fans in the footwall. Vaus
SINGHAULI ACTIVE FAULT, tectonic landforms and relative position of Quadeyn
SIWALIK GROUP] deposits in the area corroborate that the Frontabldyan

region has ruptured repeatedly in the recent past.

Ram, Jeet; Tewari, Beena and Pant, At places forests of Uttaranchal Himalaya are Heavi
Chanda 2006.Infestation of oak trees infested with the flowering parasitélaxillus vestitus
by the flowering parasite(Taxillus (Wall.) Danser. We analysed infection frequency and
vestitus(Wall.) Danser) at Nainital in intensity of the parasite in two oak species, WZ.
Uttaranchal. Current Science90(4): 562- leucotrichophora and Q. floribunda The number of
563. Department of Forestry, Kumaun infected trees was higher in heavily disturbedssifEhe
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University, Nainital 263002, Uttaranchal. trees of middle girth classes were more susceptiiblbe

[OAK; PARASITE; TAXILLUS
VESTITUS]

Rawat, Laxmi 2006.Changing trends of
climate of Doon Valley The Indian

Taxillus attack. The high anthropogenic pressure in the
form of lopping of branches may be one of the neador
high infestation. Seedlings, saplings and tredevaér girth
classes had little or no infestationTaxillus vestitusThese
need to be protected to manage the forest in ahlgeal
condition.

Dehradun (Doon Valley), the capital of Uttaranchals
been experiencing tremendous changes in its clisiate

Forester 132(5): 615-622. Forest Ecologylast many decades. The population and number aflesh

and Environment Division, Forest

in the valley have been increasing day by daymaltely

Research Institute, Dehradun, Uttaranchatausing changes in its weather and climate patt&ims

[CLIMATE CHANGE; DOON
VALLEY; POPULATION PRESSURE;
WATER RESOURCE]

Samati, Hajal and Begum, Samim
Sofika 2006.Plant indicators for
agricultural seasons amongsPnar tribe
of Meghalaya Indian Journal of
Traditional Knowledge5(1): 57-59.

effect of changing climate has direct impacts om it
atmospheric conditions and water resources. Thislear
deals with changes in temperature and rainfallepatin
Doon Valley during last seventy two years (1931200
The variability in decadal temperature has beerhiieest
during 1991-2000, although there is no difference i
average temperature during last 3 decades. Rathfalig
last 72 years has shown swinging pattern till 1®18,the
rainfall has been below normal (2015.9 mm) in ¢ardus

5 years during eighties and continuous 6 Yyearsgduin
nineties. 1991 has received the lowest rainfal8812 mm)

in 72 years. The article also reports increas®pufation in
the valley in last 60 years and vehicular concéntraon
Dehradun - Delhi highway.

The work relates tdPnar tribe of Jaintia Hills district,
Meghalaya, whose main occupation is agricultureenEv
today they depend on plant species as indicatoch) as
Butea buteiformis(Voigt) Grier & Long, Castanopsis
indica A.DC., Castanopsis tribuloideéSm.) DC.,Phoenix

Botanical Survey of India, Eastern Circle, humilis Royle ex Becc. & Hook. fRinus kesiyeRoyle ex

Shillong 793003, Meghalaya, India.
[AGRICULTURAL SEASONS;
MEGHALAYA; PLANT INDICATORS;
PNARTRIBES]

Sarma, Ajanta and Ghosh, A.K.2006.A
new record of calcareous algae from
Shella Formation (Jaintia Group) of
South Jaintia Hills, Meghalaya, India
Current Science90(9): 1276-1281.
Department of Geology, G.C. College,

Gord., Quercus serrataThunb., Schima wallichii (DC.)
Korth. for systematizing steps they followed seasdse

for achieving the best productivity of rice and easth
agricultural crops. Each plant indicator is proddeith
vernacular name, relevant plant parts indicative of
agricultural seasons and their significant rolagmicultural
productivity.

The Shella Formation exposed in the southern phart o
Jaintia Hills comprises an alternate sequence raf-stone
and limestone members. The limestones are fossili$e
with  preponderance of benthic foraminifera, e.g.
Nummulitids,  Alveolinids, Discocyclina, etc. The
foraminiferal assemblage suggests a Early Paleot@ne

Silchar 788004, Birbal Sahni Institute of Middle Eocene age for the Shella Formation. A rich

Palaeobotany, 53 University Road,
Lucknow 226007, India. [CORALLINE

assemblage of fossil calcareous algae (both noicigate
and geniculate coralline red algae and halimedacean
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ALGAE; GREEN ALGAE; JAINTIA
HILLS; PALAEOCENE-ECOCENE;
SHELLA FORMATION]

Sarma, Hridip Kumar L. Sharma, Bipin
Kumar; Singh, Satya Shilg; Tiwari,
S.Cland Mishra, Arun Kumar ? 2006.
Polymorphic distribution and
phenotypic diversity of Frankia strains
in nodule lobes oHippophae salicifolia
D. Don. Current Science90(11): 1516-
1521.*"Molecular Microbial Ecology

udoteacean and dasycldalean green algae) has been
recovered from the limestone. The non-geniculatallooes

are represented by genekithothamnion, Lithophyllum,
Distichoplax, Sporolithon, Lithoporelland Spongitesand
geniculate corallines are represented by the genera
Corallina and Jania A few green algae, vizOvulites
(family udoteaceae}lalimeda (family Halimedaceae) and
Actinoporella(family Acetabulariaceae (Dasycladales) have
been recovered from the study area. The overall alg
assemblage indicates a shallow marine environmént o
normal salinity.

Frankia, as a source of symbiotic,Nixation in non-
leguminous actinorhizal plants has received tremesd
importance in the last few decades. Studies pértato the
determination of genetic diversity dfrankia strains in
diversified groups of actinorhizal plants have baeubject
of attention in recent times. We report here aengt to
isolate and identify consortia &frankia strains from root
nodules oHippophae salicifoliaD. Don collected from the

Laboratory, Department of Forestry, Nortleastern Himalayas of north Sikkim. A total Btankia
Eastern Regional Institute of Science andaxenic cultures were isolated from 27 root nodolees

Technology, Nirjuli 791109, India;
“Department of Botany, Banaras Hindu
University, Varanasi 221005, India. [D.
DON; DIVERSITY; FRANKIA;
HIPPOPHAE SALICIFOLIA;
MICROSCOPY]

Sarmah, R.; Arunachalam, A;
Adhikari, D. and Majumder, M. 2006.
Indigenous technical knowledge and
resource utilization of Lisus in the South
eastern part of Namdapha National
Park, Arunachal Pradesh Indian
Journal of Traditional Knowledgé(1):
51-56. Restoration Ecology Laboratory,
Department of Forestry, North Eastern
Regional Institute of Science and
Technology, Nirjuli 791109, India.
[BIODIVERSITY; CONSERVATION;
INDIGENOUS TECHNOLOGIESLISU
TRIBE; NAMDAPHA NATURAL
RESOURCES; TRADITIONAL
HORTICULTURAL PRACTICES]

which differed in colouration and morphological tpat.
The isolates were subjected to different formulatf
carbon sources and pH variations with and without
additional exogenousJource. Finally a total of 11 single
spore isolates were identified based on morphabgind
physiological differences. The present study revehht
there is an existence of a great deal of heterdtgesm@ong
the Frankia strains associated withippophae salicifolieD.
Don.

The Lisus also known a¥obinare the dominant tribe in
the South eastern periphery of Namdapha natiortllipa
Changland district of Arunachal Pradesh. They speasit
of their time in the forests where they practitieum
cultivation and hunt wild animals. The hilly temaand
inaccessibility have forced them to innovate thingsave
time and energy. Through time, thisu people have earned
good knowledge of agricultural as well horticulfucaop
production. They also know the technique of grgftin
horticulture plants. Using this knowledge they freiits
they wish to grow in a short duration of time, Bipspyros
kaki (Thaj) a fruit tree commonly grown by thieisus
Fruiting is made only when it is grafted with acjpe wild
plant(Slaniin Lisu), which is abundant in ththumfallows.
Different horticultural fruits likeDiospyros kakiLinn. f.
(Thaj), Citrus reticulataBlanco, (orange)Ananas comosus
(L.) Merr., (pineapple)Psidium guajava.inn. (Guava) etc.
are also cultivated permanently in the abandodtegm
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Sarmah, R.; Arunachalam, A;
Melkania, U."; Majumder, M. and
Adhikari, D. 2006.Ethno-medico-
botany of chakmas in Arunachal
Pradesh, India The Indian Forester

lands for rehabilitation of fallow agricultural lds, which is
generally not observed among other tribes of Arhabc
Pradesh. The.isu tribe has rich traditional as well as
technical knowledge due to the numerous hardshipg t
face, which have compelled them to innovate thiagd
make new gadgets. Most of the households at Viggmna
and Gandhigram have the flowing-water operated efadg
used for milling rice without applying manpower. éto
difficult terrains, consisting of mountains andefivthey
have built hanging bridges completely made of wood,
bamboos and canes to connect village to villagetaride
agricultural fields. Thus, the indigenous knowledgstem
and traditional technologies help in natural reseur
utilization among the indigenoud.i¢u) tribe. However,
such eco-friendly technologies that are energyciefit
should be promoted for conservation and further
replications elsewhere.

Namdapha National Park in Arunachal Pradesh isobtie
largest reservoirs of plant biodiversity in the theEast
India. A large number of medicinal plants, rare andemic
taxa occur here in the wild. The Chakma community
inhabiting the North-western periphery of the plaals been

132(4): 474-484. Department of Forestry,utilizing a large number of medicinal plants frane park

North-Eastern Regional Institute of
Science and Technology, Nirjuli,

Arunachal Pradesh; Department of
Environmental Science, G.B. Pant

area for their day-to-day life. This paper docurgetite
medicinal use of 63 plant species belonging toad8ilfes
in different ailments by the Chakma community in
Arunachal Pradesh. It is suggested that the tomaiti

University of Agriculture and Technology,ecological knowledge pertaining to the medicinaanpl

Pantnagar, Uttaranchal.
[BIODIVERSITY; CONSERVATION;
MEDICINAL PLANTS; NAMDAPHA
NATIONAL PARK]

Sehgal, R.N.; Anand, K.C. and
Sankhyan, H.P.2005.Variability and
character association in twisted and
normal trees of chirpine Indian Journal
of Forestry 28(2): 183-187. Department
of Tree Improvement and Genetic
Resources, College of Forestry, Dr. Y.S.
Parmar University of Horticulture and

utilization needs further exploration and warrants
recognition of an incentive based community coresesa
of medicinal plants.

Comparative studies were made to known the diftaen
between twisted and normal trees found in highnresi
yielding stands. Field observations were made ifterdnt
guantitative and qualitative traits and samples ewer
analysed in the laboratory. Coefficient of variatigenetic
parameters and correlation coefficients were coetputhe
two types of trees exhibit similar correlations amgdhe
characters but there were differences in the geneti

Forestry, Nauni, Solan 173230, Himachalparameters.
Pradesh. [CHIRPINE; COEFFICIENT OF

VARIATION; GENETIC
PARAMETERS]

Sekar, K.Chandra and Srivastava, S.K.
2005.0xytropis immersgBaker Ex
Aitch.) Bunge Ex Fedtsch. (Fabaceae) -
A new record for India from Pin Valley

Oxytropis immersaBaker ex Aitch.) Bungeex Fedtsch.
(Fabaceae) is described as a new record for Inoiia Pin
Valley National Park, Lahaul-Spiti in Himachal Pest.
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National Park, Himachal Pradesh
Indian Journal of Forestry28(2): 206-
207. Botanical Survey of India, Northern
Circle, Dehradun, Uttaranchal.
[LAHAUL-SPITI; PIN VALLEY
NATIONAL PARK]

Shamet, G.S. and Naveen, C.R005.
Study of rooting in stem cuttings of
Khirk (Celtis australisLinn.). Indian
Journal of Forestry28(4): 363-369.
Department of Silviculture and

Khirk (Celtis australisLinn.) is an important multipurpose
tree species, which has a great potential in
Social/Agroforestry  practices in the North-Western
Himalaya. Since seed regeneration is a problentjngo
cutting is one of the options for carrying mass

Agroforestry, Dr. Y.S. Parmar University multiplication programme in this valuable species.
of Horticulture and Forestry, Nauni, SolarExperiments were therefore conducted to ascertain t

Himachal Pradesh; Pragya A-212A,
Susbant Lok-1, Gurgaon, Haryana.
[MULTIPURPOSE TREE; ROOTING
BEHAVIOUR; STEM CUTTING]

Sharma, Aditi and Tripathi, D. 2006.
Growth assessment oAcacia catechu
under resource constraints The Indian

effects of donor stage, pre-conditioning (girdlingtting
portion and auxin treatments on rooting behaviduthirk.
Auxin IBA in 0.2-1.0% concentration mixed with or
without other chemicals (5% sucrose + 5% captarg wa
used for the treatment of cuttings. The cuttindeenain
rainy season (July) and from tree donors performed
remarkably better than those taken in spring and
pole/sapling stage, respectively. The sub-apical tre
girdled cuttings resulted in significantly superiaoting
and root quality as compared to the apical andgated
ones. Further, interaction effect revealed a mawirf0 per
cent rooting when girdled cuttings from sub-apigaition
were treated with 0.4% IBA-talc formulation in moos
season.

The present study was undertaken to assess thehgrow
performance of 5 year old\cacia catechutree under
resource constraints (nutrient and moisture) in-mild

Forester 132(4): 493-501. Department of condition of Himachal Pradesh. The results reve#hed
Soil Science and Water Management, Drtree responded positively to the application ofiaat and

Y.S. Parmar University of Horticulture
and Forestry, Nauni, Solan, Himachal
Pradesh. [BIOMASS; MID-HILL
CONDITIONS; SOIL NUTRIENTS]

Sharma, Neeru; Vaid, Sumati and
Manhas, Anju 2006.Age at menarche in
two caste groups (Brahmins and

moisture. The application of fertilizer, irrigati@nd mulch
in combination resulted in an increase of 123 a®2l der
cent in CAl and biomass production, respectivelyrov
control. The percent increase in foliar macronotse
content- N,P,K,Ca, Mg and S with the applicationabf
resources was recorded to the tune of 26,79,17,53d 15
per cent over control. However, available nutriergatent
exhibited a decreasing trend. The application df al
resources in combination resulted in substantidd g of
available macronutrients, particularly N,P and kheT
correlation studies indicated that the sub-surfaod
nutrient status is an important factor governing gnowth
performance and nutrient content of tree species.

The present study was conducted to find the meanaag
menarche in two different caste group i.e. Brahnand
Rajputs and to study the rituals, taboos, sockilictions,

71



Rajputs) from rural areas of Jammu.
Anthropologist 8(1): 55-57. P.G.

health problems and nutrition observed during the
menstrual period. The sample for the research dasetpof

Department of Home Science, University 50 Brahmin girls and 50 Rajput girls in the ageugrof 9-

of Jammu, Jammu 180006, Jammu &
Kashmir. [BELIEFS; MENARCHE;
NUTRITION; RITUAL; SOCIAL
RESTRICTIONS]

Sharma, Praveen Kumar; Sethi, G.S%
Sharma, S.K2. and Sharma, T.K2. 2006.
Ethnomedicinal observations among the
inhabitants of cold desert area of
Himachal Pradesh Indian Journal of
Traditional Knowledge5(3): 358-361.
'Department of Agroforestry and
Environmental Sciences, CSK HPKV,
Palampur 176061, Himachal Pradesh;
2Advanced Centre for Hill Bioresources
and Biotechnology, COA, CSK HPKYV,
Palampur 176062, Himachal Pradesh.
[COLD DESERT AREA;
ETHNOMEDICINE; MEDICINAL
PLANT; SPITIANS; TRADITIONAL
MEDICINE]

Sharma, Rajender Kumar; Sharma,
Shashi and Sharma, Shanti S2006.
Seed germination behaviour of some
medicinal plants of Lahaul and Spiti
cold desert (Himachal Pradesh):
implications for conservation and
cultivation. Current Scienced0(8): 1113-
1118. Department of Biosciences,
Himachal Pradesh University, Shimla
171005, India. [COLD DESERT;
CONSERVATION; CULTIVATION;
MEDICINAL PLANTS; SEED
GERMINATION]

15 years from different rural areas of Jammu (Jaramd
Kashmir State). Purposive sampling technique wad ts
select the sample. Status quo medhod and interview
schedule was used for data collection. The reseitsal
that the mean age at menarche in Brahmin girls h@&57
+ 0.0125 and the Rajput girls is 13.859 + 0.012&jakity
of the girls belonging to both the caste grouplelt at the
time of menarche and they faced painful menstraabgs.
There are no restrictions in eating but they asgoiar foods.
It was found that the girls of both the communifieow
certain beliefs like avoid going to kitchen and pées,
separate utensils, and prohibition from social raterse.
The result showed that the ‘" value is not sigaifit
therefore there is no difference in the mean ageeaiarche
between the two-caste groups.

The paper deals with the field observations ofitiadl
phytotherapeutic applications used by inhabitahtSyoti
valley a cold desert in western Himalayas. Theagefand
population ratio in the area is probably thinngstthie
world. The Spitians (originally Mongolians) have ebe
largely dependent on the plant resources for fdoel,
timber, household articles and medicines to a gErtEnt
for ages. First hand information of about 26 plgmtcies
were recorded during extensive field survey caraatin
cold desert area of Himachal Pradesh during 200@& T
information covers scientific name, vernacular ngnpéant
parts used and mode of usages.

Seed germination/dormancy status of seven plactespef
reasonably high medicinal value from the cold desgion

of Lahaul and Spiti (Himachal Pradesh, India), nigme
Podophyllum hexandrum, Hyoscyamus niger, Indula
racemosa, Bunium persicum, Carum carvi, Saussurea
costusand Rheum australevas determined. These species
are under pressure due to overexploitation frorin tizdural
habitats. Seeds &. hexandrum, H. niger, |. racemoaad

B. persicumwere completely dormant at harvest. The
efficacy of chilling, acid scarification, KNQand GA
treatments for germination improvement was testdu
most effective treatments in different species were.
hexandrum H,SOJ/10°M GAg; H. niger 10°M GAg; .
racemosachilling; B. persicumchilling; C. carvi chilling;
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Sharma, RajesH; Verma, Priti * and
Law, Randall W.? 2006.Sulphur
isotopic study on barite mineralization
of the Tons valley, Lesser Himalaya,
India: Implication for source and
formation process Current Science
90(3): 440-443"Wadia Institute of
Himalayan Geology, Dehradun 248001,
Uttaranchal,zDepartment of
Anthropology, University of Wisconsin-
Madison, USA. [BARITE; FLUID
MIXING; LESSER HIMALAYA,
SULPHUR ISOTOPE]

Singh, Bhupendrd; Bhatt, B.P.? and
Prasad, P! 2006.Variation in seed and
seedling traits ofCeltis australis a
multipurpose tree, in Central Himalaya,
India. Agroforestry Systemg6(2): 115-
122.'Department of Forestry, H.N.B.
Garhwal University, Srinagar (Garhwal),
Uttaranchal 246174, P.O. Box 59, India;
“Agroforestry Division, ICAR Research
Complex for NEH Region, Umiam,
Meghalaya 793103, India.
[ALTITUDINAL GRADIENT;

BIOMASS YIELD; GERMINATION;
SEED MORPHOLOGY]

S. costuschilling; R. australe 10° M GA. The presence of
chemical inhibitors in dormant seeds, assessdteadegree
of inhibition of seed germination @friticum aestivunand
Brassica junceavas indicated ifB. persicumandC. carvi
The seedlings derived from seeds exposed to theusar
treatments performed well when grown in a glassiolise
data have implications for conservation and cuitiveof
the species studies.

Sulphur isotopic study on barite (BagQnineralization,
located about 65 km NW of Dehradun in the Tonseyall
Lesser Himalaya, has shown th&Savalues of barite vary
from +26.5 to +29.5%. The data, coupled with earlie
published abnormally high value &fSrf°Sr in barite
(0.720448 to 0.728637), have demonstrated thathsulp
was derived from Proterozoic sea water and Ba was
obtained from the radiogenic crustal source. Tlgstepic
signatures suggest mixing of sea water sulphate Bat-
carrying crustal fluid for barite formation, witksiinitial,
deposition linked to diagenesis of the host rocks.

Seeds ofCeltis australiswere collected from 13 different
sources, ranging from 550 to 1980 masl, in Central
Himalaya, India. Significan{p = 0.05) variations were
observed for seed traits among provenances. However
among various characters, seed weight exhibitednnoemx
variation between seed populations compared tor othe
morphological characters. Between provenances, seed
weight ranged from 47.8 to 83.1 g/1000 seed, wigdam
value of 66.9 + 10.7 g/1000 seed. Significgmt= 0.01)
positive correlation was found between morpholdgica
characters of seeds including seed weight and teleah
range of seed source. For one year old seedlingsage
shoot and root growth was 61.1 + 13.3 and 30.54icH,
respectively, irrespective of provenance variatibmer-
comparing biomass yield of the seedlings with adt
average biomass production was 8.4 £ 2.5, 9.4 1aBd
12.7 £ 1.7 g/plant, respectively, for low (550-100@sl),
middle (1050-1250 masl) and high (1350-1980 masl)
altitudinal populations. Significan{p = 0.01) positive
correlation between growth performance of seedlzgd
altitude of the seed source was recorded. Across th
provenances, shoots had the highest proportiorotaf t
biomass (42.3%), followed by leaves (32.6%) andsroo
(24.6%). Among various provenances, Badiyargaon,
Agroda, Guptakashi, Jakholi, Gajeli, Srinagar aal&fpur
populations produced heavier seedlings and greterfas
compared to seedlings of other sources.
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Singh, J.5.2006.Sustainable The Indian Himalayan region occupies a speciakpiathe
development of the Indian Himalayan =~ mountain ecosystems of the world. These geodynéynica
region: Linking ecological and economic young mountains are not only important from the

concerns Current Science90(6): 784- standpoint of climate and as a provider of lifejrgy water
788. Banaras Hindu University, Varanasito a large part of the Indian subcontinent, buly th&so
221005. [ECOLOGICAL ROLE; harbour a rich variety of flora, fauna, human comities
ECONOMIC VALUATION; INDIAN and cultural diversity. Despite the abundance dfinah
HIMALAYAN REGION; SOCIO- resources, most of its people are marginalizedstihdive
CULTURAL ACCEPTANCE; on subsistence level. The unscientific exploitabbnatural
SUSTAINABLE DEVELOPMENT] resources is leading to increasing environmental

degradation and aggravating the impact of natuaahtus.
There is a need to evolve new paradigm to restali@nbe
between economic interest and ecological impestivigh
due regards to socio-cultural principles.

Singh, M. Romeo and Gupta, Asha Euryale feroxSalisb. is a subtropical plant available in most
2006.Cultivation and conservation of the Asian countrieguryale feroxSalisb. fruits due to its
practices ofEuryale feroxSalisb. in use in local delicacies and for medicinal valueseha

Manipur . Indian Journal of Traditional demand in local market. The paper highlights the
Knowledge5(1): 143-144. Department of management and conservation practice€udfyale ferox
Life Sciences, Manipur University, Salisb. in Manipur with a note on cultivation. Some
Canchipur 795003, Imphal. [AQUATIC traditional medicinal uses of the plant are alsotinaed.
HERB; CONSERVATION PRACTICES;

CULTIVATION PRACTICES; LOCAL

DELICACY; MANIPUR]

Singh, Ombir 2006.Clonal variation in ~ Clonal variation in rooting ability of branch cuitjs of

rooting ability of branch cuttings of Dalbergia sissoowas studied. Significant variation in
Dalbergia sissopRoxb. The Indian rooting percentage, root length and number of adimrs
Forester 132(6): 746-750. Silviculture  roots was observed in 41 clones of the speciesrddiing
Division, Forest Research Institute, ability should be included as one of the traitplns tree
Dehradun, Uttaranchal. [CLONAL selection of the species, which ease the commercial

VARIATION; DALBERGIA SISSCO production of superior planting stock@élbergia sissoo
ECOLOGICAL CONDITIONS]

Singh, P.K. and Singh, K.1.2006. From time immemorial the people of Manipur 0éefor
Traditional alcoholic beverage,Yu of medicine, relaxant and offerings. It is a distill@dduct of
Meitei communities of Manipur. Indian  the fermented local rice. The technology of thepgration
Journal of Traditional Knowledgé(2): of Yuis a traditional one and the product is a sourfce o
184-190. Department of Life Sciences, income generation to the poorer sections of pedfe
Manipur University, Canchipur, Imphal technology is amenable for upgradation in a sdiemntiay.

795003, Manipur. [ALCOHOLIC Yu is a strong solvent for many important active

BEVERAGE; MANIPUR; MEITEI constituents of medicinal plants, whose actionsy @a

TRIBE; TRADITIONAL BEVERAGE; potent role in the traditional medicine. The pagesils with

YU the uses of 12 plant species belonging to 12 fasjitheir
mode of action and applications collected fromitiaahl
healers.

Singh, Punam K. and Shukla, A.N. Deterioration in the fatty acid level éfrunus amygdalus

2005.Deterioration in fatty acid level of and Pinus gerardianaduring infestation with toxigenic
Prunus amygdalusand Pinus gerardiana strain of Aspergillus flavusvas studied. The methyl esters
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during infestation with toxigenic strain

of Aspergillus flavus Indian Journal of
Forestry, 28(3): 283-286. Forest
Pathology Division, Forest Research
Institute, Dehradun 248006, Uttaranchal.
[FATTY ACID; FUNGAL
INFESTATION; PLANT

METABOLISM]

Singh, R.D% Rao, K.S? and Chandra,
S!2005.Water Absorption and
leaching loss of leaf litters used as
manure in central Himalaya, India.
Indian Journal of Forestry28(2): 170-
175."Vivekananda Parvatiya Krishi

of mixed fatty acids were subjected to Gas Liquid
Chromatography (GLC). The number and concentraifon
fatty acids reduced in the oil of infested samplé some of
the peaks disappeared while one new peak i.e. gjadulid
appeared in the infested sample. This might betdlubke
microbial conversion of fatty acids. Depletion aity acid
content under infestation may be attributed to rthei
utilization or degradation into simpler forms. lease in the
conc. of capric acid iR. gerardianaand palmitic acid irP.
amygdalusmight be due to accumulation of fatty acids
produced by the fungal mycelium.

To explore the influence of substrate type on water
absorption and leaching loss, leaf litter of a decus
broad-leaf species frequenting agricultural tesace
Bhimtal (Grewia optiva Dumm. ex Burret.), evergreen
broad-leaf-oak(Quercus incanal.), conifers - Deodar
(Cedrus deodard&roxb.) and Ping¢Pinus roxburghiiSarg.)

Anusandhan Sansthan, Indian Council ofwere compared in a laboratory study. Fresh letdr libf

Agricultural Research, Almora,
Uttaranchal?CISMHE, University of
Delhi, Delhi 110007. [BROAD-LEAVED;
ENVIRONMENTAL CONDITION;
HIMALAYAN ECOSYSTEM; LEAF
LITTER]

Singh, Ram and Misri, Bimal 2006.
Traditional goat health management
practices in Chamba district of
Himachal Pradesh Indian Journal of
Traditional Knowledge5b(3): 373-375.
Central Avian Research Institute, IVRI

these species was immersed for 16 days in deiomagef

at room temperature (~ Z3). Samples were taken at 2, 5,
18, 24, 48, 72, 96, 192 and 384 hours. Dependinthen
species, the litter lost between 10.9 to 39% dfaindry
mass, while water absorption value were betweentd57
307% of dry mass. Water soluble substances ingjudin
minerals (ash) contributed maximum to the massefoss
Bhimtal litter was distinguished by its high watdrsorption
and high mass losses during leaching. In geneml th
conifers (Pine and Deodar) and broad leaved (Qakst
from natural vegetation had low water soluble sarfsts
and exhibited mass losses in comparison to the tahthat
grows only on agricultural fields.

Animals are reared under two systems, viz. thergade
and the migratory/transhumant in Chamba distridie T
fodder needs of the animals are met through toeditifeed
resources, but the migratory system of animal mgais
totally dependent on grazing in natural grasslafids
grasslands have been infested with numerous paisono

Campus, lzatnagar 243122, Bareilly, Uttaplants, causing poisoning to animals due to heaayimg.
Pradesh; Regional Research Centre, Indi&ome of these poisonous plants are quite fataheethajor
Grassland and Fodder Research Institutecauses of livestock mortality and morbidity as uatey

CSKHPKYV Campus, Palampur 176062,
Himachal Pradesh.
[ETHNOVETERINARY PRACTICES;
FOLK MEDICINE; GOAT HEALTH
MANAGEMENT; HERBAL
REMEDIES; LIVESTOCK]

services are not adequately available to providétheover

to all the animals. The farmers have to travel Idistances

to get their animals treated in the veterinary elisaries.
The farmers have devised their own traditional weshof
treating the animals. They possess some knowledgedb
ethnoveterinary practices and able to distinguible t
poisonous and medicinal plants to cure diseases. Th
communication aims at presenting the traditionaimah
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health management practices used by the farmets wit
special reference to goat health in Chamba distfct
Himachal Pradesh.

Singh, S. Jibonkumar and Devi, The present study was undertaken in the fishingoanity
Prabhabati, H 2006.A study of water-  of Thanga village of the North-eastern state of iganto
borne morbidities of Thanga village, identify the factors that were contributing to highidence
Manipur . Journal of Human Ecology of water borne diseases. A total of 200 familiesenssked
19(2): 103-105. Department of to recall all the illness prevalent during the lase week
Anthropology, Manipur University, prior to the day of recording the data. The restsaled
Canchipur, Imphal 795003, Manipur. that out of a total of 1254 individuals 132 werpared
[DRINKING WATER; FISHING suffering from water-born diseases such as diaarhoe
COMMUNITY; MORBIDITIES; (34.84%), worminfestation (27.27%), typhoid fever
WATER-BORNE DISEASES] (21.21%) and jaundice (16.66%). The study indicttes

low literacy rate, low economic status, unavailgbibf

potable drinking water, ignorance, poor hygieniactices
and cultural practices associated with consumptién
drinking water etc. were found to be the deternimani

high incidence of morbid condition in the village.

Singh, Ujala2005.Comparative study = The seedlings of 1Bucalyptusspecies were grown in pots
of transpiration rates by different for about 46 weeks under variable soil moisturennesg.
Eucalyptusspecies under various soil ~ The average transpiration rate during November 188sg
moisture and climatic conditions Indian day® plant’, which varied significantly among different
Journal of Forestry28(2): 112-115. Soil species.E. urophylla and E. grandis had the highest
Science Section, College of Forestry andtranspiration rate with 180 and 165 g dayplant’,
Hill Agriculture, G.B. Pant University of respectively. On the other hand, ochrophloiahad the
Agriculture and Technology, Hill Campusjowest value of 65 g ddyplant’. On an average, the water
Ranichauri, Tehri Garhwal, Uttaranchal. loss fromE. urophyllaandE. grandiswas 2.0 to 3.0 times
[CLIMATIC CONDITIONS; LEAF more as compared E& ochrophloia AImost the same trend
AREA; SEEDLING; SOIL MOISTURE] was observed for transpiration rate during the maoft
June. However, value of transpiration rate was drigh
during June as compared to November. The signtfican
effect of soil moisture on transpiration rate wdsoa
observed. In general, higher transpiration was rdsmb
under flooding treatment and the same decreased
continuously with decrease in soil moisture. Traagion
rate was closely related with total leaf surfacsmaas noted
during both the times observations.

Sood, Kamal Kishor2006.The The level of participation in any production or rféng
influence of household economics and activity is considered to be linked to the diversif
farming aspects on adoption of economic and other farming conditions in a farming
traditional agroforestry in Western community at any given time. Many expert-designed
Himalaya. Mountain Ressearch and agroforestry programs are adopted unevenly or trait by

Development26(2): 124-130. Division of the intended beneficiaries, especially in develgppin
Agroforestry, Sher-e-Kashmir University countries, because they are not built on existipgeeence
of Agricultural Sciences and Technology,with adoption of traditional agroforestry systeniEhe
Main Campus, Chatha 180009, India.  present study investigated the influence of econcanid
[ADOPTION; AGRO-FORESTRY; farming aspects on household' adoption of tradition
HOUSEHOLD ECONOMICS; agroforestry, to suggest strategies for furthengfthening
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TRADITIONAL SYSTEM; WESTERN
HIMALAYA]

Thakur, Anju; Thakur, P.S. and Mehta,
Richa 2006.Studies on germination,
viability and vigour in Indian barberry
(Berberis aristataDC.) - An endangered
medicinal plant species of Western
Himalayas. The Indian Foresterl32(4):

agroforestry adoption. The study was carried oulandi
district of Himachal Pradesh, an Indian state Edah the
Western Himalaya. The main forms of traditional
agroforestry in the study area are the agrosiltticai,
agrosilvihorticultural, silvopastoral, agrohortigilultural,
hortiagricultural, and hortisilvicultural systen&he survey
data were collected with a pre-structured questimann
personal interviews with household heads. The &xtén
agroforestry adoption was found to have increased
sifnificantly ~ with  increasing crop diversification,
agricultural production, food sufficiency, agriautl
income, off-farm income, total household incomenhar

of livestock units, restrictions on on-farm graziagd sale
of horticultural as well as forestry tree producent the
farm. The study emphasizes the need for a holipficoach
to agroforestry development by integrating agrcfoye
programs into other economic and agricultural dgvalent
programs.

Seed collected from two natural populations exadbit
significant variation in their performance. Seads R i.e.
relatively drier, sunny, warm and lighted area qenied
well over the Ri.e. cool, shady, wet and less lighted area.
Fresh seeds exhibited lesser germination. Maximum
germination (77.83%) attained after 3 months, titze

485-492. Department of Basic Sciences, there was significant and considerable loss of getion
Dr. Y.S. Parmar University of Horticulturecapacity after 6 months of storage. Similarly igbiof

and Forestry, Nauni, Solan, Himachal
Pradesh. [GERMINATION;
MEDICINAL PLANT; SEEDLING]

Tiwari, Lalit and Pande, P.C. 2006.
Indigenous veterinary practices of
Darma valley of Pithoragarh district,
Uttaranchal. Indian Journal of
Traditional Knowledge5(2): 201-206.
Pharmacognosy & Ethnopharmacology
Division, NBRI, Rana Pratap Marg,
Lucknow 226001, Uttar Pradesh;
Department of Botany, Kumaon
University, SSJ Campus, Almora,
Uttaranchal. [ANIMAL HUSBANDRY;
DARMA VALLEY; DARMI BHOTIYAS

seed also declined (20%) after 6 months of storage,
however, it was not changed significantly after 8nths.
Seed showed better germination potential in ligfaintin
dark. Further, seeds dB. aristata were found to be
facultatively photoblastic rather than the obligely
photoblastic. Pand B registered maximum germination
(77 and 83%) at 2@, however, emergence was highest at
25°C, followed by emergence at 20D Germination
completed earlier i.e. in 12 days a’@5n comparison to

34 days at 2&.

The people residing in Darma valley known 2ermi or
Darmi Bhotiyas have great wisdom of traditional
knowledge about the animal husbandry and veterinary
practices. They cure their animals with the help of
surrounding natural resources such as plants, &mima
minerals etc. They produce traditionally hybridsyak and
local cow. However, these practices are in dander o
extinction because of the rapid modernization. paper
documents the traditional veterinary practices aniinal
husbandry of Darmies of Pithoragarh district ofcihchal.
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ETHNOVETERINARY PRACTICES,;
VETERINARY MEDICINES]

Tiwari, Meera and Parcha, S.K.2006. A significant assemblage of trace fossils is pridgen
Early cambrian trace fossils from the described from the lowermost quartzite member gbedp
Tal Formation of the Mussoorie Tal Formation, in addition to earlier describedcérdossils
syncline, India. Current Science90(1): from Himachal Pradesh. The most common trace fossil
113-119. Wadia Institute of Himalayan described here arg@lonomorphichnussp, Dimorphichnus
Geology, 33 General Mahadeo Singh  isp., Dimorphichnusisp. A, Diplichnitesisp. A, Planolites
Road, Dehradun 248001, Uttaranchal. isp, Skolithosisp, Merostomichnitessp,? Neonereitessp,

[CAMBRIAN; DIMORPHICHNUS; along with various scratch marks and burrows. Triesgnt
DIPLICHNITES; assemblage could represent the middle to uppep#ne
MONOMORPHICHNUS; TRACE Early Cambrian.

FOSSILS]

Tiwari, Onkar N. and Chauhan, U.K. A review on the rhododendron conservation efforthia
2006.Rhododendrorconservation in Sikkim and other parts of Indian Himalaya is préseén
Sikkim Himalaya. Current Science here, with particular emphasis on ecology, baseline
90(4): 532-541. Department of assessment, uses, growth studies, situ and in situ
Biotechnology, Ministry of Science and conservation initiatives. Identification of majoamgs and
Technology, Lodi Road, New Delhi constraints of forestry policy and plans and curpeactices
110003; School of Environmental of rhododendron conservation and managment have bee
Biology, A.P.S. University, Rewa 486003 made. The impact of land use and management on the
India. [ASSESSMENT; conservation of diversity is analysed and discusSpdcies
CONSERVATION; RHODODENDRON; richness and diversity are significantly lower ieakily
SIKKIM HIMALAYA] utilized forest. This study emphasizes that theedbr

rhododendrons in the habitats are severely thredten
Deforestation is the consequence of the tourisspire for
fuelwood along with other reasons in Himalaya. The
degradation of rhododendrons in Himalaya is alse tu
lack of appropriate policy to guide the legal, itasibnal

and operational development for the conservatitwerd is

a need to implement the conservation obligations by
transforming them into regulations in order to méthem

legally binding.

Yadav, Ram R.; Singh, Jayendra, We report here a 1584-year (AD 420-2003) long vimgdth
Dubey, Bhasha and Misra, Krishna G.  chronology of Himalayan pencil cedar from cold aedion
2006.A 1584-year ring width in Lahul, Himachal Pradesh. Ring width variationdrees
chronology of juniper from Lahul, at this site are found to be associated with variatin
Himachal Pradesh: Prospects of precipitation from previous growth years' Septemtzer
developing millennia-long climate concurrent May. Potential of this chronology in eleping
records. Current Scienced0(8): 1122- millennia-long hydrological records is recogniz&irong
1126. Birbal Sahni Institute of relationship between the present Himalayan peregac
Palaeobotany, 53 University Road, chronology and two Himalayan cedar ring width
Lucknow 226007, India. chronologies prepared earlier from stands adjatzerhe
[HYDROLOGICAL RECORDS; present site, demonstrates the utility of tree raega

JUNIPERUS MACROPODAAHUL,; network of these species in developing robust

PRECIPITATION VARIABILITY; RING reconstructions needed for better insight into aten

WIDTH CHRONOLOGY] variability in longer perspective in the precipbat
deficient trans Himalayan region.




Yin, A.%; Dubey, C.S% Kelty, T.K. > Geologic mapping and stratigraphic correlation oiv-|
Gehrels, G.E%; Chou, C.Y."; Grove, M.!  grade Precambrian Lesser Himalayan units using fJ- P

and Lovera, O 2006.Structural detrital zircon dating reveal the existence of anvzentral
evolution of the Arunachal Himalaya Thrust (MCT) window and a prominent ductile thraehe
and implications for asymmetric within the Greater Himalayan Crystallines in theigachal
development of the Himalayan orogen Himalaya of NE India. The newly discovered MCT vomd
Current Science90(2): 195-206. is cut and offset by several active north-trendiagmal

'Department of Earth and Space Sciencefaults extending from southeast Tibet, indicating fault is
and Institute of Geophysics and Planetaryno longer active. lon-microprobe dating of monazite
Physics, University of California, Los inclusions in garnets from the MCT zone indicates the
Angeles, CA 90095-1567, USA; fault was active at 10.1 + 1.4 Ma. Our structuratad
“Department of Geology, University of  together with a synthesis of existing geologic meymggest
Delhi, Delhi 110007, IndigDepartment  that the eastern Himalaya is composed of a largestth
of Geological Sciences, California State duplex with the folded MCT as the roof fault. Thaat
University, Long Beach,California 90840-amount of crustal shortening accommodated by tipderu
3902, USA;“Department of Geosciences, and the MCT south of the South Tibetan Detachmeayt m
University of Arizona, Tucson, Arizona exceed 500 km, which is probably greater than theuat
85721, USA. [HIMALAYAN OROGEN; of crustal shortening across the central Himalay&lepal
MAIN CENTRAL THRUST; ZIRCON and definitely greater than the amount of shorgg@icross
DATING] the western Himalaya in Pakistan. The observeesatic
variation of crustal shortening suggests that Hayeh
crustal thickening and uplift are uneven alongkstrivhich
may be in response to the westward decrease in
convergence rate between India and Asia during the
Cenozoic.

Fothcoming Events

National conference on Ecosystem diversity and cadm sequestration - Challenges and a way out for
ushering in a sustainable future 22-24 March 2007, Pantnagar, India. Contact f.Rdma Melkania/ Prof.
Vir Singh, Department of Environmental Sciences]l€g@ of Basic Sciences and Humanities, G.B. Pant
University of Agriculture and Technology, PantnagéB145, U.S. Nagar (Uttarakhand) India (E-mail
umamelkania@yahoo.co,idrvirsing@rediffmail.com)

National Conference on Microbial Diversity: Avenuesand Applications. 17-18 March 2007, Dehradun,
India. Contact : Dr. Shivesh Sharma / Mr. Piyusindey, S.B.S.P.G. Institute of Biomedical Scienced a
Research, Balawala, Dehradun 248 161 (Uttarakhawig (E-mail: conference @sbspgi.edu.in)

Cutting Edge Research in Tourism - Challenges and éW Directions 17-18 March 2007, Shimla, India.
Contact : Dr.S.P. Bansal/ Dr. Prashant Gautam, ieeat of Tourism, Himachal University, Shimla 1805
(Himachal Pradesh).

National symposium on solid state nuclear track detctors & their applications. 21-23 June 2007, Tehri
Garhwal, India. Contact : Dr. R.C. Ramola, Phy§flepartment, Tehri Campus (Uttaranchal).

National conference on Design Techniques for Moderiktlectronic Devices, VLSI & Communication
Systems 14-15 May 2007, Hamirpur, India. Contact : Drhd&ni Kumar Chandel (Organizing Secretary), AP
EED & Coordinator Institute Networking, Nationalshitute of Technology, Hamirpur 177 005 (Himachal
Pradesh), India (E-mail: ashchandelin@nitham.aeda_conference@nitham.ag.in

National workshop on Developing a model for promotig Institute-Industry linkages for IP creation and
management 24 February 2007, Roorkee, India. Contact : DK. BBhosh, Professor, Met. & Mater. Engg. and
Coordinator IPR Cell, Indian Institute of TechnolpgRoorkee 247 667 (Uttaranchal), India (Emayr-
cell@iitr.ernet.in).
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News & Views

(Compiled from the published news clippings on Hiayan Ecology)

Forest policy to focus on eco- The Himachal Pradesh has a vast reserve of foresithwwalued at

tourism

Rakesh Lohunfor THE
TRIBUNE : July 17, 2006

Drive to save forests in Garo
hills

ASSAM TRIBUNE : July 26,
2006

over Rs 1 lakh crore, which needs to be protectet preserved.
The thrust of the new policy is that forest coudddreserved only if
people could be ensured security of livelihood. éwnfunctional

classification of forests has been made whereyahee of forest to
meet the needs of conservation, production, comiywmrgeds and
urban services have been recognized. In addititimet®e new shifts,
there is a greater recognition of environmental avatershed
services of forests in the new policy. It recogritiee fact that hill
state had uncultivable, barren land, snow covereakq which
cannot sustain forests. As such a realistic tabgielgs 35.5% of
total geographical area under forest and tree cbhadrbeen set. A
rehabilitation programme of degraded and open fsresnd

available non-forest land has also been envisa§jexpecial focus
on medicinal and aromatic plants as part of nondvooest product
management would be developed with an emphasisvelihbod

security in both public and private lands. It isvieaged that the
government will develop incentives to encourageesbbased
industries and procured raw material for such itmies from

sources other than government forests. It is pregbdlat nature-
based tourism including wilderness tourism will pemoted in

consonance with the eco-tourism policy of the sisteold-desert
areas cooperative micro enterprises will be proohofequisite
institutional support to implement the new forestter policy has
also been outlined.

Alarmed at the rapid deforestation taking placghe once “lush

green” forests of Garo Hills, a special drive hagum to bring to
halt the booming trade in illegal timber from thisgion. Timber

from the reserve forests have been making its way these saw
mills for sawing and transportation to neighborisgpm, which is

the major market for this precious commodity. Thesystem of the
region is constantly under threat in view of thegaing logging

taking place deep inside the reserve forests #ihel diffort has been
made by the authorities concerned to try and psiop to it. The

State Forest department in tandem with the GardestuJnion and
the police has begun conducting raids to dismahgeillegal saw

mills which dot the countryside in the plain bekas of West Garo
Hills. It is felt that strict laws coupled with digient manpower in

the Forest department ought to be made to actdatearent. Forest
guards have to be given modern arms to tacklentleisace and the
border guards require to play a more proactive irolehecking the
smuggling of these precious commodities from Gaitls H
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Meghalaya to clean up coal
mining act

Sanat K Chakrabortjor THE
PIONEER : August 01, 2006

Return of the water ‘tiger’

THE TELEGRAPH :
September 14, 2006

Power policy ‘will disturb
state ecology’

THE TRIBUNE : September
19, 2006

With prodding from the Supreme Court, the Meghalaya
Government has decided to formulate a comprehensiiey on
mining and allied industries and bring in approerikegislation to
regulate indiscriminate private coal mining anddstone quarries,
which have adverse impact on the environment, & Shate. The
Cabinet decision came close on the heels of an eqért directive
in response to a Public Interest Litigation filed the Meghalaya
Adventure Association (MAA), seeking the highest urt's
intervention in the ongoing indiscriminate limestomining,
destroying the unigue cave system that dates hmadket Jurassic
age. The MAA pleaded that Meghalaya has one ofahgest cave
systems in the Indian sub-continent at Krem Katdudt stretches
over 22 km long with a string of as many as 39 sawdich are the
storehouse of rare and diverse cave life forms, taacefore need
protection. In response to the apex court notitles,government
has convened a meeting between the MAA represeesaéind the
officials from the departments related to thesedsssuch as, the
department of forest and environment, Meghalaya elkéih
Development Corporation, Law etc, to hold a thremdhdiscussion
on the issues and come up with certain common giufhe
cabinet has also decided to form an expert grougewurthe
chairmanship of the chief secretary to look inidls issues related
to mining and allied industries as well as the sovinental
concerns and formulate a comprehensive policy andbliang
legislation so that these issues are resolved foned!.

A giant freshwater carp nearly extinct in Kashmight soon swim
again in the shimmering rivers of the Himalayasadies after it
disappeared. The Mahseer, known among Kashmireengk “tiger
in the water”, all but vanished after Pakistan ¢amded a dam in
the late 1960s that stopped the fish from migratmdndia. Now,
conservationists are breeding the Mahseer and toopeease them
in rivers in Kashmir. The programme is the restith peace process
between India and Pakistan that has led to a draolence in the
region. The fish lives in clear rivers and laketighout India and
Southeast Asia and needs fast-flowing rivers ameasts in the
mountains to breed. Finding enough of the thickesta@arp in the
area to breed at a farm in southern Kashmir praligfctult. Plans
to conserve the Mahseer were disrupted in 1989 afiitancy
erupted in Kashmir and to fulfill the dream, milityy in Kashmir
needs to remain under control.

The Himachal Angling Association has expressed eonover the
power policy being adopted by the Himachal Govemtmiglr K.B.
Ralhan of the Association alleged that the lobbythef rich and
resourceful companies had been trying to presstihiegeHimachal
Government into clearing their projects. In viewtloé prospects of
high profits hundreds of projects in which watefsarious rivers,
streams, rivulets/nallahs were proposed to be baeae He said the
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Himalayan region was ecologically very sensitived anith the
development of these projects (mini, micro or mayeould disturb
the ecological equilibrium. Blasting of rocks, digg of riverbeds
and diversion of streams into tunnels, destruabiogreen cover etc.
was bound to cause irreversible damage to the amwient. He
urged the Chief Minister of the state, to issué&tinstructions to
senior officials ofHim Urja and Fisheries Department to ensure
protection of aquatic environment and natural reses of
important rivers and streams before clearing hpdeler generation
projects.

Sikkim focus on wildlife The valedictory function of the Wildlife Week cefabions on
October 2006 concluded with a strong emphasis wolwng the

THE STATESMAN : October students in protection and preservation of the walsliife treasure

12, 2006 of Sikkim. Speaking on the occasion, the region MMx Norzang
Lepcha urged all and especially to the huge gatbesf students to
strive for protection of the rich flora and faurfatie state. “Sikkim
is only 0.2% of the total landmass of the county foossesses 26%
of the total biodiversity in the country. Now resggibility is now
our shoulders for protection and preservation ahswealth” he
said. There are 600 species of butterflies, 15@ispef birds, 500
species of birds and 600 species of orchids besittesit15,000
species of flowering plants and some 450 speciesedicinal
plants are also exists in Sikkim. He also highkghthe paramount
interest of protecting nature to the students is &ddress and
appealed the Chief Minister to preserve the statale and
endangered species of flora and fauna which aguarand in some
cases endemic in the region.

Exotic flora in Meghalayais Some of the ‘specified plants’ enlisted under theldife

under threat (protection) Act, 1972 remains extremely vulnerablé/eghalaya.

The Act recognizes six plants throughout the cquat ‘specified
ASSAM TRIBUNE : plants’. These plants: Beddomes, Blue Vanda, Kaljes Slippers
November 09, 2006 orchid, Pitcher plant and Red Panda are protecteruthe Act.

Out of the six specified plants, three are foundvieghalaya; of
which Pitcher plant is exclusive to the State. TWédlife Act
prohibits picking, uprooting, sale, possession €gsl permission
granted) of these ‘specified plants’. Due to it®tex nature this
plant is most vulnerable to exploitation with illdgale continuing
in different parts of the State. The departmentFofest and
Environment here, in its bid to save the plant, $@isup a Pitcher
plant sanctuary at Baghmara in South Garo hillother sanctuary
under the Jaintia Hills Autonomous District Courtals been set up
at Jiram in the district. Besides these, North &asHill University
on its own has set up a Species Recovery Progratonteelp
preserve the threatened plants species of therregio
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Army plans eco-battalion

Bijoy Gurungfor THE
STATESMAN :November 16,

2006

A sacred mountain bleeds

Kuldeep Chauhafor THE
TRIBUNE : December 03,
2006

Forest Bill, tribal rights: elite
brazen

THE STATESMAN :
December 18, 2006

The Indian Army is eyeing a new role in the Himalaystate. It is
mulling the concept of “eco-battalion” and “Sikkifcouts” for

protecting the enormous biodiversity of Sikkim. Tinelian Army

has such wings spread across the country for piatecof

environment and carrying out ecological drives lkarhwal Scouts
and Ladakh Scouts. They have also participatestedytin the state
green mission conducted this year for avenue giantaAddressing
ex-serviceman from Sikkim, Lt General Rampal expedsimmense
happiness that the bonhomie enjoyed by 11 GorkliesRivas a
fine example of camaraderie. Accomplishing the gatiy includes
the Chief Minister of Sikkim, he undertook “We wile proposing
the concept of an eco-battalion and Sikkim Scootsefivironment
and wildlife protection to the state government. Want to look
after the flora and fauna of Sikkim”.

The National Hydroelectric Power Corporation (NHP&jecuting

the 2051 Parbati project in Kullu district, is gpéipg with the

"geological puzzle" pertaining to the gushing ofitred silt water"

from the sacred Parbati mountain at a rate of 30@3 per minute.

The NHPC was hoping that the flow of red water yiag silt and

clay, leaking into the 31.5-km-long under-constiacttunnel for

the past one week, would recede, but it has shawauch signs.
The General Manager of NHPC has ruled out the flovibe any

major geological problem posing danger to the emrirent and
people, including labourers, in the project. Thaewdurther flows

into the Gadsa khad, a tributary of the Beas, gidleepless nights
to villagers in the downstream.

Studies revealed that where there are tribals fdhest areas had
been dense. While piloting the Scheduled Tribalgl @ther
Traditional Forest Dwellers (Recognition of Forégghts) Bill,
2006 in the Lok Sabha, the tribal affairs minidiér P.R. Kyndiah
believed that tribal and forest dwelling commurstigre the most
efficient conservationists. These are unexceptienabmarks and
all who support tribal rights will back Mr Kyndiafihere has been
for long a furore and incomplete debate over tgbtsi of tribal and
other marginalized groups living in forests and strenuous efforts
by the state forest departments to evict them. Gase of the
Guijjars in the national park of Uttaranchal is afi¢he best-known
ones. TheChipko Andolanof C.P. Bhatt and Sunderlal Bahuguna
where the women in the Garhwal hills hugged treesBishnoi
style, to deny the contractors and the forest degant access to the
trees which are the basis of their livelihood. Theg the tree”
movement became an international symbol not jugbrofest but
galvanized women power and the consciousness il rout
marginalized groups about the need to conserveystarss.
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Project to revive fish in Ravi,
Beas rivers

Kuldeep Chauhafor THE

The “mahaseer" fish facing extinction in the Bead the Ravi is all
set to get a major boost as the Rs-2 crore Mahdsgerfarm

coming up at Machial in Mandi district of HimacHadadesh, which
will be country's major experiment in the direction reviving once

TRIBUNE :December 19,2006 rich marine life in the fresh water Himalayan rizen the state.

Engaging with global
warming

THE HINDU : December 23,
2006

Hindi Section

According to Sehgal report on fish in the cold watd the

Himalayan water, the “mahaseer” fish has been mlighédorink by

the construction of the Pandoh Dam near MachialthedPong and
Thein Dam on the Beas. These dams checked the nemerhthe

mahaseer fish upstream over the decades. Thelifieonce rich

with fish, contains a little marine life today. Hewer, it is for the
first time that the seed protection technologyemb put to test at
the mahaseer fish farm at Machial, revealed figiseoifficials. "If it

turns out to be successful, it will revive Mahasiethe Beas and
the Ravi, which were eliminated due to the damtherrivers".

Due to an alarming increase in global warming, ¢nére world
community is facing a major crisis. Melting of pement ice
shelves and glaciers is posing a serious thre#tdcexistence of
humankind. As the crisis is particularly grave he tHimalayas
where the glaciers are receding fast, members ef Itidian
Mountaineering Foundation (IMF) have emphasized rtbed to
study the effects of global warming on mountainciges. "If
nothing is done within the next decade or two,Ititaus, the Satluj,
the Ganga and the Brahmaputra are likely to becseasonal
rivers," they warn. The study area is located atRhlan and Zhada
regions of Tibet, where there are two famous manostaviount
Kailash or Gang Rinpoche and Mount Jiemayangzongerev
glaciers are widespread. Comprising four Indian #mde Chinese
scientists and two mountaineers because of mownigin
topography, the team will collect baseline dataasdo have better
"management of our water resources".
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