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

RESOURCES SUSTAINABLE ALTERNATIVES 
 

A. K. Mishra1# and J. P. Misra2 

1Sr. Scientist (Soil and Water Conservation Engineering), Water Technology Centre,  
Indian Agricultural Research Institute, New Delhi 110012. #Corresponding Author 

2Professor and Head, Department of Agricultural Economics,  
N.D. University of Agriculture and Technology, Narendranagar, Kumarganj, Faizabad 224229 (U.P.) 
 
INTRODUCTION 

North Eastern Region (NER) of India is located between 21.5 o to 29.5 o North latitude and 
85.5 o to 97.5 o East longitudes. The North East (NE) of India constitutes the states of Arunachal 
Pradesh, Assam, Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and Tripura. Flanked by hills and 
with the mighty Brahmaputra river slashing a central path between its north and south, the North East 
is bounded by the states of Manipur, Meghalaya, Mizoram, Nagaland, Tripura with Assam comprising 
the heart. Arunachal Pradesh lies to its north and Sikkim a little away in the North West bordering 
China and Bhutan. Bangladesh and Myanmar lie to its southwest and east.  

The western side of the NE is connected to the eastern part of the Indian subcontinent by a 
narrow land corridor; sometimes referred to as the Siliguri Neck or "Chicken's Neck". The hills of NE 
region contribute its major area with Assam and Sikkim states and Darjeeling on its periphery forming 
the North Eastern Himalayan zone in the Indian territory while Bhutan and Chittagong hills of 
Bangladesh lie outside the boundary of Indian republic. Hill states of India have a total geographical 
area of 5.63% of the country (approximately 183,813 km2) with a population of 1.13% to be 
supported on its natural resources. 

The NE states are quite different and peculiar in nature due to their distinct topography, 
(highly rugged steep mountains and hills to rolling topography of plateau region) terrain comprising 
mountainous region, hills and plateaus interspersed with valley lands in the foot hills of the hills, 
extreme climatic characteristics that results in above 11000 mm of average annual rainfall in 
Cherrapunjee and Mowsynram Ranges. Inaccessibility and remoteness of the places, dense forest 
cover and poor and underdeveloped infrastructure system are characteristics of the NE region of India.  
 
DEMOGRAPHY 

The NE region of India is sparsely populated as compared to other parts of the country. The 
total population in 2001 was 10286.10 millions. The population density in the region varies from 55-
60 persons per km2 as compared to 275-290 persons per km2 in plains. The population growth rate in 
the region during the last decade has been 21.54% and is expected to increase up to 25%. Nagaland is 
the state with highest population growth rate during last decade. 

 
PHYSIOGRAPHY  
 The NER is characterized predominantly by hilly terrain, deep gorges and flat valleys. The 
average annual rainfall of the region varies from 2000 to 4000 mm. The climate varies from sub- 
tropical to extreme temperature and is bestowed with rich natural resources viz, water, petroleum, 
minerals, rare flora and fauna. The region is broadly divided into four major divisions. (i) Assam 
valleys (ii) Assam Himalayas (iii) Meghalaya hills and (iv) Eastern high lands. Assam valley is 80-
129 km wide and 725 km long. The river Bhahmaputra passes through the middle of the valley. The 
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Mishmi hills, Abor hills, Mikir hills, and Dafla hills are in Assam Himalayas in Arunachal Pradesh. 
The Meghalaya hills (Shillong Plateau) is in south of Assam valley. The Garo, Khasi and Jaintia hills, 
Mikir hills and North Cacher hills are in Shillong plateau. The Eastern high lands include the Patkai, 
Naga hills, Barail hills, high lands of Manipur and Mizo hills. Manipur lies on the east of the Barail 
range, whereas Tripura lies in the western flank of Mizo hills. Nagaland is situated between Manipur 
and Arunachal Pradesh. 

Av. Climatic Water Demand 
(evaporative rate) in NER, mm
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Figure 1. Representative agro-climatology of Barapani, Meghalaya in North Eastern Region of India 
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CLIMATIC RESOURCE AND AGRO-CLIMATIC SUB-DIVISION 
 The altitudinal differences coupled with varied physiography contributes to climatic 
variations in the NE region of India. The climate in the region varies from sub-tropical to alpine. 
Despite diverse physiographic characteristics of the region, sub-regional variations in the average 
seasonal temperature are not striking. Bulk of the annual rainfall in the region (64%) is received 
during June – September period. The North Eastern states of the region, through have 7.75% of the 
geographical area of the country receives about 12.7% of the total precipitation in the country. The 
area can be divided in to three climatic region viz . (i) the cold humid monsoon climate of the frontier 
hilly region (above 200 m); (ii) wet sub-tropical monsoon climate and (iii) humid mesothermal 
monsoon climate with heavy monsoon showers. Average annual rainfall in the region is about 2490 
mm with highest rainfall of 12,500 mm in the world in the Cherrapunji Mawsynram state. The region, 
due to heavy rainfall, has very high humidity varying from 62% to 91% in rainy season and 42% to 
65% in other seasons. The climatologic parameters are depicted in Figure 1. Accordingly the NE India 
has been divided in the agro-climatic zones as; Alpine zone, Temperate sub-Alpine zone, Sub-tropical 
hill zones, Sub- tropical plain zone (valley areas) and Mild tropical hill zone. 
 
LAND RESOURCES 

 Out of the total geographical area (255,090 km2) in NE, 54.4% is under forest cover and about 
14.5% is under cultivation in the region. Arunachal Pradesh, having 83,749 km2 area is the largest 
state while Tripura with 10,490 km2 area is smallest state of the region. Assam has the maximum net 
sown area 27,060 km2 and Mizoram has the minimum 650 km2 net sown area. About 31.15% of the 
total geographical area has been classified as waste land. The overall terrain of the region is 
predominantly hilly characterized by diverse agro-climatic and geophysical situations. The region can 
broadly be divided into three physiographic zones viz. (i) Hills and mountains of folded topography 
(ii) Peninsular plateau and (iii) The plains. 

 Shifting cultivation, the predominantly form of agriculture prevalent in the region is practiced 
in about 3,869 km2 of area annually, affecting 14,660 km2 area at one time or the other. The system is 
uneconomical and has caused resource depletion and land and environmental degradation (NRSA, 
1995).  
 
AGRICULTURE DEVELOPMENT IN THE NORTH EASTERN REGION  OF INDIA 

The tribal population of the NE India is dependent on agriculture and related activities 
connected to land. Agriculture is practiced for sustenance and not for commercial activities except for 
some location specific commercial activities such as tea growing and arecanut planting. Sifting 
cultivation is the major form of agricultural practiced in the region. The pattern of agricultural growth 
has however remained uneven across regions and crops. The north-eastern region (NER) continues to 
be a net importer of food grains even for its own consumption. The NE region produces only 1.5% of 
the country’s total food grain production, provides livelihood support to 70% of the population. The 
food grain production and productivity of some crops are given in the Table 1. A comparison of the 
crop productivity of the North Eastern Region with the country showed that almost all the crops show 
a very poor performance as compared to the country level productivity. This is indicator of the 
production gap that may be abridged by adopting modern and scientific practices of commercial 
farming is the common understanding of the planners, policy makers, educationists and agricultural 
scientists. However, associated factors related to sustainability of the resources as well as economics 
need to be examined critically (Table 2). 
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Table 1.  Area, production and productivity of various crops in NER (1993-94) 

NER All India   Crops 
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 24914.5 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 States, NEC, 2000.  
[A : Area  in (‘000 ha), P : Production (‘000 t), Pr: Productivity ( kg/ha)] 
 
Table 2.  Trends in rice production and productivity in NER 

Year Area (‘000ha) Production (‘ 000 t) Productivity (Kg/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 States, NEC, 2000. 
 
PRODUCTION AND PRODUCTIVITY OF IMPORTANT FOOD GRAIN S IN NE REGION 
 Rice is the major crop of the 
region accounting for about 89% of 
the area and 92% of the total food 
grains production. The other major 
crops are maize, wheat, millets, 
oilseeds and pulses. The region is 
deficient in food grains and the gap 
between demand and supply was 
widening further. During the years 
1980-95, the annual Compound 
Growth Rate (CGR) of food grains 
production was a meager 2.11% as 
against 2.41% increase in the 
population. (Fig.2). The production 
in Meghalaya and Assam has lower annual; CGR than population. Sustainable Yield Index (SYI), 
which gives an idea of the overall yield sustainability of major crops, is shown in Table 3. The 
average productivity in the region is very poor. The annual CGR of productivity indicates that 

Fig. 2  Annual CGR of Food Production and Populatio n 
in NER ( 1980-95)
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productivity of various food crops is declining in Meghalaya, while it is very poor in Assam and 
Nagaland states. This could be attributed to low use of fertilizer nutrients, traditional agricultural 
practices, mostly rainfed agriculture, lack of availability of good seed, suitable cropping patterns etc 
(Sharma, 1995). 
 The annual removal of major nutrients by various crops in the region is 294.08, 83.98 and 
187.14 thousand tonnes of N, P2O5 and K2O whereas, replenishment is only 36.42 (12.3%), 10.92 
(13.0%) and 7.91 (4.2%) thousand tonnes. This is a cause of concern as we are mining the soil at a 
faster rate that would affect the sustainability of food production system. The overall fertilizer nutrient 
response potential (FNRP) achieved in the region is only 16%, with highest (34.4%) in Manipur and 
lowest (6.3%) in Arunachal Pradesh (Table 4). There still exists a lot of scope for enhancing the 
productivity of food crops in the region with optimum use of nutrients (Sharma’1992). 
 
Table 3. Sustainable Yield Index (SYI) of various crops in NE region (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 increasing food grain production in NE states (1974-
93) 

State Irrigation Fertilizer Nutrient Area HYV & improved practices etc 
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 21.5 
Source: Sharma, 1997. 
 
NATURAL RESOURCES DEGRADATION IN SHIFTING CULTIVATI ON VIS-A-VIS 
MODERN AGRICULTURAL METHODS 

The soil and runoff from Jhuming has been estimated to be very high (Table 5) in the shifting 
cultivation practice and hence ICAR has set up its research complex to study, understand, suggest 
alternatives to Shifting cultivation for its complete replacement with modern methods of agriculture 
(Jackson, 2001). The million dollar question is whether the above form of shifting cultivation that has 
been reported to have most degenerative effect on resources sustainability in the region and that 
resulted in to such high levels of resources degradation needing the immediate attention leading to 
creation of a full fledged Research Institution (ICAR-NEH) to replace Jhuming 25 years back has 
been able to achieve its goals? It is the time for introspection that whether after 25 years with all the 
expenditure in the form of human resource and money what we have been able to achieve is worth? 
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To understand the intricacies of shifting cultivation practice in much better manner; one has to explore 
the Indigenous method of shifting cultivation and its intricacies, which took ages to evolve with the 
ingenuity of the farmers who have inhabited the area since long more scientifically. Their cultivation 
practices have evolved as a solution to the problems to a raw mind. The arguments can be put forth in 
favour of Jhuming over modern agriculture looking from the angle of resources sustainability. The 
modern agriculture is certainly not friendly to resources as a huge soil loss takes place as soon as the 
land is put under the modern tools and implements of primary and secondary tillage superimposed 
with high intensities and duration of continuous rainfall. Augmenting these vows are terrain 
characteristics. What is more daunting is the fact that as soon as the soil particles are detached and 
transported with water they are lost forever. As the silt laden water leaves the boundary of Indian 
territories these resources become the property of neighbouring countries which are never retrievable. 
The author has watched this phenomenon helplessly on the southern boundary of Meghalaya state.  
This has warranted the quest for new resources sustainable alternatives that are more remunerative. 

Shall we allow such type of resources wastage in the name of developing modern agriculture 
or shall the scientific community feel concerned to preserve and protect the resources. The valid 
argument can be put forth in favour of other non-degenerative alternatives, which may provide 
economical security to the people of the region who can obtain food grains from other regions or 
countries if they have either money or material to exchange with. This concept has led to look for 
more economical vis-à-vis resources sustainable alternative for the region. 

 
PER CAPITA INCOME  

The Net Domestic Product of NER has increased from Rs 46,162 crores in 2000-01 to Rs 
50,520 crores in 2001-02. In terms of per capita income NER as a whole is placed amongst the 
poorest regions in the country. The per capita income at Rs. 12,407 is less than the national average of 
Rs. 17,978/- (2001-02). There is a dire need to take provisions so that the per capita income of the 
region gets a boost. A vigorous policy of the government is therefore, inevitable which can not only 
boos the economic conditions of the poor tribals as well as ensure resources sustainability. 

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

Particulars of Land 
Use 

Runoff ( % of 
Rainfall) 

Soil Loss ( t/ha/year) Source 

Freshly burnt field under cropping (Steep slope, rainfall 2200 mm) 
30 years cycle 21 22.5 
10 years cylce 24 23.0 
5 years cycle 26 30.0 
Fallows (regeneration) 
5th Year 19 1.1 
10th years 13 0.8 

Tokey and 
Ramakrishna (1981) 

Freshly burnt field under cropping ( Rainfall 1785 mm on 40% slope) 
10 years cycle 30 50.0 
5 years cycle 33 55.0 
Fallows (regeneration) 
1st year 25 7.1 
2nd year 21 3.5 
10th year 13 2.0 

Mishra and 
Ramakrishna (1983) 

Source: Jackson, 2001. 
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SUSTAINABLE ECONOMIC ALTERNATIVES TO AGRICULTURE IN  NORTH EASTERN 
REGION OF INDIA  

In the North Eastern Region of India due to high rainfall of the order of 2000-4000 mm per 
annum that is intense and for short duration having high erosive energy water erosion is the major 
form of land degradation (Table 5). This problem gets aggravated with the cultural practices being 
done in the agricultural fields to realize economic production. All cares should be taken and the 
resources degradation should be checked by all means so that not only the soil but also the most 
important nutrients should be preserved. Since, agriculture and related activities are highly desired 
and cant be checked overnight, we may allow it to be practiced; but keep on looking for more 
remunerative alternatives as soon as possible with the help and support of the government agencies. 
Agro-based small-scale industries, semi permanent farming with perennial plants, animal based 
farming systems, aquaculture etc.; are some other alternatives that should be practiced in order to 
improve the socio-economic status of farming community with a wider national goal of preserving the 
national treasurer of soil and nutrients. 
 Few workable suggestions are made for adoption of other economically remunerative 
ventures for large-scale adoption in the NE region to ensure resources sustainability vis-à-vis 
economic well-being. Some alternatives have been studied in detail (but not exhaustive) and 
recommended for wider adoption in the region in the light of above discussion. 
 
1. Tea Plantation and Tea Industry:    

The NE region of India is one of the major tea growing areas of the country (Table 6). The tea 
industry of NER is the world’s largest tea growing region having 16 % share, and is the largest 
producer and exporter of tea in India (share 55%). Tea plants being perennial in nature that can 
withstand high intensity rainfall and provide the cover to the exposed land surface in turn helping to 
check the soil erosion o a large extent. Tea growing is being expanded to non traditional areas in other 
North Eastern states.  Tea growing areas need a boost in the region for resources sustainability and 
profitability. Brazil having deforested its large tracts of rainforest has planted tea on the hills, which is 
providing both benefits of resources conservation with 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 on Financial Sector Plan for NER, March 2006 . 
 
2. Other Plantation Crops 

Agro-climatologically and edaphically, conditions of NER are highly favourable for 
development of plantation crops. On lower elevations of the plains, arecanut, banana and rubber have 
got very high potential.  Rubber board is already experimenting with the rubber plantation in 
Guwahati. Suitable areas could be earmarked to expand the rubber plantation areas in non traditional 
areas. Areca nut is another economical plantation crop that can be propagated in this region big way 
looking to its huge market potential. In lower Brahmaputra valley region Banana plantation which has 
a highly diversified germplasm in the region can be commercialized.  
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3. Spices Crops 
This region offers great potentials for lager scale cultivation of Pepper, Bell pepper, 

Cinchona, Large and Small Cardamom. These crops require partial shade and moist ambient climatic 
conditions. Therefore, these spices can be commercially cultivated in mixed farming conditions in the 
region. 
4. Coffee and Cocoa Cultivation 

The agro climatic conditions of the region are quite favourable for cultivation of Coffee and 
Cocoa, which has got very high export potential. The government has to develop infrastructure for 
processing the coffee beans before taking up to popularize the coffee plantation. 

5. Cashewnut, Walnuts and other nuts 
In some areas of the region Cashewnut and Walnuts are having scope for commercial 

cultivation. In Garo hills region of Meghalaya farmers have already started growing cashew nut. 
Strategies should be formed for large scale cultivation if the conditions are favourable. 
6.  Tropical and Temperate Horticulture 

High hills and plains of the region offer excellent conditions for development of Tropical and 
Temperate Horticulture is in unorganized primitive state of development as for as the area, production 
and post harvest processing is concerned. Area under commercial horticulture need to be enhanced. 
This will ease out the burden from the land for resources depletion. The NE States produce varieties 
of tropical and sub-tropical fruits starting from Jackfruit, Pineapple to Orange, Pears, Peaches and 
Plums. From the data of productivity made available by National Horticulture Board, it appears that 
although this region produce good quality of fruits, their productivity per Hectare is far below in 
comparison to other states of India. Amongst many reasons, non-availability of quality planting 
material is one of the major causes. Conventional methods of propagation from uncertain Clonal 
mothers have become obsolete.  The modern technology of Micropropagation through Tissue culture 
is gradually eliminating the conventional system of propagation. But conventional methods are still 
being practiced and till date infrastructure for making available high quality planting materials has not 
been created so far. If this bottleneck is overcome then the spread of horticulture to non conventional 
areas can be ascertained. Value addition to the horticultural produce could help on getting better 
prices. 

7. Ornamental Fish Culture and Composite fish culture 
There is a great potential in the fishery sector. Due to various reasons currently there is low 

fish production in the NER however, the majority of the population being non-vegetarian the demand 
is very high. At present the NER imports about 90,000 tonnes of fish from outside the region. This 
gap can be easily abridged by popularization of fish culture in the region. Due to very high rainfall 
and undulating topography the region offers best potential for cultivation of fish for ornamental 
purposes for exports to foreign markets and composite culture for table purposes. Production of 
fishlings and hatcheries of inland fisheries is another suitable alternative. Innumerable number of 
rivulets can be converted into cesspools for fish rearing by artificial creation of dykes and bunds in 
these channels at regular intervals so that water can be retained round the year. The total fish 
production in the year 2003-2004 was expected to be 233.46 tonnes.  
8. Dairy Farming  

Dairying is practiced in the region on a minor scale especially by the migrated labourers from 
the neighboring states. This is a highly remunerative venture associated with the agriculture. Sheep 
and goats are also seen but due to high humidity probably they are not able to withstand the climatic 
pressures. The region due to its high rainfall offers great potentials for fodder production round the 
year for dairy cattle.   
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9. Rabbit farming 
Due to the predominantly non-vegetarian nature of the tribals of the region this species has 

found acceptance among farmers and locals for self consumption. Table size rabbit of the age of 3-4 
months has been liked by the people and is in great demand. Rabbit farming also fetches wool and fur 
required for warm clothing essential for harsh winters. 
10. Pig farming 

Pig meat (pork) is liked by almost every body in the region. Back yard piggery needs a boost 
in form of large scale industry. Industrial houses can be invited to set up modern piggery farms and 
the meat processing units in the region. Possible bottlenecks such as high costs of feed can be 
overcome by promoting the trans border trade between neighboring countries and plains of Assam 
and Bangladesh.  
11. Rearing Cattle for meat for self consumption and export to foreign countries 

Almost all the North Eastern states are dependent for their meat supplies from the plains of 
Assam, Bihar, Uttar Pradesh and West Bengal. The domestic demand for meat products as well as 
favourable climatic conditions for production of fodder and grasses provide very highly suitable 
atmosphere for commercial development of cattle farming for met purposes. Yak and Mithun farming 
is already prevalent in Arunachal Pradesh and Manipur. The localized practice of this type can be 
popularized elsewhere in the region. 
12. Poultry and Duckery 
 Poultry and Duckery are two promising ventures that have vast potential in the region. 
Tripura, Assam and plains region of Manipur and Meghalaya can be converted to the poultry 
production hubs in the North East. Duck can also be promoted for egg and meat purposes. Scientific 
studies are needed to adopt ducker and poultry, which has great liking of the native people of the area. 
The efforts for developing commercial farms not only for 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 the house of innumerable number of plant 
species having medicinal and aromatic properties. Opportunities can be explored to start the 
cultivation of such plant species which are perennial in 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 for commercial floriculture and Ornamental 
horticulture. The region has great potential to become one such hub of commercial floriculture that 
can be comparable to Holland due to its climate. The need for providing artificial cooling can be done 
away with due to its mild climate round the year. The international airport is the vital link required for 
the same. Orchid is one group of ornamental plants, which has large, export markets in Europe, 
America and Middle east. Almost all the hilly states of the region have favourable climatic condition 
for commercialization of orchid cultivation and this fact needs to be explored more than any other 
thing. North Eastern State especially Meghalaya has 124 species of Orchids and amongst them there 
are high value species which can be grown for commercial flower production as well as commercial 
supply of planting material by micropropagation through Tissue culture technique. Commercial 
Orchids are complex hybrid which can not be propagated by seed and micropropagation through 
Tissue Culture is the only answer. Green house culture and production of commercial flower seedling 
in off season through tissue culture and supply at the onset of season is the widely practicised method 
of commercial flower production, which can also be adopted in North Eastern States.  
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15. Ramie and jute fibre 
Ramie and jute fibers are in great demand in the industrial sectors and this opportunity can be 
encashed by propagating their cultivation in suitable areas. The ramie is the strongest known 
vegetative fibre and is popularly known as "Reha" in Assam. The importance of remie fibre is 
increasingly felt in the textile industry because of its excellent quality compared to other fibres. The 
fibre of ramie is obtained from the bark of the plant which is composed of high celullose percent. This 
fibre is used in the textile industry for manufacturing of various type of superior quality of clothing 
material and it can also be mixed with rayon, terelyne, 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 specie that has tremendous potential of 

production in the region. Bamboo based industries and usage of bamboo products are innumerable. It 
is also very highly economic species if the cost of cultivation on pr ha basis is estimated. The problem 
with bamboo cultivation is that it is not done on large scale commercial basis. In recent past the 
bamboo has caught the attention of the authorities and efforts are being made to strengthen the 
bamboo cultivation in the region. The same need to be spread in almost whole of the North eastern 
Region of our Country. A bamboo groove of 10 sq. meter can fetch approximately Rs, 2000/- on 
maturity of approximately 100 bamboos @ Rs. 20/- local prices. This species alone can be more 
remunerative if cultivated as an industry. This means that the bamboo cultivation can fetch 
approximately 20 lakhs over a period of five years from a well organized and maintain bamboo area 
of one hectare.  

17. Agro forestry 
Agro forestry is already being practiced in the region at a limited scale. Several plantation 

companies have already established their forest plantations in many parts of the region. Agro forestry 
provides the poor farmers the much needed cash and the food items at a much lower input and labour. 
Various alternatives in agro forestry are already been tried and recommended. Novel alternatives and 
combinations of species can be experimented and tried so tat the farmers get the maximum benefits. 
 
DEVELOPMENT OF AGRO-BASED INDUSTRY 

Industrially, the NER continues to be the most backward region in the country, and the states 
in the region hardly have any industrial base, except perhaps Assam, because of its traditional tea, oil 
and wood based industries .To some extent Meghalaya has made some headway in setting up of small 
and medium industries. There are a number of factors contributing to the lack of industrial growth in 
the region like poor infrastructure, inadequate supply of electricity, violence and extortion etc. The 
growth of industries, large, medium and small has been uneven. The number of functioning large and 
medium industries in the NER has been negligible. The status of industries in the NER is as follows. 

 
SUMMARY AND CONCLUSIONS 

North Eastern region is endowed with rich natural resources of soil, water and vegetation. 
Management of resources of the region needs scientific interventions in the form of judicious rain 
water harvesting, ground water extraction, creation of surface storages of water, in-situ water 
harvesting tanks, improving irrigation efficiency, and reduction in evaporation loss. Since most of the 
area is hilly, development of agriculture based on micro- watershed approach will be more useful.  

Though there may be many other highly remunerative and economically viable options yet 
they might not have been sighted here yet it confirms the fact that there are ample numbers of other 
activities that can replace the need for cultivating the steep slopes permanently. Thus, from the above 
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discussion it is evident that while the North Eastern region has excellent scope for development of 
many economic alternatives to agriculture and farming they need to be provided with much needed 
help support and infrastructure facilities before establishing the lager scale projects. Also, the inherent 
built in nature of social-fabric of a large number of tribals of mutual cooperation can be utilized for 
establishing such ventures in which the farmers may be owners on a collective basis which will avoid 
confrontations. All the solutions may not be applicable for all regions but a suitable group of activities 
can be picked up and spread in the most favourable region so that farmers can learn to be independent 
financially and socially and the sustainability of the natural resources are not in jeopardy. The 
planners and policy makers should be aware that the highly degrading nature of activities in long run 
are going to create problems and more problems unforeseen so far of great dimensions until the 
corrective measures are taken well in advance with farsightedness and zeal. 
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SURFACE FLOW AND SOIL LOSS UNDER DIFFERENT LAND USE  
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Department of Geography, Rajiv Gandhi University, Rono-Hills Doimukh - 791112, Arunachal 

Pradesh 
 
INTRODUCTION 
             Highly fragile and tectonically unstable 
area with high relative relief and steep slope 
becomes more vulnerable to soil erosion because 
of high monsoon precipitation and faulty land use 
practices.  Like other parts of the Himalaya, soil 
erosion in this area is of major concern and is a 
direct threat to Brahmaputra valley for siltation 
and resultant floods. Though, it is not possible to 
stop soil loss completely but, based on the results 
of the studies, its intensity and amount can be 
minimized. According to Stoddart (1969), 80% 
of sediment is reaching to the oceans by the 
Asian rivers in which Himalayan river are 
contributing 500-1000 t km-2 yr-1 (Milliman and 
Meade, 1983). The watershed considered for this 
study lies in the Lesser Himalayan part of the 
Arunachal Pradesh. Unscientific intervention 
adversely affects land degradational processes 
accelerating the soil loss. The degree and type of 
vegetation cover are the most important factors in 
determining rate of erosion (Inbar and Lierena, 
2000). Thus, in this study an attempt is made to 
identify the surface flow and soil loss within 
different land use categories i.e. agriculture, 
barren and forest. 
 

 Figure 1. Location map 
 
 

STUDY AREA 
 Upper course of Kale River which forms a wide valley surrounded by hills is delineated as a 
study area from the SOI topographical map no. 83 E/14 (Fig. 1). It extends in between 27 º 30’ N to 
27º 38’N latitude and 93º 45’55”E to 93º 55’ 52”E longitude covering an area of  about 207 km2 in 
Lower Subansiri district of Arunachal Pradesh. Apatani tribe, consisting a population of 27,000 
(approximately) inhabits this area (Census-2001). 
  
MATERIAL AND METHOD 
 Using remote sensing data study area is divided into three different land use categories i.e. 
agriculture, barren and forest. Three erosion plots of a dimension of 3mX5m are established in each 
land use categories along the 40% slope. The results for the first month of the study were rejected to 
avoid the effects of the changes resulting from construction of the plots. These plots are fenced with 
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aluminum sheets of 1feet (5 inch is inserted in soil and remaining 7 inch exposed in the air) from all 
the sides to prevent penetration of water from the adjacent areas. Non recording Rain gauge 
(Hydromat Make) is installed close to the plots to estimate daily rainfall amount. From each plot 
surface flow is allowed to be collected in a container through a pipe. Plot wise surface flow and soil 
loss is estimated for every month. The deposited surface flow in the container is filtered taking sample 
of one liter (in case overland is below one liter whole amount is taken as sample) water and the 
material is sorted out. After the completion of filtration, the filter paper with soil is kept for oven dry 
and the weight of same is measured by digital balance. Present analysis is based on the observations 
made during May 16th 2005 to May 15th  2006. 
 
PHYSIOGRAPHY 

This area forms a typical wide valley, 
appears to be lacustrine in its origin, in the 
upper course of the Kale river. A tremendous 
volume of quaternary unconsolidated 
sediment derived by erosion of bordering hills 
found in the study area. The beds of gravel, 
inter-bedded sand, grit, clay and peat are 
almost horizontally deposited. The base of the 
valley is made of gneiss and schist. The 
altitude of the valley is ranging in between 
1540m to 2684m above mean sea level. The 
relative relief is ranging from level to 520m. 
The low relative relief is found in and around 
Hapoli - Ziro locality which falls in the plain 
area whereas, higher relative relief is found 
towards the hills. The average slope ranges 
from level to 28.40. Level slope covers a big 
patch within the central portion of basin, 
which is almost flat. 
 

 
Figure 2. Diagram showing an erosional plot 

 Kale River and its tributaries supply water for irrigation and drinking purposes throughout the 
year. In the rainy season water level becomes very high causing flood along the river course. The 
weather during summer is pleasant but it becomes severe cold in winter. The annual temperature 
varies from maximum 31
 c in summer to minimum 0
 c in winter. The relative humidity use to be 
more than 90% during rainy season. Due to high rainfall and humidity earth material is weathered 
very fast in the area. Soils vary from loamy to clayey with a thick layer of humus at the top. In the 
valley area black and reddish soil is found. Soil acidity ranges from medium to high. 

 
EXISTING LAND USE 

 Land use and type of management applied to each site explain, to a large extent, the 
occurrence of the erosion processes (Sanchez et.al.2002). Earlier studies shows that there has been 
conspicuous land use change in the Himalaya as consequence of population increase and pressure on 
forest based resources (Rai and Sharma 1998). Thus, a visual interpretation of IRS 1C LISS III FCC 
and topographical map on 1:50,000 scales is made to delineate land use categories supported by field 
verification. The identified main land use categories are agriculture, settlement and forest (Fig 3). A 
brief description of each identified categories is given as below: 
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Figure 3.  Land use map 

 
The plain area of valley is utilized for wet rice cultivation. Kitchen gardens are very fertile 

due to continuous application of domestic manure which is used for growing vegetables. The slopes 
of the adjacent hills in the vicinity of the wet rice-fields are used for rain fed agriculture which 
includes the production of maize, millet and variety of vegetables. Forest area mainly consists of 
bamboo and pine trees. In this area people cultivate medium sized straight- stemmed bamboo in close 
proximity to their villages. Pine is a splendid tree used for timber and firewood purpose. It is grown in 
the lower slopes of nearby settlement. Most of the bamboo groves are also having scattered pine trees. 
When pine trees attain height, bamboo do not flourish in the shade of their wide canopy. Besides 
bamboo and pine, there are number of fruit trees like small cherry, peach, small pear and greenish, 
bitter apple which are planted in groves, gardens, paths and lanes, burial ground and close to houses. 
Large number of evergreen as well as deciduous species like hollock, jutuli, tita sopa, hillika, dhuna, 
borpat, nahar, udal, gonsari, makrisal, bogipoma, khokan, etc. is found in the area. The proportions of 
evergreen species are more than the deciduous species mainly due to favorable climatic conditions in 
the area. Plain area of valley is used for agriculture and the slightly elevated areas in the vicinity of 
flat land are used as settlement. Because of high density of population houses are constructed very 
closely, mainly built by wooden piles and bamboo. Since long, this area consists seven large villages 
namely, Hong, Hari, Biila (Reru, Tajang and Kalung), Dutta, Hiija, Mudang-Tage and Bamin-Michi. 
But due to rapid growth of population (27,000 approx. Census-2001), five more villages are created 
viz. Siiro, Lempya, Biirii, Nenchachaya and Siibe separating from Hong, Tajang, Mudang-Tage, 
Dutta & Hiija and Bamin-Michi respectively.    
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Observation 
 In comparison to the other parts, the Eastern Himalaya receives heavy rainfall during 
monsoon. The total rainfall (Fig. 4) is recorded in the study area is 19166 mm, out of which 54.05% is 
received during monsoon (16th May to 15th Sept). The total wet and dry days (Fig. 5) during monsoon 
are 64 and 56 respectively with the maximum continuous seven rainy days. Very less rainfall is 
received with dry days of 54 from (16th Nov. to 15th Aug).  

 
Table 1.  Rainfall 
Observational Period Rainfall 

(in mm) 
1 16th May-15th June 2785 
2 16th June-15th July 2854 
3 16th July-15th Aug 3502 
4 16th Aug-15th Sept 1220 
5 16th Sept-15th Oct 1205 
6 16th Oct-15th Nov 1630 
7 16th Nov-15th Dec 439 
8 16th Dec-15th Jan 90 
9 16th Jan-15th Feb 233 
10 16th Feb-15th March 887 
11 16th March-15th Apr 2120 
12 16th April-15th May 

Total 
2201 
19166 
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Figure 4. Bar graph showing Rainfall as recorded  
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Figure 5.  Bar graph showing rainfall chart 

 
 The surface flow (Fig. 6) in agriculture, forest and barren is 24482.44 ltr ha-2 yr-1 
20996.44 ltr ha-2 yr-1 and 15669.33 ltr ha-2 yr-1 respectively. Maximum surface flow is 
identified during  the  16th   July to  15th   Aug   2005 because  of  heavy downpour within a short 
time. The Minimum surface flow is found during 16th Dec 2005 to 15th Jan 2006 as this time rainfall is 
very less. Flow under forest cover is directly controlled by rainfall. In general total rainfall amount & 
intensity and agricultural activities are influencing the total amount of surface flow.  
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Table 2.  Surface Flow 
Surface flow in ltr ha-2 yr-1   Observationa

l Period Agricul. Barren Forest 
16th May-15th 
Jun 05 1844.44 6240.00 500.00 
Jun 16th -15th 
Jul  05 5964.44 935.56 4622.00 
16th Jul 15th -
Aug 05 6820.00 10008.89 7413.33 
16th Aug- 15th 
Sep 05 1444.44 1141.33 344.67 
16th Sep-15th 
Oct 05 1088.89 644.44 378.00 
16th Oct-15th 
Nov 05 1230.00 335.11 340.00 
16th Nov-15th 
Dec05 233.33 0.00 0.00 
16th Dec05-
15th Jan06 0.00 0.00 0.00 
16th Jan-15th 
Feb 06 217.33 0.00 0.00 
16th Feb-15th 
Mar 05 433.33 693.33 31.33 
16th Mar-15th 
Apr 05 2092.89 997.78 148.67 
16th Apr- 15th 
May05 3113.33 0.00 1891.33 
Total 24482.44 20996.44 15669.33 
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Figure 6.  Bar graph showing Surface flow 

 
 

                    
Table 3. Soil loss 

Soil Loss in different 
landuse   (ton ha -2 yr -1  ) 

 Month 

Agricul.  Barren  Forest  

16th May-15th Jun 05 0.02605 0.09987 0.00017 
Jun 16th -15th Jul  05 0.17989 0.00124 0.04702 
16th Jul 15th -Aug 05 0.17525 0.11509 0.13818 
16th Aug- 15th Sep 05 0.00843 0.00136 0.00036 
16th Sep-15th Oct 05 0.00065 0.00003 0.00025 
16th Oct-15th Nov 05 0.00200 0.00001 0.00043 
16th Nov-15th Dec05 0.00017 0.00000 0.00000 
16th Dec05-15th jan06 0.00000 0.00000 0.00000 
16th Jan-15th Feb 06 0.00000 0.00000 0.00000 
16th Feb-15th Mar 05 0.00134 0.00139 0.00004 
16th Mar-15th Apr 05 0.00659 0.00179 0.00006 
16th Apr- 15th May05 0.04923 0.00000 0.00669 
Total 0.44960 0.22078 0.19321 
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Figure 7.  Bar graph showing soil loss in Agriculture, 

Barren and forest plot 
 

 
 Total annual soil loss (Fig. 7) from agricultural, barren and forest plots is 0.449601 t ha-2 yr-

1,0.220779 t ha-2 yr-1 and 0.193212 t ha-2 yr-1 respectively. In agricultural plots (Fig. 8) during 16th 
June to 15th July and 16th   July to 15th August soil loss is observed maximum because of tillage and 
seed showing in the plot. During these two above mentioned periods of time rainfall intensity was also 
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found very high. During winter, soil loss is almost negligible. In the barren (Fig. 9) and forest (Fig. 
10) area soil loss is controlled by the rainfall amount and intensity. Among the all plots minimum soil 
loss is found in the forest area. 
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Figure 8. Agriculture plot and Soil loss 

 
SOIL LOSS IN BARREN PLOT
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Figure 9. Barren Plot and Soil Loss 

 

  

SOIL LOSS FOREST PLOT
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Figure 10. Forest plot and soil loss 

 
These observations indicate that under forest cover soil loss and surface flow is very low. 

Humus contents found in the soil are also highest under the forest as area use to be covered by thick 
layer of litter. Human disturbed slope (agricultural land) is leading maximum soil loss and surface 
flow. Depleted forest cover due to deforestation and forest fire in the pine areas appears as grazing 
land. Because of cool climate regeneration is not very fast. This type of land is considered as barren in 
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which surface flow and soil loss is observed lower than agricultural area. During the observational 
period of 16th July to 15th August rainfall amount, surface flow, and soil loss is maximum.  
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INTRODUCTION 
 The natural flora and fauna used by the specific ethnic group in the form of medicines in 
curing and preventing different aliments and diseases are known as ethno-medicine. From time 
immemorial, indigenous people of different parts of the world have been gathering knowledge about 
these forms of medicine and medication, which has been handed down for generations merely on 
verbal tradition. The art is not so compact today because of the allopathic form of modern medicine, 
which is neither cost-effective nor having easy accessibility at remote Siang villages of Arunachal 
Pradesh rather still governing the Adi way of medication to its people.  
 The changing aspects of socio-geographic and economic scenario claim a rigorous multi-
dimensional study on the problem of starting the farming of ethno-botanical knowledge and plants on 
ground of their holistic needs of economic, environmental and ethical types. Certainly, the studied 
area concerned is the world’s richest store house of medicinal plants and the people who determine 
their physique form the totality of nature, still have immense belief on the Mother Nature to a large 
extent. 
 It is not the economic botany rather more of pure economics as associated with the tribal 
medicine; it is at a very young stage of study as far as the studied area concerned. Economic farming 
of ethno-medicinal plants has been started in the developed nations since a century back and a crude 
amount of investment coming from both the government and large Pharmaceuticals Companies and 
Drug Houses is increasing at every minutes of day (Khanuja et al: 2004). Today, the realization comes 
to our national level planners too from the evidences revealed in the different agro- climatic regions of 
the world. Instead of having huge potential of farming of medicinal plants at ours own, India is 
presently importing nearly 90% of total demand from the countries like Nepal, Indonesia, Bulgaria 
and others. The 10th Five Year Plan (2002-2007) has set a goal to achieve a sum of Rupees 4200 crore 
targeted economy from the cultivation of medicinal plants. And accordingly, Medicinal Plants Boards 
at the Centre and State level have been constituted under the Ministry of Health and Family Welfare 
of the Union Government and State Governments respectively, in order to monitor and to provide the 
overall guidance for the farming of medicinal plants.  
 
STUDY AREA AND METHODOLOGY  
 The area of this study is Siang region, named after the mighty Siang river, the down stream of 
the Tsang-po and upper tributary of the Bhrammaputra, comprising of West Siang, East Siang and 
Upper Siang districts of Arunachal Pradesh located within the geographical ambit of about 27032/ N to 
290 20/ N latitudinal and 930 48/ E to 950 36/ E longitudinal extents bordering the historic Mc Mohon 
line to its north and Demaji district of Assam state to its south.  The east and west are fringed by the 
sister districts Dibang valley and lower and upper Sabansiri, respectively. The topographical feature 
varies form southern plains to the snow clad mountains in the north. The area is located in the 
subtropical temperate zone with forest coverage of about 63% of the present territorial occupancy, 
inhabited by 224470 people at a rate of density of 12.12 people per km2 to its total geographical area 
of 18518 km2. The indigenous people is known as the Adi, a Mongoloid racial community originated 
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with the Tibeto-Burmese linguist genealogy (Pandey and Tripathy:1997), leads the livelihood 
basically on forest resources hitherto. Apart form hunting, gathering, fishing and other related 
activities associated with the forest resources, the Adis use to practice Adiavik, known as the shifting 
cultivation or Jhum in the Indio logy. Shifting cultivation as a system of cropping practice represents 
the indigenous from of agriculture being the most commonly and customarily accepted in the region 
both by virtue of its physical compass and by virtue of heavy reliance of the settlers for their total 
livelihood. But the practice, which involves cutting and slashing and burning of invaluable forest 
resources that is hitherto providing a culturally rich bio-diversity of the region, may leads to a severity 
by courting the extinction of different species of flora and fauna not only having economic values; 
also it is an alarming rate of subtraction of environmental qualities. 
 From a general observation and a causal form of oral investigation from the elderly people of 
the area arising the hope and scope of farming of ethno medicinal plants by which the local farmers 
may improve their standard of living not only in terms of income generation in the short run, but the 
practice as proved in the other familiar agro-climatic zones of the world that it could evolve a healthy 
environment for the mother earth by minimizing the social cost as incurred for jhumming and bringing  
a larger benefit for the society as a  whole. 
 
SCOPE OF STUDY 
 The earliest treatise on Indian Medicine, the Charak Samhita (1000 B C) recorded some 340 
drugs of vegetable origin and developed the Indian Materia Medica. However, since the early 20th 
Century, rapid extensions of Allopathic system of medication throughout the world generated a huge 
commercial demand for the pharmacopocial drugs and their products (ICAR: 1992). The actual 
history of agronomic practice of growing medicinal plants starts form this time. The Indian 
Pharmacopoeia (1966) recognizes some odd eighty-five drug plants grow abundantly and naturally 
with the prevailing agro-climatic condition in the selected parts of the country. However, no full 
phased literature on medicinal plants on the studied area is available. As far as Siang region, the land 
is still a virgin one to the limit of present study. The first ever task of textualization of available 
medicinal plants in the area was recorded by the Botanical Survey of India in its years long effort. 
However, the task is yet to be finished because of the difficult terrain and wilderness of the area. Very 
recently Mibang and Chowdhari: 2003, have recorded the proceedings of the Seminar on Ethno 
Medicinal Plants of Arunachal Pradesh, where some scholarly works are found. Apart form these, 
Singh et. al: 2003, and Dhiman: 2003 are also some helpful documentation on medicinal plants of 
tribal use in general and the studied area in particular. Riba: 2003, has pointed out some relevant 
socio-economic changes of the tribal life resulted due to a number of reasons, are very much relevant 
to the context of the present study. However, literature on ethno-medicine is scared as scared for 
ethno-medicinal plants and economic use of these plants is yet to be revealed in the said region. 
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 Although the ideology of the present study is at the very hypothetical stage, farming of 
medicinal plants used by the tribal for curing his diseases and ailments is having much economic 
importance as far as the studied area concerned. The practical evidence of economic farming is yet to 
be started. The Central Institute of Medicinal and Aromatic Plants (CIMAP) have been carrying on a 
number of researcher works but Siang region is undiscovered. Very recently, the Adis have 
undertaken the cultivation of medicinal plants successfully in Gagin hills, Lissing hills, Riga-top of 
Boleng Circle of East Siang District. The District Horticulture Department, East Siang District at 
Pasighat has undertaken some pilot projects of farming of medicinal plants. It is also providing 
guidance to the aspiring farmers for introducing the cultivation of medicinal plants, on which they 
inherited a vast traditional knowledge. An NGO at Mirbuk village at Pasighat has introduced the 
cultivation of medicinal plants on experimental basis. But private entrepreneurial initiatives of large 
scale production of medicinal plants, which grow naturally in the study area, are to be found lethargic. 
 Finding out the economic value of ethno-medicinal plants is a holistic approach indeed and 
use of those plants as industrial inputs except cinchona and some others is undiscovered to the people. 
Arunachal Pradesh as a whole and Siang region in particular is literarily having no industry at all. 
Although the factor endowment and the existing infrastructure for some industrial setup might set 
another story, industrial development is still at a slumbering state so it is for any Pharmaceutical Plant 
and Drug House.  
 The existing scenario of industrial backwardness retards the tremendous growth prospects of 
medicinal plants at its commercial use. No doubt, the advanced world realizes the healing touch of 
ethno-botanical plants to a great extent because this form of medicine is proved to be more cost 
effective and humane friendly up to the extent of some diseases like Aids and Cancer. Plants having 
medicinal values used by the Aids are not cultivated. These plants grow naturally with no weeding 
and no effort at all. They are harvested as per household need at any particular point of time. These 
plants are not so scared so far. A basic hypothesis may gavels that the economic farming is also 
feasible for these plants in the area by these people. 
 
DISCUSSION 
 The Arunachal economy as a whole is still succumbing to the severe backwardness for a 
number of factors, which is not to mention within this limited jargon, but it is not very inappropriate 
to note that the people are backward because they are backward. For Arunachal economy, agriculture 
is the prime source livelihood and jhumming shares the lion part of the total agrarian practice. Jhum is 
not only the form of cultivation but also a way of life for the Arunachalees. Arunachal Pradesh, being 
a land locked state of Indian Union with her difficult topographical features does not have a vast 
scope of setting up large industries and with low level of technological base along with other 
constraints does not provide avenues for rapid expansion of service sector, may gets a boost if the 
prevailing agricultural resources are used in a planned way. The Government initiatives in these 
regard is noteworthy that after achieving the statehood status in 1987, the Government has put 
emphasis on various types of agricultural extension projects and program like animal husbandry, 
horticulture, agro-forestry and other allied schemes either as the joint venture with the Union 
Government or with its own limited resources. There is a number of projects has been being 
implemented as the substitute of jhum, a primitive form of agrarian practice, but they are not proved 
to be very effective ones from the ground of its physical relevance. Therefore, the jhumming is going 
on as it was there at the hundreds of years back. The Jhumias, on the other hand, on the way of 
carrying out the practice are incurring a huge amount of social cost in terms of different types of 
natural hazards vis-à-vis, soil erosion, flood and others alike, which can’t be compensated in the near 
future (Riba: 2003). In the jhum land, the Jhumias were once producing merely the amount to sustain 
rather indulging by the modern life style and other exogenous factors alike, they reduced the spun of 
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jhum cycle in order to produce marketable cash crops. Thus, they are courting more and more ruins 
for their own. It is evidenced from the present study that the cultivation of medicinal plants as an 
alternative to jhumming is viable for Arunachal Pradesh as a whole and the studied area, Siang region 
in particular, where medicinal plants (Appendix: 1) grow abundantly and the ethnic group associated, 
the Adis, could be better off if they do under take the project, initially with the support of the 
government and other NGOs, which are working for the upliftment of the society. However, the 
benefit associated with the farming of medicinal plants in the studied area may be summarized as 
follows: 
1. Medicinal Plants - An august source of employment generation: The overall employment scenario 

in Arunachal Pradesh is as worse as for any other Indian state. Higher growth of population, fast 
increase of literacy rate along with massive in-migration are the main reasons for increasing 
figure of unemployment scenario in the state. Since the government with its limited resources is 
virtually incapable to provide rooms for much employment opportunity in the organized sectors, 
farming of medicinal plants alike of other agricultural extension programs may open up the scope 
for unemployed youth to earn their bread from an august source. 

2. Medicinal Plants - An approach to commercialization and modernization of agriculture: The 
tribal economy in general is succumbing to its subsistence level hitherto and so it is the Arunachal 
economy as well. The Jhumias are still producing for their own consumption and no marketable 
surplus. Although the womenfolk brings a very trivial quantity at the market for raising cash in 
order to meet the non-food demand, it does not consist a considerable amount of the state Gross 
Domestic Product (SGDP). On the contrary, if the medicinal plants, which grow naturally in the 
state could accumulate a fair deal of cash inflow into the economy if they were brought into 
commercial cultivation applying the modern technology and technological know-how. Thus, the 
farming of medicinal plants may be an approach to transform the subsistence Arunachal 
agriculture into a commercialized one. Another way, it is a stir of modernizing the primitive 
economy as well. 

3. Medicinal Plants - A stimulant for raising the standard of living: Growing population pressure 
along with under utilization of natural resources force the mass to live below poverty line. The 
farming of medicinal plants may compensate the 69% of the total population in the state, who 
depends on agriculture and more particularly on jhumming, very often succumbs to crop failure 
due to different sort of natural calamities. The cultivation of medicinal plans would give them 
readymade cash to purchase their livelihood. Moreover, it is unlike the household need that they 
get from the jhum land, the farming of medicinal plants, which will attach the people with market 
mechanism, would give them better understanding of the outer world.  

4. Medicinal Plants - A catalyst for Industrialization: Perhaps the difficult terrains and low level of 
infrastructures hinder the process of industrialization at this north-east extremity of India. 
Medicinal plants on the other hand, an endowed factor along with traditional knowledge of the 
Kennapanna ami (the village medicine men) may be the economic agents to begin the history of 
industrialization in the land of the rising sun. The existing Citronella plant at Pasighat in East 
Siang District may raise the hope further.  

5. Medicinal Plants - The source of Government revenue, not bathos: A recent study shows that 
medicinal plant worth of millions of US $ are imported in the country from Nepal annually 
(Olsen, C.S. et al: 2005). In the era of economic globalization, the phenomenon is virtually 
contradictory for Indian economy, when we have vast resources for the same products at our own. 
If the resources are explored properly, import substitution in this arena could save the worthy 
foreign exchange reserves of millions of dollar. Above all, setting up of industries of medicinal 
plants will raise huge revenue for the government as well.   



                                                                                                             �������

��
�� �!���"�26 

6. Medicinal Plants - Manifestation of indigenous knowledge system: Primitive local tribal people 
have vast and extended knowledge about the various medicinal plants available in this region 
which certainly helps in conserving the biodiversity.  

7. Medicinal Plants - Protecting the patent rights of indigenous plant species: Participation in the rat 
race of globalize economic yard might bring some positive results for Indian economy; rather we 
loose the rights on Basmati or Neem, the species of our own. Hence, it is a sort of responsibility to 
protect the patent rights of the invaluable medicinal plants growing exclusively on the Siang soil.  

8. Medicinal Plants - An ecological agent of immense value! Save our only earth: The jhum practice, 
no doubt, feeds the Arunachalees although at subsistence level, but the method of practicing jhum 
is too cruel to the Mother Nature because it involves slashing and burning of the forest resources 
without realizing the far reaching consequences of the environment (Sachchidananda: 1989). An 
alarming rate of deforestation leads to severity for the natural vegetation not only for the area 
concerned, but the frequent flood and other natural hazards alike mostly caused by this massive 
deforestation program claim lives and property of billions of rupees as a yearly fiesta. ‘Modus 
operandi of jhumming first leads to ecological disequilibrium by depleting forest cover, 
aggravating chances of soil erosion to cause removal of top soil, silting river beds and threatening 
the existence of life itself and all these by putting grain crop as the only levy on the earth’ (Sukla: 
1982). However, we cannot escape from the reality that jhumming remains here not merely as a 
farming method but constitutes as modus vivendi of people who operate it. Thus, various 
alternative projects even did not yield any expected results for the region. Cultivation of medicinal 
plants, if undertaken commercially, would not only save the natural vegetation but also it is to 
prevent from flood and other natural disasters caused by the massive deforestation program.  

Appendix 1. Some available Medicinal Plants and their uses in the Study Area 

Vernacular Botanical Name Botanical 
Feature 

Uses for Ailments/Diseases 

Rinko Coptis teeta Stem Less 
perennial herbs 

Malarial fever, backache, 
stomach disorder, aphrodisiac 

Bangko Solanam  spirale Shrubs Stomach pain 

Ombe Zanthoxylum 
hamiltonianum 

Tree Malaria 

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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schoff 

Sengelathang Solanam xanthicrium Shrub Expectorant, tooth-ache 

Gobrai Amaranthus spinusus Linn Herbaceous 
plant 

Antidote in snake bite; gonorrhea 

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 to improve the economic condition for the 
society as a whole. Arunachal, on the other hand, is having vast unexplored resources, which could be 
utilized in the on going globalize economic condition so amply. The factor endowment of ethno-
medicinal plants as industrial input could bring about a drastic economic change of the Arunachal 
economy, which is not properly realized till the very yesterday. The governmental role in this context 
is no doubt immense, but the most important is to raise the entrepreneurial initiatives with 
development of proper infrastructure to utilize this scope.    
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INTRODUCTION 
 Mountains have been the home for various species of flora and fauna, diversified landscapes, 
different climatic conditions and equally for numerous human races since time immemorial. Source of 
the major perennial rivers, mountains are known as the lifeline for the countries or regions where 
these rivers flow. Himalayan mountain system, which is highest, youngest, and ecologically more 
fragile, is one of the most prominent among the other mountain systems of the world. The population 
in the mountain areas is comparatively more backward and underdeveloped. Recently, the 
sustainability issues in these areas are getting more attention because of poor development in the 
mountain areas.  

In the last four decades, three distinct features have characterized the state that are increasing 
population growth rate and rapid rise in population, continued dependence of a very large proportion 
of the population on the land resources, particularly on the traditional subsistence agriculture, and 
increasing degradation and depletion of land resources and consequent declines in the productive 
capacity of the land. High rates of population growth, poverty and resource degradation, in many 
instances, have been mutually reinforcing processes. A major issue in sustainable development in the 
state has therefore been the growth in population and its attendant causes and consequences.  

Sustainable development has been defined as “development that meets the needs of the 
present without compromising the ability of future generations to meet their own need” (WCED 
1987a). Generation and inter-generational equity, maintenance of a healthy environment and concern 
for economic growth are the basic elements of the concept of sustainable development. The perusal of 
these objectives indicates that a balance be sought between population size and available resources 
and the rate of population growth in relation to the capacity of the economy to provide for the basic 
needs of the population; not just today but for generations (WCED 1987b). In most areas of the state 
all the negative aspects of rapid population growth are manifest. Agricultural intensification in the 
hills and mountains is severely constrained. The option of migration to “new” lands is virtually closed 
and can occur only at the cost of the environment. The pace and pattern of economic development has 
been unable to generate sustainable work opportunities thus condemning a substantial proportion of 
population to absolute poverty. Present rates of population growth have contributed to compromise 
the abilities of the state to invest in human resources development as well as in raising the living 
standards. A major imperative for sustainable development, therefore, is to create conditions for a 
rapid reduction in current rates of population growth, on the one hand, and promote gainful 
employment opportunities in non-traditional land based activities as well as other off-farm activities, 
on the other. 
 
STUDY AREA 
 Uttaranchal became the 27th state of the Republic of India on 9 November 2000 carved out of 
Uttar Pradesh and comprises by 13 hilly districts. It has a population of about 6.0 million at 94.4 per  
km2. It borders China, Nepal, Himachal Pradesh and Uttar Pradesh (Figure 1). The state is rich in flora 
and fauna, natural and touristic ambience, and houses some of the most important pilgrimage centers 
in the country. It is situated between 28°53�24� -31°27�50� N and 77°34�27� -81°02�22� E. Out of its 
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total area, 47,325 km2 is covered by mountains, while 3,800 km2 is Tarai plains. The total snow 
covered area of this mountain region is 7,632 km2 and is over 4,000 meters high. The geoscopes of 
Uttaranchal include the mighty Himalayan region consisting of mountain peaks more than 8,000 m 
high, the lower Himalayas, the mid Himalayan region, Shivaliks (the lesser Himalaya) rocky tracks of 
Tarai, Bhabar (dry-hot regions) and the downward stopping fertile plains. The Giri range lies towards 
the west surrounding the Doon (fertile valley in the foothills of Shivaliks) region.  
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Figure 1. Location map of Uttaranchal 

 
RESULTS AND DISCUSSION 
Population  
 Mountain areas have always posed enormous challenges for human habitation. The vertical 
dimension manifests in the constraints of altitude and relief and imposes limits to agricultural land use 
and human settlements (Groetzbach, 1988). The choice of productive activities is restricted by 
variations of slope aspect, soil depth differences in thermal regime, water availability and 
precipitation (Whiteman 1988). Transportation is hindrances by barriers of altitude hinder 
transportation and relief and overcoming these barriers entail enormous costs. Also isolation made 
mountains peripheral to centers innovation. Eking out a living under such circumstances has 
historically been a continuous struggle. The link between increases in population and that in 
production in the mountains has always remained tenuous. Although, historically, population growth 
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rates remained lower due to high fertility and mortality regimes, increases in population was 
accompanied by the use of labour intensive technologies (Boserup 1965). Ethno-engineering ingeity 
reflected in the terracing of hill slopes exemplifies the adaptive capacity of the hill farmer as well as a 
rare understanding of the biophysical processes (Rhoades 1985). Migration has also traditionally been 
a response to population growth and the search for a living space (Skeldon 1985; Gurung 1989) as 
exemplified by the migration history of the central Himalayas. 

During seventies and eighties, dramatic declines were seen in mortality rates in the state while 
fertility rates remain more or less stable at high levels. The result has been a rapid rise in population 
and growth rates that has historically never been experienced over such a short period of time. A 
number of processes have contributed to this experience. Traditional population pressure adaptive 
mechanisms have lost their relevance in the face of this rapid growth of internal as well as external 
demand. Environmental deterioration, poverty, and migration have been the obvious consequences. 

The unsustainability of mountain agriculture has contributed on out migration to more 
productive areas in the plains, to urban areas where there are seemingly more opportunities. Such 
migrations may be on a seasonal basis or on a more permanent basis. Out migration due to poor land 
base and lack of employment opportunities is also evident in the entire study area. The districts like 
Tehri, Pauri, and Almora have been known for out migration since the 1870s (Singh 1990). There is 
sharp decline on the population of the hill villages since the people are out-migrating. An important 
feature of migration to the areas where new opportunities are opening up or prospects of such 
opportunities exist, immigration from the plains has also been remarkable. Hill towns of the 
Uttaranchal have grown as a result of migration. Also areas of cash crop production in the Uttaranchal 
Himalaya experience seasonal immigration during peak labour demand period. High rate of 
immigration has been seen in the Doon valley during 1980’s and 1990’s. Known as the bowl of 
basmati rice, Dehradun district is being converted into the dense settlement. Similalry, the dense 
forest of the Doon valley is also going to be converted either into the settlement or agricultural land 
(Sati and Kumar, 2004). 
 
Table 1. Population, decadal growth rate, sex ratio, and density of population in Uttaranchal State 
Name of District Population 2001 Decadal Growth Rate Sex Ratio Density 
 Persons Male Female 1981- 1991 1991-2001 1991 2001 1991 2001 
Uttaranchal 8,479,562 4,316,401 4,163,161 24.23 19.20 936 964 133 159 
Uttarkashi 294,179 151,599 142,580 25.54 22.72 918 941 30 37 
Chamoli 369,198 183,033 186,165 21.97 13.51 982 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 24.71 843 893 332 414 
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 17.56 945 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 9.21 1,055 1,110 99 108 
Nainital 762,912 400,336 362,576 30.01 32.88 881 906 149 198 
Udhamsingh 
Nagar 

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 26.30 846 868 485 612 

Source of data: Censuses of India, 1981, 91, 2001 
  
 The total population of the newly created State of Uttaranchal stood at 8,479,562 persons as 
per the provisional results of the Census of India 2001. The State has registered an increase of 19.20% 
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in population during the decade 1991-2001. The sex ratio (i.e., the number of females per thousand 
males) of population has substantially gone up from 936 in 1991 to 964 at the 2001 Census. Total 
literacy has increased from 57.75% to 72.28% during the last decades. Figure 2 shows that the decadal 
growth rate of population recedes during 1991-2001 in comparison to the previous decades (1981-91) 
in all districts of the state except Nainital where decadal growth rate seems to be increased in the 
corresponding years. 

Decadal Growth Rate 1981-91 and 1991-2001

0
5

10
15
20
25
30
35
40
45
50

Utta
rk

as
hi

Cham
oli

Rudr
ap

ra
ya

g

Teh
ri 

Gar
hw

al

Deh
ra

du
n

Gar
hw

al

Pith
or

ag
ar

h

Cham
pa

wat

Alm
or

a

Bag
es

hwar

Nain
it a

l

Udha
m

sin
gh

 N
ag

a
r

Har
idw

ar

1981-91

1991-01

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

  
 According to the 1991 census, the population of the region was 5.93 million, constituting 4.3 
percent of the population of UP. It was comparable to the 5.17 million recorded for Himachal 
Pradesh. Seventy-eight percent of the population in Uttaranchal lives in rural areas. According to the 
census of 2001, the rural population reduced and reached up to 75.4%. The sex ratio was 955 females 
per thousand males. Literacy was recorded to be 59.5 %, 75.5 % among males and 42.9% among 
females, which is lower than in Himalchal Pradesh at 63.9 %, 75.4 %, and 52.1 % respectively. The 
corresponding literacy rate of UP as a whole was 41.6%. There were considerably larger differences 
in the literacy rates of rural and urban populations in the region; the literacy rate in urban areas was 
74.8 % compared to 52.2 % in the rural areas.  
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Figure 3. Population densities in 1991 and 2001 



��������		
��
�������	���
����	���������������� � 33 

The region is sparsely populated, having a density of 116 persons per sq. km., compared to 
472 persons for UP as a whole. The annual population growth rate during 1981-91 was recorded to be 
2.3 %. There were also significant variations in population growth among districts in the region. From 
1981 to 1991, the urban population increased at a much faster rate (45.4 %) than the rural population 
(17.5 %). The female population in rural areas increased at a lower rate than the male population, but 
the situation is reverse in the case of urban areas. The workforce makes up around 36 per cent of the 
total population, 46.7 per cent for males and 25.6 per cent for females. Overall, the workforce 
participation rate increased marginally from 36.2 per cent in 1981 to 36.4 percent in 1991, but it has 
increased from 24.2 per cent to 25.6 per cent for women compared to a decline from 48.0 percent to 
46.6 percent in the case of men. The majority of people work in agriculture and for 92 percent of the 
population it is the main means of livelihood. Eighty-nine percent of women are engaged in 
agriculture, and this is significantly more than their male counterparts (42%). In aggregate, the 
concentration of workers in agriculture declined from 69% in 1981 to 65% in 1991.  

Economic transformation appears therefore as the key to effectively slow down population 
growth. Under conditions of high labour demand necessitated by traditional agricultural and the 
imperatives of mountain specificities, poverty and environment deterioration become ineffective in 
inducing families to limit their family size. The basis for economic transformation therefore needs to 
be searched within the context of mountain specificities. 
 
Urbanization 
 Urbanization is generally regarded as an indicator of the extent of, as well as opportunities for 
employment in non-agricultural sectors.  Indeed, much of the service sector employment in the most 
mountain areas is generated in urban areas. In most of the Uttaranchal Himalaya urbanization as a 
process is a very recent phenomenon. Except for foothills and the plain areas of the state, the process 
of urbanization is very low. In a number of urban areas in the hills immigrants from the plains have 
contributed tracts the rapid rates of growth. It is also seen that, except for some areas where level of 
urbanization has gone down due to definitional changes there has been some increase in the level of 
urbanization over time. The current level of urbanization, however, indicates that most of the 
Uttaranchal region will remain an overwhelmingly rural region for a long time to come.   
 
Table 2. Urbanization in Uttaranchal (1971-91) 
District              Percentage of Urban Population 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 
UP 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 predominantly rural in character, the urban population has 
been increasing rapidly. The urban population increased from 14.69% of the total in 1971, to 18.3 % 
in 1981, and 21.7 % in 1991. In the census of 2001, the urban population of the region increases and 
reaches to 25.6 %. From 1971 to 1981 and 1981 to 1991, the urban population growth was 57.7 and 
45.3 % compared to 21.7 and 17.5 % in rural areas. District wise, the degree of urbanization, as per 
the 1991 census, was significantly high in Dehradun (50.2%), followed by Nainital 932.7%), low in 
Pauri Garhwal (12.0), and the lowest in Tehri Garhwal (5.7%). However, in most districts urban 
population growth from 1981 to 1991 was significantly lower than from 1971 to 1981, except in the 
case of Tehri Garhwal and Pithoragarh. 

The present trend of urbanization is accelerating. The small towns, which are located along 
the roadside mostly in the valley regions, are growing fast. The main reasons behind this trend are the 
establishment of government offices on the one hand and on the other the people from the remote 
areas of villages migrating in the town for search of employment. Along with the process of 
urbanization in the township areas in the entire region, the acute impediment related with environment 
is growing and consequently the problem of sanitation, slums, traffic, degeneration of land due to 
construction of new houses and avenues. Due to urbanization in the big cities such as Dehradun, 
Rishikesh, Haridwar, Haldwani, Kathgodam, Kashipur, Ramnagar, and the hill towns as Mussoorie, 
Nainital, Almora, and Ranikhet etc., also creating the same problems. In Dehradun, which is the 
interim capital of Uttaranchal, the problems of depleting forest, shrinking agricultural land, increasing 
vehicle, etc. are leading to new dimensions to the environmental degradation. 
 
Sustainability issues  
 The carrying capacity of the Himalaya is decreasing day by day due to the heavy pressure of 
both human and livestock population. A large number of youths from the central Himalaya are 
migrating to other more developed parts of the country (Pant 1994). A majority of the rural people 
does not get sufficient nutrition in their diet; consequently they suffer from nutrition deficiency 
related diseases (Pant 1996). Natural resources as a form of minerals and petroleum products are 
lagged behind in the region. Therefore, the mainland of Uttaranchal is industrially backward. 
Furthermore, whatever the minerals are found they are not properly mined because the fragility of 
terrain does not permit to do it. Heavy investment and lack of technological development, on the other 
hand, are making slow the process of utilization of these resources. But the availability of forests 
resources, wild lives, agricultural crops, extensive grasslands, varieties of herbs, flowers, fruits, 
vegetables, water, rearing of animals, goats and sheep is high. The feasible climatic conditions boost 
up the suitability for growing horticultural crops on the one hand and on the other they play a vital 
role for sustainability of the populace. Cultivation of fruit crops, herbs, flowers, off-season vegetables, 
high yielding variety (HYV) of animals and tea garden practices can be improved with giving 
scientific inputs. Tourism can also be practiced to improve the economy and the augmentation of 
employment.  But owing to fragility of mountain terrain and poor infra-structural facilities, these 
given resources of the region could not be utilized properly, particularly the forest and water 
resources. 

Crop yield is low in hills as compared to that in plains (Kumar and Tripathi 1989). This is 
despite the fact that Udhamsingh district records one of the highest yield rates in the country. Even 
after its inclusion, the yield rate in Uttranchal is unfavorable in comparison to the averages of UP, and 
this is due to the very low yields in the hilly and mountainous regions of the state. The regions are 
relatively infertile land with poor irrigation facilities, difficulties in using modern technology, and 
little use of modern inputs; and this is because of both their unsuitability and non-availability. For 
example, application of fertilizers per hectare in the hill areas of Uttranchal is only eight kg, whereas, 
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for the region as a whole, it is about 75 kg; the wide difference being due to heavy fertilizer use in 
Udhamsingh Nagar.  

The productivity per capita in the Garhwal region was 173 kg, while that in Kumaon shows as 
much as 323 kg (largely form the plain tracts of the district). These figures can be assessed against the 
national average of 220 kg. The lowest per capita productivity of 94 kg was registered in Dehradun 
while Nainital registered the maximum at 470kg. Among the districts where the terrain was 
completely mountainous, 242 kg registered in Tehri Garhwal and very low 176 kg in Chamoli.  

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

In spite of the relative infertility of land and poor irrigation facilities, the farmers use their 
land intensively. The cropping intensity of cultivated land is thus quite high (about 164%) compared 
to the average for the entire state UP (147). For example, it is as high as 179 in Pithoragarh, but in the 
whole district it is significantly higher than that in the plains. So far the hill economy was self-
contained at low level equilibrium with low aspirations of people, but improvement in access to other 
areas and increased flow of information have exposed the people to the higher and different standards 
of living else where, resulting in raised aspiration (Papola 1996), which cannot be satisfied by the 
traditional farming. Unsustainability of agriculture and lack of other economic opportunities together 
with higher literacy rate in the hill region lead to every high rate of out migration of the youth in 
search of martial jobs (Khanka 1984). With increasing needs as well as pressure of population the 
traditional farming has become unsustainable both economically and ecologically (ICIMOD 1996). 
Bhatt and Bhatt (1992) have perceived the threat of increasing pressure on land in Garhwal region and 
as the human pressure on land increases extensive tracts of U.P., slopes are put under plough, fertile 
lands are reduced and the food becomes scarce.  
 
CONCLUSION 
 The aspect of demographic change in the Uttaranchal Himalaya and the implications of 
mountain specificities for population and development parameters have been highlighted in the 
present paper. The implications of mountain specificities for population growth and development of 
off-farm opportunities, however, require further research and analysis in specific mountain contexts. 
Some of the tentative conclusions emerging from the above discussion are as follows: 

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

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

3. The economic transformation of mountain areas is going to be relatively slow process. 
Sustainability of the mountain economy is going to depend, to a large extent, on the pace and 
pattern of the growth in small-scale secondary and tertiary sectors. The time lag required to 
realize the comparative advantages in these areas can also be expected to be considerable. 
Therefore, in mountain areas where the pressure of population is already severe policies and 
programmes for relocating at least a part of the population to plains or urban centers also merits 
serious consideration. 
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INTRODUCTION 
 The biota of an aquatic ecosystem directly reflects the conditions existing in the environment 
in terms of the quality and quantity of the biota. The zooplankton occupies an intermediate position in 
the food web in the aquatic ecosystem. Similarly, the zoobenthos has significant role in the food chain 
in the water. Comparison of population density of benthic invertebrates present in different streams 
and lakes with abiotic features in North America and Europe water systems have been investigated by 
Edington (1966), Armitage (1962), Hynes (1970), Beaumount (1975), Holland et al. (1983) and 
Lehmann and Lachavanne (1999). Limited literature is available on zooplankton and zoobenthos of 
Kumaun lotic water (Bhatt and Pathak, 1992 and Bhatt et al. 1984). It is also pointed that the 
headwaters to mouth, the physical features vary significantly within a lotic water system present a 
continuous gradient of physical variations, which evolves association within biota and other abiotic 
features. Thus, the present work deals with qualitative and quantitative studies on zooplankton and 
zoobenthos in relation to some physico-chemicals and fish diversity in a high altitude river, 
Ramganga (W). 
 
MATERIALS AND METHODS   
 The present study was conducted for two years (2001-02) in a stretch of 45 km in the river 
Ramganga west. The river originates in the southern slopes of Dudhatoli (3050 amsl) which expands 
from Gairsen (1659 amsl) to Kalagarh dam- Nainital plains. The selected sites were situated at various 
altitudes, Gairsen (1650msl), Chaukhutia (1090 amsl) and Masi (1060 amsl). Seasonal samples were 
taken with the help of Nansen bottle from surface and bottom water and mixed together. The samples 
were taken on the basis of fortnightly at mid day (between 10.30 to 1400 hr) from three collecting 
spots in different altitudes (Gairsen-1650 amsl: Chaukhutia-1090 amsl and Masi-1060 amsl). The 
physico-chemicals were done in the field and laboratories by using methods described by APHA, 
(1976), Das,(1989) and Trivedi, and Goyal,(1986). The zooplankton collection was made by hauling 
of water by plankton net (0.1mm mesh size). The plankton count was made by Sedgewick rafter and 
zoobenthos by 1X 1 m area in the shallow bottom region in the river. The pH by Elico pH meter, 
conductivity by Elico conductivity meter and turbidity/transparency were determined by Secchi disc. 
The identification of zooplankton and zoobenthos was made with the help of Ward and Whipple 
(1959) and Battish (1997). 
 
RESULTS AND DISCUSSION 
 The qualitative and quantitative studies of zoolpankton, zoobenthos and physico-chemicals 
have been attempted for two years (2001 and 2002) in the river Ramganga west as follows- 
Quality of zooplankton: A total number of 17 taxas of zooplankton were recorded in the river 
Ramganga west during the study (Table 1 ).The  spot no. 1 harboured 10 genera whereas 14  at spot 
no. 2 and all 17 taxas were identified with fluctuations in different months in first year, 2001. The 
protozoans were represented by 3 genera (Volvox, Diffugia and Centropyxis ) at spot no. 1 and 2 while 
5 genera (Volvox, Centropyxis, Diffugia, Arcella and Vorticella) at spot no. 3 (Masi) in the river. 
There were 3, 5 and 6 genera of rotifers at spot no 1, 2 and 3, respectively in the water (Table 1). The 
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group crustacea was represented by 4 and 6 genera at spot no. 1 and 2-3 respectively in the river. The 
study indicated that the zooplankters diversity is more at spot no. 2, Masi than in other two spots in 
the river, Ramganga west. It is interesting to note that the trend of qualitative analysis is almost same 
in the second year, 2002 as in first year i.e. 2001 in the river (Table 1). 

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

Group/Genera 2001 2002 
 Gairsen Chaukhutia Masi Gairsen Chaukhutia Masi 
Protozoa 
Volvox + + + + + + 
Diffugia + ++ ++ + ++ ++ 
Arcella - - ++ - - ++ 
Vorticella - - ++ - - ++ 
Centropyxis + + + - + + 

Rotifera 
Philodina - + ++ - + + 
Trichocera - + + - + + 
Asplanchna ++ +++ +++ ++ +++ +++ 
Pompholix + + + + + +++ 
Polyarthra - - + - - + 
Brachionus ++ +++ +++ ++ +++ +++ 

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

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

Quantitative study of zooplankton: The zooplankton  population increases from winter season 
(41.2,45.0 and 45.1%) and reached maximum  in summer (47.7, 44.8 and 45.8%) at 1, 2 and 3 stations 
respectively in the water. The minimum population has been estimated in monsoon season (11.2, 9.9 
and 9.1% at station 1, 2 and 3) during first year, 2001. Similar pattern of seasonal fluctuations have 
been recorded in the second year, 2002 (Fig. 2).The zooplankton population dominated by crustacea 
(51.5, 50.5 and 52.3% in first year and 51.8, 57.4 and 52.8% in second year respectively in 1-3 
stations). 
 The rotifers are moderate in population in the river (28.8, 32.7 and 33% in first year and 22.2, 
27.2 and 34.1% in the second year at 1-3 stations, respectively). It was observed that the abundance 
and population increases towards down stream in the water. There was a monthly variations of 
zooplankton in the selected sites in the river (Fig 1 and 2). The peak was in April-May and November 
in first year while it was February-March and October in second year with variation of values in the 
selected stations and low values in rainy season with minimum values in August in the study. Thus, 
the quality and quantity of zooplankton have fluctuated monthly, seasonally and altitudinally in the 
river Ramganga besides many physico-chemical factors in the river. 
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Table 2. Qualitative and quantitative composition of zoobenthos in the river west Ramganga 

Group/Genera 2001 2002 
 Gairsen Chaukhu. Masi Gairsen Chaukhu. 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 +++ +++ +++ +++ +++ +++ 
Agrion + ++ ++ + ++ ++ 
Rhinocypha + + + + + + 
Matrona - - + - - + 
Mollusca 
Lymnaea   +  +  

* - = Absent; += Rare; ++= Common; +++= Abundant.  
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Zoobenthos: Some 34 taxa of different zoobenthos were recorded in the river Ramganga at Gairsen, 
Chakhutia and Masi (Table 2). Amongst 34 genera of different zoobenthos, 27 genera  recorded at  
Gairsen and Chaukhutia, where as 32 genera at Masi. A group wise distribution shows that the 
ephemeroptera represented by 5 taxa (Ephemera, Baetis, Caenis, Leptophebea and Iron) at Gairsen 
and Chaukhutia and by 8 taxa (Ephemera, Baetis, Caenis, Leptophlebia, Iron, Cynigma, Ameletus 
,Lymnea)  at Masi . Diptera has 2 genera (Dixa, Chironomus) at spot no 1; 3 taxa (Dixa, Chironomus, 
Simulus )  and 4 genera ( Dixa, Chironomus, Simulus, Antocha) at spot no 3 (Masi). The coleopterans 
have 5 genera at all the 3 spots in the water (Table 2). The trichopterans represented by 3 genera at 
spot no. 1 and 2 genera at spot no 2 and 3.The hemiptera represented by 5 genera at spot no. 1 and and 
5 different genera at Masi in the river. Similarly plecopterans are also represented by different 
numbers of genera at different spots in the river Ramganga west.The mollusc is represented by 
Lymnaea sp with variation in year wise at Masi in the river. Thus, the zoobenthos show monthly, 
seasonally and yearly variations with seasonal rhythms as in the case of zooplankton in the water. A 
high percentage of zoobenthos in summer and followed by winter season while low quantity of 
zoobenthos in rainy season has been recorded may be due to high velocity of water and other factors 
in the river. 

Fig. 1 Seasonal variation of zooplankton % at 3 
spots in the river Ramganga (W) during 2001
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Fig. 2  Seasonal variation of zooplankton % at 
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 river Ramganga west inter related with 
each other (Table 4). These values were fluctuated monthly, seasonally and station-wise (altitudinally) 
in the river. The high velocity is responsible for low population and diversity of zooplankton and 
zoobenthos in the river. Similarly the high values of depth and width of the river during rainy season 
have been observed in the study. The depth and width may also influence the low population of biota 
during rainy season. These data may also be related to the precipitation in the catchment area of the 
river basin which are not available in the present paper. Thus, the fluvial dynamics may be limiting 
factor in the high altitude river of the Himalayas. 
Physico-chemicals: The ambient temperature has been studied for two years in the river at three 
stations. It ranged from13 to 28 in the first year and from 15 to 320 C in the second year at Gairsen; it 
ranged from 14 to 350 C during first year and from 18 to 370 C during second year at Chaukhutia 
while it ranged from 18 to 310 C in the first year and from 15 to 320 C in the second year at Masi in the 
catchment  area in the river. It is recorded that the ambient temperature varied monthly, seasonally, 
yearly and altitudinally in the study (Fig.3&4). It is also observed that the maximum value of the 
temperature was in June in first year while it was May and July in the second year.  
 The water temperature also variable with altitude and season-wise with a high positive 
correlation (r = 0.931 and 0.943) with the surface water temperature. The water temperature ranged 
from 12 to 280 C with monthly and site-wise variation in the study. 
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Turbidity : Mostly the water is clear and the bottom could be seen through naked eyes throughout the 
year except in rainy season when the turbidity ranged from 2.5 to 3.6 m in the water. The zooplankton 
and zoobenthos are very few during the rainy season in the water.  
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 Fig 3. Showing relation between ambient and water temp. in Ramganga during 2001. 
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Fig 4. Showing relation between ambient and water temperature during 2002 in Ramganga. 

Conductivity : The conductivity showed a range of 50.2 to 59.2 �  Scm-l at Gairsen, 54.3 to 65.8 �  
Scm-l at Chaukhutia and 54.2 to 79.8 �  Scm-l at Masi in first year in the river. The conductivity 
showed a range of 50.1 to 60.1 �  Scm-l at spot no- 1,51.8 to 68.9 �  Scm-l at no- 2 and 50.4 to 78.3 �  
Scm-l  at spot no- 3 during second year in the water. It was also observed that the conductivity 
increases from upstream to downstream (54.3, 59.8 and 62.5 �  Scm-l in first year and 53.6, 58.5 and 
61.9 �  Scm-l in second year) in the study. It was also observed that the high conductivity during rains 
in the river. 
pH: The pH of the water was mostly alkaline throughout the course of the study. 
 The pH values fluctuated from 7.5- 9.01 at spot -1, 7.01 - 9.02 and 7.02 - 8.5 at spot -3 in first 
year and 7.02 - 11.04 at spot -1, 7.03 - 10.02 at spot - 2 and 7.01 to 10.05 at spot - 3 in the river 
Ramganga (w). It is a general view that the high values of pH in winter season while low in summer 
and monsoon season in the water. 
Alkalinity : The lowest and the highest values of alkalinity recorded from 16.0 - 96.0 mg|l at spot - 1, 
from 10.0 - 103.0 mg/l  at spot 2 and  from 11.0 - 115.0 mg/l in the first year while  the minimum 
values were observed in January (25.0, 10.0 and 15.0 mg/l at  spot-1, 2 and 3) and the maximum 
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values were recorded in April (95.0, 120.0 and 139.0 mg/l at spot -1, 2 and 3 ) in the water during 
second year. The annual mean value was higher in downward than the upward stream (50.9, 54.5 and 
60.2 in Ist year; 50.5, 59.4 and 63.9 ppm in second year). 
Hardness: The hardness values fluctuated from 25.0 to 88.0 mg/l in 2001 and from 28.0 to 100.0 mg/l 
in 2002  with spot wise, season wise  and month wise in the river Ramganga west. The hardness has 
an inverse co-relation with conductivity in the water. 
Calcium: Generally the high values of calcium at Gairsen, Chaukhutia and Masi in winter with a 
range from 8.5 to 26.4 mg/l during 2001  and 6.41 to 30.4 mg/l in the study. The values increases 
from upstream to downstream in the river (13.79, 1996 and 18.10 in first year and 14.52, 18.74 and 
19.36 mg|l in second year). The values of calcium are directly co-related to the hardness in the study. 
Magnesium: The values of magnesium shows monthly and spot- wise  fluctuation with a range from 
0.13 to 9.58 mg/l in first year and 0.01 to 11.70 mg/l in second year in the water. It was observed that 
the high  annual mean value (4.91 and 4.27 mg/l ) was recorded at Chaukhutia and low value at 
Gairsen ( 3.19 and 2.84 mg/l ) in both the years in the water. 
Chloride: The chloride contents was low or normal in the river with a slight pollution in some months 
of the year. The values ranged from 2.31 to 5.60 mg/l in first year and 3.10 to 9.94 mg/l in second 
year with monthly and station wise variation in the river. 
 The mean values were 3.46, 4.53 and 4.89 mg/l in first year while 4.81, 6.58 and 6.77 mg/l in 
second year at Gairsen, Chaukhutia and Masi, respectively in the river. It is noted that the chloride 
values increased down ward (altitudinal variation) in the river. 
Sulphate: The sulphate values are marginally high in monsoon while low in winter season with 
variation in months of  both the years. The altitudinal variation was also obtained in the river (The 
annual values were 1.78, 2.98 and 3.65 mg/l in first year and 1.45, 3.65 and 4.28 mg/l in second year 
at station no. 1, 2 and 3, respectively in the water). 
Silicates: The silicates values have shown  high in monsoon, moderate in summer and low in winter 
season with monthly and altitudinal variations in the water. The annual mean values were 1.71, 2.81 
and 2.86 in first year while 2.25, 4.18 and 5.18 mg |l in second year at station 1, 2 and 3, respectively 
in the water. 
Orthophosphate: The level of this nutrient was significantly low and show a seasonal pulse with high 
in summer and low in winter and moderate to high in monsoon in the water. Due to low 
orthophosphate values it shows low primary productivity in the river (0.012gm C/m2 0.253 gm C/ 
m2/day during the study). The annual mean values have been recorded as 0.112, 0.225 and 0.227; and 
0.067, 0.162 and 0.206 mg |l in first and second year at station 1,2 and 3, respectively in the river. 
Nitrate - nitrogen: The nitrate-nitrogen value was low and ranged from 0.001 to 0.024 mg/|l  in first 
year while 0.001 to 0.020 mg/|l in second year with monthly and altitudinally variation in the river 
Ramganga (west). The increasing trend of nitrate-nitrogen values was in autumn season with slight 
variation at different spots in the water. 
Total dissolved solids: There was a seasonal rhythms of dissolved solids  with a peak in early 
summer and another in rains. The lowest values of TDS in winter season in the river. It has a range 
between 10.0 to 95.0 mg/l in first and second year with monthly and altitudinally variable data in the 
water. The annual mean values were increasing down ward 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 second year, respectively). 
D O: The low values of dissolved oxygen (DO) in summer and moderate values in monsoon and high 
values in winter months have been observed. It has an inverse co-relationship with water temperature 
in the river. The DO values ranged from 8.0 to 15.0 with annual mean values as 10.5 at Gairsen, 9.8 at 
Chakhutia and 9.4 mg/l at Masi in first year while it was 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 indicating that the higher value at high altitude than the low 
altitude in the water with a inverse co-relationship to the zooplankton population in the river. 
Free Carbon di oxide: - The free carbon dioxide is not only low in quantity but also absent in some 
months in the year. The concentration of free CO2 increase from upstream to downstream in the river 
(0.93, 2.37 and 3.12 mg/l) in first year and second year (1.43, 3.02 and 4.15 mg/l), respectively. The 
free CO2 show a positive correlation with BOD in both the years (r = 0.709 and r = 0.824) in the 
water. 
Biological Oxygen Demand (BOD): The BOD values have been fluctuated from 0.1 to 1.5 mg | l in 
the water during both the years. The BOD values are higher in down stream than up stream (0.28, 
0.40 and 0.41 mg/l in first year; and 0.51, 0.64 and 0.66 mg/l in second year). The pollution is higher 
in down ward than up stream in the water. It is also indicated 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 mg/l in two years 
with monthly and station wise variation. It is noted that 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 also showed 
seasonal, year-wise and altitudinal variation in the river. It ranged from 0.01 to 0.53 mg/l with annual 
mean values 0.013, 0.021, 0.031 in first year and 0.012, 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 the magnitude of various parameters is partially or 
wholly associated with the level of river discharge and season in the present study. The low 
atmospheric temperature was always recorded during winter, the higher during summer and monsoon 
than the winter season at all the stations. Similar observations also recorded by Bhatt and Pathak 
(1992), Pathani (1995) and Mahar (2002) in the other lotics of Kumaun Himalya. The co-relation and 
co-efficient (r = 0.931 and r = 0.943) between ambient and water temperature so that the water 
temperature directly related to the air temperature. Water temperature found to be related to elevation 
and a decline in it at higher elevation may be corroborated with lower ambient temperature. The pH 
value high in winter and low in summer and monsoon may be due to photosynthetic activity as also 
recorded by Nautiyal (1984) and Singh et.al.(1994) in other rivers of the Himalaya. The free carbon 
dioxide is either absent or present in different months, which reflects less load of organic matter in the 
water. Ganpati (1957) attributed that the changes in the values of bicarbonates are related with the rate 
of photosynthetic activity. There is a progressive increase in the total hardness in winter and summer 
and decrease in monsoon. A wide variation in hardness indicates that water of this channel may not be 
characterized as permanently hard as also reported by others (Dubey et.al.,1986). The rivers of Indian 
subcontinent including those draining the Himalaya show seasonal variations (Trivedy, 1988; 
Gautam, 1990; Singh, 1990). The high concentration of sulphate from upstream to downstream also 
supported the fact that the human activities in basin increase the sulphate content in the river as also 
reported by Crosser (1989), Raina et al. (1984) and Gautam (1990). The silicate showed its high 
concentration during monsoon, moderate in winter and low in summer in the study, as also reported 
by Boon (1999). A combination of many factors in the fluvial water, such as runoff, erosion, 
vegetation cover, nitrogenous compounds, fertilizers and domestic wastes including organic matter 
responsible for variation of the nitrates and phosphates in the river (Johnson et al., 1976, Probst, 1985 
and Ahmad, 1989). The high concentration of nitrate nitrogen and phosphate from upstream to 
downstream due to increased pollution level in the river. The maximum amount of solids was 
recorded during monsoon which indicates poor quality of water in the season (Pathani, 1995 and 
Mahar, 2002). An increase in temperature of water results in decrease of DO and an increase in 
sediment concentration hampers the photosynthesis and reduces DO level (Ellis, 1973). Torrential 
nature of river and its gradient resulted in variation of DO from upstream to downstream in the water. 
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An inverse relationship between DO and free carbon di oxide in fresh water bodies reported by Joshi 
(1993) and Joshi et al. (1993). The values of BOD and COD shows variation in months, season and 
altitude in the water (Tewari et al. 1986, Sunder 1998, Pathani 1995, Singh et al. 1998 and Pathani 
and Mahar, 2006). 
             The seasonal, monthly and altitudinal variation of plankton is related with temperature and 
dissolved oxygen because the summer peak of phytoplankton followed by zooplankton in the water. 
The moderate second peak of plankton in early winter when moderate water temperature and high DO 
may be related to the photosynthesis and low turbidity (almost transparent water) and low solids in the 
river. But the plankton volume and population was low in monsoon due to high temperature, high 
turbidity, high solids, high conductivity and low DO. Similar results were obtained by Pathani and 
Mahar (2006) and Joshi et al. (1996) in some lotic waters of Uttaranchal Himalayas. The velocity of 
water, width and depth of water in different spot were studied and it was found that the number and 
quality of zooplankton and zoobenthos were higher in low altitude then the high altitude (Gairsen). 
Other hand the velocity of water was very high in monsoon when there were very few zooplankton 
and aquatic insects in the study as also reported by Pathani (1995) and Mahar (2002) in Sarju and 
Suyal river of Kumaun Himalayas. 

Table 3. Ichthyo-diversity  in the river west Ramganga (2001-2002) 

Station Family /Genus/ Species 
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 families such as 
cyprinidae, botinae, sisoridae and mastacembellidae have been recorded with fluctuation of fish 
species at different collecting sites (Gairsen, Chaukhutia and Masi) in the river during two years 
(Table 3). The percentage of species of fish has been obtained as 7.33 - Tor spp.; 10.7 - Schozothorax 
spp. ; 13.76 - Botia almorhae; 11.92 - Garra spp.; 10.10 - Mastacemballus armatus ; 5.50 - Puntius 
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spp. ;  1.83 - Labeo dero  1..83 ; Barelius spp. 19.26; and 19.26 percent  of others  when total numbers 
of fishes  counted in the water. While it was 31.25 - Tor spp.; 21.34 - Schizothorax spp.; 8.60 - 
Barelius spp.; 7.19 - Botia almorhae; 5.21 - Garra spp.; 7.19- Labeo dero; 8.60 Mastacemballus 
armatus ; 2.06 - Puntius spp. and 9.5 percent of other fishes on the basis of weight in the river. 
 The catch per unit effort (CPUE) ranges from 201.0 to 550.0 gm|man|hr in the river. The 
ornmental fishes such as Botia almorhae, Puntius ticto, P. conchonius, Nemacheilus montainus may 
be used as the aquarium fish. The production|landing of fishes during 2001 was 905.0 Kg and 816.0 
Kg during second year, 2002 with 205 and 198 days of fishing, respectively in the river west 
Ramganga. Similar data on fish landing has been recorded in Sarju river by Pathani (1995). 

Table 4. Water velocity, depth and width of river Ramganga (west)  

Velocity in  m / Sec. Depth in m Width in m Months Year 
Gairsen  
(I) 

Chaukhutia  
(II) 

Gairsen  
(I) 

Chaukhutia  
(II) 

Gairsen 
(I) 

Chaukhutia  
(II) 

2001 0.33 0.19 1.5 1.1 20.0 23.2 Jan. 
2002 0.31 0.19 1.3 1.3 20.2 24.2 
2001 0.29 0.19 1.2 1.4 20.5 23.5 Feb. 
2002 0.25 0.17 1.1 1.2 20.6 24.5 
2001 0.18 0.22 1.3 1.1 19.2 23.1 Mar. 
2002 0.19 0.2 1.3 1.5 19.4 23.9 
2001 0.17 0.19 1.9 2.0 19.1 22.0 Apr. 
2002 0.18 0.27 1.7 1.4 18.9 23.7 
2001 0.18 0.19 1.1 1.5 18.5 24.0 May. 
2002 0.18 0.20 1.2 1.5 19.1 25.3 
2001 0.20 0.28 1.3 1.2 18.9 32.0 Jun. 
2002 0.27 0.13 1.4 1.9 20.2 35.0 
2001 0.27 0.20 2.5 2.8 22.3 35.2 Jul. 
2002 0.27 0.27 2.1 2.5 22.4 37.3 
2001 0.59 0.22 3.2 3.7 25.3 38.0 Aug. 
2002 0.22 0.28 3.0 3.4 25.5 39.2 
2001 0.47 0.25 3.5 4.9 25.7 39.0 Sep. 
2002 0.49 0.27 3.4 4.5 25.9 39.5 
2001 0.47 0.19 2.5 4.1 22.8 31.0 Oct. 
2002 0.47 0.27 2.1 3.5 22.4 33.1 
2001 0.29 0.17 1.1 2.0 19.6 28.0 Nov. 
2002 0.37 0.19 1.3 1.1 18.7 30.2 
2001 0.28 0.17 1.3 1.5 19.3 25.2 Dec. 
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 Uttaranchal 
 

Ajay Kumar Singh, Rakesh Mer and C. Tiwari 
KVK, Jakhdhar (GBPUA&T, Pantnagar). Rudraprayag-246439. Uttaranchal. 

  
Orchids are most fascinating among all the ornamentals.  The range of diversity in the form of 

flower colour, size, shape and long vase life helped these exquisite flowers to be one of the leading 
cut flowers at the global level. India has great potential of becoming a major exporter of orchids at 
global level. Its main strength lies in its rich genetic resources, varied climatic zones, availability of 
trained manpower in the field of floriculture, lesser cost of production in comparison to the other 
major orchid growing countries. However, till date India has failed to make any impact in this sector. 
 The region falls under high rainfall zone and climate ranges from subtropical to alpine. The 
region is characterized by difficult terrains, wide variation in slopes and altitude, land tenure system 
and cultivation practices. The transport and communication system is poorly developed.  As a result, 
majority of area in the region still remains inaccessible. Majority of the population is dependent on 
agriculture, horticulture and allied land based activities. The region once richly endowed with 
luxuriant forest growth and rich crop genetic diversity is denuded due to human interference and 
adoption of unscientific land use systems. Western Himalayas is richly endowed with orchid genetic 
resources. The region is home to about 250 species of orchids, out of total 1250 species in India. The 
region is not only rich in terms of number of species but more importantly many of them rank at the 
top of the list of ornamentally important ones. However, this natural orchid wealth of the country as a 
whole and of this region in particular, is yet to be judiciously utilized and managed to harvest 
economic benefit. Moreover, there is always the danger of losing most of the valuable orchid wealth, 
unless scientific conservation measures are taken along with proper utilization. This is evident from 
the very painful fact that many of these beautiful, once 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 desirable 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 floriculture sector. 
·  Low labour cost in comparison to the European countries. 
·  Central geographic location to the major flower consumption centers. 
·  Availability of trained scientific manpower and good institutional infrastructure. 

 
Shortcomings 
 Despite its immense genetic richness and other certain advantages, the orchid trade in 
particular and floricultural trade in general, from the 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 and utilization of available recourses. 

·  Non-availability of quality planting materials of internationally accepted varieties/hybrids. 

·  Non-availability of quality planting material on mass scale. 

·  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 management practices. 

·  Week marketing linkages. 

·  Lack of information on economics of orchids. 

·  Lack of suitable storage, packaging and transport facility. 

·  Inadequate research and extension support. 
 
Commercially Potential Orchids of Western Himalaya 
 The region is endowed with nature’s bounty; all the three types, viz., warm growing, 
intermediate type and cool growing orchids can be grown in this region at different altitudes. These 
facts offer this region a significant advantage over the traditional centers of orchid production world 
wide which can grow either warm growing or intermediate or cool growing types but not the all. 
 
Orchids for Cut Flower 
 In the temperate type or the cool growing type, Cymbidiums have the greatest potential in the 
region. Cymbidiums are the front runner among all orchids in the global cut flower trade. Among all 
Orchid species used as cut flowers, Cymbidiums occupies the foremost position. It fetches highest 
price per flower on the international market. The international flower trade is solely based on the 
modern hybrids bred from 5 or 6 larger flowered species found in the so called Himalayan Orchid belt 
at elevations between 1000 and 2000 meter. The flowers of the wild species are not suitable for 
international trade due to their inferiority in terms of floral form and colour, keeping quality and 
ability to travel long distances from farm to the auction centers. Cymbidiums grow vigorously and 
produce export worthy flowers in a relatively narrow temperature regime (10-250c). For production of 
export worthy spikes, plants should be protected from all sorts of weather damage, at least at the time 
of flowering. Cymbidiums will be sold as whole cut spike or as individual blooms.  Standard spike 
should not contain less than 8 flowers per spike. In the warm category the most suitable are 
Dendrobiums, Vandas, Arandas, Arachnis, etc. These are the most popular cut flower sprays world 
wide. The lower altitudes in this region are just ideal for many of these hybrids. 
 
Potted Orchids 
 In the present scenario beside production of cut flowers, orchids also have great potential as 
potted ornamentals. Many of the Indian species, northeastern Himalayan species in particular, are 
suitable for their direct use as high value potted novelty.  Unfortunately, this still remains a gray area 
and suffers from lack of attention and realization of its tremendous potential. Genus Aerides, 
Arachnanthe, Bulbophyllum, Calanthe, Coelogyne, Cymbidium, Dendrobium, Eria, Phaius, 
Phalaenopsis, Pleione, Rhyncostyles, Vanda were found to possess the desirable characteristics as pot 
plants. The number will be higher if hanging types are also considered. 
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Orchids as Traditional Medicine 
 History of orchids probably started with their use as medicinal plants. As early as 200 BC the 
Chinese pharmacopoeia - “the Sang Nung Pen Tsao Ching”, mentions Dendrobium as a source of 
tonic, astringent, analgesic, anti-inflammatory substances.  In Europe, in the medieval belief of the 
doctrine of signatures, tubers of some of these plants were thought to confer virility and potency. In 
India also orchids have been in use in indigenous system of medicines since Vedic period. 
“Ashtawarga” – a group of 8 drugs in Ayurvedic system which are used for preparation of tonics, 
such as ‘Chyavanpras’, consists 4 orchid species, viz Malaxis muscifera (Lindl.)Kuntze, Malaxis 
acuminate D.Don, Habenaria intermedia D.Don and Habenaria edgeworthi Hook. F. Around 40 
other species are being used in indigenous medicine system. Important orchid genera that are being 
used as medicinal sources are Acampe, Bulbophylum, Calanthe, Coelogyne, Cymbidium, 
Cypripedium, Dactylorhiza, Dendrobium, Epipactis, Eria, Eulophia, Filckingeria, Habenaria, 
Liparis, Luisia, Malaxis, Pecteilis, Pholidota, Rhynchostylis, Satyrium and  Vanda. Scientific studies 
on the medicinal properties of these orchids and their utilization should be taken as priority area of 
research. 
 
Strategies 
 To harvest the full potential of the orchid culture as a highly profitable enterprise in India as a 
whole and in the north east in particular proper research support is very essential. For resolving major 
constraints in production of orchids, mission mode approach is essential in the following areas. 

·  Collection, characterization, evaluation, conservation and improvement. 

·  Systematic breeding and production of commercial varieties and hybrids of superior quality. 

·  Standardization of agro-techniques for commercial cultivation and package of practices for 
post-harvest management for domestic and export markets. 

·  Production of quality planting material. 

·  A repository of information and a centre for training. 
 
 



                                                                                                             �������

��
�� �!���"�50 

Selected Abstracts 
 

Agarwal, S.K. 2006. Re-energizing 
watermills for multipurpose use and 
improved rural livelihoods. Mountain 
Ressearch and Development, 26(2): 104-
108. Science and Society Division, 
Department of Science and Technology, 
New Mehrauli Road, New Delhi 110016, 
India. [COMMUNITY DEVELOPMENT; 
LIVELIHOOD; TRADITIONAL 
KNOWLEDGE; TRADITIONAL 
WATERMILLS] 

Abundand rivers, streams, rivulets, and lakes are found in 
the Indian mountain region; ultimately, they flow down to 
meet the water needs of the population residing in the 
plains. Adequate efforts have not been made to harness the 
water resources that originate in the Himalayan region in 
order to address the increased need for small-scale energy 
for local use and sustainable livelihoods among the 
population living in remote and inaccessible mountain 
areas. Most of these areas are still without electricity, which 
plays a vital role in the development of any society. There is 
a need to ensure that local communities can benefit from 
energy just like people in the plains: they need to be 
empowered to tap and make the best use of local water 
resources, based on traditional knowledge of techniques to 
do this and improvement of time-tested technologies for 
better efficiency. This will allow them to produce added 
value and enhance their livelihood options. 

Angchok, D. and Dubey, V.K. 2006. 
Traditional method of rainfall 
prediction through Almanacs in 
Ladakh. Indian Journal of Traditional 
Knowledge, 5(1): 145-150. Division of 
Agricultural Extension, Indian Agriculture 
Research Institute, New Delhi; Institute of 
Agricultural Sciences, Banaras Hindu 
University, Varanasi, Uttar Pradesh. 
[ALMANACS; LADAKH; LOTHO; 
TIBETAN ASTROLOGY; 
TRADITIONAL RAINFALL 
PREDICTION METHOD; WEATHER 
FORECASTING] 

Farmers in Ladakh (North eastern part of J&K State) are 
still following the agronomic practices of crop production 
based on astrological facts of Lotho (Tibetan almanac), yet 
there is no systematic study or very few ever attempted to 
see the rationality of the ancient knowledge system. Like 
Indian Panchang (the religious calendar), the Tibetan Lotho 
also has a mathematical base for predicting the 
meteorological occurrences. An attempt has been made 
through this study to check the rationality of rainfall 
predictions made in lotho. The findings were quite 
encouraging and the rainfall predictions made in lotho were 
found to be going hand-in-hand with the predictions made 
by Government meteorological departments through 
modern techniques and procedures. 

Angchok, Dorjey and Singh, Premlata 
2006. Traditional irrigation and water 
distribution system in Ladakh. Indian 
Journal of Traditional Knowledge, 5(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] 

An attempt has been made to discuss the importance of 
water to Ladakh farmers, its use pattern, traditional 
irrigation and water distribution methods, prevalent 
management institutions and how these phenomena are 
codified through expression in folk tradition and local 
beliefs. 

Bakshi, Meena; Bansal, Shalini and 
Husen, Azamal 2005. Rooting of 

Softwood nodal cuttings of 32 months old were rooted 
under mist to investigate the influence of location of 
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softwood nodal cuttings of Dalbergia 
sissoo Roxb.(Shisham) as influenced by 
stump height and position of cuttings on 
shoots. Indian Journal of Forestry, 28(3): 
307-315. Plant Physiology Discipline, 
Forest Research Institute, Dehradun, 
Uttaranchal. [DALBERGIA SISSOO; 
GENETIC VARIATION; STEM 
CUTTING] 

cuttings on rooting ability in different clones of Dalbergia 
sissoo. As compared to 0-15 cm height of stump, 15-30 cm 
of stump height produced maximum shoots, shoot length 
and number of cuttings with maximum propagule 
production. Overall, rooting and sprouting percentage, root 
number, root length, sprout number, sprout length, leaf 
number, fresh and dry weight of sprouts were better at 15-
30 cm height, while fresh and dry weights of root were 
better at 0-15 cm. Location of cuttings within shoot 
influenced rooting and growth. Cuttings from central 
position of shoot were better while sprout length, fresh and 
dry weight of sprouts were better in terminal cuttings. 
Marked interclonal variations were observed regarding 
rooting and subsequent growth. 

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 I, Gurgaon 122002, India. 
[ECONOMIC DEVELOPMENT; HIGH 
ALTITUDE; NATURAL RESOURCE; 
SUSTAINABLE DEVELOPMENT] 

From its decade-long pioneering work dedicated to the 
economic development and environmental regeneration of 
the high-altitude region of the Indian Himalayas, Pragya-an 
NGO based in Gurgaon, India, focusing on appropriate 
development of vulnerable communities and sensitive 
ecosystems-devised the MVPower (Mountain village 
Power) model. This comprises in essence the development 
of decentralized energy facilities for use in (a) improving 
rural welfare facilities, (b) creating sustainable, niche-sector 
enterprise clusters, and (c) providing alternatives to overuse 
of natural resources. A pilot project is being implemented in 
the district of Lahaul and Spiti in the Western Indian 
Himalayas. Discussion of the initial results of the project 
constitutes the core of this paper. 

Baskar, Sushmitha1; Baskar, R.1; 
Mauclaire, L.2 and McKenzie, J.A.2 
2006. Microbially induced calcite 
precipitation in culture experiments: 
Possible origin for stalactites in 
Sahastradhara caves, Dehradun, India. 
Current Science, 90(1): 58-64. 
1Department of Environmental Science 
and Engineering, Guru Jambheshwar 
University, Hisar 125001; 2Laboratory of 
Geomicrobiology, Geological Institute, 
ETH-Zentrum, 8092 Zurich, Switzerland. 
[BACTERIA; BIOMINERALIZATION; 
CALCITE; CAVES; 
GEOMICROBIOLOGY] 

Laboratory experiments involving calcium carbonate 
precipitation by bacteria isolated from stalactites sampled 
from three caves in Sahastradhara, Dehradun, India were 
were conducted to determine whether geomicrobiological 
processes might be involved in stalactite formation. 
Dominant bacteria inhabiting the Sahastradhara caves, 
confirmed by PCR amplification of 16S rRNA genes (16S 
rDNA), were Baciilus thuringiensis and Bacillus pumilis. 
Culture experiments confirmed their role in mineral 
precipitation. The ability of these bacteria to form CaCO3 
crystals at different incubation temperatures (5,15,25,32oC) 
indicated that 25oC was optimum for calcite precipitation. 
The microbial community detected by DAPI staining 
showed a significant number of cells (9x105 cells, g sed-1). 
Application of fluorescence in situ hybridization techniques, 
based on the presence of rRNA, shows a large number of 
active microbial cells (around 55% of the total cell number). 
The microbial community is dominated by Eubacteria, 
mainly sulphate-reducing bacteria (representing 10% of the 
total microbial community), but Archaea were also present. 
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Thin section petrography reveals that the stalactites consists 
of microcrystalline calcite, which occurs in chains probably 
attributed to bacterial precipitation. Thus, microbial activity 
and optimum temperature appear to be key factors 
promoting calcite precipitation and ultimately stalactite 
formation. 

Basnet, D.B. 2005. Seed collection and 
cultivation of Rhododendron arboreum 
Smith. Indian Journal of Forestry, 28(3): 
239-242. Darjeeling Forest Division, 
Barakakjhora, Darjeeling 734101, West 
Bengal. [COLLAR DIAMETER; 
CULTIVATION; RHODODENDRON; 
SEED GERMINATION] 

Rhododendron arboreum Smith. is a most beautiful species 
among the Rhododendron genus and used in multifarious 
purposes. Over exploitation of this species has caused a 
serious threat. Observing this a study on seed germination 
and propagation was laid out to evaluate the possibilities of 
large-scale cultivation in the Himalayas. Germination per 
cent of this species was (Mean) 69.25 ± 4.871%. It attained 
a mean height of 247.00 ± 36.0 mm in 2 years 9 months 
after germination and can be transplanted in the field. 

Bhagat, G.R.; Paul, Narinder and 
Slathia, P.S. 2006. Fuhadaha-an 
indigenous dry fodder storage structure 
of Jammu region. Indian Journal of 
Traditional Knowledge, 5(1): 95-97. 
Division of Extension Education, Faculty 
of Agriculture, Sher-e-Kashmir University 
of Agricultural Sciences and Technology, 
Main Campus Chatha, Jammu 180009, 
Jammu & Kashmir. [DRY FODDER 
STORAGE; FUHADAHA; 
INDIGENOUS FODDER STORAGE; 
LIVESTOCK; TRADITIONAL 
STORAGE STRUCTURE] 

Fuhadaha, the traditional dry fodder storage structure being 
used in the Jammu region has its origin from Dogri 
language, the local dialect. It is a low cost and durable dry 
fodder storage structure constructed since the time 
immemorial using the locally available material. It holds 
wide potential to store dry fodder for many years. Slight 
modifications have occurred from time to time in the 
construction technology. But now days, there is a serious 
threat to the further transfer of this structure to the 
succeeding generations. This documentation of construction 
technology of Fuhadaha will surely help to preserve the 
fast disappearing constituent component of livestock raising 
in Jammu and Kashmir. This technology can be slightly 
modified and adapted to various situations. Here, cost-
effectiveness of Fuhadaha has also been discussed. 

Bhan, Neeru; Kalia, Shamila and 
Ahmad, Mukhtar  2005. The 
consumption and utilisation of Shisham 
leaves by the larvae of Plecoptera reflexa 
guenee (Lepidoptera: Noctuidae). Indian 
Journal of Forestry, 28(4): 377-380. 
Forest Entomology Division, Forest 
Research Institute, Dehradun 248006, 
Uttaranchal. [BIOMASS; DALBERGIA 
SISSOO; LARVAL INSTARS] 

The consumption and utilization of Shisham leaves by the 
larvae of Plecoptera reflexa was determined and the food 
consumption was found maximum in fifth instar larvae i.e. 
108.96 mg and assimilation was also recorded maximum in 
fifth instar i.e. 70.21 mg and body growth followed the 
same trend as it was maximum i.e. 25.22 mg in fifth instar 
and minimum in first instar i.e. 0.05 mg. 

Bharti, Shaveta and Sharma, Neeru 
2006. Social relationships of physically 
challenged institutionalized children. 
Journal of Human Ecology, 19(3): 201-
203. Post Graduate Department of Home 
Science, (Human Development), 
University of Jammu, Jammu, J&K, India. 

A sample of 10 children in the age group of 9-12 years was 
selected from an institution working for physically 
challenged children in Jammu with the purpose to assess 
their views about their relationships with their peer and their 
views about heterosexual relationships. The tools used were 
sociometery, interview schedule and incomplete sentence 
test. The major findings of the study were that all the 
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[HETEROSEXUAL RELATIONSHIPS; 
PHYSICALLY CHALLENGED; 
SOCIAL RELATIONSHIPS] 

children had good social relationships with their peer but 
there were few who needed guidance in this direction. All 
the children had a positive attitude towards heterosexual 
relationships. Sex stereotyped behavior was also shown by 
children. 

Bhatt, V.P. and Negi, G.C.S. 2006. 
Ethnomedicinal plant resources of 
Jaunsari tribe of Garhwal Himalaya, 
Uttaranchal. Indian Journal of 
Traditional Knowledge, 5(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] 

An attempt has been made to evaluate plants used for 
medicare by the tribal people of the Jaunsar area of Garhwal 
Himalayas. The study reveals the indigenous medicinal uses 
of 66 plant species belonging to 52 genera and 41 families 
by the tribal people of Jaunsar. Ethnomedicinal uses of 17 
species recorded in the paper are the first report from the 
region. Documentation of traditional knowledge on the 
ethnomedicinal uses of these plants is essential for 
conservation efforts for the plant resources and new drug 
development. 

Bisht, Sudhir Singh; *Buchar, S.K. and 
Kothyari, B.P. 2006. Traditional skill of 
resource utilisation. Indian Journal of 
Traditional Knowledge, 5(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] 

The peasants have evolved ecological and economic 
sustainability in an agro-forest livestock management 
system centred on Grewia over centuries in central 
Himalaya. The report focuses on the communities residing 
in Kature valley in Central Himalaya, who have learnt to 
utilize the Grewia for a number of domestic uses. The 
system's sustainability has been achieved through 
knowledge of local ecological processes derived through 
traditional means. In the past, these models of resource 
utilization were sustainable on account of low biotic 
pressure, but now with the increase in population, these age-
old practices, which were providing both economic and 
ecological sustenance, have started showing signs of 
redundancy being less economical. 

Chaujar, Ravinder Kumar  2006. 
Lichenometry of yellow Rhizocarpon 
geographicum as database for the recent 
geological activities in Himachal 
Pradesh. Current Science, 90(11): 1552-
1554. Wadia Institute of Himalayan 
Geology, Dehradun 248001, India. 
[COLONIZATION DELAY; GROWTH 
RATE; LICHENOMETRY; 
MONUMENTS; RHIZOCARPON] 

In the present study, the growth rate and colonization delay 
of yellow Rhizocarpon geographicum species of lichen are 
recorded to date recent geological activities at four different 
localities in Himachal Pradesh. The study involved the 
measurement of the largest sized specimen growing on the 
well-dated monuments. Correlation of size with age, by 
plotting the measurements on a graph and finding the best 
fit line, gives the rate of growth of lichens (per year) and 
colonization delay, the time taken by the lichen to grow on 
a surface after its exposure to the atmosphere. It has been 
found that colonization delay and growth rate in the four 
localities namely Sanjoli, Kanlog (both in Shimla), 
Dharamshala and Dalhousie are 24,68,50,86 yrs and 0.73, 
0.79, 0.56, and 0.54 mm/yr respectively. Colonization 
period was also confirmed by the absence of lichens on the 
recent monuments prior to the calculated dates. The 
database will be useful to date the recent geological 
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activities in the region. 

Chhetri, R.B. 2006. Trends in 
ethnodomestication of some wild plants 
in Meghalaya, Northeast India. Indian 
Journal of Traditional Knowledge, 5(3): 
342-347. Department of Biological 
Sciences and Environmental Science, P.B. 
No 6250, KTM Dhulikhel, Kavre, 
Kathmandu University, Nepal. 
[ETHNODOMESTICATION; 
ETHNOMEDICINE; FOLK MEDICINE; 
KHASI TRIBE; MEDICINAL PLANT]  

Tribals in Meghalaya not only cultivate variety of crops but 
also domesticate quite a lot of wilds plant species in their 
courtyard, orchards, kitchen garden, flower garden and 
sedentary agricultural fields. Present study has explored as 
many as 62 wild plant species under 59 genera belonging to 
44 families domesticated by Khasis, Garos and Jaintias of 
Meghalaya. 

Chutia, P. and Solanki, G.S. 2005. Ethos 
and culture of nyishi tribe and use 
pattern of Common Indian Monitor 
(Varanus bengalensis Daudin, 1758) in 
Arunachal Pradesh, India. Indian 
Journal of Forestry, 28(4): 421-424. 
Department of Forestry, North Eastern 
Regional Institute of Science and 
Technology (NERIST), Nirjuli 791109, 
Itanagar, Arunachal Pradesh. 
[BIODIVERSITY CONSERVATION; 
INDIGENOUS SYSTEM; NYISHI 
TRIBE] 

The paper gives an account of the use pattern of Common 
Indian Monitor (Varanus bengalensis) among Nyishi tribe 
of Arunachal Pradesh. The Nyishi tribe constitutes nearly 
22% of tribal population in the state. Varanus bengalensis is 
used often as food supplement, in therapeutic cultural and 
trades. The high rate of killing, 3-4 animals/month in a 
village and their eggs, poses threats for survival of the 
species in Arunachal Pradesh. 

Das, A.K. and Tag, Hui 2006. 
Ethnomedicinal studies of the Khamti 
tribe of Arunachal Pradesh. Indian 
Journal of Traditional Knowledge, 5(3): 
317-322. Department of Botany, 
Arunachal University, Rono Hills, 
Itanagar 791112; Centre for Biodiversity, 
Division of Plant Taxonomy & 
Ethnomedicine, Department of Botany, 
Arunachal University, Rono Hills, 
Itanagar 791112, Arunachal Pradesh. 
[ARUNACHAL PRADESH; 
ETHNOMEDICINE; FOLK MEDICINE; 
HERBAL REMEDIES; KHAMTI 
TRIBE; MEDICINAL PLANTS; 
TRIBALS] 

An ethnobotanical study was done in Khamti dominated 
area of Chongkam and Namsai Circle of Lohit district of 
Arunachal Pradesh during 2002-2004. Khamti tribe is rich 
in plant based traditional knowledge. Of 45 medicinal 
plants studied, 5 plants were found to be used in malaria 
and fever, 4 in bone fractured, 3 in anemia, 2 each in 
snakebite, cancer, reproductive health, and rabies, 1 each in 
tuberculosis, diabetes, and jaundice, and rest for curing 
different ailments which are used either singly or in 
combined form. The science of orthopaedics was found to 
be well developed and their medicinal preparation 
techniques are mostly accompanied by enchanting 
traditional mantra. 

Devi, N. Dayabati; Devi, Kh. 
Sakhitombi and Singh, T. 
Shyamacharan 2006. Familial 
correlations for finger and palmar 
quantitative dermatoglyphic features 
among the Khurkhul of Manipur . 

The present study examines the heretability of finger and 
palmar quantitative dermatoglyphic traits by calculating 
Karl Pearson's coefficient of correlationship ‘r’ and 
regression equation between the actual parents and children 
and unrelated pairings. The sample is made up of 50 
couples and their 135 children (66 sons and 69 daughters) 
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Anthropologist, 8(2): 119-124. Department 
of Anthropology, Manipur University, 
Canchipur, Manipur, India. 
[CORRELATION CO-EFFICIENT; 
FINGER RIDGE COUNT; PALMAR 
RIDGE COUNT; PATTERN 
INTENSITY INDEX; REGRESSION] 

belonging to the Khurkhul community of Manipur. The 
traits included in the study are: total finger ridge count, 
absolute finger ridge count, pattern intensity index, palmar 
main line index, atd-angle and palmar a-b, b-c, c-d ridge 
counts. Highly significant  correlation values higher than 
the theoretical value of 0.5 of parent-child were observed in 
the studied quantitative feature, except palmar b-c and c-d 
ridge counts. The estimated values of correlation coefficient 
‘r’ found in parent (x)-child (y) correlationship for total 
finger ridge count (TFRC), absolute finger ridge count 
(AFRC) and finger pattern intensity index (PH) agree with 
the theoretical value of coefficient of correlation between 
mid-parent and the child i.e. 1/Ö2 or 0.71. In all the studied 
quantitative dermatoglyphic features, randomly paired 
unrelated ones show very low correlation values when 
compared with those of the related parents and children's 
correlation values, except father-child correlation value of 
palmar b-c ridge count. Higher correlation coefficient 
values of ‘r’ were observed in finger than in palmar. This 
indicates that environmental factors exert greater effect on 
the palmar region in early prenatal life than do on the finger. 

Dhawan, Seema; Bhandari, R.S. and 
Singh, R.B. 2005. Behavioural studies of 
alates and colony foundation under 
laboratory conditions in Odontotermes 
distans Holmgren & Holmgren 
(Isoptera : Macrotermitinae). Indian 
Journal of Forestry, 28(2): 195-199. 
Forest Entomology Division, Forest 
Research Institute, Dehradun 248006, 
Uttaranchal. [CALLING ATTITUDE; 
SEXUAL DIMORPHISM] 

The present paper deals with the swarming of alates, their 
asociated activities (sexual dimorphism, dealation, calling 
attitude and tandem behaviour) and colony formation by the 
termite Odontotermes distans Holmgren & Holmgren in 
laboratory conditions. The female of O. distans initially lays 
about 25-28 comma shaped eggs, which hatches out after 
48-52 days. The first batch of workers became active after 
40-45 days. It takes 124 days from the date of swarming to 
the first gallery formation by the workers. 

Dhawan, Seema; Mishra, S.C. and 
Singh, R.B. 2005. Inter and intra-
colonial recognition of nest and nest-
mates by Microcerotermes beesoni 
snyder (Isoptera : Termitidae). Indian 
Journal of Forestry, 28(3): 301-305. 
Forest Entomology Division, Forest 
Research Institute, Dehradun 248006, 
Uttaranchal. [COLONY ODOUR; NEST-
MATES; SUB-TROPICAL FOREST] 

Each colony of the termite has its own peculiar odour. 
Every member of the colony recognizes this odour and 
avoids entering in the nests of others colony. Experiments 
were made to alter the memory of colony odour of the 
termite Microcerotermes beesoni Snyder. The memory of 
colony odour cannot be easily altered, however if slightly 
reduced by some technique, resulted in the dullness or death 
of the termites. Colony odour seems to be genetic in origin 
and environment probably does not play any role in its 
development. 

Dimri, B.M. *; Jha, M.N. and Gupta, 
M.K.  2006. Soil potassium changes at 
different altitudes and seasons in upper 
Yamuna forests of Garhwal Himalayas. 
The Indian Forester, 132(5): 609-614. 

A study was conducted in Yamuna Forest Division of 
Garhwal Himalayas to determine the potassium status in the 
soils of different altitudes and seasons, and establish their 
correlation. The results showed general decrease in 
potassium down the soil profile with respect to altitude and 
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Forest Soil and Land Reclamation 
Division, Forest Research Institute, 
Dehradun, Uttaranchal; *Agroforestry & 
Extention Division, Arid Forest Research 
Institute, Jodhpur, Rajasthan, India. 
[CHIRPINE; CLIMATIC CONDITIONS; 
GARHWAL HIMALAYA]  

seasons but increased with higher altitude. The seasonal 
effect showed higher values in autumn than spring. Total 
and available potassium showed highly significant positive 
correlation at all the altitudes and seasons and significant 
negative correlation with soil depth. In general, the soils at 
different altitudes are well supplied with potassium. 

Dutt, Vaishnu and Gupta, B. 2005. 
Interaction between trees and ground 
flora in different aged chirpine stands of 
sub-tropical region in India: II. Basal 
area of herbage and lai. Indian Journal 
of Forestry, 28(2): 188-194. Department 
of Silviculture and Agroforestry, Dr. Y.S. 
Parmar University of Horticulture and 
Forestry, Nauni, Solan 173230, Himachal 
Pradesh. [CHIRPINE; GRASSLAND; 
VEGETATIVE GROWTH] 

The study was conducted to investigate the 
phytosociological variations in herbage vegetation under 
different aged Chirpine trees at four locations, viz., Barog, 
Deothi, Dharampur and Tatul of Solan Forest Division, 
Himachal Pradesh, India. Each location had four sites 
representing sapling, pole and tree stage and open 
grassland. Herbage characteristics, viz. Basal area and LAI 
increased from July to August/September and declined up 
to November in all sites. Total basal area of different 
species was higher in open grasslands as compared to 
Chirpine sites. Monthly plant sampling in each site revealed 
the presence of ten grass species, two sedges, two legumes 
and two non-legumes in all. Among the different species, 
Themeda anathera; Panicum maximum; Chrysopogon 
montanus and Pollinia argentea were the major 
contributors to the basal area of herbage vegetation. LAI of 
herbage under Chirpine sites was less as compared to LAI 
of herbage in open grassland during different samplings. 
LAI of herbage was significantly related to the basal area of 
herbage vegetation. 

Dutt, Vaishnu and Gupta, B. 2005. 
Interaction between trees and ground 
flora in different aged Chirpine stands 
of sub-tropical region in India: III. 
Biomass of herbage and lai. Indian 
Journal of Forestry, 28(3): 273-283. 
Department of Silviculture and 
Agroforestry, Dr. Y.S. Parmar University 
of Horticulture and Forestry, Nauni-Solan 
173230, Himachal Pradesh. [BIOMASS 
PRODUCTION; CHIR-PINE FOREST; 
GRASSLAND; LEAF AREA INDEX] 

The present study was conducted to investigate the 
variations in herbage production under Chirpine stands at 
four locations viz. Barog, Deothi, Dharampur and Tatul of 
Solan Forest Division, Himachal Pradesh, India during 
1998. Each location had four sites three representing 
different ages of Chirpine stand viz. sapling, pole and tree 
whereas fourth one represented an open grass land. Herbage 
vegetation characteristics viz. biomass production and LAI 
increased from July to August/September and thereafter 
showed a continuous decrease upto November in all the 
sites. Among different species, Themeda anathera, 
Panicum maximum, Chrysopogon montanus and Pollinia 
argentea were found to be the major contributors to the 
biomass production. Values for biomass production and 
LAI of herbage were higher in open grasslands as compared 
to Chirpine inhabited sites. LAI was significantly related 
with the aboveground biomass. 

Garg, V.K. and Singh, P.K. 2005. Status 
of available nutrients in some soils and 
plants from East Khasi District of 
Meghalaya. Indian Journal of Forestry, 

A study was conducted with objectives to know the status 
of nutrients in some soils and plants growing abundantly in 
the East Khasi District of Meghalaya state. Results showed 
that the soils of cultivated site were highly acidic, rich in 
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28(4): 411-415. National Botanical 
Research Institute, Lucknow, Uttar 
Pradesh. [CORRELATION CO-
EFFICIENT; CULTIVATED SOIL; 
MICRONUTRIENTS] 

organic carbon and N, low to medium in available P and 
medium in K supply. Micronutrients in forest area were in 
sufficient quantity. The available Zn was low and Fe was at 
toxic level in cultivated soil. Plants were richer in 
macronutrients concentration growing in cultivated that 
forest soils. The concentration of leaf Fe in Ginger and 
Turmeric was extremely higher indicated its toxicity. There 
was a greater accumulation of Mn and Zn by Eupatorium 
odoratum and Cu by Litsea cubeba growing in the forest 
soils. 

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] 

The present paper reports the distribution of A1A2BO and 
Rh(D) blood groups among the Brahmins of Mussoorie, 
Uttaranchal. The frequency of blood group A is found to be 
highest. Frequency of Rh(D) positive is as much as 67.24%. 
When compared with the other studies available from 
Uttaranchal, present caste group - Brahmins falls in closer 
to the other population groups of Uttaranchal. 

Hewitt, Kenneth 2005. The Karakoram 
anomaly? glacier expansion and the 
‘Elevation Effect,’ Karakoram 
Himalaya. Mountain Ressearch and 
Development, 25(4): 332-340. Cold 
Regions Research Centre, Wilfrid Laurier 
University, 100 University Avenue, 
Waterloo, Ontario, Canada, N2L 3C5. 
[AVALANCHE NOURISHMENT; 
CLIMATE CHANGE; HIGH RELIEF 
GLACIERS; ICE THERMAL REGIMES; 
ICEFALLS; INNER ASIA; 
SUPRAGLACIAL DEBRIS] 

In the late 1990s widespread evidence of glacier expansion 
was found in the central Karakoram, in contrast to a 
worldwide decline of mountain glaciers. The expansions 
were almost exclusively in glacier basins from the highest 
parts of the range and developed quickly after decades of 
decline. Exceptional numbers of glacier surges were also 
reported. Unfortunately, there has been no on-going 
measurement of climatic or glaciological variables at these 
elevations. The present article examines possible 
explanations for this seemingly anomalous behavior, using 
evidence from short-term monitoring programs, low-
altitude weather stations, and the distinctive environmental 
characteristics of the region. The latter involve interactions 
between regional air mass climatology, its seasonality, 
topoclimate or ‘verticality’ effects on glaciers with extreme 
altitudinal range, climatic sensitivities of heavy versus thin 
supraglacial debris, and complex temperature distribution in 
ice masses with ice falls throughout critical elevations. 
Valley climate stations indicate increases in precipitation 
over the past 50 years and small declines in summer 
temperatures, which may indicate positive trends in glacier 
mass balance. However, the suddenness of the expansions 
is problematic, as is their confinement to glaciers from the 
highest watersheds while others continue to retreat. Thermal 
shifts in ice masses with extreme altitude ranges may be 
even more critical, leading to an accelerated redistribution 
of ice mass by elevation. 

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

With the fast increasing population, the land-man ratio is 
decreasing fast in Himachal Pradesh. Undoubtedly, land 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] 

the most prominent resource endowment in the agricutural 
economy of the tribal areas in the state. Bharmaur being a 
hilly region has lesser proportion of area available for 
cultivation. The present study is based on secondary data of 
sample villages spread across four Valley of Bharmaur 
region. An attempt has been made to analyse the changes in 
cropping patter of Bharmaur tribal area over the period 
1947-77 to 1998-01. The study reveals that Gaddis have 
changed their traditional cropping pattern from cultivating 
local cultivars to the more remunerative crops. This change 
is more discemible in case of cereals and plantation crops. 
The apple (Pyrus mallus) cultivation has diffused along 
valley slopes during the recent study period. The area under 
this fruit in sample villages was merely 0.32 per cent of 
total cropped area in 1974-77 which increased to 4.29 per 
cent during 1998-01. Some of the traditional kharif crops 
namely kodra (Paspalum scrobiculatum), chinae (Panicum 
miliaceum) and bhrace (Fagopyrum esculentum) grown 
during mid 1970s have now been replaced by cash crops 
namely-rajmah (Phaseolus vulgaris) and urd (Phaseolus 
radiatus). In case of rabi crops, wheat (Triticum aestivum) 
is the staple food crop. But the cultivation of barley 
(Hordeum vulgare) has recorded a decline. The study shows 
that there are significant spatial variations in cropping 
pattern during both the periods under discussion. 

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 Forestry, 28(4): 
339-347. G.B. Pant Institute of Himalayan 
Environment and Development, Sikkim 
Unit, P.O. Tadong, Gangtok 737102, 
Sikkim. [DIAMETER; FOREST 
VEGETATION; LAND USE CHANGE; 
SOIL EROSION; WATERSHED] 

The present study was conducted in a 12 km2 sacred 
Khecheopalri Lake Watershed in the Sikkim Himalaya. The 
Lake is known for its sanctity, pristine condition, multi 
ethnicity and also as famous tourist destinations of Sikkim. 
The influx of tourists is high with visible impact of 
disturbance on the Lake and its watershed. The 
anthropogenic pressure has led to land use/cover change of 
the watershed in the past decade with increase of 
agricultural land at the expense of forests. The forested 
vegetation composition in the lake watershed forest has 
density of 248 trees/ha with sub-canopy species being 
dominated in the lower diameter class. The local people 
remove about 28% wood from annual biomass increment 
and the canopy species have reduced considerably because 
of fuelwood and timber collection resulting in invasion of 
some opportunistic species in the regeneration stage. The 
pressure of grazing is also high resulting in removal of 47% 
of annual primary production of floor phytomass during 
1998. Therefore, the anthropogenic pressure on the 
watershed forest needs to be minimized for minimizing the 
soil erosion processes and thus maintaining the health of the 
Lake. 

Jeeva, S.R.D.N.; Laloo, R. Christopher The paper deals with traditional farming systems practiced 
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and Mishra, B.P. 2006. Traditional 
agricultural practices in Meghalaya, 
North East India. Indian Journal of 
Traditional Knowledge, 5(1): 7-18. 
Ecology Research Laboratory, Department 
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] 

by indigenous communities of Meghalaya. Majority of 
tribal people (ca.83 per cent) in the state is engaged in 
agriculture. The shifting cultivation and terrace (bun) 
agriculture are two major farming systems, prevalent in 
Meghalaya. Tree based farming practices are also prevalent 
in the state. The crops are grown in association with tree 
species like alder, Aquilaria, 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 adds a new 
dimension towards improvement of soil fertility. The 
farmers pick up ear heads of crops only, other parts of plant 
are left on cultivated land. The farmers store grains in 
structures, made of soil and plant materials. The seed 
storage structures are traditional and resistant to insects. 

Joshi, A. 2006. Three dimensional 
attenuation structure of the central 
seismic gap region of Himalaya 
obtained from inversion of seismic 
intensity data. Current Science, 90(4): 
581-585. Department of Earth Sciences, 
Kurukshetra University, Kurukshetra 
136119, India. [CENTRAL SEISMIC 
GAP; HIMALAYA; INTENSITY; 
ISOSEISMAL; Q VALUE; SEISMIC 
HAZARD] 

The central gap region of the Himalaya, which lies in the 
northern part of the Indian subcontinent, is exposed to a 
great seismic hazard. Due to paucity of existing seismic 
instrumentation we have less digital data of past 
earthquakes in this region. With isoseismal data we have 
used damped least square inversion scheme to get three-
dimensional attenuation structure of the region based on Q 
value. The obtained Q structure explains the aerial 
distribution of isoseismals of major earthquakes in the 
recent past. The studied area covers the Tehri town, which 
is the locale of one of the biggest earth-fill dams of height 
260 m. The surface distribution of Q value suggests that the 
region around Tehri is surrounded by comparatively less 
attenuating medium and hence is a region of potential 
seismic hazard. The obtained Q structure explains the 
surface distribution of isoseismals of major earthquakes and 
provides important inputs for the purpose of seismic hazard 
zonation. 

Joshi, Basant Kumar 2006. Traditional 
knowledge and land use management in 
Indian Central Himalayas. Indian 
Journal of Traditional Knowledge, 5(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] 

The inhabitants of rain fed zone of Indian Central 
Himalayas have survived on their traditional management 
practices for their daily needs. A survey of 5 villages of the 
Garurganga-Bhetagad watershed, Indian Central Himalayas 
was made through personal interview schedules of farming 
community. By the documentation and assessment of the 
different land resources in the watershed area it was noticed 
that the rain fed agriculture is one of the sensitive and risky 
land uses for crop cultivation. These rain fed agriculture 
lands have been categorized by farming community 
according to variation in soil behaviour as per agriculture 
land. Such land categorization of the rain fed agriculture is 
more relevant to scientific knowledge (in terms of land 
capability). Furthermore the forest and grassland of the 
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study area are also used and managed by these farming 
people in view of maximum utilization. Thus, the traditional 
land management practices are closely related with modern 
scientific tools and techniques i.e. soil depth, physiography, 
climatic conditions, accessibility, approaches, etc. 

Joshi, C.P. and Singh, B.B. 2006. 
Indigenous agricultural knowledge in 
Kumaon hills of Uttaranchal. Indian 
Journal of Traditional Knowledge, 5(1): 
19-24. Issue Department, R.B.I. 
Hyderabad, Andhra Pradesh; Department 
of Agricultural Communication, 
Communication Centre, G.B. Pant 
University of Agriculture and Technology, 
Pantnagar 263315, Uttaranchal. [CROP 
PRODUCTION; INDIGENOUS 
AGRICULTURAL KNOWLEDGE; 
KUMAON HILLS; UTTARANCHAL]  

Application of high inputs in agriculture, in terms of 
chemical fertilizers and pesticides has endangered the 
sustainability of production system. Indigenous knowledge 
of agriculture, is the result of farmers' thousands years of 
experience with nature. Indigenous practices are known to 
the farmers and are helpful in maintaining and enhancing 
the quality of the environment. With the dissemination of 
modern practices the indigenous practices have started to 
loose their ground and have been eroded to a large extent. 
In the hills of the Uttaranchal, farmers still practice farming 
by following indigenous practices. The study identifies 
indigenous agricultural knowledge (IAK) of the farmers 
regarding various aspects of crop production. 

Kakati, L.N.; Ao, Bendang and Doulo, 
V. 2006. Indigenous knowledge of 
zootherapeutic use of vertebrate origin 
by the Ao tribe of Nagaland. Journal of 
Human Ecology, 19(3): 163-167. 
Department of Zoology, Nagaland 
University, Hqs. Lumami, Mokokchung 
798601, Nagaland. [AO TRIBE; 
NAGALAND; VERTEBRATE; 
ZOOTHERAPEUTIC USE] 

The Ao tribe of Nagaland mostly use vertebrate derived 
medicine for a whole range of affictions like body pain, 
rheumatism, asthma, liver disease, leucoderma, eczema, 
tuberculosis, paralysis, antidote against poison, skin disease, 
stomach disorder, jaundice, night blindness, bone fracture, 
malaria, dysentery, kidney problems, breathing problems, 
earache, burn injuries, stammering, piles, general weakness 
etc. Detailed information has been obtained on the 
traditional therapeutic use of twenty five different vertebrate 
species, of which, some have become rare. It is suggested 
that establishment of socio-ecological system through 
sustainable management and conservation of biodiversity 
may contribute tremendously to understand this indigenous 
system as a reliable source of medicine, food, income and 
other benefits. 

Kala, Richa and Kala, C.P. 2006. 
Indigenous water conservation 
technology of Sumari village, 
Uttaranchal. Indian Journal of 
Traditional Knowledge, 5(3): 394-396. 
Environment and Mountain Development 
Institute, Village & PO Sumari, Pauri 
Garhwal 246174, Uttaranchal; 36, 
Chandralok Building, Janpath, New Delhi 
110001. [CHAUNREE SYSTEM; 
INDIGENOUS WATER 
CONSERVATION TECHNOLOGY; 
NAWN SYSTEM; SUMARI] 

An indigenous water conservation technology was studied 
in Sumari village of Pauri district, Uttaranchal. Since, the 
village had high population and low water quantity, 
therefore, they had developed an indigenous mechanism in 
such a way so that the available water could be managed 
properly for the use of humans and livestock. The 
indigenous technology developed by villagers is termed as 
Nawn and Chaunree systems of water management and 
conservation. The present paper investigates in detail about 
the Nawn and Chaunree systems of water conservation. 

Kant, Anil 1; Dutt, Vaishnu2 and Pinus gerardiana Wall. (Chilgoza pine) is a very important 



��������		
��
�������	���
����	���������������� � 61 

Sharma, D.R.2 2006. Genetic variability 
in phenotypic characters of Pinus 
gerardiana. The Indian Forester, 132(6): 
681-690. 1Advanced Centre of Hill 
Bioresources and Biotechnology, CSK 
HPKV, Palampur, Himachal Pradesh; 2Dr. 
Y.S. Parmar University of Horticulture 
and Forestry, Nauni, H.P. [CHIRPINE; 
DIVERSITY; GENETIC 
PARAMETERS; GENETIC 
VARIATION]  

conifer species distributed very sparsely and endangered 
due to reckless cone extraction leading to complete lack of 
natural regeneration. The present studies were carried out to 
assess genetic variation in the species and to find out 
genetic relationship between various characteristics. A wide 
range of variation was exhibited in most of characters. High 
heritability along with high genetic gain was recorded for 
some characters which indicate that these characters can be 
improved by selection. Correlation and path coefficient 
analysis indicated that needle length, clear bole height, 
crown width and height can be used for indirect selection 
for improvement of economically important cone and nut 
characters. 

Kanwar, Promila and Sharma, Neetu 
2006. Traditional storage structures 
prevalent in Himachali homes. Indian 
Journal of Traditional Knowledge, 5(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] 

The traditional knowledge of a community in a particular 
region is derived from the local people's farming experience 
and is handed down from previous generations to present 
generations. It entails many insights, perceptions, and 
intuitions, relating to agricultural practices, health, local 
environment, etc. It is often stressed that traditional storage 
methods are the product of decades, if not centuries of 
development, perhaps by trial and error, but certainly as a 
result of experience of the users and their ancestors. 
Traditional storage methods based on local resources, at 
producer level are usually well adapted to all the types of 
grain and the environment in which they are employed. 
Consequently, storage losses are often already minimal. In 
this paper, traditional method of grain storing practices at 
producer level prevalent in Himachal Pradesh is briefly 
discussed. 

Kanwar, Promila; Sharma, Neetu and 
Rekha, Anju 2006. Medicinal plants use 
in traditional healthcare systems 
prevalent in western Himalayas. Indian 
Journal of Traditional Knowledge, 5(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] 

The present research work was carried out in six villages of 
Kangra district of Himachal Pradesh to study application of 
plants at home scale level in treating various kinds of 
ailments. The information was documented using 
questionnaire and PRA techniques with the help of village 
elders, key informants and local healers. In the present 
study, thirty-one plant species used by the villagers for the 
treatment of various diseases at home scale level were 
identified. Twenty plant species were used for curing more 
than one disease. Three plants, Aloe barbadensis Mill., 
Asparagus racemosus Roxb. and Tinospora cordifolia 
Willd. were used against more than five diseases. It was 
found that elder people had more inclination towards herbal 
medicines followed by middle and young people. Since the 
knowledge of various medicinal plants being used in herbal 
treatment and their method of use is confined to mostly 
local healers, it is of utmost importance to record this 
knowledge for future generations, otherwise, it will be 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 deltoides Marsh. in Himachal 
Pradesh. The Indian Forester, 132(4): 
456-466. Department of Silviculture and 
Agroforestry, D. Y.S. Parmar University 
of Horticulture and Forestry, Nauni, Solan, 
Himachal Pradesh; *G.B. Pant University 
of Agriculture & Technology, Pantnagar, 
Uttaranchal. [CLIMATIC CONDITIONS; 
LEAF LITTER; NUTRIENT 
DYNAMICS; POPULUS DELTOIDES] 

Decomposition rates and nutrient dynamics of Populus 
deltoides litter was investigated in three year old coppiced 
plantation situated in the mid-hills of Himachal Pradesh 
using the nylon net bags. Complete loss of Populus leaf 
litter was achieved in 20 months. The decomposition 
constant (k) was worked out to 1.27. Significant and a 
positive correlation was observed between decomposition 
and climatic parameters viz., rainfall and temperature (R2= 
0.61), whereas temperature did not exhibit any significant 
influence on the decomposition rate. Nitrogen (N), 
phosphorus (P), potassium (K), calcium (Ca) and 
magnesium (Mg) dynamics in decomposing litter revealed 
that concentration of nitrogen, phosphorus and calcium did 
not follow any specific trend during the decomposition 
process. Potassium and magnesium concentration, however, 
revealed a decreasing trend throughout the study period. 
Changes in absolute amount, on the other hand, followed a 
release pattern through the study period for N, K and Mg. P 
and Ca, however, depicted a three-phase pattern i.e. 
leaching, immobilization and release during the entire 
course of investigations. 

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, GoI, New 
Delhi; Dy. IG of Forests (Research and 
Training Division), MoEF, GoI, New 
Delhi. [BAMBOOS; GREGARIOUS 
FLOWERING; INFRASTRUCTURE; 
RESOURCE MANAGEMENT] 

The gregarious flowering of muli bamboos is expected to 
occur in the NE States of India in the next two year, after it 
completes its 48 year cycle. The administration, public 
representative, the people and all other stakeholders have 
initiated preemptive action to deal with this ecological 
phenomenon keeping in view the past experience of 
happenings due to gregarious flowering of bamboos in the 
North-East India especially in Mizoram. The State 
Governments in the North-East as well as Government of 
India have prepared a detailed Action Plan for managing 
this natural calamity having wider social and economic 
implications with utmost caution, alert and preparedness. 
However, the problem can be effectively managed only 
with proactive action by various agencies in the State 
Governments and the cooperation of various 
ministries/departments at the GoI level, civil society and the 
people. Adequate funding from various sources in the States 
and assistance from the GoI is essential to help mitigate the 
impact of this problem. A foolproof contingency plan is 
necessary for mitigating the intensity of the problem, taking 
preventive action in avoiding the fire hazards, outbreak of 
famine, providing relief to the people in the form of food 
grains and medical help in the event of outbreak of an 
epidemic. This natural calamity can be converted into an 
opportunity for the welfare of the people of these States by 
adequately utilizing the large quantity of raw material 
which would be available in the form of flowered bamboos. 
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The various agencies like TIFAC, Ministry of Science and 
Technology, GoI; Indian Plywood Industries Research and 
Training Institute, Bangalore etc. are providing necessary 
technical know-how for value addition. 

Kulkarni, Anil V. 1; Dhar, Sunil2; 
Rathore, B.P.1; K, Babu Govindha Raj1 
and Kalia, Rajeev2 2006. Recession of 
Samudra Tapu Glacier, Chandra river 
basin, Himachal Pradeh. Journal of the 
Indian Society of Remote Sensing, 34(1): 
39-46. 1Marine and Water Resources 
Group, Space Applications Centre (ISRO), 
Ahmedabad 380015, India; 2Department 
of Geology, Government College, 
Dharamsala, Himachal Pradesh 176215. 
[REMOTE SENSING; SAMUDRA 
TAPU GLACIER; SATELLITE 
IMAGES; SNOW-LINE] 

Himalayas possess one of the largest resources of snow, ice 
and glaciers that act as a huge freshwater reservoir. 
Monitoring the glaciers is important to assess the overall 
reservoir health of the Himalayas. Samudra Tapu is one of 
the largest glaciers in Chandra basin of district Lahaul and 
Spiti, Himachal Pradesh. Based on the field investigations 
and the remote sensing techniques, features such as 
accumulation area, ablation area snowline/equilibrium line, 
moraine damaged lakes and permanent snowfield were 
mapped. The glacial terminus was identified using moraine-
dammed lake, as lake is located at down streamside of the 
terminus. The total recession of glacier during the period of 
38 years (1962-2000) is about 742 m with an average rate 
of 19.5 m/yr. In addition, glacial extent is reduced from 73 
to 65 km2 between 1962 and 2000, suggesting overall 
deglaciation of 11%. During field investigation, three stages 
of glaciation using terminal moraine were identified. These 
moraines were mapped by merging LISS-III and PAN data. 
At the peak of glaciation, the glacial terminus was extended 
3.18 km downstream of terminus position in year 2000. 
Total area during peak of glaciation period has been 
observed to be 77.67 km2, which is 12.67 km2 higher than 
the present glacier extent. 

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] 

In the present study, an attempt has been made to 
investigate the co-relation between stature and different 
facial measurements among the Kabuis of Imphal valley, 
and estimate the stature using Regression equation and 
Multiplication factor. The study has also further tried to 
determine the more reliable approach. The sample size of 
the present study comprises of 199 male Kabuis of the 
Imphal Valley belonging to the age range of 18 to 45 years. 
Six facial dimensions of each subject along with their 
stature were measured. The highest co-relation has been 
found between stature and Bigonial Breadth with a ‘r’ value 
of 0.365. 

Kumar, Kireet; Satyal, G.S. and 
Kandpal, K.D. 2006. Farmer and state 
managed hill irrigation systems in 
Kumaun Himalayas. Indian Journal of 
Traditional Knowledge, 5(1): 132-138. 
G.B. Pant Institute of Himalayan 
Environment & Development, Kosi-
Katarmal, Almora 263643, Uttaranchal. 
[IRRIGATION INTENSITY; 

The present study was conducted to make comparative 
assessment of traditional farmer managed small hill 
irrigation systems and State managed irrigation systems in 
Kumaun (Central) Himalaya. Ten randomly selected canal 
systems in each category in Almora district were studied in 
terms of their operational characteristics. Different irrigation 
parameters (i.e. canal ratio, duty, irrigation intensity and 
conveyance losses, etc.) of their management systems have 
been compared to assess its influence on the performance of 
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IRRIGATION SYSTEMS; KUMAUN 
HIMALAYA; TRADITIONAL 
IRRIGATION SYSTEM] 

irrigation system in the region. The farmer schemes are 
small in size, but they are sound in terms of land and water 
utilization as indicated by the high irrigation intensity and 
conveyance efficiencies. The state managed schemes are 
less efficient mainly due to their static management, poor 
maintenance and absence of location specific technology. 

Lal, Chaman and Verma, L.R. 2006. 
Use of certain bio-products for insect-
pest control. Indian Journal of 
Traditional Knowledge, 5(1): 79-82. 
Entomology Laboratory, Department of 
Biosciences, H.P. University, Summer 
Hill, Shimla 171005, Himachal Pradesh. 
[BIO-INSECTICIDES; BIO-
PRODUCTS; INDIGENOUS INSECT-
PEST CONTROL; TRADITIONAL 
PEST CONTROL METHODS] 

The present study was carried out in remote villages of the 
Mandi, Bilaspur, Shimla, Kinnaur and Lahaul-Spiti districts 
of the Himachal Pradesh to identify the important 
Indigenous Technology Knowledge (ITKs) in use, methods 
for managing the insect-pests of the different crops and to 
document the same. Farmers commonly use ash against 
chewing and sucking type of insect pests. Use of cattle litter 
not only enriches the soil fertility but also reduces the 
insect-pests of the crops significantly. The bioproducts 
namely aged cow urine, Vitex negundo Linn., Ferula 
assafoetida Linn, Aloe barbadensis Mill., Nicotiana 
tabacum Linn. and whey were found to be very effective 
against the insect pests of cabbage, wheat, peas, grams and 
other crops. Such an assessment was essential because these 
are the innovative eco-friendly sprays, which are 
economically viable for small farmers and have already 
been adopted by the farmers in some locations. The choice 
of indigenous bio-insecticides has been found to be 
effective as well as eco-friendly. This will also help in 
reducing the load of insecticide on the ecosystem. 

Laloo, R.C.; Kharlukhi, L.; Jeeva, S. 
and Mishra, B.P. 2006. Status of 
medicinal plants in the disturbed and 
the undisturbed sacred forests of 
Meghalaya, northeast India: population 
structure and regeneration efficacy of 
some important species. Current Science, 
90(2): 225-232. Department of Botany, 
School of Life Sciences, North-Eastern 
Hill University, Shillong 793 022, India. 
[ANTHROPOGENIC DISTURBANCE; 
POPULATION STRUCTURE; 
REGENERATON EFFICACY; SACRED 
GROVE; TRADITIONAL HEALTH 
CARE SYSTEM] 

Plants used by indigenous people as traditional medicine 
were identified from a disturbed (Swer) and undisturbed 
(Mairang) sacred grove of Meghalaya. Medicinal flora of 
the two sacred groves consists of 80 woody species. Species 
richness was adversely affected by anthropogenic activities 
and it decreased from 57 in the undisturbed to 41 in the 
disturbed sacred grove. Distribution of inportant value 
index was more among species in the Mairang sacred 
grove. The position of common species was changed from 
undisturbed to disturbed forests. The population structure 
and regeneration potential of Camellia caduca (endemic 
and less frequent), Cinnamomum pauciflorum (endemic and 
rare), Erithroxylum kunthianum (endemic) and Picrasma 
javanica (rare) were studied. Seedling recruitment of all 
four species was higher in the disturbed condition. 
However, per cent conversion of seedlings into saplings 
was more in the undisturbed forest, except in the case of E. 
kunthianum. The gaps facilitated per cent conversion of 
saplings into trees in the first three species. Regeneration 
efficiency of these species was higher in the Swer than the 
Mairang sacred grove. 

Mahajan, Payal and Sharma, Neeru The present study was undertaken to assess the awareness 
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2006. Awareness level of adolescent girls 
of Jammu towards sterilization. Journal 
of Human Ecology, 19(2): 151-153. P.G. 
Department of Home Science, University 
of Jammu, Jammu 180006, Jammu and 
Kashmir. [ABORTION; BIRTH 
CONTROL DEVICES; FAMILY 
PLANNING; FERTILITY; SMALL 
FAMILY; STERILIZATION]  

level of adolescents regarding sterilization. This study has 
been conducted on 400 adolescent girls (200 adolescent 
girls were taken from rural areas and 200 adolescent girls 
from urban areas of Jammu). Random sample technique 
was used to select the sample. For data collection, Family 
Planning and Birth Control Attitude Scale (FPBCAS) was 
used which was devised by Rajamanickam. Chi-square 
values reveal that there is a significant difference in the 
awareness level of adolescent girls of urban and rural areas 
of Jammu, regarding sterilization. But urban adolescent 
girls have comparatively better knowledge regarding these 
issues than rural adolescent girls. So there is a need to teach 
adolescents about these issues since ignorance perpetuates 
myths and mis-belief. In societies such as ours where 
parents do not normally discuss such matters with their 
children, this could be achieved by incorporating family life 
education/sex education in school curricula. 

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] 

In the valley of Kashmir, with temperate climatic 
conditions, the complete leaf fall in Mulberry occurs during 
November and the plants enter into dormancy. The 
sprouting of winter buds starts during the last week of 
March. Growth of Mulberry after the dormant period 
depends upon the food material accumulated in the 
stems/stumps during the previous autumn. Mulberry plants 
when subjected to leaf plucking during autumn exhibited a 
marked decline in growth and yield in following spring. 
When 100% leaf plucking was resorted to in autumn, 
sprouting of winter buds during the subsequent spring 
decreased by 14.29% and leaf yield per plant got reduced 
by 30.66% as compared to the plantation where no leaf 
plucking was done. The decline in yield and growth 
parameters may be attributed due to insufficient 
accumulation of food reserves in the plant by virtue of leaf 
plucking during autumn. 

Negi, P.S. 2006. A contribution to 
woody plant diversity of Doon valley, 
Uttaranchal (North-West Himalaya). 
The Indian Forester, 132(4): 429-455. 
Wadia Institute of Himalayan Geology, 
Dehradun, Uttaranchal. [CLIMATIC 
CONDITIONS; CONSERVATION; 
DIVERSITY; WOODY PLANT] 

Woody plant diversity of Doon Valley in outer Himalaya is 
represented by 674 taxa, 92 families and 368 genera. Total 
taxa include 591 trees, 35 shrubs, 12 climbers, 15 palms and 
21 bamboos. Out of these, Gymnosperms are represented 
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 cent of 
entire floristic composition. Intrestingly Doon Valley 
perpetuates suitable climatic condition for luxuriant growth 
of both tropical species (Tectona grandis, Shorea spp., 
Phoenix spp. etc.) and temperate species (Pinus spp.). The 
cosmopolitan structure of flora is created by introduction or 
invasion of 31.15% exotics. Significant contribution to local 
flora is recorded by addition of 258 species to existing 
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literature. Present study also contributes addition of 11 
species to the existing list of Forest Research Institute 
Arboretum plants. Conservation potential and prospects of 
the flora have been appraised by identification and listing of 
18 species which are declared as threatened in International 
Union of Conservation of Nature and Natural Resource 
(IUCN) Red List for the year 2003. Progenitors of 17 
cultivated and economic plants have been listed for 
conservation of genetic resource. During field investigation 
13 species have been identified threatened due to habitat 
loss while 7 species were found threatened due to massive 
exploitation. 

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, 
90(10): 1370-1377. Department of Earth 
Sciences, Indian Institute of Technology, 
Roorkee 247667, India. [GARHWAL 
HIMALAYA; RISK ASSESSMENT; 
ROCK FALL; VELOCITY 
MODELLING] 

Rock-fall velocity needs to be modelled for landslide risk 
assessment. This has not been attempted in the Himalayas. 
Since the frequency of landslides blocking pilgrimage 
routes like those of Badrinath, Kedarnath, Gangotri and 
Yamunotri increases during the rainy season causing road 
blockade for many days, it has become more important that 
rock falls are modelled. While the mechanics of transport 
and velocity varies from site to site and the type of 
landslide, factors like slope and elevation and the effect of 
gravity are always commonly present. The present work is 
relatively new for the Himalayas, where rock-fall velocity 
modelling has been attempted on slopes at various 
elevations, except the one on run-out distance. 

Pande, H.C.1; Joshi, Pragya2 and Pande, 
P.C.2 2005. Systematics of the genus 
Cyrtomium Presl. (Pteridophyta-
Dryopteridaceae) from Uttaranchal 
(North-West Himalaya). Indian Journal 
of Forestry, 28(4): 451-456. 1Botanical 
Survey of India, Northern Circle, 
Dehradun 248195, Uttaranchal; 
2Department of Botany, Kumaon 
University, S.S.J., Campus, Almora 
263601, Uttaranchal, India. [GENUS 
CYRTOMIUM; PLANT HABIT; 
RHIZOME SCALE] 

The paper deals with four species of the genus Cyrtomium 
Presl occuring at Uttaranchal. C. macrophyllum is a new 
record from Uttaranchal, whereas C. falcatum and C. 
nervosum are new records for Kumaon and Garhwal 
Himalayas respectively. Artificial key for identification, 
correct nomenclature, diagnostic features and illustrations 
of all the 4 species have been provided to facilitate easy 
identification. 

Pant, R.K.1,3; Juyal, N.1; Basavaiah, N.2 
and Singhvi, A.K.1 2006. Late 
Quaternary glaciation and seismicity in 
the Higher Central Himalaya: evidence 
from Shalang basin (Goriganga), 
Uttaranchal. Current Science, 90(11): 
1500-1505. 1Physical Research 
Laboratory, Ahmedabad 380009; 2Indian 
Institute of Geomagnetism, Navi Mumbai 
401206, India; 3Present address: G 1001, 

The Shalang basin, which is a tributary basin of the 
Goriganga in the higher central Himalaya, is endowed with 
record of late Quaternary glaciation and seismicity. Three 
distinct glaciation events in the form of lateral moraines 
have been identified and are used to reconstruct the palaeo-
Equilibrium Line Altitudes (ELA). Maximum ELA 
depression (~ 600m) was associated with the oldest and 
longest Stage-I glaciation. Subsequent glacial advancements 
were limited in extent and remained above 3500 m. 
Luminescence dating of glaciogenic sediments suggests that 
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Sarjan Tower, Gurukul Road, Memnagar, 
Ahmedabad 380052, India. 
[EQUILIBRIUM  LINE ALTITUDE; 
LATE QUATERNARY GLACIATION; 
LUMINESCENCE DATING; RELICT 
LAKE]  

the oldest Stage-I glacial event is equitable to Marine 
Isotopic Stage-4 (MIS-4), whereas stages-II and III are 
assigned MIS-2 and little ice age respectively. Morphology 
of the morains and presence of seismites in a lake sequence 
suggest tectonic activity along the Trans-Himadri Fault 
during the late Quaternary. 

Pattanayak, Ipsa 2006. Distribution of 
A1A2BO and Rh blood groups among 
the Rajputs of Uttaranchal. 
Anthropologist, 8(2): 139-140. Department 
of Anthropology, University of Delhi, 
Delhi 110007. [BLOOD GROUPS; 
POPULATION GENETICS; RAJPUTS; 
VARIATION]  

The present paper is the result of a study of distribution of 
A1A2BO and Rh(D) blood group carried out among the 
Rajputs of Mussoorie, Uttaranchal. The frequency of A1 is 
highest with a percentage frequency of 38.54% and that of 
Rh+ is 94.63%. It has been observed that when the allele 
frequency of the present population is compared, it falls 
close to other populations of the Himalayan region. 

Pfoze, Neli Lokho and Chiezou, D.Ngolo 
2006. Dicentra scandens (D. Don) 
Walp.- A highly potent ethnomedicinal 
plant against malaria, high blood 
pressure and diabetes. Indian Journal of 
Traditional Knowledge, 5(2): 268-270. 
SEDCORM/FAD, Hill Bird Building, 
Senapati, Manipur; North Eastern Region 
Community Resource Management 
Project (NERCRMP), Shillong 1, 
Meghalaya; Khezhakeno, District Phek, 
Nagaland. [DIABETES; 
ETHNOMEDICINE; HIGH PRESSURE; 
MALARIA; NAGALAND]  

Dicentra scandens (D.Don) Walp. syn Dicentra 
thalictrifolia (Wall.) Hook. f. & Thoms, is a climbing 
perennial herb, belonging to the family Fumariaceae. The 
plant thrives well in moist sandy loam or loamy or forest 
soils very rich in organic matter. The plant has been used 
for years by Naga ethnic tribal communities living in 
eastern Nagaland state for treating various diseases 
including a number of fatal diseases like malaria, high 
blood pressure and diabetes. Therefore, it is warranted that 
step needs to be taken up for laboratory research to probe 
for validity test as claimed by herbalists and ultimately 
evolve a system for bio-prospecting and bio-partnership in 
bringing about cultivation. 

Philips, G. and Virdi, N.S. 2006. Co-
existing compressional and extensional 
regimes along the Himalayan front vis-
a-vis active faults near Singhauli, 
Haryana, India. Current Science, 90(9): 
1267-1271. Wadia Institute of Himalayan 
Geology, 33-Gen. Mahadeo Road, 
Dehradun 248001, India. [HIMALAYAN 
FRONTAL THRUST; MORPHO-
STRUCTURAL ANALYSIS; 
SINGHAULI ACTIVE FAULT; 
SIWALIK GROUP] 

The present study demonstrates the significance of morpho-
structural analysis using remotely sensed data along with 
selected field investigations in delineating traces of active 
faults, which are oblique to the Himalayan Frontal Thrust 
(HFT) in the northwestern Frontal Himalaya. Topographic 
features indicate movement along a normal fault with 
upthrown southern block. This extensional behaviour of 
faulting is in contrast with the ongoing southward thrusting 
along the HFT with Siwalik sediments in the hanging wall 
over-riding the alluvial fans in the footwall. Various 
tectonic landforms and relative position of Quaternary 
deposits in the area corroborate that the Frontal Himalayan 
region has ruptured repeatedly in the recent past. 

Ram, Jeet; Tewari, Beena and Pant, 
Chanda 2006. Infestation of oak trees 
by the flowering parasite (Taxillus 
vestitus (Wall.) Danser) at Nainital in 
Uttaranchal. Current Science, 90(4): 562-
563. Department of Forestry, Kumaun 

At places forests of Uttaranchal Himalaya are heavily 
infested with the flowering parasite, Taxillus vestitus 
(Wall.) Danser. We analysed infection frequency and 
intensity of the parasite in two oak species, viz. Q. 
leucotrichophora and Q. floribunda. The number of 
infected trees was higher in heavily disturbed sites. The 



                                                                                                             �������

��
�� �!���"�68 

University, Nainital 263002, Uttaranchal. 
[OAK; PARASITE; TAXILLUS 
VESTITUS] 

trees of middle girth classes were more susceptible to the 
Taxillus attack. The high anthropogenic pressure in the 
form of lopping of branches may be one of the reasons for 
high infestation. Seedlings, saplings and trees of lower girth 
classes had little or no infestation of Taxillus vestitus. These 
need to be protected to manage the forest in a healthy 
condition. 

Rawat, Laxmi 2006. Changing trends of 
climate of Doon Valley. The Indian 
Forester, 132(5): 615-622. Forest Ecology 
and Environment Division, Forest 
Research Institute, Dehradun, Uttaranchal. 
[CLIMATE CHANGE; DOON 
VALLEY; POPULATION PRESSURE; 
WATER RESOURCE] 

Dehradun (Doon Valley), the capital of Uttaranchal has 
been experiencing tremendous changes in its climate since 
last many decades. The population and number of vehicles 
in the valley have been increasing day by day, ultimately 
causing changes in its weather and climate patterns. The 
effect of changing climate has direct impacts on its 
atmospheric conditions and water resources. This article 
deals with changes in temperature and rainfall patterns in 
Doon Valley during last seventy two years (1931-2002). 
The variability in decadal temperature has been the highest 
during 1991-2000, although there is no difference in 
average temperature during last 3 decades. Rainfall during 
last 72 years has shown swinging pattern till 1979, but the 
rainfall has been below normal (2015.9 mm) in continuous 
5 years during eighties and continuous 6 years duing 
nineties. 1991 has received the lowest rainfall (1288.1 mm) 
in 72 years. The article also reports increase in population in 
the valley in last 60 years and vehicular concentration on 
Dehradun - Delhi highway. 

Samati, Hajal and Begum, Samim 
Sofika 2006. Plant indicators for 
agricultural seasons amongst Pnar tribe 
of Meghalaya. Indian Journal of 
Traditional Knowledge, 5(1): 57-59. 
Botanical Survey of India, Eastern Circle, 
Shillong 793003, Meghalaya, India. 
[AGRICULTURAL SEASONS; 
MEGHALAYA; PLANT INDICATORS; 
PNAR TRIBES] 

The work relates to Pnar tribe of Jaintia Hills district, 
Meghalaya, whose main occupation is agriculture. Even 
today they depend on plant species as indicators, such as 
Butea buteiformis (Voigt) Grier & Long, Castanopsis 
indica A. DC., Castanopsis tribuloides (Sm.) DC., Phoenix 
humilis Royle ex Becc. & Hook. f., Pinus kesiya Royle ex 
Gord., Quercus serrata Thunb., Schima wallichii (DC.) 
Korth. for systematizing steps they followed season wise 
for achieving the best productivity of rice and other 
agricultural crops. Each plant indicator is provided with 
vernacular name, relevant plant parts indicative of 
agricultural seasons and their significant role in agricultural 
productivity. 

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 Science, 90(9): 1276-1281. 
Department of Geology, G.C. College, 
Silchar 788004; Birbal Sahni Institute of 
Palaeobotany, 53 University Road, 
Lucknow 226007, India. [CORALLINE 

The Shella Formation exposed in the southern part of 
Jaintia Hills comprises an alternate sequence of sand-stone 
and limestone members. The limestones are fossiliferous 
with preponderance of benthic foraminifera, e.g. 
Nummulitids, Alveolinids, Discocyclina, etc. The 
foraminiferal assemblage suggests a Early Paleocene to 
Middle Eocene age for the Shella Formation. A rich 
assemblage of fossil calcareous algae (both non-geniculate 
and geniculate coralline red algae and halimedacean, 
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ALGAE; GREEN ALGAE; JAINTIA 
HILLS; PALAEOCENE-ECOCENE; 
SHELLA FORMATION] 

udoteacean and dasycldalean green algae) has been 
recovered from the limestone. The non-geniculate corallines 
are represented by genera Lithothamnion, Lithophyllum, 
Distichoplax, Sporolithon, Lithoporella and Spongites and 
geniculate corallines are represented by the genera 
Corallina and Jania. A few green algae, viz. Ovulites 
(family udoteaceae), Halimeda (family Halimedaceae) and 
Actinoporella (family Acetabulariaceae (Dasycladales) have 
been recovered from the study area. The overall algal 
assemblage indicates a shallow marine environment of 
normal salinity. 

Sarma, Hridip Kumar 1; Sharma, Bipin 
Kumar 1; Singh, Satya Shila2; Tiwari, 
S.C.1 and Mishra, Arun Kumar 2 2006. 
Polymorphic distribution and 
phenotypic diversity of Frankia strains 
in nodule lobes of Hippophae salicifolia 
D. Don. Current Science, 90(11): 1516-
1521. 1Molecular Microbial Ecology 
Laboratory, Department of Forestry, North 
Eastern Regional Institute of Science and 
Technology, Nirjuli 791109, India; 
2Department of Botany, Banaras Hindu 
University, Varanasi 221005, India. [D. 
DON; DIVERSITY; FRANKIA; 
HIPPOPHAE SALICIFOLIA; 
MICROSCOPY] 

Frankia, as a source of symbiotic N2 fixation in non-
leguminous actinorhizal plants has received tremendous 
importance in the last few decades. Studies pertaining to the 
determination of genetic diversity of Frankia strains in 
diversified groups of actinorhizal plants have been a subject 
of attention in recent times. We report here an attempt to 
isolate and identify consortia of Frankia strains from root 
nodules of Hippophae salicifolia D. Don collected from the 
eastern Himalayas of north Sikkim. A total 31 Frankia 
axenic cultures were isolated from 27 root nodule lobes 
which differed in colouration and morphological pattern. 
The isolates were subjected to different formulation of 
carbon sources and pH variations with and without 
additional exogenous N2 source. Finally a total of 11 single 
spore isolates were identified based on morphological and 
physiological differences. The present study reveals that 
there is an existence of a great deal of heterogeneity among 
the Frankia strains associated with Hippophae salicifolia D. 
Don. 

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 Knowledge, 5(1): 
51-56. Restoration Ecology Laboratory, 
Department of Forestry, North Eastern 
Regional Institute of Science and 
Technology, Nirjuli 791109, India. 
[BIODIVERSITY; CONSERVATION; 
INDIGENOUS TECHNOLOGIES; LISU 
TRIBE; NAMDAPHA NATURAL 
RESOURCES; TRADITIONAL 
HORTICULTURAL PRACTICES] 

The Lisus, also known as Yobin are the dominant tribe in 
the South eastern periphery of Namdapha national park in 
Changland district of Arunachal Pradesh. They spend most 
of their time in the forests where they practice Jhum 
cultivation and hunt wild animals. The hilly terrain and 
inaccessibility have forced them to innovate things to save 
time and energy. Through time, the Lisu people have earned 
good knowledge of agricultural as well horticultural crop 
production. They also know the technique of grafting 
horticulture plants. Using this knowledge they get fruits 
they wish to grow in a short duration of time, eg. Diospyros 
kaki (Thaj), a fruit tree commonly grown by the Lisus. 
Fruiting is made only when it is grafted with a specific wild 
plant (Slani in Lisu), which is abundant in the Jhum fallows. 
Different horticultural fruits like Diospyros kaki Linn. f. 
(Thaj), Citrus reticulata Blanco, (orange), Ananas comosus 
(L.) Merr., (pineapple), Psidium guajava Linn. (Guava) etc. 
are also cultivated permanently in the abandoned Jhum 
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lands for rehabilitation of fallow agricultural lands, which is 
generally not observed among other tribes of Arunachal 
Pradesh. The Lisu tribe has rich traditional as well as 
technical knowledge due to the numerous hardships they 
face, which have compelled them to innovate things and 
make new gadgets. Most of the households at Vijaynagar 
and Gandhigram have the flowing-water operated gadget 
used for milling rice without applying manpower. Due to 
difficult terrains, consisting of mountains and river they 
have built hanging bridges completely made of wood, 
bamboos and canes to connect village to village and to the 
agricultural fields. Thus, the indigenous knowledge system 
and traditional technologies help in natural resource 
utilization among the indigenous (Lisu) tribe. However, 
such eco-friendly technologies that are energy efficient 
should be promoted for conservation and further 
replications elsewhere. 

Sarmah, R.; Arunachalam, A.; 
Melkania, U.*; Majumder, M. and 
Adhikari, D.  2006. Ethno-medico-
botany of chakmas in Arunachal 
Pradesh, India. The Indian Forester, 
132(4): 474-484. Department of Forestry, 
North-Eastern Regional Institute of 
Science and Technology, Nirjuli, 
Arunachal Pradesh; Department of 
Environmental Science, G.B. Pant 
University of Agriculture and Technology, 
Pantnagar, Uttaranchal. 
[BIODIVERSITY; CONSERVATION; 
MEDICINAL PLANTS; NAMDAPHA 
NATIONAL PARK]  

Namdapha National Park in Arunachal Pradesh is one of the 
largest reservoirs of plant biodiversity in the North-East 
India. A large number of medicinal plants, rare and endemic 
taxa occur here in the wild. The Chakma community 
inhabiting the North-western periphery of the park has been 
utilizing  a large number of medicinal plants from the park 
area for their day-to-day life. This paper documents the 
medicinal use of 63 plant species belonging to 38 families 
in different ailments by the Chakma community in 
Arunachal Pradesh. It is suggested that the traditional 
ecological knowledge pertaining to the medicinal plant 
utilization needs further exploration and warrants 
recognition of an incentive based community conservation 
of medicinal plants. 

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 
Forestry, Nauni, Solan 173230, Himachal 
Pradesh. [CHIRPINE; COEFFICIENT OF 
VARIATION; GENETIC 
PARAMETERS] 

Comparative studies were made to known the differences 
between twisted and normal trees found in high resin 
yielding stands. Field observations were made for different 
quantitative and qualitative traits and samples were 
analysed in the laboratory. Coefficient of variation, genetic 
parameters and correlation coefficients were computed. The 
two types of trees exhibit similar correlations among the 
characters but there were differences in the genetic 
parameters. 

Sekar, K.Chandra and Srivastava, S.K. 
2005. Oxytropis immersa (Baker Ex 
Aitch.) Bunge Ex Fedtsch. (Fabaceae) - 
A new record for India from Pin Valley 

Oxytropis immersa (Baker ex Aitch.) Bunge ex Fedtsch. 
(Fabaceae) is described as a new record for India from Pin 
Valley National Park, Lahaul-Spiti in Himachal Pradesh. 
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National Park, Himachal Pradesh. 
Indian Journal of Forestry, 28(2): 206-
207. Botanical Survey of India, Northern 
Circle, Dehradun, Uttaranchal. 
[LAHAUL-SPITI; PIN VALLEY 
NATIONAL PARK]  

 

Shamet, G.S. and Naveen, C.R. 2005. 
Study of rooting in stem cuttings of 
Khirk (Celtis australis Linn.). Indian 
Journal of Forestry, 28(4): 363-369. 
Department of Silviculture and 
Agroforestry, Dr. Y.S. Parmar University 
of Horticulture and Forestry, Nauni, Solan, 
Himachal Pradesh; Pragya A-212A, 
Susbant Lok-1, Gurgaon, Haryana. 
[MULTIPURPOSE TREE; ROOTING 
BEHAVIOUR; STEM CUTTING] 

Khirk (Celtis australis Linn.) 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 problem, rooting 
cutting is one of the options for carrying mass 
multiplication programme in this valuable species. 
Experiments were therefore conducted to ascertain the 
effects of donor stage, pre-conditioning (girdling), cutting 
portion and auxin treatments on rooting behaviour of Khirk. 
Auxin IBA in 0.2-1.0% concentration mixed with or 
without other chemicals (5% sucrose + 5% captan) was 
used for the treatment of cuttings. The cuttings taken in 
rainy season (July) and from tree donors performed 
remarkably better than those taken in spring and 
pole/sapling stage, respectively. The sub-apical and the 
girdled cuttings resulted in significantly superior rooting 
and root quality as compared to the apical and non girdled 
ones. Further, interaction effect revealed a maximum 90 per 
cent rooting when girdled cuttings from sub-apical portion 
were treated with 0.4% IBA-talc formulation in monsoon 
season. 

Sharma, Aditi and Tripathi, D.  2006. 
Growth assessment of Acacia catechu 
under resource constraints. The Indian 
Forester, 132(4): 493-501. Department of 
Soil Science and Water Management, Dr. 
Y.S. Parmar University of Horticulture 
and Forestry, Nauni, Solan, Himachal 
Pradesh. [BIOMASS; MID-HILL 
CONDITIONS; SOIL NUTRIENTS] 

The present study was undertaken to assess the growth 
performance of 5 year old Acacia catechu tree under 
resource constraints (nutrient and moisture) in mid-hill 
condition of Himachal Pradesh. The results revealed that 
tree responded positively to the application of nutrient and 
moisture. The application of fertilizer, irrigation and mulch 
in combination resulted in an increase of 123 and 162 per 
cent in CAI and biomass production, respectively over 
control. The percent increase in foliar macronutrients 
content- N,P,K,Ca, Mg and S with the application of all 
resources was recorded to the tune of 26,79,12,13,17 and 15 
per cent over control. However, available nutrients content 
exhibited a decreasing trend. The application of all 
resources in combination resulted in substantial build up of 
available macronutrients, particularly N,P and K. The 
correlation studies indicated that the sub-surface soil 
nutrient status is an important factor governing the growth 
performance and nutrient content of tree species. 

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

The present study was conducted to find the mean age at 
menarche in two different caste group i.e. Brahmins and 
Rajputs and to study the rituals, taboos, social restrictions, 



                                                                                                             �������

��
�� �!���"�72 

Rajputs) from rural areas of Jammu. 
Anthropologist, 8(1): 55-57. P.G. 
Department of Home Science, University 
of Jammu, Jammu 180006, Jammu & 
Kashmir. [BELIEFS; MENARCHE; 
NUTRITION; RITUAL; SOCIAL 
RESTRICTIONS] 

health problems and nutrition observed during the 
menstrual period. The sample for the research comprised of 
50 Brahmin girls and 50 Rajput girls in the age group of 9-
15 years from different rural areas of Jammu (Jammu and 
Kashmir State). Purposive sampling technique was used to 
select the sample. Status quo medhod and interview 
schedule was used for data collection. The results reveal 
that the mean age at menarche in Brahmin girls were 13.857 
± 0.0125 and the Rajput girls is 13.859 ± 0.0125. Majority 
of the girls belonging to both the caste group felt bad at the 
time of menarche and they faced painful menstrual periods. 
There are no restrictions in eating but they avoid sour foods. 
It was found that the girls of both the communities follow 
certain beliefs like avoid going to kitchen and temples, 
separate utensils, and prohibition from social intercourse. 
The result showed that the ‘t’ value is not significant 
therefore there is no difference in the mean age at menarche 
between the two-caste groups. 

Sharma, Praveen Kumar1; Sethi, G.S.2; 
Sharma, S.K2. and Sharma, T.K2. 2006. 
Ethnomedicinal observations among the 
inhabitants of cold desert area of 
Himachal Pradesh. Indian Journal of 
Traditional Knowledge, 5(3): 358-361. 
1Department of Agroforestry and 
Environmental Sciences, CSK HPKV, 
Palampur 176061, Himachal Pradesh; 
2Advanced Centre for Hill Bioresources 
and Biotechnology, COA, CSK HPKV, 
Palampur 176062, Himachal Pradesh. 
[COLD DESERT AREA; 
ETHNOMEDICINE; MEDICINAL 
PLANT; SPITIANS; TRADITIONAL 
MEDICINE] 

The paper deals with the field observations of traditional 
phytotherapeutic applications used by inhabitants of Spiti 
valley a cold desert in western Himalayas. The average land 
population ratio in the area is probably thinnest in the 
world. The Spitians (originally Mongolians) have been 
largely dependent on the plant resources for food, fuel, 
timber, household articles and medicines to a great extent 
for ages. First hand information of about 26 plant species 
were recorded during extensive field survey carried out in 
cold desert area of Himachal Pradesh during 2003. The 
information covers scientific name, vernacular names, plant 
parts used and mode of usages. 

Sharma, Rajender Kumar; Sharma, 
Shashi and Sharma, Shanti S. 2006. 
Seed germination behaviour of some 
medicinal plants of Lahaul and Spiti 
cold desert (Himachal Pradesh): 
implications for conservation and 
cultivation. Current Science, 90(8): 1113-
1118. Department of Biosciences, 
Himachal Pradesh University, Shimla 
171005, India. [COLD DESERT; 
CONSERVATION; CULTIVATION; 
MEDICINAL PLANTS; SEED 
GERMINATION] 

Seed germination/dormancy status of seven plant species of 
reasonably high medicinal value from the cold desert region 
of Lahaul and Spiti (Himachal Pradesh, India), namely 
Podophyllum hexandrum, Hyoscyamus niger, Indula 
racemosa, Bunium persicum, Carum carvi, Saussurea 
costus and Rheum australe was determined. These species 
are under pressure due to overexploitation from their natural 
habitats. Seeds of P. hexandrum, H. niger, I. racemosa and 
B. persicum were completely dormant at harvest. The 
efficacy of chilling, acid scarification, KNO3 and GA3 
treatments for germination improvement was tested. The 
most effective treatments in different species were - P. 
hexandrum: H2SO4/10-3M GA3; H. niger: 10-3M GA3; I. 
racemosa: chilling; B. persicum: chilling; C. carvi: chilling; 
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S. costus: chilling; R. australe: 10-3 M GA3. The presence of 
chemical inhibitors in dormant seeds, assessed as the degree 
of inhibition of seed germination of Triticum aestivum and 
Brassica juncea was indicated in B. persicum and C. carvi. 
The seedlings derived from seeds exposed to the various 
treatments performed well when grown in a glasshouse. The 
data have implications for conservation and cultivation of 
the species studies. 

Sharma, Rajesh1; Verma, Priti 1 and 
Law, Randall W.2 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. 1Wadia Institute of 
Himalayan Geology, Dehradun 248001, 
Uttaranchal; 2Department of 
Anthropology, University of Wisconsin-
Madison, USA. [BARITE; FLUID 
MIXING; LESSER HIMALAYA; 
SULPHUR ISOTOPE] 

Sulphur isotopic study on barite (BaSO4) mineralization, 
located about 65 km NW of Dehradun in the Tons valley, 
Lesser Himalaya, has shown that ä34S values of barite vary 
from +26.5 to +29.5%. The data, coupled with earlier 
published abnormally high value of 87Sr/86Sr in barite 
(0.720448 to 0.728637), have demonstrated that sulphur 
was derived from Proterozoic sea water and Ba was 
obtained from the radiogenic crustal source. These isotopic 
signatures suggest mixing of sea water sulphate with Ba-
carrying crustal fluid for barite formation, with its initial, 
deposition linked to diagenesis of the host rocks. 

Singh, Bhupendra1; Bhatt, B.P.2 and 
Prasad, P.1 2006. Variation in seed and 
seedling traits of Celtis australis, a 
multipurpose tree, in Central Himalaya, 
India. Agroforestry Systems, 76(2): 115-
122. 1Department of Forestry, H.N.B. 
Garhwal University, Srinagar (Garhwal), 
Uttaranchal 246174, P.O. Box 59, India; 
2Agroforestry Division, ICAR Research 
Complex for NEH Region, Umiam, 
Meghalaya 793103, India. 
[ALTITUDINAL GRADIENT; 
BIOMASS YIELD; GERMINATION; 
SEED MORPHOLOGY] 

Seeds of Celtis australis were collected from 13 different 
sources, ranging from 550 to 1980 masl, in Central 
Himalaya, India. Significant (p = 0.05) variations were 
observed for seed traits among provenances. However, 
among various characters, seed weight exhibited maximum 
variation between seed populations compared to other 
morphological characters. Between provenances, seed 
weight ranged from 47.8 to 83.1 g/1000 seed, with mean 
value of 66.9 ± 10.7 g/1000 seed. Significant (p = 0.01) 
positive correlation was found between morphological 
characters of seeds including seed weight and elevational 
range of seed source. For one year old seedlings, average 
shoot and root growth was 61.1 ± 13.3 and 30.5 ± 5.4 cm, 
respectively, irrespective of provenance variation. Inter-
comparing biomass yield of the seedlings with altitude, 
average biomass production was 8.4 ± 2.5, 9.4 ± 3.3 and 
12.7 ± 1.7 g/plant, respectively, for low (550-1000 masl), 
middle (1050-1250 masl) and high (1350-1980 masl) 
altitudinal populations. Significant (p = 0.01) positive 
correlation between growth performance of seedlings and 
altitude of the seed source was recorded. Across the 
provenances, shoots had the highest proportion of total 
biomass (42.3%), followed by leaves (32.6%) and roots 
(24.6%). Among various provenances, Badiyargaon, 
Agroda, Guptakashi, Jakholi, Gajeli, Srinagar and Palampur 
populations produced heavier seedlings and grew faster 
compared to seedlings of other sources. 
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Singh, J.S. 2006. Sustainable 
development of the Indian Himalayan 
region: Linking ecological and economic 
concerns. Current Science, 90(6): 784-
788. Banaras Hindu University, Varanasi 
221005. [ECOLOGICAL ROLE; 
ECONOMIC VALUATION; INDIAN 
HIMALAYAN REGION; SOCIO-
CULTURAL ACCEPTANCE; 
SUSTAINABLE DEVELOPMENT] 

The Indian Himalayan region occupies a special place in the 
mountain ecosystems of the world. These geodynamically 
young mountains are not only important from the 
standpoint of climate and as a provider of life, giving water 
to a large part of the Indian subcontinent, but they also 
harbour a rich variety of flora, fauna, human communities 
and cultural diversity. Despite the abundance of natural 
resources, most of its people are marginalized and still live 
on subsistence level. The unscientific exploitation of natural 
resources is leading to increasing environmental 
degradation and aggravating the impact of natural hazards. 
There is a need to evolve new paradigm to restore balance 
between economic interest and ecological imperatives with 
due regards to socio-cultural principles. 

Singh, M. Romeo and Gupta, Asha 
2006. Cultivation and conservation 
practices of Euryale ferox Salisb. in 
Manipur . Indian Journal of Traditional 
Knowledge, 5(1): 143-144. Department of 
Life Sciences, Manipur University, 
Canchipur 795003, Imphal. [AQUATIC 
HERB; CONSERVATION PRACTICES; 
CULTIVATION PRACTICES; LOCAL 
DELICACY; MANIPUR] 

Euryale ferox Salisb. is a subtropical plant available in most 
of the Asian countries. Euryale ferox Salisb. fruits due to its 
use in local delicacies and for medicinal values have 
demand in local market. The paper highlights the 
management and conservation practices of Euryale ferox 
Salisb. in Manipur with a note on cultivation. Some 
traditional medicinal uses of the plant are also mentioned. 

Singh, Ombir 2006. Clonal variation in 
rooting ability of branch cuttings of 
Dalbergia sissoo, Roxb. The Indian 
Forester, 132(6): 746-750. Silviculture 
Division, Forest Research Institute, 
Dehradun, Uttaranchal. [CLONAL 
VARIATION; DALBERGIA SISSOO; 
ECOLOGICAL CONDITIONS] 

Clonal variation in rooting ability of branch cuttings of 
Dalbergia sissoo was studied. Significant variation in 
rooting percentage, root length and number of adventitious 
roots was observed in 41 clones of the species. The rooting 
ability should be included as one of the traits in plus tree 
selection of the species, which ease the commercial 
production of superior planting stock of Dalbergia sissoo. 

Singh, P.K. and Singh, K.I. 2006. 
Traditional alcoholic beverage, Yu of 
Meitei communities of Manipur. Indian 
Journal of Traditional Knowledge, 5(2): 
184-190. Department of Life Sciences, 
Manipur University, Canchipur, Imphal 
795003, Manipur. [ALCOHOLIC 
BEVERAGE; MANIPUR; MEITEI 
TRIBE; TRADITIONAL BEVERAGE; 
YU] 

From time immemorial the people of Manipur use Yu for 
medicine, relaxant and offerings. It is a distilled product of 
the fermented local rice. The technology of the preparation 
of Yu is a traditional one and the product is a source of 
income generation to the poorer sections of people. The 
technology is amenable for upgradation in a scientific way. 
Yu is a strong solvent for many important active 
constituents of medicinal plants, whose actions play a 
potent role in the traditional medicine. The paper deals with 
the uses of 12 plant species belonging to 12 families, their 
mode of action and applications collected from traditional 
healers. 

Singh, Punam K. and Shukla, A.N. 
2005. Deterioration in fatty acid level of 
Prunus amygdalus and Pinus gerardiana 

Deterioration in the fatty acid level of Prunus amygdalus 
and Pinus gerardiana during infestation with toxigenic 
strain of Aspergillus flavus was 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] 

of mixed fatty acids were subjected to Gas Liquid 
Chromatography (GLC). The number and concentration of 
fatty acids reduced in the oil of infested sample and some of 
the peaks disappeared while one new peak i.e. gadoleic acid 
appeared in the infested sample. This might be due to the 
microbial conversion of fatty acids. Depletion in fatty acid 
content under infestation may be attributed to their 
utilization or degradation into simpler forms. Increase in the 
conc. of capric acid in P. gerardiana and palmitic acid in P. 
amygdalus might be due to accumulation of fatty acids 
produced by the fungal mycelium. 

Singh, R.D.1; Rao, K.S.2 and Chandra, 
S.1 2005. Water Absorption and 
leaching loss of leaf litters used as 
manure in central Himalaya, India. 
Indian Journal of Forestry, 28(2): 170-
175. 1Vivekananda Parvatiya Krishi 
Anusandhan Sansthan, Indian Council of 
Agricultural Research, Almora, 
Uttaranchal; 2CISMHE, University of 
Delhi, Delhi 110007. [BROAD-LEAVED; 
ENVIRONMENTAL CONDITION; 
HIMALAYAN ECOSYSTEM; LEAF 
LITTER] 

To explore the influence of substrate type on water 
absorption and leaching loss, leaf litter of a deciduous 
broad-leaf species frequenting agricultural terraces - 
Bhimtal (Grewia optiva Dumm. ex Burret.), evergreen 
broad-leaf-oak (Quercus incana L.), conifers - Deodar 
(Cedrus deodara Roxb.) and Pine (Pinus roxburghii Sarg.) 
were compared in a laboratory study. Fresh leaf litter of 
these species was immersed for 16 days in deionized water 
at room temperature (~ 23oC). Samples were taken at 2, 5, 
18, 24, 48, 72, 96, 192 and 384 hours. Depending on the 
species, the litter lost between 10.9 to 39% of initial dry 
mass, while water absorption value were between 157 to 
307% of dry mass. Water soluble substances including 
minerals (ash) contributed maximum to the mass losses. 
Bhimtal litter was distinguished by its high water absorption 
and high mass losses during leaching. In general the 
conifers (Pine and Deodar) and broad leaved (Oak) trees 
from natural vegetation had low water soluble substances 
and exhibited mass losses in comparison to the Bhimtal that 
grows only on agricultural fields. 

Singh, Ram and Misri, Bimal 2006. 
Traditional goat health management 
practices in Chamba district of 
Himachal Pradesh. Indian Journal of 
Traditional Knowledge, 5(3): 373-375. 
Central Avian Research Institute, IVRI 
Campus, Izatnagar 243122, Bareilly, Uttar 
Pradesh; Regional Research Centre, Indian 
Grassland and Fodder Research Institute, 
CSKHPKV Campus, Palampur 176062, 
Himachal Pradesh. 
[ETHNOVETERINARY PRACTICES; 
FOLK MEDICINE; GOAT HEALTH 
MANAGEMENT; HERBAL 
REMEDIES; LIVESTOCK] 

Animals are reared under two systems, viz. the sedentary 
and the migratory/transhumant in Chamba district. The 
fodder needs of the animals are met through traditional feed 
resources, but the migratory system of animal rearing is 
totally dependent on grazing in natural grasslands. The 
grasslands have been infested with numerous poisonous 
plants, causing poisoning to animals due to heavy grazing. 
Some of these poisonous plants are quite fatal and are major 
causes of livestock mortality and morbidity as veterinary 
services are not adequately available to provide health cover 
to all the animals. The farmers have to travel long distances 
to get their animals treated in the veterinary dispensaries. 
The farmers have devised their own traditional methods of 
treating the animals. They possess some knowledge based 
ethnoveterinary practices and able to distinguish the 
poisonous and medicinal plants to cure diseases. The 
communication aims at presenting the traditional animal 
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health management practices used by the farmers with 
special reference to goat health in Chamba district of 
Himachal Pradesh. 

Singh, S. Jibonkumar and Devi, 
Prabhabati, H 2006. A study of water-
borne morbidities of Thanga village, 
Manipur . Journal of Human Ecology, 
19(2): 103-105. Department of 
Anthropology, Manipur University, 
Canchipur, Imphal 795003, Manipur. 
[DRINKING WATER; FISHING 
COMMUNITY; MORBIDITIES; 
WATER-BORNE DISEASES] 

The present study was undertaken in the fishing community 
of Thanga village of the North-eastern state of Manipur to 
identify the factors that were contributing to high incidence 
of water borne diseases. A total of 200 families were asked 
to recall all the illness prevalent during the last one week 
prior to the day of recording the data. The results revealed 
that out of a total of 1254 individuals 132 were reported 
suffering from water-born diseases such as diarrhoea 
(34.84%), worminfestation (27.27%), typhoid fever 
(21.21%) and jaundice (16.66%). The study indicates that 
low literacy rate, low economic status, unavailability of 
potable drinking water, ignorance, poor hygienic practices 
and cultural practices associated with consumption of 
drinking water etc. were found to be the determinants of 
high incidence of morbid condition in the village. 

Singh, Ujala 2005. Comparative study 
of transpiration rates by different 
Eucalyptus species under various soil 
moisture and climatic conditions. Indian 
Journal of Forestry, 28(2): 112-115. Soil 
Science Section, College of Forestry and 
Hill Agriculture, G.B. Pant University of 
Agriculture and Technology, Hill Campus, 
Ranichauri, Tehri Garhwal, Uttaranchal. 
[CLIMATIC CONDITIONS; LEAF 
AREA; SEEDLING; SOIL MOISTURE] 

The seedlings of 10 Eucalyptus species were grown in pots 
for about 46 weeks under variable soil moisture regimes. 
The average transpiration rate during November was 130 g 
day-1 plant-1, which varied significantly among different 
species. E. urophylla and E. grandis had the highest 
transpiration rate with 180 and 165 g day-1 plant-1, 
respectively. On the other hand, E. ochrophloia had the 
lowest value of 65 g day-1 plant-1. On an average, the water 
loss from E. urophylla and E. grandis was 2.0 to 3.0 times 
more as compared to E. ochrophloia. Almost the same trend 
was observed for transpiration rate during the month of 
June. However, value of transpiration rate was higher 
during June as compared to November. The significant 
effect of soil moisture on transpiration rate was also 
observed. In general, higher transpiration was recorded 
under flooding treatment and the same decreased 
continuously with decrease in soil moisture. Transpiration 
rate was closely related with total leaf surface area as noted 
during both the times observations. 

Sood, Kamal Kishor 2006. The 
influence of household economics and 
farming aspects on adoption of 
traditional agroforestry in Western 
Himalaya. Mountain Ressearch and 
Development, 26(2): 124-130. Division of 
Agroforestry, Sher-e-Kashmir University 
of Agricultural Sciences and Technology, 
Main Campus, Chatha 180009, India. 
[ADOPTION; AGRO-FORESTRY; 
HOUSEHOLD ECONOMICS; 

The level of participation in any production or farming 
activity is considered to be linked to the diversity of 
economic and other farming conditions in a farming 
community at any given time. Many expert-designed 
agroforestry programs are adopted unevenly or not at all by 
the intended beneficiaries, especially in developing 
countries, because they are not built on existing experience 
with adoption of traditional agroforestry systems. The 
present study investigated the influence of economic and 
farming aspects on household' adoption of traditional 
agroforestry, to suggest strategies for further strengthening 
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TRADITIONAL SYSTEM; WESTERN 
HIMALAYA]  

agroforestry adoption. The study was carried out in Mandi 
district of Himachal Pradesh, an Indian state located in the 
Western Himalaya. The main forms of traditional 
agroforestry in the study area are the agrosilvicultural, 
agrosilvihorticultural, silvopastoral, agrohortisilvicultural, 
hortiagricultural, and hortisilvicultural systems. The survey 
data were collected with a pre-structured questionnaire in 
personal interviews with household heads. The extent of 
agroforestry adoption was found to have increased 
sifnificantly with increasing crop diversification, 
agricultural production, food sufficiency, agricultural 
income, off-farm income, total household income, number 
of livestock units, restrictions on on-farm grazing, and sale 
of horticultural as well as forestry tree produce from the 
farm. The study emphasizes the need for a holistic approach 
to agroforestry development by integrating agroforestry 
programs into other economic and agricultural development 
programs. 

Thakur, Anju; Thakur, P.S. and Mehta, 
Richa 2006. Studies on germination, 
viability and vigour in Indian barberry 
(Berberis aristata DC.) - An endangered 
medicinal plant species of Western 
Himalayas. The Indian Forester, 132(4): 
485-492. Department of Basic Sciences, 
Dr. Y.S. Parmar University of Horticulture 
and Forestry, Nauni, Solan, Himachal 
Pradesh. [GERMINATION; 
MEDICINAL PLANT; SEEDLING] 

Seed collected from two natural populations exhibited 
significant variation in their performance. Seeds from P2 i.e. 
relatively drier, sunny, warm and lighted area performed 
well over the P1 i.e. cool, shady, wet and less lighted area. 
Fresh seeds exhibited lesser germination. Maximum 
germination (77.83%) attained after 3 months, thereafter 
there was significant and considerable loss of germination 
capacity after 6 months of storage. Similarly viability of 
seed also declined (20%) after 6 months of storage, 
however, it was not changed significantly after 3 months. 
Seed showed better germination potential in light than in 
dark. Further, seeds of B. aristata were found to be 
facultatively photoblastic rather than the obligatively 
photoblastic. P1 and P2 registered maximum germination 
(77 and 83%) at 20oC, however, emergence was highest at 
25oC, followed by emergence at 20oC. Germination 
completed earlier i.e. in 12 days at 25oC in comparison to 
34 days at 28oC. 

Tiwari, Lalit and Pande, P.C. 2006. 
Indigenous veterinary practices of 
Darma valley of Pithoragarh district, 
Uttaranchal. Indian Journal of 
Traditional Knowledge, 5(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; 

The people residing in Darma valley known as Darmi 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, animals, 
minerals etc. They produce traditionally hybrids of yak and 
local cow. However, these practices are in danger of 
extinction because of the rapid modernization. The paper 
documents the traditional veterinary practices and animal 
husbandry of Darmies of Pithoragarh district of Uttaranchal. 
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ETHNOVETERINARY PRACTICES; 
VETERINARY MEDICINES] 

Tiwari, Meera and Parcha, S.K. 2006. 
Early cambrian trace fossils from the 
Tal Formation of the Mussoorie 
syncline, India. Current Science, 90(1): 
113-119. Wadia Institute of Himalayan 
Geology, 33 General Mahadeo Singh 
Road, Dehradun 248001, Uttaranchal. 
[CAMBRIAN; DIMORPHICHNUS; 
DIPLICHNITES; 
MONOMORPHICHNUS; TRACE 
FOSSILS] 

A significant assemblage of trace fossils is presently 
described from the lowermost quartzite member of Upper 
Tal Formation, in addition to earlier described trace fossils 
from Himachal Pradesh. The most common trace fossils 
described here are Monomorphichnus isp, Dimorphichnus 
isp., Dimorphichnus isp. A, Diplichnites isp. A, Planolites 
isp, Skolithos isp, Merostomichnites isp,? Neonereites isp, 
along with various scratch marks and burrows. The present 
assemblage could represent the middle to upper part of the 
Early Cambrian. 

Tiwari, Onkar N. and Chauhan, U.K. 
2006. Rhododendron conservation in 
Sikkim Himalaya. Current Science, 
90(4): 532-541. Department of 
Biotechnology, Ministry of Science and 
Technology, Lodi Road, New Delhi 
110003; School of Environmental 
Biology, A.P.S. University, Rewa 486003, 
India. [ASSESSMENT; 
CONSERVATION; RHODODENDRON; 
SIKKIM HIMALAYA]  

A review on the rhododendron conservation effort in the 
Sikkim and other parts of Indian Himalaya is presented 
here, with particular emphasis on ecology, baseline 
assessment, uses, growth studies, ex situ and in situ 
conservation initiatives. Identification of major gaps and 
constraints of forestry policy and plans and current practices 
of rhododendron conservation and managment have been 
made. The impact of land use and management on the 
conservation of diversity is analysed and discussed. Species 
richness and diversity are significantly lower in heavily 
utilized forest. This study emphasizes that the forest 
rhododendrons in the habitats are severely threatened. 
Deforestation is the consequence of the tourist pressure for 
fuelwood along with other reasons in Himalaya. The 
degradation of rhododendrons in Himalaya is also due to 
lack of appropriate policy to guide the legal, institutional 
and operational development for the conservation. There is 
a need to implement the conservation obligations by 
transforming them into regulations in order to make them 
legally binding. 

Yadav, Ram R.; Singh, Jayendra; 
Dubey, Bhasha and Misra, Krishna G. 
2006. A 1584-year ring width 
chronology of juniper from Lahul, 
Himachal Pradesh: Prospects of 
developing millennia-long climate 
records. Current Science, 90(8): 1122-
1126. Birbal Sahni Institute of 
Palaeobotany, 53 University Road, 
Lucknow 226007, India. 
[HYDROLOGICAL RECORDS; 
JUNIPERUS MACROPODA; LAHUL; 
PRECIPITATION VARIABILITY; RING 
WIDTH CHRONOLOGY] 

We report here a 1584-year (AD 420-2003) long ring width 
chronology of Himalayan pencil cedar from cold arid region 
in Lahul, Himachal Pradesh. Ring width variations in trees 
at this site are found to be associated with variations in 
precipitation from previous growth years' September to 
concurrent May. Potential of this chronology in developing 
millennia-long hydrological records is recognized. Strong 
relationship between the present Himalayan pencil cedar 
chronology and two Himalayan cedar ring width 
chronologies prepared earlier from stands adjacent to the 
present site, demonstrates the utility of tree ring data 
network of these species in developing robust 
reconstructions needed for better insight into climate 
variability in longer perspective in the precipitation-
deficient trans Himalayan region. 
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Yin, A.1; Dubey, C.S.2; Kelty, T.K. 3; 
Gehrels, G.E.4; Chou, C.Y.1; Grove, M.1 
and Lovera, O.1 2006. Structural 
evolution of the Arunachal Himalaya 
and implications for asymmetric 
development of the Himalayan orogen. 
Current Science, 90(2): 195-206. 
1Department of Earth and Space Sciences 
and Institute of Geophysics and Planetary 
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Geologic mapping and stratigraphic correlation of low-
grade Precambrian Lesser Himalayan units using U- Pb 
detrital zircon dating reveal the existence of a Main Central 
Thrust (MCT) window and a prominent ductile thrust zone 
within the Greater Himalayan Crystallines in the Arunachal 
Himalaya of NE India. The newly discovered MCT window 
is cut and offset by several active north-trending normal 
faults extending from southeast Tibet, indicating the fault is 
no longer active. Ion-microprobe dating of monazite 
inclusions in garnets from the MCT zone indicates that the 
fault was active at 10.1 ± 1.4 Ma. Our structural data 
together with a synthesis of existing geologic maps suggest 
that the eastern Himalaya is composed of a large thrust 
duplex with the folded MCT as the roof fault. The total 
amount of crustal shortening accommodated by the duplex 
and the MCT south of the South Tibetan Detachment may 
exceed 500 km, which is probably greater than the amount 
of crustal shortening across the central Himalaya in Nepal 
and definitely greater than the amount of shortening across 
the western Himalaya in Pakistan. The observed systematic 
variation of crustal shortening suggests that Himalayan 
crustal thickening and uplift are uneven along strike, which 
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 carbon sequestration - Challenges and a way out for 
ushering in a sustainable future. 22-24 March 2007, Pantnagar, India. Contact : Prof. Uma Melkania/ Prof. 
Vir Singh, Department of Environmental Sciences, College of Basic Sciences and Humanities, G.B. Pant 
University of Agriculture and Technology, Pantnagar-263145, U.S. Nagar (Uttarakhand) India (E-mail: 
umamelkania@yahoo.co.in, drvirsing@rediffmail.com)   

National Conference on Microbial Diversity: Avenues and Applications. 17-18 March 2007, Dehradun, 
India. Contact : Dr. Shivesh Sharma / Mr. Piyush Pandey, S.B.S.P.G. Institute of Biomedical Sciences and 
Research, Balawala, Dehradun 248 161 (Uttarakhand) India (E-mail: conference@sbspgi.edu.in)  

Cutting Edge Research in Tourism - Challenges and New Directions. 17-18 March 2007, Shimla, India. 
Contact : Dr.S.P. Bansal/ Dr. Prashant Gautam, Department of Tourism, Himachal University, Shimla 171 005 
(Himachal Pradesh). 

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

National conference on Design Techniques for Modern Electronic Devices, VLSI & Communication 
Systems. 14-15 May 2007, Hamirpur, India. Contact : Dr. Ashwani Kumar Chandel (Organizing Secretary), AP 
EED & Coordinator Institute Networking, National Institute of Technology, Hamirpur 177 005 (Himachal 
Pradesh), India (E-mail: ashchandelin@nitham.ac.in, ece_conference@nitham.ac.in) 

National workshop on Developing a model for promoting Institute-Industry linkages for IP creation and 
management. 24 February 2007, Roorkee, India. Contact : Dr. P.K. Ghosh, Professor, Met. & Mater. Engg. and 
Coordinator IPR Cell, Indian Institute of Technology, Roorkee 247 667 (Uttaranchal), India (Email: ipr-
cell@iitr.ernet.in). 
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News & Views 
(Compiled from the published news clippings on Himalayan Ecology) 

Forest policy to focus on eco-
tourism 

Rakesh Lohumi for THE 
TRIBUNE : July 17, 2006 

The Himachal Pradesh has a vast reserve of forest wealth valued at 
over Rs 1 lakh crore, which needs to be protected and preserved. 
The thrust of the new policy is that forest could be preserved only if 
people could be ensured security of livelihood. A new functional 
classification of forests has been made where, the value of forest to 
meet the needs of conservation, production, community needs and 
urban services have been recognized. In addition to these new shifts, 
there is a greater recognition of environmental and watershed 
services of forests in the new policy. It recognizes the fact that hill 
state had uncultivable, barren land, snow covered peaks, which 
cannot sustain forests. As such a realistic target brings 35.5% of 
total geographical area under forest and tree cover had been set. A 
rehabilitation programme of degraded and open forests and 
available non-forest land has also been envisaged. A special focus 
on medicinal and aromatic plants as part of non-wood forest product 
management would be developed with an emphasis on livelihood 
security in both public and private lands. It is envisaged that the 
government will develop incentives to encourage forest-based 
industries and procured raw material for such industries from 
sources other than government forests. It is proposed that nature-
based tourism including wilderness tourism will be promoted in 
consonance with the eco-tourism policy of the state is cold-desert 
areas cooperative micro enterprises will be promoted. Requisite 
institutional support to implement the new forest sector policy has 
also been outlined. 

Drive to save forests in Garo 
hills 

ASSAM TRIBUNE : July 26, 
2006 

Alarmed at the rapid deforestation taking place in the once “lush 
green” forests of Garo Hills, a special drive has begun to bring to 
halt the booming trade in illegal timber from this region. Timber 
from the reserve forests have been making its way into these saw 
mills for sawing and transportation to neighboring Asom, which is 
the major market for this precious commodity. The ecosystem of the 
region is constantly under threat in view of the ongoing logging 
taking place deep inside the reserve forests and little effort has been 
made by the authorities concerned to try and put a stop to it. The 
State Forest department in tandem with the Garo Student Union and 
the police has begun conducting raids to dismantle the illegal saw 
mills which dot the countryside in the plain belt areas of West Garo 
Hills. It is felt that strict laws coupled with sufficient manpower in 
the Forest department ought to be made to act as a deterrent. Forest 
guards have to be given modern arms to tackle this menace and the 
border guards require to play a more proactive role in checking the 
smuggling of these precious commodities from Garo Hills. 
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Meghalaya to clean up coal 
mining act 

Sanat K Chakraborty for THE 
PIONEER : August 01, 2006 

With prodding from the Supreme Court, the Meghalaya 
Government has decided to formulate a comprehensive policy on 
mining and allied industries and bring in appropriate legislation to 
regulate indiscriminate private coal mining and limestone quarries, 
which have adverse impact on the environment, in the State. The 
Cabinet decision came close on the heels of an apex court directive 
in response to a Public Interest Litigation filed by the Meghalaya 
Adventure Association (MAA), seeking the highest court's 
intervention in the ongoing indiscriminate limestone mining, 
destroying the unique cave system that dates back to the Jurassic 
age. The MAA pleaded that Meghalaya has one of the longest cave 
systems in the Indian sub-continent at Krem Katsoti that stretches 
over 22 km long with a string of as many as 39 caves, which are the 
storehouse of rare and diverse cave life forms, and therefore need 
protection. In response to the apex court notices, the government 
has convened a meeting between the MAA representatives and the 
officials from the departments related to these issues such as, the 
department of forest and environment, Meghalaya Mineral 
Development Corporation, Law etc, to hold a threadbare discussion 
on the issues and come up with certain common grounds. The 
cabinet has also decided to form an expert group under the 
chairmanship of the chief secretary to look into all the issues related 
to mining and allied industries as well as the environmental 
concerns and formulate a comprehensive policy and enabling 
legislation so that these issues are resolved once for all.   

Return of the water ‘tiger’  

THE TELEGRAPH : 
September 14, 2006 

A giant freshwater carp nearly extinct in Kashmir might soon swim 
again in the shimmering rivers of the Himalayas decades after it 
disappeared. The Mahseer, known among Kashmiri anglers as “tiger 
in the water”, all but vanished after Pakistan constructed a dam in 
the late 1960s that stopped the fish from migrating to India. Now, 
conservationists are breeding the Mahseer and hope to release them 
in rivers in Kashmir. The programme is the result of a peace process 
between India and Pakistan that has led to a drop in violence in the 
region. The fish lives in clear rivers and lakes throughout India and 
Southeast Asia and needs fast-flowing rivers and streams in the 
mountains to breed. Finding enough of the thick-scaled carp in the 
area to breed at a farm in southern Kashmir proved difficult. Plans 
to conserve the Mahseer were disrupted in 1989 after militancy 
erupted in Kashmir and to fulfill the dream, militancy in Kashmir 
needs to remain under control.  

Power policy ‘will disturb 
state ecology’ 

THE TRIBUNE : September 
19, 2006 

The Himachal Angling Association has expressed concern over the 
power policy being adopted by the Himachal Government. Mr K.B. 
Ralhan of the Association alleged that the lobby of the rich and 
resourceful companies had been trying to pressurize the Himachal 
Government into clearing their projects. In view of the prospects of 
high profits hundreds of projects in which waters of various rivers, 
streams, rivulets/nallahs were proposed to be harnessed. He said the 
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Himalayan region was ecologically very sensitive and with the 
development of these projects (mini, micro or major) would disturb 
the ecological equilibrium. Blasting of rocks, digging of riverbeds 
and diversion of streams into tunnels, destruction of green cover etc. 
was bound to cause irreversible damage to the environment. He 
urged the Chief Minister of the state, to issue strict instructions to 
senior officials of Him Urja and Fisheries Department to ensure 
protection of aquatic environment and natural resources of 
important rivers and streams before clearing hydel power generation 
projects. 

Sikkim focus on wildlife 

THE STATESMAN : October 
12, 2006 

The valedictory function of the Wildlife Week celebrations on 
October 2006 concluded with a strong emphasis in involving the 
students in protection and preservation of the vast wildlife treasure 
of Sikkim. Speaking on the occasion, the region MLA, Mr Norzang 
Lepcha urged all and especially to the huge gathering of students to 
strive for protection of the rich flora and fauna of the state. “Sikkim 
is only 0.2% of the total landmass of the country but possesses 26% 
of the total biodiversity in the country. Now responsibility is now 
our shoulders for protection and preservation of such wealth” he 
said. There are 600 species of butterflies, 150 species of birds, 500 
species of birds and 600 species of orchids besides about15,000 
species of flowering plants and some 450 species of medicinal 
plants are also exists in Sikkim. He also highlighted the paramount 
interest of protecting nature to the students in his address and 
appealed the Chief Minister to preserve the state’s rare and 
endangered species of flora and fauna which are unique and in some 
cases endemic in the region. 

Exotic flora in Meghalaya is 
under threat 

ASSAM TRIBUNE : 
November 09, 2006 

Some of the ‘specified plants’ enlisted under the Wildlife 
(protection) Act, 1972 remains extremely vulnerable in Meghalaya. 
The Act recognizes six plants throughout the country as ‘specified 
plants’. These plants: Beddomes, Blue Vanda, Kuth, Ladies Slippers 
orchid, Pitcher plant and Red Panda are protected under the Act. 
Out of the six specified plants, three are found in Meghalaya; of 
which Pitcher plant is exclusive to the State. The Wildlife Act 
prohibits picking, uprooting, sale, possession (unless permission 
granted) of these ‘specified plants’. Due to its exotic nature this 
plant is most vulnerable to exploitation with illegal sale continuing 
in different parts of the State. The department of Forest and 
Environment here, in its bid to save the plant, has set up a Pitcher 
plant sanctuary at Baghmara in South Garo hills. Another sanctuary 
under the Jaintia Hills Autonomous District Council has been set up 
at Jiram in the district. Besides these, North Eastern Hill University 
on its own has set up a Species Recovery Programme to help 
preserve the threatened plants species of the region. 
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Army plans eco-battalion 

Bijoy Gurung for THE 
STATESMAN :November 16,  

2006 

 

The Indian Army is eyeing a new role in the Himalayan state. It is 
mulling the concept of “eco-battalion” and “Sikkim Scouts” for 
protecting the enormous biodiversity of Sikkim. The Indian Army 
has such wings spread across the country for protection of 
environment and carrying out ecological drives like Garhwal Scouts 
and Ladakh Scouts. They have also participated actively in the state 
green mission conducted this year for avenue plantation. Addressing 
ex-serviceman from Sikkim, Lt General Rampal expressed immense 
happiness that the bonhomie enjoyed by 11 Gorkha Rifles was a 
fine example of camaraderie. Accomplishing the gathering includes 
the Chief Minister of Sikkim, he undertook “We will be proposing 
the concept of an eco-battalion and Sikkim Scouts for environment 
and wildlife protection to the state government. We want to look 
after the flora and fauna of Sikkim”.   

A sacred mountain bleeds 

Kuldeep Chauhan for THE 
TRIBUNE : December 03, 
2006 

The National Hydroelectric Power Corporation (NHPC), executing 
the 2051 Parbati project in Kullu district, is grappling with the 
"geological puzzle" pertaining to the gushing out of "red silt water" 
from the sacred Parbati mountain at a rate of 5000 litres per minute. 
The NHPC was hoping that the flow of red water carrying silt and 
clay, leaking into the 31.5-km-long under-construction tunnel for 
the past one week, would recede, but it has shown no such signs. 
The General Manager of NHPC has ruled out the flow to be any 
major geological problem posing danger to the environment and 
people, including labourers, in the project. The water further flows 
into the Gadsa khad, a tributary of the Beas, giving sleepless nights 
to villagers in the downstream.  

Forest Bill, tribal rights: elite 
brazen 

THE STATESMAN : 
December 18, 2006 

Studies revealed that where there are tribals, the forest areas had 
been dense. While piloting the Scheduled Tribals and Other 
Traditional Forest Dwellers (Recognition of Forest Rights) Bill, 
2006 in the Lok Sabha, the tribal affairs minister Mr. P.R. Kyndiah 
believed that tribal and forest dwelling communities are the most 
efficient conservationists. These are unexceptionable remarks and 
all who support tribal rights will back Mr Kyndiah. There has been 
for long a furore and incomplete debate over the rights of tribal and 
other marginalized groups living in forests and the strenuous efforts 
by the state forest departments to evict them. The case of the 
Gujjars in the national park of Uttaranchal is one of the best-known 
ones. The Chipko Andolan of C.P. Bhatt and Sunderlal Bahuguna 
where the women in the Garhwal hills hugged trees, in Bishnoi 
style, to deny the contractors and the forest department access to the 
trees which are the basis of their livelihood. The “hug the tree” 
movement became an international symbol not just of protest but 
galvanized women power and the consciousness of rural but 
marginalized groups about the need to conserve ecosystems. 
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Project to revive fish in Ravi, 
Beas rivers 

Kuldeep Chauhan for THE 
TRIBUNE :December 19,2006 

The “mahaseer" fish facing extinction in the Beas and the Ravi is all 
set to get a major boost as the Rs-2 crore Mahaseer fish farm 
coming up at Machial in Mandi district of Himachal Pradesh, which 
will be country's major experiment in the direction for reviving once 
rich marine life in the fresh water Himalayan rivers in the state. 
According to Sehgal report on fish in the cold water of the 
Himalayan water, the “mahaseer” fish has been pushed to brink by 
the construction of the Pandoh Dam near Machial and the Pong and 
Thein Dam on the Beas. These dams checked the movement of the 
mahaseer fish upstream over the decades. The river life, once rich 
with fish, contains a little marine life today. However, it is for the 
first time that the seed protection technology is being put to test at 
the mahaseer fish farm at Machial, revealed fisheries officials. "If it 
turns out to be successful, it will revive Mahaseer in the Beas and 
the Ravi, which were eliminated due to the dams on the rivers".  

Engaging with global 
warming 

THE HINDU : December 23, 
2006 

Due to an alarming increase in global warming, the entire world 
community is facing a major crisis. Melting of permanent ice 
shelves and glaciers is posing a serious threat to the existence of 
humankind. As the crisis is particularly grave in the Himalayas 
where the glaciers are receding fast, members of the Indian 
Mountaineering Foundation (IMF) have emphasized the need to 
study the effects of global warming on mountain glaciers. "If 
nothing is done within the next decade or two, the Indus, the Satluj, 
the Ganga and the Brahmaputra are likely to become seasonal 
rivers," they warn. The study area is located at the Pulan and Zhada 
regions of Tibet, where there are two famous mountains; Mount 
Kailash or Gang Rinpoche and Mount Jiemayangzong, where 
glaciers are widespread. Comprising four Indian and three Chinese 
scientists and two mountaineers because of mountainous 
topography, the team will collect baseline data so as to have better 
"management of our water resources". 
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