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SOME RECORDS OF THE ENDANGERED CHEER PHEASANT IN
GARHWAL, CENTRAL HIMALAYA
M.S. Bisht, B.S.Kathait and Anoop K. Dobriyal
Department of Zoology, HNB Garhwal University Campus, Pauri Garhwal - 246 001, Uttaranchal.
INTRODUCTION
Cheer pheasant Catreus wallichii (Hardwicke), known as Chair or Phukrans in the local dilect, is
a well known sport bird of the Garhwal Himalaya (Photograph on cover page). It belongs to the order
Galliformes and family - Phasianidae. It is found in the Himalayan forests at an altitude above 1000 m
especially in the hill slopes having steep rocky cliffs, long grasses and scattered trees. Formerly, cheer
was distributed from Pakistan through Kashmir, Himanchal Pradesh, Uttaranchal and Nepal between the
rivers Indus and Kali-Gandaki (Ali & Ripley, 1980; Delacour, 1977). But overhunting and habitat
destruction caused depletion of it’s populations. As a result, now it has been restricted to certain selected
pockets only. So far, 14 sites along the distributional range (excluding Garhwal Himalaya) were known
to hold Cheer populations and unfortunately most of them have small number of birds (less than 10). Due
to this, the International Council for Bird preservation has granted the status of endangered species to it
(King, 1981). Recently, also it has been enlisted as the restricted range species in BirdLife International
(Statterfield et al., 1997).
To save the endangered and endemic Cheer pheasant some re-introduction programmes have
already been launched in India and abroad (Garson et al., 1992; Ridley & Islam, 1987). Such type of
efforts are still very far in the Uttaranchal state due to complete lack of base line data on distribution,
status, ecology and bahaviour.
STUDY AREA AND METHODOLOGY
From November 2000 to March 2001, preliminary surveys were made in different forests of the
District Pauri Garhwal and Chamoli (20o26′ to 31o5′ N and 78o to 80o E). Based on the prior informations
of the local people, viz., ladies who routinely visit in the forests, hunters and forest personnel, the possible
habitats were visited by a team of 2 to 3 members during morning and evening hours. Records were
maintained on number of Cheer sighted and presence of the indices such as feathers, faeces, feeding pecks
and calls. Records were also made on the location of sites, altitude, type and status of forest, number of
sightings and time spent in the field.
RESULTS AND DISCUSSION
In preliminary surveys, the endangered Cheer pheasant was observed at more than 26 sites.
Sightings of pheasants were recorded at 11 sites (Table 1), while indices such as feathers, faeces, feeding
pecks and calls were noticed in rest of the sites. Direct encounter occurred in the Chir pine forest and pine
mixed oak forest of Achcherikhal, Mandakhal, Agrora, Adwani and Chhantikhal area of the District Pauri
Grahwal. In Chamoli District Pheasant were sighted in Udamanda, Bingarh- Khalsemi, Kaparteer,
Mehalchauri, Birahi and Joshimath area. Like the populations reported outside Garhwal Himalaya
(Garson et al., 1992) most of the sites have small number of birds. While over a century ago, Cheer
pheasant has been described as common game species of the area (Hume and Marshall, 1879). Flocks
having more than half dozen birds were recorded only in some reserve forests where either access is not
easy (e.g., Adwani and Kaparteer) or hunting is strictly banned (as in Joshimath area which is adjacent to
the Nanda devi biosphere reserve).
With Cheer, two other himalayan pheasants, viz., White crested Kaleej (Lophura leucomelana
hamiltoni) and koklas (Pucrasia macrolopha) were also recorded in mixed forests of Pinus roxburghii,
Quercus incana, Rhododenderon species etc. Based on the evidences it can be inferred that hunting is one
of the main reasons for population decline of Cheer pheasant in Garhwal Himalaya. We have authentic
evidences of Cheer shooting in some of the sites. For example during surveys at one site in Pauri
Garhwal, seven Cheer (4 males and 3 females) were shot by local hunter in just two consecutive days of
December, 2000. Similary, entire region has hunting pressure during winter months (November to
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February) of every year inspite of complete ban under the Wildlife Protection Act 1973 and 1980. Apart
from hunting, other observed causes for the depletion of Cheer pheasant in Garhwal region are fire and
deforestation cheer pheasant usually prefers pine forests, which are most vulnerable for fire. Now the time
has come when policies and legislative acts should be strictly followed and the forests to be managed, so
that we can make our new state, Uttaranchal prosperous through wise use of natural resources.
Table 1. Records of Cheer Pheasant in Garhwal Himalaya.
S.N. Name of sites Altitude
Type of Forest and
dominant tree sps.
1. Achcherikhal

1600

2. Mandakhal
3. Adwani

1650
1750

4. Agrora

1600

5. Chhantikhal
6. Udamanda

1300
1700

7. Bingarh-Khalsemi 1500
8. Kaparteer

1700

9. Mehalchauri
10. Joshimath
11. Birhai

1850
2000
1320

Chir- Pine forest
(Pinus roxburghii)
---do--Chir- Pine forest,
Pine mixed Oak Forest
(Pinus roxburghii,Quecrus
incana, Rhododenderon sp.)
Chir- Pine forest
(Pinus roxburghii)
-----do----Chir pine and mixed forest
(P. rixburghii, Q. incana)
Chir- Pine forest
(Pinus roxburghii)
Chir pine and mixed forest
(P. roxburghii,Q. incana)
-----do---------do----Chir- Pine forest
(Pinus roxburghii)

No. of
Sightings
4

Maximum no. of
Cheer sighted in
a sighting
3*

2
6

5*
>12

3

9*

3
1

3
3

4

4

2

4

2
3
1

4
>8
2

*Hunting pressure noticed
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INTRODUCTION OF THE EUROPEAN PINES IN THE
HIMALAYAS: A BRIEF NOTE
Bhaskar Sinha
National Institute of Science Technology and Development Studies, CSIR, New Delhi 110 012
Colonialism and commercialisation has a disastrous effect on environment. Perhaps the success
of European imperialism has a biological and ecological component (Crosby, 1987). Crosby has also
found that wherever Europeans migrated they carried species (plants), animals, pathogens and weeds with
them. Today, most of the weeds of the southern part of Australia, where most of the continent's
population lives, are of European origin. Sixty per cent of the more important farmland weeds in Canada
are European.
Himalayas have exercised a great influence on the environmental conditions of northern India
and the people living in the Indo-Gangetic plain. They have prevented the monsoon winds from crossing
over Tibet and forced them to precipitate most of their moisture on the Indian side in the form of rain and
snow. The ecology of the Himalayas is unique and has an extensive and pervasive influence on the life of
our people. There seems to be general agreement that the ecology of the Himalayas has been endangered.
The one aspect of the deteriorating forest ecology is the large-scale replacement of natural forests by the
plantation of only commercially profitable trees, which actually has started during colonial era. These
man-made forests are not capable of working in the same way as the natural forests for maintaining the
ecological balance. In some instances they may injure the environment positively. For example, in the
Himalayan forest, the oak tree is regarded as the hill people's best friend because it absorbs water for a
long time and releases it slowly. This gives rise to springs around which hill villages have been
established. Its leaves are used as fodder, it has leafy canopy and rich undergrowth, which protect the soil
from being directly hit, by rain, and its wood is used for making agricultural implements.
British rulers started replacing this forest by the pine trees because of their commercial use. Pine
tree has a nature of suppressing other plants. Guha (1989) has termed this as ecological succession.
Progressive succession occurs in nature (eg., growth of oak). The hand of a man can cause retrogressive
succession either accidentally or deliberately (eg., plantation of pine). The pine tree has little capacity to
retain water, which has resulted in the drying up of springs, creating a scarcity of drinking water. Its
leaves are not used as fodder, and they are inflammable and acidic, which makes the land infertile. Again
acidic fertiliser is applied to increase the yield of resin. This acidic fertiliser can spill on the dry needles of
a pine forest, there by leads to forest fires.
The Himalayan subtropical pine forest distributed from Bhutan west wards, from 914 m to 1828
m overlapping the tropical deciduous forest at the lower elevations and giving way to the temperate
forests (broad-leaved or coniferous) above. Extensively developed in the J&K, Punjab, UP, Hariyana, and
Nepal. The absence of the type on the southern face of the outer range of the Himalaya is note worthy and
is perhaps primarily conditioned by the combination of excessive heat with monsoon moisture,
unfavourable to seedling regeneration of the pine (Indian Forest Records, 1936).
Five pine species are indigenous to India (Gamble, 1902). They are Pinus excelsa (blue pine), P.
longifolia (chir pine), P. Khasya, P. gerardiana and P. Merkusii. Out of them chir, blue and P.
gerardiana are found in the Himalayas, whereas P. Khasya and P. Merkusii are indigenous to Assam and
Burma. Blue pine, a large evergreen tree grows in temperate Himalayas at 1828-3810 m., extending
westward to Afghanistan; and eastwards, except for gaps in Central and North-West Kumaon and Sikkim,
to Bhutan. Chir pine is a large more or less deciduous tree. It grows in outer Himalayas and Siwalik
range, and also valleys of principal Himalayan rivers at 457-2286 m.; extending west to Afganistan and
east to Bhutan, but in the east it rarely rises to over 914 m. In the moist areas towards east P. gerardiana
and P. wallichiana (shrub) occasionally appear (Gupta, 1983).
Pines are natives of tropics as well as the temperate climates. They are found abundantly in the
Himalayas (Gamble, 1875; Craw, 1875). Chir pine is a three needled pine nearly related to the N
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American pitch pine (P. rigida and taeda). This pine is quite similar to European pine (Brandis, 1882).
Nowadays it is widely referred as P. roxburghii. It appears on the upper part of the mountains. For the
first time, mention of these forests had been made in the Siwaliks but these were planted stocks (Troup,
1916; Troll, 1937) and not natural ones. Similarly, blue pines were also planted heavily by the then forest
department (Hearle, 1887). The colonial scientists were ambitious for plantation. On the Mussoorie and
Nagtibba chain deciduous forests are replaced by P. roxburghii. In the Bhagirathi Ganga valley, there are
forests of P. roxburghii above Tehri and in the region of Muafi Saklana and on the watershed between
Ganga and Hinul. Although, in the Bhagirathi valley, P. roxburghii climbs till almost 40 km near the
glaciers (Paukhal). Above Dharasu, the Bhagirathi Ganga valley narrows into a steep gorge, P. roxburghii
reaches almost the riverbed. The last stocks of P. roxburghii in the valley of Bhaghirathi Ganga are
between Udara and Bhuki where on the northern exposed slopes of similar height, the evergreen and
conifer mixed forest can be seen. It has been estimated that the coniferous species planted so far in the
Himalaya extend to about 20000 ha. Species wise growing stocks of pines in U P Himalayas (Gupta,
1980):
Species
P. roxburghii
P. wallichiana

Area (km2)
4166
185

%
17.0
0.7

Volume of growing stock (000 cu. m)
38042
1944

As against the prescribed yield actual out-turn of pine timber for various species for 1976-77 and
1977-78 are recorded (Gupta, 1980). Out-turn of timber species of pines in U P Himalayas:
Species
P. roxburghii
P. wallichiana

1968-69
279
16

1975-77(000 cu m)
478.2
21.4

In the late nineteenth century there were extensive forest of blue pine at Gathrang, Nachar in
Bashahr, Kailidugh, Bakarkyara, Borsu in Kulu proper, Ramgurh, Sikarwa, Sahraj, and Shalanda forest in
Waziri Rupi (Singh, 1892). Though those localities were a little too low for blue pine and were better
suited for deodar but, heavy fellings of deodars and ecological succession of P. excelsa converted those
mixed forests into pine forests (Olmsted, 1897).
Pines bear seed at a very early age. They seed plentifully and almost every year. The seed is
much lighter than that of the deodar and consequently is easily carried by the wind and scattered all over
the place. Where circumstances are favourable e.g., with the help of sufficient water and light, it
reproduces itself in great numbers. Probably this is cause of ecological succession of pines over other
trees in the Himalayas. Studies by Singh et al (1984) indicates that the greater nutrient-conserving ability
of pine and the creation of a nitrogen shortage makes it difficult for oak and other trees to re-invade areas
occupied by pine.
Colonial foresters were interested in pines due to various reasons. Resin tapping became a source
of revenue since 1911 and by the end of the First World War resin out-turns only from Almora rose to
35000 quintals. The yield of the resin was of special importance for the Himalayan region since this had
been considerably increased where even trees of 25 cm dbh had been allowed to be tapped for increasing
revenue and yields.
The landmark in the history of Indian forestry is undoubtly the building of the railway network.
The large-scale destruction of accessible forests in the early years of railway expansion led to the hasty
creation of a forest department, set up with the help of German experts in 1864. The department
considered the utilisation of the Himalayan pines if they responded adequately to aseptic treatment
(Brandis, 1879). During the early period of forest management there was a heavy demand for sleepers
started from 1874-75. The process of timber extraction, for instance, had to serve both the goals of
revenue generation and supply of sleeper woods and other industrial goods, for the expanding commercial
economy and growing political integration of the late nineteenth century. Some interesting figures can be
lifted from the then Central Railways (Brandis, 1879):
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Kinds of Timber
Chir pine (P longifolia) (creosated)
Chir (uncreosated)
Blue pine (P excelsa)
Creosated pine from Europe

No. of Sleepers
2000
11830
2628
561919

Cubic ft.
6944
38558
3503
948237

So in the colonial era both deforestation of native plants as well as afforestation of pines was
rampant in the Himalayas, which ultimately lead to the ecological succession of pines over the other trees.
Interestingly monoculture of chir-pine in Himalayas still continues. Even the World Bank financed
watershed project in the Himalayan region was a great contributor for impoverishing the Himalayas. The
solution of this grave situation according to noted environmentalist Sunderlal Bahuguna (Himalayan
tragedy, 1990) is nothing but natural mixed forests. Besides increasing the fertility of the soil these will
recharge the springs and improve the quality of water as well as overall environment of the Himalayas
will be significantly improved.
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A DYNAMIC SCENARIO OF LIVESTOCK AND DAIRY
PRODUCTION IN UTTARANCHAL HILLS
Vir Singh1 And Pradeep M Tulachan
International Centre for Integrated Mountain Development (ICIMOD), P.O. Box 3226, Kathmandu,
Nepal
1
Present address and address for correspondence: Associate Professor, Department of Animal Science,
College of Agriculture, G.B. Pant University of Agriculture and Technology
Pantnagar 263145 (Uttaranchal), India.
INTRODUCTION
India is currently the World’s No. 1 milk producer. The per capita annual milk access in India,
however, is low at 70 kg in contrast to, for example, United States’ 250 kg. Rising income levels in India
would further increase the demand for milk and milk products (Jachnik 2000). Country’s milk production
level of 74 million tonnes is likely to go higher in future resulting into a substantial increase in per capita
consumption.
White Revolution in India is largely attributable to the promotion of intensive dairy production
and organisational setup. Smallholder dairy production systems’ contribution to the national milk pool is
also no less appreciable. Nevertheless, it goes largely neglected. In fact, large parts of rural India are
dominated by smallholder dairy farms rather than the large ones as witnessed in more favourable areas
near big consuming urban centres. Marginality- and inaccessibility-ridden mountain areas, like
Uttaranchal, are especially specialised in smallholder dairy production systems. These smallholder dairy
farms do not only feed the rural areas, but also supply milk to the local urban centres, and, occasionally,
even export to the nearby plain areas.
Appreciable contributions and special characteristics of smallholder dairy production systems in
mountain areas have been highlighted recently by several scholars (e.g., Karki and Tulachan 2000; Singh
1999, 2000; Tashi 2000; and Tulachan and Neupane 1999). These studies further lead us to realise the
importance of smallholder dairy systems and their development.
The present paper attempts to present a scenario of dynamics of dairy production in the Hills of
Uttaranchal. Population and composition of dairy animals over a period of about four decades and milk
production trends over a period of two decades are the main bases to look into how the smallholder dairy
in the Hills has reshaped itself over the period.
MATERIALS AND METHODS
The present study focuses on 12 Hill districts of Uttaranchal, namely, Pithoragarh, Champawat,
Bageshwar, Almora, Nainital, Udham Singh Nagar, Chamoli, Uttarkashi, Rudra Prayag, Pauri, Tehri, and
Dehradun. The study area lies in the Indian Central Himalayas. Dairy in the Hills is an integral part of the
farming systems, which are largely distinguishable from those in the plains, especially in terms of their
diversity, fragility, poor accessibility, and marginality.
Data on the species-wise population for different Livestock Censuses were taken from authentic
government records. Data on milk production for different years was taken from different secondary
sources (mention has been made elsewhere in the text). Data for 1999-2000, however, are based on our
sample survey in 12 villages in two districts/ milk sheds of Nainital and Almora in Uttaranchal Hills.
RESULTS AND DISCUSSION
Temporal Changes in Animal Population and Composition
An analysis of temporal changes in ruminant population in Uttaranchal Hills between 1961 and 1999
shows an overall increase of about 15 percent in total ruminant population. The most noticeable change
over a period of about four decades is an overwhelming increase in the population of buffaloes (55
percent) and of goats (50 percent). A considerable decline in the population of cattle (5 percent) and sheep
(14 percent) are another noteworthy changes (Table 1; Fig 1, 2).
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% Change in
Population
(1961-1999)
% Change in
Composition
(1961-1999)

1999

1993

1988

1982

1978

1972

1966

Animal
Species

1961

Table 1. Dynamics of livestock population and composition in Uttaranchal Hills

Cattle

2057
2064
2180
2072
1919
1947
1978
1959
-4.76
-9.15
(54.46) (51.68) (55.23) (50.24) (48.03) (48.18) (46.50) (45.31)
Buffaloes
585
633
677
699
767
825
847
906
+54.87 +5.46
(15.49) (15.85) (17.15) (16.95) (19.20) (20.42) (19.91) (20.95)
Sheep
384
413
353
405
408
355
353
332
-13.54 -2.49
(10.17) (10.34) (8.94) (9.82) (10.21) (8.78) (8.30) (7.68)
Goats
751
884
737
948
901
914
1076
1127 +50.07 +6.18
(19.88) (22.13) (18.67) (22.99) (22.55) (22.62) (25.29) (26.06)
Total
3777
3994
3947
4124
3995
4041
4254
4324 +14.48
(100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00) (100.00)
Figures in parentheses are percentage of the total.
Source: Compiled from Census Reports for different years (Animal Husbandry Department 1998) Data
for 1999 projected based on previous years.
Table 2. Milk yields and production trends in Uttaranchal Hills
Year
Productivity (Milk Yield), kg per
Production , Thousand MT
day per head
Cow
Buffalo
Cow
Buffalo
Total
1979 – 19801
1.33
2.55
NA
NA
419.00
1981 – 19822
1.37
2.51
237.00
205.00
442.00
1984 – 19851
1.40
2.82
NA
NA
NA
1988 – 19891
1.53
2.84
NA
NA
NA
1990 – 19913
NA
NA
209.00
326.00
535.00
1991 – 19923
NA
NA
217.00
335.00
552.00
1992 – 19934
1.70
2.92
227.06
343.67
570.73
1993 – 19944
1.71
2.94
231.64
356.12
587.76
1994 – 19954
1.74
3.01
238.73
367.67
606.40
1995 – 19964
1.85
3.13
242.66
380.80
623.46
1996 – 19975
1.97
3.26
246.66
394.40
641.06
1997 – 19985
2.10
3.4
250.73
408.49
659.22
1998 – 19995
2.24
3.55
254.87
423.08
677.95
1999 – 20006
2.30
3.71
282.99
431.70
714.69
NA = Not available
1
SHERPA, 1991. Livestock Development in the Himalayan Regions of India, Vol. I. Lucknow: SHERPA.
2
Agricultural Finance Corp. Ltd., 1987. Integrated Cattle Development Project in UP Hills. Bombay:
Agricultural Finance Corp. Ltd.
3
Govt. of UP, 1995. Statistical Diary. Lucknow: Govt. of UP, India.
4
Compiled from the Census Report of the Animal Husbandry Department, Govt. of UP, India. Figures of
productivity are averages of Kumaon and Garhwal divisions of the erstwhile UP Hills (now Uttaranchal).
5
Estimates based on previous years’ trends.
6
Productivity figures are based on our sample survey. Multiplying the average productivity figures for
cow and buffalo has derived milk production figures by the total number of these individual dairy species
producing milk. To work out total annual production of milk, a day’s production is multiplied by the total
days (365) in a year.
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Figure 1. Temporal Changes in Livestock Population in Uttaranchal Hills
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Figure 2. Population and Compositional Changes in Livestock
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An increase in the population of goats in the area has been at the cost of the other ovine species,
the sheep. A spurt in tourist activities and growing urbanisation in mountain areas has led to an increase
in the demand for meat, which, obviously, has to be met by larger number of goats. An overwhelming
increase in the population and composition of buffaloes in the herd is at the cost of cattle. Cattle,
undoubtedly, have been the most important species in the herd in mountain areas and elsewhere in the
plains. Cattle are dual purpose. They are reared for the supply of draught power for agriculture at the first
place and for milk production at the second place. Cattle carry a notion of sacredness and have always
ruled over the psyche of the farming community in the Hindu heartland. The real milch animal Hill
farmers give value to is buffalo, not cow. An increase in buffalo population is no indicative of the erosion
of values associated with cattle. The gradual shift in the composition of herd is due to the imposition of
cash economy on the farm families. Cattle require more hours for tending during grazing, often by
female children. With increasing values of education and gender-consciousness in the region, cattle
management is less affordable. Moreover, a changing scenario in the draught animal management in the
area with an increase in hiring-in plough incidence (Singh 1998), has resulted into decreased individual
farm families’ demand for bullocks. Management of buffaloes – whose male calves are starved to death
few days after birth as they have no value in the farming system – is easy and less labour consuming.
Nevertheless, rearing of this stall-fed animal is more remunerative due to its high milk yields. This change
in the population and composition in the herd is, therefore, a tilt towards market-oriented dairy
management in the area.
Trends in Milk Production
With gradual emphasis on dairy sector, milk production in Uttaranchal Hills has increased from
mere 419 thousand MT in 1979-80 to about 715 thousand MT in 1999-2000, recording an impressive rise
of 71 percent over this period. Whereas milk production from cows has increased only 19 percent, buffalo
milk production has leapt by 111 percent over this period. The milk production increase in Uttaranchal
Hills, thus, is largely thanks to buffaloes’ contribution. Presently buffalo population contributes more than
60 percent to the total milk production in the region (Table 2, Fig. 3).
Milk productivity per animal has increased over a period of two decades. In case of a cow it has
increased from an average of 1.33 kg per day in 1979-80 to 2.30 kg per day in 1999-2000. An average
increase in milk yield from 2.55 kg per day to 3.71 kg per day over the same period has been recorded for
a buffalo. Milk yield increase per cow (73 percent) has been far higher than per buffalo (45 percent)
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(Table 2). This is attributable to the institutional policies and programmes focussing on cows and
negligence of buffaloes.
Studies from other mountain areas, such as Himachal Pradesh in India (Singh 1999) and Nepal
(Tulachan and Neupane 1999), suggest almost the same trend as in the Uttaranchal Hills.
Bio-physical and socio-economic resource base in Uttaranchal Hills provides potential scope for dairy
development. The emerging scenario suggests that the Region can take advantage of this situation. What
is imperative is that a well-planned institutional intervention should help develop the Smallholder dairy
sector in tune with local specificities.
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STATUS OF SEISMICITY IN THE NORTHEAST INDIA AND
EARTHQUAKE DISASTER MITIGATION
R.P. Tiwari
Department of Geology, Pachhunga University College, Mizoram University, Aizawl 796001, Mizoram
INTRODUCTION
The occurrence of earthquake is a global phenomenon. Earthquakes occur due to movements
along the faults that have evolved through geological and tectonic processes. These are most disastrous of
all the natural calamities as they affect large areas causing death, injuries and destruction of physical
resources on a massive scale. These occur without any fore warning and hence are unpredictable. The
extent to which an earthquake can cause devastation depends on its magnitude, location and time. The
death during an earthquake mostly occurs due to the collapse of the buildings. Since earthquake cannot be
predicted, post-quake programme are usually undertaken on adhoc basis without prior preparedness.
There has been a phenomenal increase in the population density and development programmes
in the northeast India. Besides, the region has witnessed a mushroom growth of unplanned urban centres
in the previous two decades. This has resulted into increasing vulnerability of human population and
physical structures to the earthquakes. Thus, it becomes essential to assess the status of seismicity in the
northeastern region realistically. This will provide a sound database for earthquake disaster mitigation.
Moreover, high seismic risk in the region calls for an urgent and sustained mitigation effort.
Keeping the above in view, the status of seismicity in Northeast India is critically assessed along
with the seismotectonics. The state of the art earthquake prediction in the northeastern region is also
discussed. Finally, earthquake disaster mitigation plan is proposed for the region, incorporating pre during
and post-earthquake measures.
STATUS OF SEISMICITY IN THE NORTHEAST INDIA
The proneness of a region to earthquake occurrence in the past and its probable occurrence in
future is expressed in terms of its seismicity. Earthquakes may not at all occur in some regions; only small
earthquakes (both in number and magnitude) may hit some while still others may experience a large
number of earthquakes of high magnitude. A region, which experiences a large number of earthquakes of
higher magnitude, is thought to have a higher seismicity in comparison to the one with low frequency and
small magnitude earthquakes. An accounting and analysis of temporal and spatial distribution of all
earthquakes is a pre-requisite for assessing the seismic status of any region. The epicentre and magnitude
range of earthquakes of different regions can be plotted on the maps and their relative concentration can
be taken as one of the measures of seismicity. There are of varying seismicity can be delineated with the
help of the tectonic history of a region. Various geophysical parameters such as resistivity, magnetic and
gravity etc. also reflect seismic status of a region. All these factors may, individual or collectively, be
used to represent the seismicity of various regions (Agarwal, 2000).
Northeast India is seismically one of the six most active regions of the world, the other five
being Mexico, Taiwan, California, Japan and Turkey. It is placed in zone 5, the highest zone, of the
seismic zonation map of India (Figure 1). It lies at the junction of Himalayan arc to the north and
Burmese arc to the east. The region has experienced 18 large earthquakes (M ≥7) during the last hundred
years including the great earthquakes of Shillong (1897, M=8.7) and Assam-Tibet border (1950, M=8.7)
(Table 1). Besides, several hundred small and micro earthquakes have also been recorded in the region.
The high seismicity in the region is attributed to the collision tectonics between the Indian plate and the
Eurasian plate in the north and subduction tectonics along the Indo-Myanmar range (IMR) in the east
(Dewey and Bird 1970; Kayal, 1996, 1998; Molnar and Tapponnier, 1975, 1977 and Sarmah, 1999).
Verma et al, (1976, 1977) stated that the lithospheric subduction at the Himalayan belt ceased during
Pliocene time and shallow seismic activity is the effect of continental-continental collision. Subduction,
on the other hand, is still continuing in the IMR, which is evidenced by the intermediate to deep focus
earthquakes in this range. Incidentally, maximum seismic activity has also been recorded in this range.
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Figure 2 shows the recent seismicity in the northeastern region during 1964-1996 along with the
magnitude and depth ranges. It also shows the seismotectonic zones and major thrusts in the region.

Figure 1. Seismic Zonation Map of India
Following is the brief description of some important events in the northeast India (Kayal, 1998;
Nandy, 2001)
Cachar Earthquake of 1869
It was experienced on 10th January, 1869. Its felt area was about 6,65,600 sq. km. Many concrete
structures at Silchar, Nowgang and Imphal were completely laid to the ground. Four persons died in
Imphal. Fissures were developed in Barak, Surma and Manipur valleys. Liquefaction and sand venting
were also noticed. Depth of focus was 50 km and magnitude was about 7.8. The epicentral tract was
located in the Kopili gap and it might have been related to the movements along the Kopili fault.
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Table 1. Major Earthquakes in the Northeastern Region in Recent Past
Place
Year
Magnitude Remarks
Cachar
March 21, 1869
7.8
Numerous earth fissures and sand craters
Shillong plateau
June 12, 1897
8.7
About 1542 people died
Sibsagar
August 31, 1906
7.0
Property damage
Myanmar
December 12, 1908 7.5
Property damage
Srimangal
July 8, 1918
7.6
4500 km2 area suffered damage
SW Assam
September 9, 1923 7.1
Property damage
Dhubri
July 2, 1930
7.1
Railway lines, culverts and bridges cracked
Assam
January 27, 1931
7.6
Destruction of property
Nagaland
1932
7.0
Destruction of property
N-E Assam
October 23, 1943
7.2
Destruction of property
Arunachal
July 7, 1947
7.5
Destruction of property
Upper Assam
July 29, 1949
7.6
Severe damage
Upper Assam
August 15, 1950
8.7
About 1520 people died. One of the largest
known quake in the history
Patkai Range, Arunachal 1950
7.0
Property damage
Manipur-Burma border
1954
7.4
Property damage
Darjeeling
1959
7.5
Property damage
Indo-Myanmar border
August 6, 1988
7.5
No casualty reported
Shillong Earthquake of 1897
It occurred on 12th June, 1897 at 5:15 pm. Its magnitude was 8.7 on the Richter scale. It killed
about 1542 people. It lasted for about 2 minutes and a half. All the brick and stone buildings were
practically destroyed within an area of 30,000 sq. miles and the ground rocked violently. A large number
of fissures and vents were developed. Epicentral area witnessed many secondary effects like ejection of
water and sand, rotation of pillars, rising of river height, crushing of soils and sinking of houses. The
important ground ruptures that were developed due to this earthquake are Chidrang, Samin and
Mandalgiri faults and Bordwar fracture. This earthquake was caused by sinistral movement along the subvertical oblique strike slip Dudhnai fault. The tectonic block between NNW Dudhnai and Kulsi faults
moved northward in relation to the block west of it during the earthquake and vice-versa.
Srimangal Earthquake of 1918
It occurred on 7th July, 1918 at 10hr 22min 12 sec GMT. Its magnitude was 7.6. It devastated a
relatively small area in the southern part of the Sylhet district of Bangladesh adjoining northern part of
Tripura. This earthquake originated due to rupture along the high angle reverse Sylhet fault where it is
intersected by NW trending Mat fault. Its depth of focus was 14 km.
Dhubri Earthquake of 1930
An earthquake of magnitude 7.1 rocked Dhubri on 2nd July, 1930 at 2hr 33min 44 sec GMT. Its
felt area was 9,24,320 km2. It had disastrous effect in northern Bengal, northern Bangladesh and western
Assam. Majority of the buildings in Dhubri area were cracked and partially collapsed. Its epicentre was a
few kilometer south of Dhubri and depth of focus remained undetermined. Many people were injured but
no loss of life was reported. This earthquake may be assigned to the N-S Dhubri or Jamuna Fault.
Assam Earthquake of 1950
It rocked the Northeastern region on 15th August, 1950 at 7:39 pm. It caused widespread
devastation throughout Upper Assam and Abor and Mishmi Hills of Arunachal Pradesh. It killed about
1520 persons and its focal depth was 29 km. Forty to fifty per cent wild life perished in the hilly tract of
the meisoseismal area. Many buildings collapsed in Upper Assam. Roads, railway tracts and bridges were
twisted and damaged. Ground cracking and fissures were common through which water and sand spouted.
River courses were diverted and blocked at many places resulting into sudden flood causing damage.
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Landslides were reported from many places. This earthquake occurred due to right lateral shear
movement along the Po Chu fault (Ni and York, 1978, Ben-Menahem et al., 1974).
Cachar Earthquake of 1984
Its magnitude was 5.8 and focal depth was 33 km. Twenty persons died due to collapse of mud
houses and there was considerable damage to the buildings, roads, bridges and huts. Fissures and cracks
were formed in the flat ground through which sand and water were ejected. Two foreshocks were
recorded in the area on 22.11.1984 (M=4.6) and 2.12.1984 (M=4.2). Agarwal (1986) has assigned this
earthquake to the NE fault of the Arakan Yoma trend while others consider it to do be associated with
tectonic domain of the NE-SW trending Sylhet fault.
Indo-Myanmar Border Earthquake of 1988
An earthquake of magnitude 7.8 occurred in the Indo-Myanmar border in the early hour of 6
August, 1988. Its epicentre was near Homalin and its focal depth was 115 km. It lasted for two minutes
and tremors were felt in the entire Northeastern region, Myanmar, Bangladesh and Nepal. A subsidence
of 20 metres was noticed in Guwahati are due to this. Four persons died and there was considerable
damage to buildings, railway tracts, roads, etc. Jorhat, Silchar and Diphu were the places where maximum
damage was recorded. Landslides, fissures, ejection of sand, mud and water occurred in a large scale.
SEISMOTECTONICS OF NORTHEAST INDIA
Based on the distribution of epicentres, fault plane solutions and geotectonic features,
northeastern region can be divided into five seismotectonic zones. These are Eastern Himalayan collision
zone, Indo-Myanmar subduction zone, Syntaxis zone of Himalayan arc and Burmese arc (Mishmi Hills),
Plate boundary zone of the Shillong Plateau and Assam Valley and Bengal Basin and Plate Boundary
Zone of Tripura Mizoram fold belt (Kayal, 1996; Nandy, 2001; Figure 2). Tectonic settings of northeast
India is shown in Figure3. Following is the brief description of these zones:
EASTERN HIMALAYAN COLLISION ZONE
Seismicity in this zone is sparse. The seismicity here is due to collision tectonics between the
Indian Plate and the Eurasian Plate (Molnar and Tapponnier 1977, Verma et al., 1977, Khattri and Tyagi
1983). Seismic events are mostly located in between Main Boundary Thrust (MBT), Main Central Thrust
(MCT) and Jamuna fault. The latter cut across the whole Himalayan fold belt and extends from Bengal
basin to the trans Himalayan region. Micro-earthquake survey, however, indicate that earthquakes are not
always correlatable with MBT and MCT. Depth of focus in this zone mostly ranges from 0-40 km with a
few having depth range 41-70 km. Only tow large earthquakes have so far been reported from this zoneone in 1941 (M=7.1) and the other in 1947 (M=7.8).
INDO-MYANMAR SUBDUCTION ZONE
This is an elongated crescent shaped zone extending from the Bay of Bengal to the Mishmi block
in a N-S, NNE-SSW and NE-SW directions. This is highly seismic zone in which about 10 large
earthquakes (M ≥ 7.0) have occurred during the last 100 years. The depth of focus is this zone goes upto
200 km. south of 26oN latitude, and north of this, the depth becomes lesser. This may be due to the
subduction process, south of this latitude and collision process north of it (Mitchell and Mc Kerrow, 1975;
Kayal, 1987, 1996). The structural trend in this zone swings from NE-SW in the Naga Hills to the N-S
along the Arakan-Yoma and Chin Hills and the main discontinuities in this zone are Naga thrust and
Disang thrust.
SYNTAXIS ZONE
This is the meeting place of the Himalayan arc to the north and Burmese arc to the east. This
zone is seismically more active as compared to the eastern Himalayan collision zone. The Great Assam
earthquake of 1950 (M=8.7) occurred in this zone perhaps due to strike slip movement along the Po Chu
fault. This tectonic zone is traversed by many NW-SE thrust and faults viz. Lohit thrust, Tidding Sulture,
Mishmi Thrust and Siang fracture zone. Most of the seismic events in this zone are shallow focused with
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depth<40km but few events have focal depth upto 70km also. The seismicity in this zone is commonly
accepted as due to collision tectonics between the Indian Plate and Eurasian Plate (Dewey and Bird, 1970;
Molnar and Tapponnier, 1977; Verma et al, 1977).
SHILLONG PLATEAU, MIKIR HILLS AND ASSAM VALLEY ZONE
Seismicity in this zone is considered as the plate-boundary zone activity. Seismic activity is quite
high in this zone. It was the seat of great Shillong earthquake of 1897. Besides, three large earthquakes of
M>7 occurred in this zone. In the Shillong plateau, the focal depth is mostly within 60 km. The prominent
structural discontinuities in the plateau are Dudhnai, Kulsi, Samin, Dauki and Dhubri faults and Dapsi and
Barapani thrusts.
The seismic activity in the Assam valley is much less as compared to the plateau region. The
main structural discontinuity is the NW-SE Kopili and Bomdila faults and WSE-ENE Brahmaputra
lineament. Kopili and Bomdila faults are very active. The area between syntaxis and plateau in this valley
is quiescent. Khattri and Wyss (1978) termed this area as Assam Gap and inferred that a large earthquake
may be expected in this gap. Kayal (1996) named this area as “Aseismic Corridor”.
BENGAL BASIN AND TRIPURA-MIZORAM FOLD BELT
Bengal basin is characterised by low seismic activity while Tripura folded belt shows moderate
activity. The seismic activity in the former may be related to an intra plate activity whereas in the later to
plate-boundary activity. The Srimangal earthquake of 1918 (M=7.6) occurred beneath the Bengal basin
along the Sylhet fault. Cachar earthquake of 1984 (M=5.6) occurred in the Tripura fold belt possibly due
to movement along the Sylhet fault. The main tectonic domains in this zone are E-W trending Dauki fault
(which demarcates the boundary between the Meghalaya plateau and Bengal basin), N-E tranding Sylhet
fault, NE-SW Hail-Hakula lineament, N-S Jamuna fault, N-W Padma lineament, MNW Tista fault and
Mat and Tuipui faults.
PREDICTION OF EARTHQUAKES IN NORTHEAST INDIA
Earthquake prediction involves providing the time, place and magnitude of the future damaging
earthquakes. The basic principles of prediction studies are (Agarwal, 2000):
•
Smaller earthquakes occur more frequently than the bigger ones in any locality.
•
The regions, which have experienced earthquakes in the past, are more prone to it.
•
The bigger earthquakes are generally accompanied by smaller ones and aftershocks are more
common.
•
The magnitude of future earthquakes may be equal to the past ones.
•
The earthquake occurrence, geological data and tectonic history all have close correlation, and
•
Many geophysical and other parameters show anomalous changes in the wake of earthquakes.
The precise prediction of earthquakes in terms of space and time is not yet possible. Moreover,
prediction may not be helpful in avoiding or reducing damages caused by earthquakes because building
and other structures cannot be evacuated. In can, at the most, be helpful in saving human lives. Inspite of
this, efforts are on in making a prediction possible. The present status of earthquake prediction in the
northeast is summarised below:
Many researchers have suggested that northeastern region is now due for a large earthquake.
Khattri and Weiss (1978) and Khattri (1987, 1993) identified a seismic gap region in the northeast
between the epicentres of 1897 and 1950 earthquakes. They termed it as Assam Gap. This elongated gap
runs parallel to the Naga Thrust to the east and ends at the Dauki fault to the south. Kayal (1996) termed
this gap as “Aseismic Corridor”. This gap is aseismic and shows no record of any medium and large size
earthquake in the historical past (Bapat, et al, 1983). The last great event in this gap was in the year 169697 (Khattri, 1999). The Mikri massif within this gap is seismically active. A major earthquake may be
expected in this gap in the near future.
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Figure 2. Recent (1964-1996) seismicity in the northeastern region (after Kayal, 1998). Tectonic zones
and majorthrusts are also shown. Great and and large earthquakes are shown by solid stars.
Two open stars indicate the recent damaging earthquakes in the region. Solid traingale
represent the permanent seismological observatories.
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Figure 3. Tectonic setting of northeast India and surroundings (after Evans, 1964 and Krishnan, 1960)
Guha and Bhattacharyya (1984) have reported a signficant precursory decrease in the b-value in
the northeast and indicated the probability of great earthquake (M≥8) in the near future. Gupta (1985)
considers Cachar earthquake of 1984 as a beginning of a seismically active period similar to the one in
Shillong region between 1869-1943 during which 6 large earthquakes including 1897 one occurred.
Gupta and Singh (1982), based on p-wave travel time residuals, inferred that Shillong plateau is
undergoing a dilatancy stage which can be taken as precursory to a large earthquake. Gupta and Singh
(1986) studied earthquake swarms for 1950 and 1984 events and predicted Indo-Myanmar border
earthquake of 1988. Later on (in 1989), they claimed their forecast to be accurate. Perhaps, this is only
earthquake in India, which was successfully predicted with respect to time and space. They also studied
the earthquake sequences, which occurred before Cachar (30.12.84) and Indo-Myanmar (6.8.88)
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earthquakes and suggested that the precursory swarm hypothesis of Evison (1982) could be used for
prediction purpose in this region. Dey et al., (1990) reported a diagnostic precursor anomaly of the Radon
content in the water before the Cachar event. They reported a 30-40 per cent increase in Radon gas for the
samples of a deep hole in Dauki area, which was nearer to the epicentre (in Kayal, 1996). A similar
significant variation in the Radon content of well water in the Shillong town was also observed for 6.8.88
Indo-Myanmar border earthquake (Karshing et al., 1988). Ghosh et al., (1987) reported that 65.50 per
cent earthquakes recorded by seismic stations at Shillong are co relatable with the variation of Radon gas
in the well water in the area (in Kayal, 1996).
Sukhija et al., (1997), based on paleo-seismic investigations, suggested a return period of 500
years for great earthquake of magnitude 8 in the Shillong plateau. Sarmah (1999) has statistically
analysed the earthquake recorded in the region during 189701992 and calculated an average return period
of 55 years for the earthquakes of magnitude 8 or greater.
It is pertinent to mention here that the precursory signals are likely to differ from event to event.
Precursors of multi-dimensional geophysical approach, namely, resistivity, magnetic, gravity, well-water
level, radon content, earthquake swarms, animal behaviour and microseismicity should be undertaken
throughout the earthquake threatened areas of the region for any practicable and successful prediction
with space and time.
Summarising the above, it may be said that northeast India is now due for a large earthquake.
But the big question is when and where it will occur? and how big is it going to be? Seismologists have
no answer to these questions as of now but efforts are going on in this direction in the hope of major
break-through.
EARTHQUAKE DISASTER MITIGATION PLAN FOR THE NORTH EASTERN REGION
Earthquake hazards of northeast India cannot be changed; however, earthquake disaster can be
mitigated. It seems socially relevant and short-range earthquake prediction is beyond our reach.
Moreover, prediction has low damage reduction potential as it may help in saving human lives and not the
economic losses (Agarwal, 2000). High seismic risk in the region calls for an urgent and sustained
mitigation efforts. Yokohama Declaration, 1994 (at the mid-term review conference of IDNDR) reads: “
Disaster prevention, mitigation and preparedness are better that disaster response in achieving the goals
and objectives of the decade. Disaster response alone is not sufficient as it yields only temporary results at
a very high cost. Prevention contributes to lasting improvement in safety and is essential to integrate
disaster management”. The first step in this direction would be the preparation of earthquake disaster
mitigation plan. This plan should not be an isolated effort and it cannot start and end with each disaster. It
should be considered a continuous process of all the interlinked activities. Therefore, it should incorporate
pre- earthquake (preparation and planning), during-earthquake (emergency response) and post-earthquake
(recovery and rebuilding) measures (Tiwari, 1999). Accordingly, earthquake disaster mitigation plan has
been proposed for northeast India and is presented here.
PRE-EARTHQUAKE MEASURES
It is always more cost effective to adopt appropriate mitigation measures in advance than to
spend a large sum of money on relief, recovery and rehabilitation. The following measures should be
considered before the occurrence of major event in the region:
•
Seismo-tectonic and seismic hazard microzonation maps of the region need to be prepared. This will
help in locating the seismogenic faults and other potential sources of earthquakes and also in
delineating high seismic risk areas in the region.
•
The rate of population growth in the region is very high and expansion of many cities in the region is
unplanned and unscientific. This has increased the vulnerability of life and property to seismic
hazards manifold. The loss of life and property damage would be enormous if the major earthquakes
strike the region now. Thus vulnerability under different levels of ground motions and risk
evaluations has become essential.
•
It is not the earthquake themselves that kill people but the collapse of man-made structures which
does most of the damage. Therefore, devastation caused by an earthquake depends more on whether
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•
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•

•
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buildings have followed buildings norms or not. Suitable building codes as recommended in the latest
BIS notification (IS 13828:1993) should be adhered to while constructing structures in the region.
These along with the landuse restrictions should be incorporated in the Town and Country Planning
laws and in the Municipal by-laws. Many cities in the region are expanding in the hazard prone areas
in the absence of these laws and by-laws. The “Assam Type Structure” which were flexible and
sufficiently earthquake proof have paved the way for multistory masonry buildings particularly in the
capital towns of northeastern states. Normally, houses and other structures are built to withstand
vertical load only and as a result they collapse when subjected to horizontal stresses produced by
seismic waves. The main requirements for preventing the collapse are a lateral load carrying system
of enough residual capacity to safely resist lateral forces, a monolithic roof with sufficient in-place
rigidity and a strong and durable vertical load carrying system (Shukla, 1998). It is experienced that
the buildings made after 1981 (that followed a seismic designing) had no damage during Kobe event
of Japan (Struck, 1999).
The detection capability of seismic instruments needs to be improved upon and the seismic network
in the region has to be strengthened.
Effective communication, warning and response system have to be developed along with the action
plan.
Preparedness for seismic hazard involves sound emergency evacuation, relief and rehabilitation
plans, which can be effectively used during a damaging earthquake.
Awareness campaign needs to be launched to educate the people about the earthquake. Prevention
and mitigation begins with the dissemination of information. Moreover, Public information and
community participation is key to the success of the implementation of mitigation programmes.
Earthquake related curricula need to be introduced in the school stage of education inself (Tiwari,
2000). Informative and popular articles in simple languages should be written and made available to
the common man. Audio-visual programmes, preferably in the local languages, have to be prepared
for public use. Voluntary organisations and students may be entrusted with this job (Bapat, 1996).
Legal measures have to be adopted to prevent earthquake disaster.
Ordinances/Acts need to be passed to this effort as has been done in Japan and California. These shall
incorporate provisions for protection of life and property, formulation of earthquake prevention
plans, establishment of quake disaster control headquarters and implementation of action plan.
Special insurance schemes need to be initiated to cover the risk of life and property due to
earthquake. This would provide a big relief to the victims of earthquakes who at present depend on
the meager assistance received from CM/PM relief funds.
Rescue team and volunteer groups have to be former in advance. NGOs, social organisations and
students may be assigned this job.
Funding mechanism for reconstruction and rehabilitation programmes should be evolved before
hand.
Re-hearsal of the pre- earthquake measures need to be carried out so that it can be effectively
implemented in the hour of need.

DURING –EARTHQUAKE MEASURES
The action plan prepared during pre-earthquake period has to be implemented immediately after the
occurrence of an earthquake.
•
The volunteer groups/rescue/search teams have to be activated to carry out the relief work.
•
The affected people need to be evacuated to the safer places.
•
The communication and other essential services like water supply, electricity, transport, etc. ought to
be restored on emergency basis.
•
Supply of food items and essentials need to be taken up. Fastest means of communication (preferably
helicopter) should be used to reach the remote villages.
•
Overall vigilance need to be maintained after the main shock as it is usually followed by many
aftershocks. The public has to be informed about the developments on an hourly basis.
•
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POST-EARTHQUAKE MEASURES
•
Damaged structures need to be reconstructed on war tooting.
•
The affected people ought to be rehabilitated.
•
A comprehensive list of the safe and unsafe structures has to be made incorporating the details about
their designing and method of construction.
•
Loss of life and property need to be documented and published.
•
Counselling need to be done to removes the fear psychosis.
•
An in-depth evaluation of pre-earthquake measures need to be done. Shortcomings, if any, need to be
removed and plan, if required, may be modified.
CONCLUSION
Northeast India is highly vulnerable for earthquakes, which cannot be prevented from occurring.
Therefore, we have to learn to live with the earthquake hazard and try to minimise its adverse impact on
human civilization (Tiwari, 2000). Earthquake mitigation and pre paredness is the key word in this
context. It has been observed that we think of this only in the wake of a particular event and with the lapse
of time, political, official and public interest diminishes. As a result, a large amount of money is spent on
relief and rehabilitation (Bapat, 1996).
Earthquake disaster mitigation plan should not be considered an isolated effort and it cannot start
and end with each disaster. It should be considered a continuous process of all the interlinked activities.
Implementation of earthquake disaster mitigation plan is going to cost a lot of money but it may be
unavoidable if we want to save human civilisation from unpredictable and killer earthquakes.
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STUDIES ON GENETIC DIVERSITY AND IMPROVEMENT OF
SEABUCKTHORN A MULTIPURPOSE PLANT OF COLD DESERT
HIMALAYAS
Virendra Singh
Ch. S.K. Himachal Pradesh Krishi Vishvavidyalaya, Regional Research Station, Kukumseri 175 145, H.P.
Studies were carried out on distribution, architectural, morphological and biochemical variations
in 9 populations of Hipophae rhamnoides and 1 population of H. salaicifolia, growing in 4 valleys of
Lahaul sub-division of district Lahaul-spiti, a drytemperate region of Himachal Pradesh. The region is
characterized by extreme climatic conditions (minimum temperature, as low as –200C in winter), low
rainfall (100-700 mm yr-1), heavy snowfall (200-400 cm yr-1), high rates of soil erosion and land slides
and sparse vegetation.
H. rhamnoides is the most dominant and widely distributed (2500-3200 m asl) species of
seabuckthorn, which grows on sandy river sides and slopes of sun facing southern, western and eastern
aspects in Lahaul, Trees of H. salicifolia grows only in two sites at Tinu (3100 m asl) and Kardang (3150
m asl). Plant height varied from 101 cm to 271 cm in H. rhamnoides and in general decreased with an
increase in altitude. Trees of H. rhamnoides were 4-7 m in height. Diameter at base, varied from 2.6 to6.9
cm in H. rhamnoides which were significantly (P<0,05) lesser than 7.1 cm in H. rhamnoides. Number of
stems per plant, varied from 2.4 to 3.1 in H. rhamnoides, whereas it was only 1.9 stems in H. salicifolia.
Canopy spread was quite low in H. rhamnoides, varying from 39-114 cm, which was significantly lesser
(P<0,05) than 162 cm in H. salificolia.
Leaf size, in general, decreased along with an increase in altitude. Leaf length varied from 4.3 to
7.9 cm and width from 0.41 cm to 0.82 cm, whereas these values were 6.4 cm and 0.76 cm respectively in
H. salicifolia. Leaves of H. salicifolia had clear mid rib and willow like appearance. Number of thorns per
10 cm of 2 year old branch varied from 2.3 thorns to 4.2 thorn in H. rhamnoides and there was no definite
pattern along with a change in altitude or habitat. However, trees of H. salicifolia were quite mild thorny
(1.3 thorns).
Fruits in H. rhamnoides were small to medium and weight of 100 fruits varied from 11.6 at
Jhalma (2900m asl) to a maximum of 19.5 g at Darcha (3200 m asl), showing in general an increase with
altitude. Fruits of populations growing on river sides were bigger in size than populations of slope habitat.
Fruits are comparatively much smaller than the Russians improved forms (40-90 g/100 fruits). Fruits of
H. salicifolia were quite large (30.5 g). Length of fruit stalk varied from 1.4 to 3.3 mm in H. rhamnoides
and f2.4 mm in H. salicifolia. Colour of fruit was red to reddish orange or yellowish orange in H.
rhamnoides and yellow in H. salicifolia. Weight of 100 seeds varied from 0.64 g to 1.26 g in H.
rhamnoides and 1.03 g in H. salicifolia. Many seeds of H. salicifolia were with out the endosperm.
Length of seeds varied from 3.4 mm to 4.2mm in H. rhamnoides and width varied from 1.9 mm to 2.9
mm. Seeds of H. salicifolia were 4.7 mm in length and 2.8 mm in width. Shape of seeds in H. rhamnoides
was oval to ovate, elongate, round elliptical, whereas it was ovate in H. salicifolia. Seeds of H.
rhamnoides were light to dark brown in colour and dark colour in H. salicifolia
Moisture content varied from 72.9 to80.2% in the fresh fruits of H. rhamnoides and 85% in H.
salicifolia. Vitamin C content varied from 686 mg/100g at Shelling to a maximum 873 mg at Urgos
which showed no definite pattern with altitude. Values are significantly (P>0.05) lesser than that of 970
mg of H. salicifolia at Tinu. Total oil content in fresh ripe fruit of H. rhamnoides also varied from 2.9 %
to 4.6%, which was significantly (P<0.05) higher than H. salicifolia (2%). However oil content of these
forms are much lesser than the Russian varieties (5-9%). Total crude protein varied from 2.1 to 3.4% in
H. hramnoides, which were significantly (P<0.05) higher than H. salicifolia (1.2%). In the fruit of H.
rhamnoides, Zn content varied from 1.8 to 6.1 ppm; Cu, 2.6-5.2 ppm; Fe 100.6-301.8 ppm; Ca, 16953270 ppm; 750-1125 ppm; Na, 17.5-160 ppm and K, 5825-11275 ppm, In pulp, Zn varied from 8.7 to
12.5 ppm; Cu, 3.1-4.9 ppm; Fe, 427-800ppm; Ca, 2310-3325ppm; Mg 500-585 ppm; Na,55-137 ppm and
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K, 8575-10025ppm.In seed, Zn varied from 20,7 to 27.8 ppm; Cu, 4.1-8.4 ppm; Fe, 18.1-74.7 ppm;Ca,
480-1380 ppm; Mg, 1080-1725 ppm;Na, 60-133 ppm and K, 6225-9350 ppm. The values of Zn, Cu, and
Mg were higher in the seeds as compared to pulp, where as other minerals (Fe,Ca and K) were highe in
pulp, with the exception of Na, which was almost similar in both parts, The values for H. salicifolia were
in general in the range of H. rhamnoides Populations.
Crude protein (CP) content in the leaves of H. rhamnoides male plants in July month, varied
from 20.5 to 17.5%, which was however significantly (P>0.05) lesser than the H. salicifolia (21.6%). CP
values also changed in the month of September. Fat (EE) content varied from 4.8% to 3.5%in the leaves
of H. rhamnoides, whereas it was 4.6% in H. salicifolia. In general, EE content increased in the month of
September. NDF value varied from 31.6 to 27.1 % in the leaves of H. rhamnoides, whereas it was 26.2%
in the leaves of H. salicifolia. NDF value decreased considerably form July to September. Ash content
also varied from 8.1 to 5.3% in H. rhamnoides and 5.1% in H. saklicifolia. In general, the ash content
increased in September. Dynamics studied in a stand revealed that CP content in the young leaves was
considerably higher (28.4%) in the May month, declined in July (17.3%) and again in creased in
September (20.3%) There was an increment I the fat content from 2.8% in May month to 4.7% in
September. CP content in the bark was also quite high (17.4%), whereas it was lower in the branches
(13.7%). EE values were also low both in the bark and branches. The contents of minor elements
particularly of Fe were also quite high in the leaves of seabuckthorn. Total phenolics were 12.7% out of
which 92% were in the form of hydrolysable tannins. The content of hydrolysable tannins was quite high,
when compared to other locally available fodder species. Further studies are required on the effect of
high tannin content on the health of animals.
Studies were also carried out on the germination behavior of seeds of different biotypes under
laboratory condition. Under laboratory conditions (250C). seeds of most of the biotypes of seabuckthorn
started germination within 2-3 days of the experiment. After 2 weeks, germination rate varied from 93%
to 53% in the biotypes of H. rhamnoides and in general increased with altitude. Seeds of H. salicifolia
showed considerably lower rate of germination (29%) ddddddd. Total length of the seedlings varied from
6.0 to 4.3 cm.in H. rhamnoides and 3.0 cm in H. salicifolia. In most of the biotypes length of the shoots
were longer (52-62& of the total) than the roots.
Under the nursery conditions, after 2 years of growth, the three selected provenances, i.e.,
Madhgaon (2625 m asl), Urgos (3000m) and Darcha (3200m), showed increment in the height from 20.8
cm (Madhgaon, 2600 m asl) to 27.4 cm (Darcha, 3200 m) with altitude, which were significantly lesser
than H. salicifolia (Tinu, 3100 m). Thorns were quite large in number (3.1-4.5) in H. rhamnoides, as
compared to H. salicifolia (3.2) Therefore biotype from Darcha was mild thorny. Spread decreased in east
direction (9.4-6.5 cm), where as there was no pattern in south direction (9.7-9.5cm). Spread was quite
large in H. salicifolia (26.4 and 25.3 cm respectively).
It can be concluded that quite large architectural, morphological and biochemical variations exist
in seabuckthorn populations growing in Lahaul. H. rhamnoides populations are highly thorny with small
fruits with low to medium vitamin C content and oil contents. H. salicifolia is comparatively mild thorny
with large fruits very low in oil, but rich in vitamin C content. Leaves of seabuckthorn are quite rich in
crude protein and fat. However, effect of high content of tannins in the leaves of seabuckthorn needs to be
carried out on the livestock.
As the plants will bear fruits in 5th year of growth in 2003, further studies are in progress on the
selection of plus trees from the selected populations growing at Regional Research Station, Kukumseri
(Lahaul-Spiti), for the desirable characters like high yield, large fruit, mild thorny, dwarf, high content oil
and vitamin C, which will be transplanted in the field for mass propagation purpose.
As the selected forms are not as much as productive as Russian forms which have large fruit (4090) gm/100 fruits), higher yield (5-15 kg/plant) and rich oil content (5-9%) further surveys will be
required in other parts of cold deserts and dry temperate Himalayas for the selection of more desirable
forms for the afforestation programmes in the region.
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CONSERVATION AND PROPAGATION OF THREE ENDEMIC
ENDANGERED AND RARE PLANT SPECIES OF SAHARANPUR-SIWALIKS,
DOON VALLEY AND LOWER MUSSORIE FORESTS
Y.P.S. Pundir
Head, Department of Botany, D.B.S. (P.G.) Collage Dehradun, Uttaranchal
Although Western Himalayan bio-diversity is threatened, Doon Valley (one of the largest valley
in the world) and adjacent hills, famous from prehistoric days for a diversified flora, are now facing the
worst situation. In other words, due to man his activities a bio-diversity crisis has developed in the region,
with the result it has been declared ‘ecologically fragile’. In past few decades many species have become
and some of them have almost disappeared from the region.
Therefore, realizing the urgent need of time, the present work to conserve in situ and ex situ
three endemic and endangered species (Pittosporum eriocarpum, Catamixis baccharoiedes and
Eremostachys superba) of the region, not known to occur elsewhere, was taken.
Survey Work: To locate the three endemic and endangered species and also to find out their status in
their natural habitats, extensive sector wise surveys in the region were conducted at suitable intervals.
About 104 numbers of old and young plants of P. eriocarpum, 121 bushes of C. baccharoides, and 40
plants of E.superba were marked in their natural habitats. During the course of this study some new
localities which were not mentioned by earlie workers for P. eriocarpum and C. baccharoides were
reported.
Floral biology: A detailed study of floral biology, seed dispersal, germination of seeds in the field and
some interesting facts which throw some light on the disappearance of the three species are discussed.
Nurseries and plantation: In three years more than 3000 seedlings, from the available seeds, of P.
eriocarpum were raised in the nursery. 2281 seedlings of this species were planted in July-August, 1998,
1999, 2000 & 2001 at suitable sites in the forest and residential area. About 58 seedlings, on their request,
were passed to the authorities of F.R.I. and B.S.I. Dehradun and D.F.O. Siwalik Range.
About 900 seedlings of C. baccharoides were raised in the nursery and the seedlings were
planted in July-August, 1998,1999 and 2000 in Hardwar Siwaliks, Timli pass and Mohand Pass.
From a limited number of seeds, procured from different sources, a record number of seedlings
(800) of E. superba were raised in nursery in 1998 and 1999. Plantation of 625 tubers/plants of E.superba
with 41 P. eriocarpum seedlings was done in August, 2000 on more than one acre land allotted by D.F.O.
Siwalik Range with similar ecological conditions in Mohand Pass, Siwaliks, approximately 3 km from the
type locality of E. superba. In new locality (ex situ) the tubers established well and in March-April, 2001
more than 41 plants of E. superba flowered in the plantation field. About 80 tubers/ plants of E.superba
were passed to F.R.I. and B.S.I., and to important persons for plantation in their botanical gardens.

AFFORESTATION BASED ECO-CONSERVATION IN GANGOTRIGAUMUKH AREA
Harshwanti Bisht
Department of Economics, Govt. P.G. College, Uttarkashi, Uttaranchal
Gangotri is 255 km. from Rishikesh by road and Gaumukh is 18 km. from Gangotri. Gaumukh is
connected with Gangotri by a foot track. Whole of this area lies in 780 55’ to 790 10’ E. long. to 300 50’ to
370 1’ N. lat. in District Uttarkashi of Uttaranchal state. Gangotri is a small temporary township, situated
at an altitude of 3142 m. and remains open for pilgrims and tourists and local community from April to
Nov., every year, after Nov. the valley experiences extrem cold, frost and snow. Even the locals (pandas,
hotel owners, tourist guides, dhabawallas, asharamwallas and the sadhus) come down from Gangotri and
Gaumukh.
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Here pilgrimage and tourism is a seasonal activity. Pilgrimage to this area is an age old
phenomenon but tourism has been introduced in the early seventies of twentieth century. Unplanned and
haphazard development of mere thirty years has turned Gangotri into congested township and Gaumukh
into a cold desert. Unplanned building construction and drainage system, garbage heaps, deforestation and
encroachment of Govt. land has changed the scenario. Bhojpatra of Gangotri has vanished absolutely.
Bhojbasa has been devoid of Bhojpatra forests and live juniper bushes have been charred for collecting
fuel. Gangotri glacier is receding and garbage heaps have reached to Gaumukh, Tapovan and Nandanvan.
In this project 5.5 hectares of area at Bhojbasa which is 14 km from Gangotri on the way to
Gaumukh (altitude 3890m.) had been fenced with angle iron poles and barbed wire. In the month of July
pits of 15” wide and 24” deep had been dugged-out with in the distance of 4 meter on each side. These
pits had been filled with compost of bhojpatra leaves, cow dung manure and soil mixture for twenty days.
Every year planting of saplings took place in the month of August. All together 3250 saplings of
bhojpatra, bhangil (Salix babilonica), pahari pipal (Populus ciliata) and juniper had been planted so far.
Every year died out saplings had been replaced with new sapling.
Irrigation at this altitude and climate is a must. For this purose polythene tanks were construced
and weekly irrigation was performed from April to November every year. Survival rate of the saplings is
65-70 percent and average annual growth rate is approximately 6-7 cm. Slow growth is due to high
altitude and cold climate. Nursery of these saplings is located at Chirbasa at an altitude of 3606 meters.
Follow-up actions
1. After care of the afforestation is must.
2. Alternative fuel and energy sources has to be explored in this area.
3. People’s participation has to be increased in the development process.
4. Co-ordination among different govt. departments is most essential.
5. Plant nursery of indigenous flora has to be established at Chirbasa.
6. Garbage collection and disposal system has to be evolved. Installation of gabage bins should be done
on priority bases.
7. Eco awareness compaigns have to be organised and good N.G.O’s should be encouraged for doing
the work.
8. Use of ponies and horses should be stopped or otherwise stall feeding shoud be made madatory.

SOIL AND WATER CONSERVATION INTEGRATING THE RURAL WOMEN
DEVELOPMENT IN MOTNA VILLAGE AT TEHRI GARHWAL DISTRICT,
UTTARANCHAL
R.K. Uniyal
Secretary, Society for the Hills Reconstruction & Youth activities, Ist Floor, Windlass Shopping Complex,
11-A, Rajpur Road, Dehradun, Uttaranchal
1.

2.

3.

4.

In the villages of Garhwal hills the major problem faced by the farmers is soil erosion due to rain or
natural streams. In several areas, it has been found that the soil of the land in villages , cut out due to
the rain which needs permanent protection to save the soil, we have made this proposal to stop the
soil erosion of the land in Motna Village.
We have also taken few more activities relating to the employment of the local women by making
various items from the Rambans, so that they can utilise the major use of the RAMBANS. We
helped them by giving proper training for making this final item at their village level.
We had also adopted this village for plantation in the vacant space in the village area so that we can
prevent the soil erosion also. We had developed a full fledged nursery where we have planted
several types of sapling of various trees and variety of seeds for the proper distribution of the same
in Motna and nearby villages.
We have taken help from the Mangal Dal, Group of women of the Motna village and planted several
saplings in the barren land of the village with the permission of the Gram Pradhan of the area.
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5.

During this complete period we found that the people, basically the women of the villages are more
eager to learn the method of making rope from the Rambans. They have also made several other
decorative items from the extract of Rambans.
6. It is advisable to the all villagers to take this project as their employment so that they can earn some
money for their basic needs at village level.
7. Every village should have their own Nursery so that they can plant the saplings of the various types
of trees in the barren portion of their village land to stop or to prevent the soil Erosion.
At last, we have found that by taking this project in hand atleast we have given proper training to
the women of the Motna village to generate some money by extracting the Rambans as it is available in
bulk at this area.
People of the Village also come to know how they can stop the soil erosion of their land by
planting maximum number of trees in the sloppy area of the village.

ECO-BIOLOGY AND REGENERATION POTENTIAL OF WOODY
PERENNIALS OF RIVERLINE VEGETATION FROM DEOPRAYAG TO
RISHIKESH
Arvand Kumar
Reader & Head, Department of Botany
Dr ShyamaPrasad Mukherjee Govt. Degree Collage, Phaphamau, Allahabad, U.P.
Germplasm survey of the study area revealed the presence of Aegle marmelos, Albizia procera,
acacia catechu, adina cardifolia, Albizia julibrissin, Alstonia scholaris, Bauhinia purpuria, Bauhinia
racemosa, Bombax ceiba, Bridelia retusa, Cassia fistula,Celtis australis, Cordia wallichii, Cordia vestita,
Casearia tomentosa Carearia elliptica,Dalbergiasissoo,Diospyros montana, Drypetes roxburghii
Emblica officinalis,Erythrinaglabresces, Ehretia leaevis, ficus bengalensis, Ficus glomenata, Ficus
roxburghii, Ficus religiosa, Ficus racemosa, Gmelina arborea, Grewia oppositifolia Holarrhena
antidysenterica, Holoptelea integrifolia, Ladgerstroemia parviflora, Melia azadirachta, Mitragyna
parviflora, Myrsine semiserrata, Moringa oleoifera, Mallotus philipinensis,Miliusa velutina, Melia
azadirachta, Naringi ceremulata, Ougeinia ougeinensis, Pinus roxburghii, shorea robusta, Spondias
pinnata, syzygium cumini Sapium insigne,Schleichera oleosa, terminalia alata Terminalia belerica, toon
ciliata, trema politoria and Xylosma longifolium while the shrubs species growing therein were Adjatpda
vasoca, Aerva sanguinolenta, Bambusa nutans, Boehmeria platyphylla, callicarpa macrophylla,
Calotropis procera, carissa opaca, celebrookia oppositifolia, Citrus medica, Desmodium conicinnum,
Desmodium latifolium, Euphorbia royleana, Helicteres isora, Hypericum oblongifolium, Indigofera
pulchella, Jasminum arborescens, Lantana camara, Leea aspera, Lepidogathis incurva, Malvesrtrum
coromandelianum, Mimosa himalayana, Murraya koengii, Perilepta auriculata, Plumbago zeylanica,
Pteracanthus angustifrons, Pupalia lappacea, Rhus parviflora ricinus communis, Rumex hastatus, Sida
acuta, Solanum erianthum, solanum incanum, Solanum pseudo-copsicum, Woodfordia fruticosa, Xerophis
spinosa, Zizyphus oxyphylla and Zizyphus xylopyra on which phytosociological and phenological
experiments were carried out while experiments pertaining to architectural modelling were achieved only
on tree species of the area. Ecological analyses included the recording of frequency, density and
abundance of each species followed by the computation of A/F ratio, Total Basal Cover (TBC),
Importance Value Index (IVI) and similarity and diversity indices of the species growing at each study
centers. Likewise, qualitative and quantitative details of flowering, fruiting and seed development,
sexuality of individual flowers/plants/species growing in the community along with leaf longevity, leaf
growth rate and length of growing periods were worked out. Data accumulated are under analysis for
preparation of final report. During seed germination studies, the seeds of Acacia catechu, Adina
cardifolia, Bauhinia racemosa, Cassia fistula, Dalbergia sissoo, Holoptelea integrifolia, Lagestromia
parviflra and Shorea robusta were utilised. the seedlings thus produced were utilized during the eco-
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development/plantation demonstration camps organized time to time in the adjacent villages of the project
area.

COLLECTION AND EVALUATION OF NON-CONVENTIONAL FOOD
PLANTS OF ASSAM AND NAGALAND
A.K. Handique
Department of Biotechnology, Gauhati University, Guwahati, Assam
1.

2.

3.
4.

5.

6.

7.

One important finding of the project is that many non-conventional leafy vegetables are either at par
or even superior to many conventional and cultivated leafy vegetables so far as protein content is
concerned. Species like Diplazium (Fern), wild Amaranths like A. viridis etc. that occure as garden
weed., Momordica, Moringa spp etc. which are of limited occurrence as backyard crop have protein
content in the range of 12-27% as against about 23% protein in case of well known cultivated and
conventional leafy vegetables like Spinach etc.
Overall, the non-conventional leafy vegetables have been found to be excellent source of protein,
crude fibre and minerals in the form of ash. However, lipid content, total soluble sugar and
carbohydate contents have been found to be low.
Some non-conventional food plants like the tender shoot of Banana (Musa bulbisiana), Paederia
foetida etc. have been found to be remarkably high in ash content in the range of 18.3-20.4%.
In many interior hilly areas of Nagaland people use the seeds of jobs tear (Coix lacryma-jobi var. Ma
Yuen) as staple food and popularly believe it tobe a substitute of paddy. The present investigation
revealed that the seeds of Coix lacryma-jobi contain protein in the range of 13-17% as against 6-11%
in different cultivars of paddy indicating that it is superior to paddy in this respect. Several cultivars
based mainly on seed morphology has been collected and analysed and it is likely that further search
may reveal many more promising cultivars of Jobs tear.
The present investigation substantiate the age old belief that Jobs tears are not only substitute of
paddy but even superior to paddy. Therefore Coix lacryma-jobi has tremendous potentialities as a
promising cereal of future.
A number of little known but promising leguminous plants are used traditionally by people of Assam,
Nagaland as well other states of North East India. Unlike most leafy vegetables they are not wild but
most of them are grown as backyard crop and few are grown on limited scale as substitute for
conventional pulses. Most important of this group of non-conventional food plants is Vigna
umbellata (Rice bean). This crop is grown by various tribal groups of Nagaland as a main source of
vegetable protein as conventional pulses like lentil, black gram, pigeon pea etc. are alien to most of
them. Over 40 cultivars have been collected during the course of the present study. Cultivars are
primarily demarcated based on seed and pod morphology. Remarkable variability was noticed for
nutritive values as protein content varied from 15-27%. Hence, some cultivars are inferior but most
are at par while some are superior to conventional pulses so far as protein content is concerned.
Study was made for miscellaneous category of food plants, viz. flowers of Pumpkin, Night jasmine
etc. seeds of Jackfruit etc. This category of food plants are also found to be promising. Seeds of ripe
Jackfruit which is otherwise a by-product after consumption of the ripe fruit, is popular among
people of plain areas of Assam and other North Eastern States as a substitute of Potato. The study
revealed that Jackfruit seeds with 79.2% carbohydrate is comparable to potato.

As a whole, many non-conventional food plants are at par with most conventional food plants
and some are even superior to them. Since the present study is comprehensive and not exhaustive, it is
quite obvious that further search and analysis will bring to light many more promising non-conventional
food plants.
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Xk<+oky {ks= ds LFkkbZ fodkl gsrq udnh Qlyksa ,oa pkjs dk mRiknu
misUnz lrh
egklfpo] Jh cnzh&dsnkj lt`ukRed lfefr] ukxukFk iks[kjh] peksyh x<+oky] mŸkjkapy
igkM+ksa ij gq, vfu;af=r fodkl dk;ksZa ls ,d vksj tgWak cWkt rqY; taxyksa dk rsth ls fouk’k gqvk
gSA ogha nwljh vksj ijEijkxr d`f"k dk Lo:Ik Hkh cqjh rjg pjejk x;k gSA bu folaxfr;ksa ds ifj.kke Lo:Ik
xaHkhj Ik;kZoj.kh; ,oa vkfFkZd leL;k;sa mRIkUu gks x;h gSAa tSls pkjs dh deh ds dkj.k nqX/k mRiknu esa deh]
csjkstxkjh c<+uk] ;qokvksa dk eSnkuksa dh vksj Ikyk;u] cWakt ds taxyksa dh deh ls ty lzksrksa dk lw[kuk vkSj
tSo fofo/krkvksa dk gzkl gksuk tSlh Ik;kZoj.kh; leL;k;sAa
;g ns[kk x;k gS fd dqN pkjksa dh izfs {kr iztkfr;ksa ¼’kgrwr] Dohfj;ky] Hkhey] Nwka Njh] xwyj vkfn½
dks ;fn bl {ks= esa leqfpr izkRs lkgu] ,oa laj{k.k fn;k tk;s rks mijksDr leL;kvksa dk dkQh gn rd funku
fd;k tk ldrk gSA blh ds rgr ifj;kstuk esa ,d izk:Ik ulZjh rS;kj dj {ks=h; turk esa tkx`fr ykuk
mn~n’s ; j[kk x;kA mDr ulZjh esa fofHkUu pkjk iztkfr ds ikS/kksa dks mxk;k x;k gSA {ks=h; turk dks fu%’kqYd
vFkok ou foHkkx }kjk izk;ksftr djok dj ikS/k miyC/k djokbZ tk;sx
a hA Hkfo"; esa ou&foHkkx }kjk jksis tkus
okyh phM+ ij blds ek/;e ls izHkkoh jksd Hkh yxkbZ Tkk;sxhA ,slk ifj;kstuk ds vUrxZr rS;kj dh xbZ ulZjh
ds izlkj ds ckn gh laHko gks ldsxk ftlds fy, laLFkk iz;kljr gSA
LFkkuh; turk dks izn’kZu ds ek/;e ls mDr lEiw.kZ tkudkjh nsus ds mn~n’s ; ls laLFkk dh Hkwfe ij
d`f"k okfudh ekMy Hkh rS;kj djus dh laLFkk ea’kk j[krh gS tks fd vHkh Hkfo"; ds xHkZ esa gSA orZeku le; esa
ulZjh esa yxHkx rhl gtkj ikS/k mxh gqbZ gSA ftuesa ls 'kgrwr tks fd dye }kjk rS;kj gSA jksi.k ds fy,
rS;kkj gSA cjlkr esa bldk jksi.k izkjEHk dj fn;k tk;sxkA

EMCB-ENVIS Activities
The Ministry of Environment and Forests, Government of India has set up an EMCB Node on
Himalayan Ecology at ENVIS Centre, GBPIHED, Almora under Environmental Management
Capacity Building Technical Assistance Project (EMCBTAP), a programme of the World Bank.
The Node is responsible for collection, collation, storage, development, retrieval and dissemination
of relevant information related to Himalayan Ecology through web-enabled mechanisms with the
local language interface.
A new EMCB-ENVIS Centre on ‘Environment Biotechnology’ at Department of Environmental
Science, Kalyani University. The contact address of the same is:
Prof. S.C. Santra, In-Charge
ENCB-ENVIS Centre on Environmental Biotechnology
Department of Environmental Science,
University of Kalyani, Nadia 741235, West Bengal
E-mail: envbiotech@vsnl.net
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Selected Abstracts
Compiled by D.S. Negi
G.B. Pant Institute of Himalayan Environment and Development, Kosi-Katarmal, Almora 263643, India
Agrawal, Arun 2001. The regulatory community: Decentralization and the Environment in the Van
Panchayats (Forest Councils) of Kumaon, India. Mountain Ressearch and Development, 21(3): 208-211.
Department of Political Science, Yale University, New Haven, CT 06520. [KUMAON HIMALAYA;
MANAGEMENT;VAN PANCHAYATS; WATERSHED]
As a new strategy to conserve resources, decentralization of political authority has displaced earlier
coercive conservation policies in many countries. More than 60 countries claim to have decentralized forest
control. In these countries, communities ares supposed to be involved in joint strategies to conserve forests.
The story is similar for other resources such as wildlife, water and watersheds. Decentralization is becoming
ubiquitous even for provision of services, development programs, health and education. This is not
surprising. Decentralization aims to achieve one of the central aspirations of equitable political governance:
humans should have a say in their own affairs. Given the ubiquity of decentralization initiatives, 2 questions
require critical attention: (1) What accounts for decentralization of political authority toward local decision
makers? Voluntary relinquishing of power seems to fly in the face of expected state behavior. (2) Do the
actual effects of decentralization policies match claims that decentralization is better on grounds of
efficiency, equity, or political empowerment?
Baduni, N.P. and Sharma, C.M. 2001. Population structure and community analysis on different
aspects of Sal Savanna forest type in outer Garhwal Himalaya. The Indian Forester, 127(9): 1001-1011.
Department of Forestry, H.N.B. Garhwal University, Srinagar, Uttaranchal, India. [BIOTIC PRESSURE;
CLIMATIC CONDITIONS; DIAMETER; DIVERSITY; GARHWAL HIMALAYA]
The population structure and community analysis of the Sal-Savanna forest of the Kalagarh Forest
Division in the outer Himalaya were studied on four different aspect viz., North-East, North-West, SouthEast and South-West. The maximum density (500 trees/ha) and maximum total basal cover (32.98 m2/ha)
were observed on the SW and NE aspects respectively. The tree diversity range in these forests varied from
0.5029 (on NE aspect) to 1.366 (on SE aspect). The maximum dispersion of tree individuals were seen on
SE aspect which has indicated a more stable community comparatively. Due to more biotic and abiotic
interference's, the population structure on other aspects has shown a degrading sustainability. The
occurrence of grasses growth with Sal under these disturbed climatic condition and heavy biotic interference
have represented this stage of retrogression in otherwise climax Sal type and are responsible for the
formation of Sal-Savanna forest type.
Banerjee, Sujoy and Sharma, S.K. 2001. Timber distribution scheme (TDS) in Himachal Pradesh Issue and perspectives. The Indian Forester, 127(11): 1223-1228. 5/963, Viraam Khand-5, Gomti Nagar,
Lucknow, U.P.; Divisional Forest Officer, Solan, H.P., India. [BIOTIC PRESSURE; MANAGEMENT;
TIMBER DISTRIBUTION SCHEME]
Since the time the forests of Himachal Pradesh have been taken up for management by the
erstwhile British Government in the pre-independence period, the local people have been granted some
rights out of the forests of the nearby areas to meet their genuine requirements. As per the settlement of
Anderson in 1915 these rights under the Timber Distribution Scheme (TDS) included the provision of
timber trees for over a fixed period of time for the repair and construction of houses, fuelwood during
celebrations and festivals, repair of temples (Devtaa rights), timber for the repair of bridges, etc., subject to
the payment of a token amount in certain cases as may be applicable. However, over the past few years, the
population has increased greatly while at the same time, the TDS policies have not been revised. As a result,
this has created tremendous pressure on the meagre forest resources that are existing at present. This paper
attemps to highlight certain important issues related to TDS in Himachal Pradesh.
Bhardwaj, S.D.; Panwar, Pankaj and Gautam, Sachil 2001. Biomass production potential and
nutrient dynamics of Populus deltoides under high density plantations. The Indian Forester, 127(2):
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144-153. Dr. Y.S. Parmar University of Horticulture and Forestry, Nauni, Solan, H.P., India. [BIOMASS;
LITTERFALL; NUTRIENT DYNAMICS; POPULUS DELTOIDES]
The experiment on Populus deltoides was laid out in randomised block design with three densities
viz 60 cm x 60 cm (27,777 plants/ha), 90 cm x 90 cm (12,345 plants/ha) and 120 cm x 120 cm (6,944
plants/ha) under rainfed conditions in mid hill zone of Himachal Pradesh. The plantation harvested after 13
years, produced maximum biomass (218.08t/ha) in the closest spacing of 60 cm x 60 cm for which the bole
contributed 90.71 per cent of the total above ground biomass accumulation. The nutrient accumulation in the
biomass also differed with the density. The maximum nutrients were present in the closest spacing. It was
further observed that organic carbon content in the soil decreases with the decrease in density. Conversely,
an increase was observed in nitrogen, phosphorous and potassium content of soil with the increase in
spacing. Study reveals that accumulation of nutrients in the biomass is higher in 60 cm x 60 cm spacing
whereas, the nutrient return throgh litterfall was less as compared to the total uptake which created nutrient
deficit in the soil.
Bhardwaj, S.D.; Yadav, Vasu and Panwar, Pankaj 2001. Planting stock influence on the performance
of Bauhinia variegata Linn. under degraded hill lands. Indian Journal of Forestry, 24(2): 143-145.
Department of Silviculture and Agroforestry, Dr. Y.S. Parmar University of Horticulture and Forestry,
Nauni, Solan 173230,H.P. [BIOMASS; COLLAR DIAMETER; SEEDLING; SHOOT RATIO]
Investigation of the planting stock influence on performance of Bauhinia veriegata seedlings in
degraded hill lands reveals that planting stock below 0.5 cm in collar diameter should not be selected for out
planting. Best results are obtained with large sized (1.00-1.50 cm collar diameter) seedlings. Longer shoot (6
cm and above the collar) and unpruned root portion should be retained to afforest the degraded hill lands.
Bhrot, N.P. and Khurana, D.K. 2001. Variability studies for some root characters in different clones
of poplar. Indian Journal of Forestry, 24(2): 150-152. Dr. Y.S. Parmar University of Horticulture and
Forestry, Nauni, Solan 173230, H.P., India. [CLIMATIC CONDITIONS; CLONES; POPULUS
DELTOIDES]
The study was undertaken to estimate the amount of genetic variability present in different root
characters of selected clones of Poplar. Significant value of Mean Sum of Squares for different root
characters depict good scope for their improvement. All the root characters exhibited higher values for
phenotypic co-efficient of variation (PCV) over the GCV, indicating environmental effect on these
characters.
Chand, Krishan and Mishra, V.K. 2001. Effect of cutting height on growth, development and biomass
productivity in four multipurpose tree species of N-W Himalaya. Indian Journal of Forestry, 24(2): 214219. Department of Silviculture and Agroforestry, Dr. Y.S. Parmar University of Horticulture and Forestry,
P.O. Nauni, Solan 173230, H.P. [BIOMASS PRODUCTIVITY; COLLAR DIAMETER; LEAF AREA;
MULTIPURPOSE TREE]
Response of cutting height, viz., 0.5, 1.0, 1.5 and 2.0 m was examined on growth, development and
biomass productivity of four multipurpose tree species of NW Himalaya. All the growth and development
characters evinced significant influence due to species, cutting height and their interaction effects. Morus
alba accumulated maximum leaf+branch biomass followed by Grewia optiva, Celtis australis and Bauhinia
variegata, respectively. The productivity of leaf, branch and their total improved with increase cutting height
up to 2.0 m under all species.
Chauhan, Sanjeev K. and Sehgal, R.N. 2001. Genetic divergence among progenies of Himalayan long
leaf pine. Indian Journal of Forestry, 24(1): 65-71. University of Horticulture and Forestry, Solan 173230,
H.P. [CLUSTER DISTANCE; COLLAR DIAMETER; LEAF PINE; VARIATION]
Studies were undertaken to assess the magnitude of genetic divergence among the progenies of 58
plus trees from the whole distributional range of Pinus roxburghii in Himachal Pradesh (India) at the age of
5 years to identify the promising selections to be used in future improvement programme. Five growth
characters, viz., plant height, collar diameter, current year growth, internodal length and spur dry weight
were used to identify the cluster pattern on the basis of Mahalanobis D2 statistics. Based on D2 values, 58
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sources were grouped into 11 clusters. The study also revealed that genetic divergence has little relation to
eco-geographical distribution of the plus trees. The superiority of cluster XI enables us to use Charet Mansu
P4 for general plantation purpose.
Chettri, N.; Sharma, E. and Deb, D.C. 2001. Bird community structure along a trekking corridor of
Sikkim Himalaya: a conservation perspective. Biological Conservation, 102(1): 1-16. G.B. Pant Institute
of Himalayan Environment and Development,Sikkim Unit, P.O. Tadong, Sikkim, 737102; Department of
Zoology, North Bengal University, Raja Rammohanpur, Darjeeling, India. [FOREST TYPE; HABITAT
CONDITIONS; SEASONALITY INDEX; SPECIES RICHNESS AND DIVERSITY]
Bird community Structure was studied in the Yuksam Dzongri trekking corridor of the Sikkim
Himalaya, India. Nineteen transects with a total of 266 samplings were made in the forests along the corridor
during June 1997 to June 1999. Human utilised forest (open canopy forest) and relatively unutilised forest
(closed canopy forest) were designated for the study at two ecological zones, i.e. lower forest (1780-2350 m
a.s.l.) and upper forest (2350-3600 m) depending on the natural resources utilisation pattern by local
community living in the area and for tourism purposes. There were visible changes in the open and closed
canopy forests in diameters at breast height class distribution of trees leading to distinct variation in the
habitat types. Among the 143 species of birds observed during the study, a handful of species were found as
habitat specific and about 40% were common to all the four habitat types. Both bird species richness and
diversity were higher at the open canopy conditions compared with closed canopy, but the differences were
not statistically significant. On the other hand, both the indices showed strong and significant negative
relationship with the elevation. These diversity indices were also significantly higher during the summer
compared with the winter season. The open canopy conditions exhibited comparatively more species of
birds that were perturbated by human settlements than those species found at the closed canopy (mostly
forest interior) and vice versa. Though the study could not trace out the effect of patch size brought about by
human caused disturbances, the Yuksam Dzongri trekking corridor possesses diverse habitat types as well as
bird species resulted from heterogeneous habitat conditions. It is therefore important to emphasise
disturbance study for threshold level assessment so that generalists as well as forest interior species could be
managed through conservation efforts.
Chowdhury, H.; Singh, R.D.; Kumar, P. and Lakshmi, N.Jyoti 2001. Allelopathic effects of aqueous
leaf leachates of pine (Pinus roxburghii), oak (Quercus leucotrichophora) and maize (Zea mays) on
germination and seedling growth of some major hill crops. Indian Journal of Forestry, 24(1): 53-57.
Vivekananda Parvatiya Krishi Anusandhan Sansthan (ICAR), Almora 263601, Uttaranchal, India.
[GERMINATION; PINUS ROXBURGHII; SEEDLING]
Aqueous leaf leachates of pine (Pinus roxburghii) and oak (Quercus leucotrichophora) along with
maize (Zea mays) straw extracts were tested for allelopathic effects on germination and seedling growth of
various cultivated crops, viz., rice (Oryza sativa), pea (Pisum sativum) and capsicum (Capsicum annum).
Allelopathic effects of maize straw extracts were more pronounced as compared to pine needle extracts
while oak leaf extracts promoted growth of rice and pea seedlings. Extracts collected after longer duration of
immersion exhibited more inhibitory effects. In general, germination suppression of test crops ranging 5-78
per cent was recorded by various leachates. Inhibition on root extension was more than inhibition on shoot
length elongation. Sixty per cent and above root length reduction in rice seedlings were observed when
treated with pine needle and maize straw extracts collected after 72 hrs of immersion.
Dhiman, R.C. 2001. Traditional initiatives in participatory forest management: Dodra-Kwar (Shimal
- H.P.) experience. The Indian Forester, 127(8): 929-935. Forest Training School, Chail, Solan, Himachal
Pradesh. [JOINT FOREST MANAGEMENT; MEDICINAL HERB; TREE LOPPING; VAN
PANCHAYATS]
Paper presents a case of villager's traditional initiatives in the management and regulated use of
Non-Timber Forest Products (NTFPs). The system has roots in `Deota' (Village God) system being practiced
in the remote villages of Himachal Pradesh in which collection, distribution and even enrichment of the
forest products is governed by the practice established long back when the present day form of Joint Forest
Management was not initiated. Collection of products from the government forests is permanently
G.B. Pant Institute of Himalayan Environment and D evelopment
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distributed by trees/area whereas for some others annual distribution is made among the families and there
are least conflicts in their regulated use.
Gahalaut, V.K. and Kalpna 2001. Himalayan mid-crustal ramp. Current Science, 81(12): 1641-1646.
National Geophysical Research Institute, Uppal Road, Hyderabad 500007, India. [EARTHQUAKE;
SEISMICITY; SPATIAL DISTRIBUTION]
The presence of the Himalayan mid-crustal ramp under the southern Higher Himalaya has been
proposed by several investigators, on the basis of analyses of microseismicity1-3, seismic reflection4, gravity
anomaly5, uplift rate6,7 and inferred subsurface geological data 8-12. We analyse focal depths and fault plane
solutions of the moderate thrust earthquakes of the Himalayan seismic belt derived from body wave
inversion, along with the hypocentral parameters of reliably located earthquakes whose focal depths have
been estimated on the basis of ISC-reported surface reflected phases. These earthquakes occurred in a
narrow belt of about 25 km width along the northern Lesser and southern Higher Himalaya. A more or less
systematic increase in the focal depths and dips of the inferred fault planes in north-northeast direction along
the four cross-sections across the Himalaya along with the available evidences, supports the presence of this
ramp under the southern Higher Himalaya. These earthquakes occur on and above the mid-crustal ramp that
lies in the transition zone between the seismically active detachment under the Outer and Lesser Himalaya
and the aseismically slipping detachment under the Higher and Tethys Himalaya.
Garbyal, S.S. 2001. Occurrence of Cordyceps sinensis in upper Himalaya, Dharchula sub-division,
Pithoragarh district, Uttaranchal, India. The Indian Forester, 127(11): 1229-1231. Conservator of
Forests and Chief Wildlife Warden, Delhi. [CORDYCEPS SINENSIS; ECONOMIC VALUE; TIBETAN
MEDICINE]
Cordyceps sinensis a insect pathogen has now been reported for the first time from Uttaranchal
Himalaya, India.It has very high medicinal properties. Therefore during the year 2001 it was sold at the rate
of Rs. 80,000 per kilogram.
Graner, Elvira 2001. Lobor Markets and Migration in Nepal- The case of workers in Kathmandu
Valley carpet manufactories. Mountain Ressearch and Development, 21(3): 253-259. South Asia Institute,
Heidelberg University, INF 330, 69120 Heidelberg, Germany. [CARPET PRODUCTION; LIVELIHOOD
STRATEGIES; LOBOR MARKETS; MIGRATION; NEPAL; REMITTANCE ECONOMY]
Nepal is witnessing a transition from a predominantly agrarian economy to one where
nonagricultural income opportunities are increasingly important. The significance of wage labor in
(semi)industrial production and in the service sector is growing rapidly. Along with these changes, there is
increasing labor migration as part of the population seeks work in labour markets in urban areas, both in
Nepal and India of further abroad. Within the Nepalese urban labor market, carpet production evolved as
one of the most prominent industries during the early 1990s, experiencing high annual growth rates. Yet this
"gold rush" was followed by a dramatic decline in the mid and late 1990s that severely affectedthe industry
and its workers. In order to analyze these processes, the author conducted an empirical study from 1996
through 1999 consisting of interviews with business people, workers, and officials from governmental and
nongovernmental organizations. The study showed that declining income opportunities have drastically
affected savings and remittances. As a consequence, those (male) workers with access to more attractive
labor markets sought new destinations, particularly in the Gulf states, whereas women workers have been
left behind.
Jain, R.K. 2001. Pollen morphological studies in some members of Acanthaceae of Doon Valley. Indian
Journal of Forestry, 24(2): 177-184. Department of Botany, D.A.V. (P.G.) College, Dehradun 248001,
Uttaranchal. [DOON VALLEY; MORPHOLOGY; RETICULATE PATTERN]
Pollen morphological studies of certain Acanthaceous plants belonging to 18 species of 15 genera
have been carried out. An array of pollen types are observed, they include 2-8 Zonicolporate types showing
different ornamentation pattern, number of colpi and nature of mesocolpium. The pollen types are
categorised to `NPC' system of classification. Specific pollen keys are drawn in certain genera under the
investigation.
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Jha, M.N.; Gupta, M.K.; Dimri, B.M. and Bedwal, H.S. 2001. Moisture distribution pattern in the soil
under different tree plantations. The Indian Forester, 127(4): 443-449. Forest Soil & Land Reclamation
Division, Forest Research Institute, Dehradun, Uttaranchal, India. [BARREN LANDS; EUCALYPTUS;
SOIL MOISTURE; WATER MANAGEMENT]
Soil moisture distribution pattern in the soil profiles under Chir, Teak, Shisham, Eucalyptus, Khair,
plantations, natural Sal and barren land was studied. It is observed that maximum moisture was retained by
the soil under Shisham followed by natural Sal, Khair, Chir, Eucalyptus, Teak and the least was under barren
land. As far as months are concerned maximum moisture was observed in August followed by September,
July, October, November, January, March, February, December, April, June and the least moisture was in
May. It has been found that during January, February, July and August moisture content decreased with
increasing soil depth while in remaining months moisture content increase with increasing soil depth.
Jha, Sanjeeva Kumar 2001. On upper Bias in `Forest Cover' data of hilly terrain obtained through
satellite imagery with special reference to Mizoram. The Indian Forester, 127(8): 871-878. Deapartment
of Statistics, Pachhunga University College, North-Eastern Hill University, Aizawl, Mizoram, India.
[CANOPY; FOREST COVER; REMOTE SENSING; SATELLITE DATA]
The high intensity of slope of hills in Mizoram causes a significant degradation in the ground
resolution of the sensor of a satellite. Consequently, the intensity of the corresponding picture element gets
increased in favour of higher canopy density class owing to the adequacy in the natural vegetational growth
in the State. Hence, during cover classification stage, an upper bias is introduced. The present paper tries to
investigate and measure the bias.
Joshi, Beena; Singh, S.P.; Rawat, Y.S. and Goel, Deepti 2001. Facilitative effect of Coriaria nepalensis
on species diversity and growth of herbs on severely eroded hill slopes. Current Science, 80(5): 678-682.
Department of Botany, D.S.B. Campus, Kumaun University, Nainital 263002, India. [BIOMASS; ERODED
HILL SLOPES; NITROGEN FIXING; SOIL MOISTURE]
In this study we examine the facilitative effect of Coriaria nepalensis Wall. verns. at two
contrasting sites, a severely eroded hill slope consisting of loose material and a stable hill with normal soil
cover (forest). The facilitative effect was measured in terms of species richness and growth of herbs
associated with the nurse species. The beta-diversity was more at the open microsite than below-canopy
microsite. At the eroded site, the herb density was greater in the open than below the Coriaria canopy. The
ameliorative effect of Coriaria bush at the eroded site was dramatic in terms of herb biomass. Our study
shows a strong facilitative effect of Coriaria in the harsh environment of the hill slope with severely eroded
surface. The facilitative effect is reflected in terms of significantly higher alpha-diversity and biomass of
herbs growing below Coriaria than those growing in the open. The facilitative effect of Coriaria, however, is
not manifested at the favourable forest site. The bush showed several ameliorative effects on the eroded site,
including higher rate of soil build-up and accumulation of nutrients and organic matter leading to an increase
in soil water potential. The ability of Coriaria plants of nurse herbs can be used to stabilize hill slopes, to
regenerate them and to promote species diversity.
Joshi, P.K.; Singh, Sarnam; Agarwal, Shefali and Roy, P.S. 2001. Land cover assessment in Jammu &
Kashmir using phenology as discriminant-An approach of wide swath satellite (IRS-WiFS). Current
Science, 81(4): 392-399. Indian Institute of Remote Sensing, 4, Kalidas Road,Dehradun 248 001,India.
[FOREST TYPE; LAND-COVER; LAND-USE; REMOTE SENSING; VEGETATION INDEX]
Climatic and seasonal variations guide the change in the internal features of vegetation and thus the
vegetation mapping. A correlation between the vegetation units and the normalized difference vegetation
index (NDVI), is established and the spatial distribution of phenology and seasonal distribution is deduced
for mapping. High amount of spectral variability contributed by phenological phases made us generate a
large number of clusters to distinguish features. The study has significance in the light of national
development needs vis-a-vis advancement expected in the future indigenous and international remote
sensing missions. The study suggests that multi-date data consider the variability and enables us to delineate
the land use and land cover pattern of Jammu& Kashmir. The regional phyto-phenological classified man
provides details on vegetation stratum. They can be an excellent source of data for understanding the land
G.B. Pant Institute of Himalayan Environment and D evelopment
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dynamic processes and human interventions in the region.The map derived can delineate finer, the
biogeographical zones.
Kar, Ratan; Ranhotra, P.S.; Bhattacharyya, A. and Sekar, B. 2002. Vegetation vis-a-vis climate and
glacial fluctuations of the Gangotri Glacier since the last 2000 years. Current Science, 82(3): 347-351.
Birbal Sahni Institute of Palaeobotany, 53 University Road, Lucknow 226007, India. [GANGOTRI
GLACIER; POLLEN DIAGRAM; VEGETATIONAL CHANGE]
Pollen analysis of a 1.25 m sediment profile from an outwash plain at Bhujbas (3800 m asl) near
Gangotri Glacier has revealed the vegetational changes in relation to climatic and glacial fluctuations in the
area during the past 2000 years. Around 2000 years BP, open Juniperus-Betula forest occupied the area
vacated by the the glacier, revealing comparatively cooler and moist climate than the one prevailing at
present. Sub-sequent increase of local arboreal taxa Juniperus, Betula, Salix and extra local elements
(mainly Pinus) around 1700 years BP, indicates further amelioration of climate, i.e. increase of both
precipitation and temperature in this region. Around 850 years BP there is s shift in the vegetational pattern,
with sharp increase in Ephedra and other steppe elements notably Artemisia and Asteraceae. This reflects a
trend towards drier climatic conditions, which is also evidenced by a decrease in Ferns and Potamogeton. At
the upper part of the diagram, i.e. during recent times, climate again reverted to warm and moist, and due to
increase in temperature, resulting in the retreat of snout to higher elevations.
Kirn, H.S. and Kapahi, B.K. 2001. Alternanthera polygonoides (Linn.) R.BR. ex Roem. & Schult. and
Volvulopsis numularia (Linn.) Roberty, two new distributional plant records for Jammu and Kashmir
state-India. Indian Journal of Forestry, 24(1): 99-102. Department of Botany, G.G.M. Science College,
Jammu-Tawi 180001, India. [FLORA; JAMMU & KASHMIR]
Alternanthera polygonoides (Linn.) R.Br. ex Roem. & Schult. (Amaranthaceae) and Volvulopsis
numularia (Linn.) Roberty (Convolvulaceae) are reported here for first time from Jammu and Kashmir state.
Maheo, Lorho Mary and Kalla, A.K. 2001. Knowledge, attitude and practice (KAP) of birth control
measures among the Mao Nagas of Senapati district, Manipur. Anthropologist, 3(1): 33-42. Department
of Anthropology, University of Delhi, Delhi 110007, India. [ATTITUDE; BIRTH CONTROL;
FERTILITY; KNOWLEDGE; MAO; PRACTICES]
It is presently attempted to assess the knowledge, attitude and practice status of birth control
measures among the Mao Nagas of Manipur. Different modern birth control measures though widely
propagated yet few persons adopted them. Indigeneous birth control methods are not prevalent. There are
various factors which influences the acceptance of birth control methods. Educational status of the mother
and the economic status are presently found to significantly influence the acceptance of birth control
measures among the Maos.
Mahesh, R.K. and Jauhari, R.K. 2001. Incrimination of Anopheles fluviatilis James, 1902 as a vector
of malaria in forested areas of Doon Valley. Indian Journal of Forestry, 24(1): 72-76. Department of
Zoology, D.A.V. (P.G.) College, Dehradun 248001, Uttaranchal, India. [DOON VALLEY; MALARIA
VECTOR; MOSQUITO]
Among 10 anopheline species collected during the course of entomological studies carried out from
February 1993 to January 1995 in the localities of Mohobewala, Sahastradhara, Malsi deer park, Lacchiwal
and Kaulagarh covering the forests in the Doon Valley, Northern India, the most predominant species were
A. stephensi, A> Subpictus, A. annularis, A. splendidus and A. fluviatilis. Sporozoites were detected in the
salivary gland/gut of five specimens of A. fluviatilis James, 1902 collected from Sahastradhara and
Lacchiwala localities.
Marak, T.T.C. 2002. Status, distribution and conservation of the asian elephant (Elephas maximus) in
Meghalaya. The Indian Forester, 128(2): 155-160. Chief Conservator of Forests, Meghalaya, Shillong,
Meghalaya. [CONSERVATION; MANAGEMENT; PROTECTED AREA; SHIFTING CULTIVATION]
Meghalaya is a small State (area 22429 km2, population 2.30 million, forest area 0.95 million ha,
dense forest 9929 km2, open forests 9708 km2). The State Forest Department control 12% of forest area, the
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rest being managed by autonomous councils. There are 2 National Parks and 3 Wildlife Sanctuaries,
protected area being 0.03 million ha which is proposed to be further extended. Elephant population cannot
be considered without referring to neighbouring Assam and Bangladesh as there is inter-state movement of
elephants. Estimates put the number at 1319 in 1998, while it was 2222 in 1993. Other estimate put the
number at 2600. Death of elephants as well as humans also takes place. Compensation is paid. It is heavily
in arrears and on April 1999 stood at Rs. 87.8 lakhs and even after payments made during 1999-2000, and
proposed to be paid during 2001-2002 from State and Central funds is likely to be in arrears by Rs. 40.378
lakhs. The reserved and protected areas also cover unclassed areas where jhum cultivation prevails, so mananimal conflict takes place resulting in about 40% deaths of animals as well as humans, including forest staff
on duty. There is need for extending reserve areas as elephants need large areas for movement as also to
increase the staff and shifting cultivation has also to be checked and existing crops to be replaced by such
crops as may be unattractive to elephants. Local people have to be involved and Development Committees
framed with them on profit sharing basis, Research on population structure of elephants alternative crop
patterns determination of home ranges seasonal habitat utilization pattern, habit assessment, movement
pattern has also to be initiated.
Marcot, B.G.; Kumar, A.; Roy, P.S.; Sawarkar, V.B.; Gupta, A. and Sangma, S.N. 2002. Towards a
landscape conservation strategy: Analysis of jhum landscape and proposed corridors for managing
Elephants in south garo hills district and nokrek area, Meghalaya. The Indian Forester, 128(2): 207216. USDA Forest Service, Portland, Oregon, USA; Wildlife Institute of India, Dehradun, Uttaranchal;
Indian Institute of Remote Sensing, Dehradun, Uttaranchal; East and West Garo Hills Division (Wildlife),
Tura, Meghalaya, India. [CONSERVATION STRATEGY; ELEPHANT CENSUS ZONES; FOREST
COVER; PROTECTED AREA]
In the South Garo Hills District and Nokrek area of Western Meghalaya, statistical analyses
suggest very low elephant densities and greatest declines of elephants in areas with >10% bamboo and
secondary forest (6-10 years old) and >10% scrub and abandoned jhum fields (old fallow jhum 3-6 years
old). Elephant densities are highest, and declines are the least, in areas with >25% semi-evergreen forest (old
secondary forests 15-30+ years old). Data on elephant sign (use) in the field generally support these findings,
with selection by elephants (i.e., use significantly exceeding availability) for native semi-evergreen forest,
and lack of selection (use significantly less than availability) for deciduous forests (including Sal forest,
Teak and Cashew plantations) and for scrub and abandoned jhum fields. To maintain elephant populations in
the South Garo Hills District and Nokrek area, we suggest official delineation of 7 elephant habitat corridors
that we mapped as having low degree of fragmentation of forest cover and a high proportion of contiguous,
semi-evergreen and evergreen forest cover.
Mir, G.M.; Baba, Z.A.; Parray, M.A. and RoufWani, A. 2001. Bionomics of symphyla (Myriapoda).
with special reference to garden symphylid Scutigerella immaculata newport. Indian Journal of
Forestry, 24(2): 196-199. Division of Entomology, S.K. University of Agricultural Sciences & Technology
(K), Shalimar, Srinagar 191121, India. [BROAD-LEAVED; FAUNA; ORGANIC MATTERS; SOIL
MOISTURE]
The soil with thick mat of litter and humus and root zone of pasture soil contained remarkably fair
number of symphylids, Scutigerella immaculata and Symphylella sp. Their number reached to greatest
complexity and abundance in undisturbed habitats, where the climate, vegetation, soils and litter type
combined to supply a suitable humidity, temperature and food. As high as 788 individuals/m2 were collected
in August, wherein Scutigerella immaculata showed comparatively higher densities followed by
Symphylella sp. Physiochemical nature of the litter soil and grass showed positive correlation with their
abundance.
Mishra, Charudutt; Prins, Herbert H.T. and Wieren, Sipke E.Van 2001. Overstocking in the transHimalayan rangelands of India. Environmental Conservation, 28(3): 279-283. Tropical Nature
Conservation and Vertebrate Ecology Group, Department of Environmental Sciences, Wageningen
University, Bornsesteeg 69, 6708 PD Wageningen, The Netherlands; Centre for Ecological Research and
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Conservation, 3076/5, IV Cross Gokulam Park, Mysore 570002, India. [ANIMAL PRODUCTION;
OVERGRAZING; RANGELANDS; TRANS HIMALAYA]
High livestock densities in rangelands can result in reduced animal production due either to
overgrazing or reduced per caput food availability, yet evidence for reduced animal production due to
overstocking is scarce. Here simple animal production models establish the occurrence of overstocking in a
traditional agropastoral system in the Spiti Valley of the Indian Trans-Himalaya. Empirical data show that
fecundity of adult female livestock is related to total livestock biomass density (S) as a negative linear
function of S. Total herd production is modelled as a quadratic function of S, thereby calculating an
optimum livestock biomass density (Sop), at which total herd production is maximized. A sample of 40
villages showed that over 83% of Spiti's rangelands may be overstocked with values of S>Sop. Overstocking
seems to be a classic case of the tragedy of the commons, as livestock is individually owned while the land
is communally grazed. Recent socio-economic changes have probably contributed to high levels of
overstocking. Even areas within wildlife reserves are overstocked. Conservation management needs to focus
on creation of grazing free areas and management of livestock densities.
Misra, B.M.; Khan, S.N. and Singh, Y.P. 2001. Heteroporus root-rot of Paulownia fortunei. The Indian
Forester, 127(9): 1043-1046. Forest Pathology Division, Forest Research Institute, Dehradun, Uttaranchal.
[AGRO-FORESTRY; PAULOWNIA; ROOT ROTS]
White spongy root-rot of Paulownia fortunei was observed in plantations raised at New Forest trial
plantation and Doiwala Social Forestry plantation, Dehradun. Affected trees showed die-back symptom
besides white cottony mycelium on bark of diseased roots. The causal organism was identified as
Heteroporus biennis (Bull. ex Fries Bull. Pathogenicity test established the ralationship of the root-rot
fungus with the disease. Field assessment of the root-rot was also carried out in the plantation at New Forest,
Forest Reasearch Institute, Dehradun.
Misra, R.M.; Misra, B.M. and Mishra, R.K. 2001. Beauveria bassiana (Balsamo) vuillemin - A fungal
pathogen of Ectropis deodarae prout in Kamraj Forest Division (Jammu & Kashmir). Indian Journal
of Forestry, 24(1): 103-105. Forest Research Institute, Dehradun, Uttaranchal, India. [DEODAR; JAMMU
& KASHMIR; MICROBIAL CONTROL]
An entomophagous fungus Beauveria bassiana (Balsamo) Vuillemin was isolated from dead larvae
of Ectropis deodarae Prout collected from Deodar forest, Lolab Valley, Kamraj Forest Division (Jammu &
Kashmir). Laboratory experiment gave 80% kill of the larvae when sprayed with sprayed with spores of the
fungus in destilled water. This fungus is a promising pathogen for the microbial control of the deodar
defoliator.
Misra, R.M.; Misra, B.N. and Misra, R.K. 2001. Beauveria bassiana (Balsamao) vuillemein - A fungal
pathogen of Erthesina fullo thunb. (Heteroptera:Pentatomidae). Indian Journal of Forestry, 24(2): 253255. Forest Research Institute, Division of Forest Entomology, New Forests, Dehradun 248006, Uttaranchal.
[DIAMETER; FUNGI; POPULUS DELTOIDES]
Erthesina fullo bugs were found entombed with Beauveria bassiana on Melia azedarach in Kalsi
and New Forest, Dehradun during July-August 1994. Entomogenous fungi isolated from insects was
identified as Beauveria bassiana. The virulence of B. bassiana isolated from E.fullo bugs was tested in the
laboratory and field.
Mohanty, Manoranjan; Sharma, A.K. and Sharma, R.C. 2001. Comparative study of modification of
woods by chemicals against a white rotter Tramates versicolor. The Indian Forester, 127(6): 707-716.
NATP(RRPS-29), Agroforestry Wing, OUAT, Bhubaneswar, Orrisa; Dr. Y.S. Parmar University of
Horticulture and Forestry, Solan, H.P. [BIODEGRADATION; ENZYME; MICROORGANISM;
POPULUS DELTOIDES]
Durable primary timber species and heartwoods are becoming scarce, secondary timber species and
sapwoods are of next choice. As biodegradation is chemical in nature, only chemical modification of wood
that primarily changes the site of action for the fungal enzyme for which the organism can not recognise it,
can protect the wood against the degradation. Chromic acid treatment was superficial one whereas sodium
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periodate penetrated into the wood matrix. Decay loss due to fungus (Tramates versicolor, white-rotter)
decreased with increase in NaIO4 concentration in all the three wood species. At 1.0% NaIO4 for 20h dip, no
decay loss was observed in any wood. Chromic acid application (5.0% for 5 min) also showed reduced
fungal decay. But 0.5% of NaIO4 for 20h dip was more effective than the chromic acid treatment. Combined
treatment (NaIO4 followed by CrO3 application) was superior to all other treatments as no decay loss was
1.0% concentration of NaIO4 for 20 h dip in B. ceiba and C. australis and 0.5% concentration of NaIO4 for
20 h dip in P. deltoides.
Mondal, T.K.; Bhattacharya, Amita; Sharma, Madhu and Ahuja, P.S. 2001. Induction of in vivo
somatic embryos from tea (Camellia sinensis) cotyledons. Current Science, 81(3): 297-300.
Biotechnology Department, Institute of Himalayan Bioresource Technology, Palampur 176061, H.P., India;
Biotechnology Laboratory, Research and Development Department, Tata Tea Ltd, Munnar 685612, India.
[CLONES; SEED GERMINATION; SOMATIC EMBRYOS; TEA CULTIVATION]
Somatic embryos were obtained in vivo from tea seed cotyledons of three important Indian tea
cultivars on moist sterile sand. In vivo embryogenesis was influenced by the incubation temperature, time of
seed collection and genotypes. Out of the three cultivars, UPASI-9 was the most responsive (23.3 ± 0.59)
during September, followed by T-78 (16.5 ± 0.84) during October and Kangra Jat (11.7 ± 0.69) during
November. However, among the three different temperature regimes (24, 28 and 32oC), embryogenesis was
noticed only at 28oC for all the cultivars. Histological evidence confirms somatic embryogenesis.
Mukherjee, Barun K. and Sachan, Himanshu K. 2001. Discovery of coesite from Indian Himalaya: A
record of ultra-high pressure metamorphism in Indian Continental Crust. Current Science, 81(10):
1358-1361. Wadia Institute of Himalayan Geology, 33, GMS Road, Dehradun 248001, Uttaranchal, India.
[ECLOGITE; P-T ESTIMATION; RADIAL CRACKS; RAMAN SPECTRA]
Coesite inclusions have been identified from eclogite in the Tso-Morari crystalline complex of
Ladakh (India) by petrography and Raman spectroscopy. This is the first location from where coesite has
been identified as inclusion in garnet in the Himalayan belt. The occurrence of coesite supports ultra-high
pressure metamorphic event in the Indus Suture Zone. Coesite occurs as inclusion in garnet in which radial
cracks are developed, whereas quartz pseudomorph after coesite occurs in the close association with garnet
and omphacite. The preliminary P-T estimate revealed coesite formed at the minimum pressure of 28 kbars
at 700-800oC. The preservation of metastable coesite in eclogite is strongly regulated by P-T-t path during
its uplift and retrograde metamorphism. This finding also indicates that the Indian plate subducted at a
steeper angle of palaeosubduction plane from Pakistan to the Ladakh region of India.
Naithani, H.B. and Pal, Mohinder 2001. Identity and distribution of `Magar' bamboo Dendrocalamus
somdevai in western Himalaya. The Indian Forester, 127(4): 474-476. Botany Division, Forest Research
Institute, Dehradun, India. [BAMBOO; DENDROCALAMUS HAMILTONII; GERMPLASM;
HIMALAYA]
During bamboo survey a species viz. Dendrocalamus hamiltonii distributed in western Himalaya
called `Magar' in Himachal Pradesh was critically examined and found distinct from Dendrocalamus
hamiltonii. It belongs to Dendrocalamus somdevai a species recently been described from Uttaranchal. This
indicates that Dendrocalamus hamiltonii is distributed in Eastern India, Andhra Pradesh, Nepal, Bangladesh,
Myanmar, China and Vietnam. Dendrocalamus somdevai provides excellent fodder in winter. Its germplasm
is available in the university of Palampur, Himachal Pradesh.
Narayan, Binita; Karunakaran, P.V. and Singh, D.K. 2001. Contribution to the bryoflora of Great
Himalayan National Park, Kullu, Himachal Pradesh-I. Indian Journal of Forestry, 24(2): 265-278.
Botanical Survey of India, Dehradun 248195, Uttaranchal, India. [HIMACHAL PRADESH; NATIONAL
PARK; NUTRIENT CYCLING; SANCTUARY]
The paper describes eight species of Bryophytes, viz. Homomallium simalaense (Mitt.) Broth.,
Frullaria muscicola St., Mnium cuspidatum Hedw., M. rostratum Shrad., P. caespitans (St.) Hatt., Porella
gracillaima Mitt., Pseudoleskella catentula (Brid. ex Shrad.) Kindb. and Rhodobryum roseum (Hedw.)
Limpr., from the Great Himalayan National Park, Kullu district, Himachal Pradesh.
G.B. Pant Institute of Himalayan Environment and D evelopment
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Nautiyal, B.P.; Prakash, Vinay; Chauhan, R.S.; Purohit, Harish and Nautiyal, M.C. 2001. Assessment
of germinability, Productivity and cost benefit analysis of Picrorhiza Kurrooa cultivated at lower
altitudes. Current Science, 81(5): 579-585. High Altitude Plant Physiology Research Centre, P.B.No 14,
HNB Garhwal University, Srinagar (Garhwal) 246 174,India. [CROPPING PATTERN; ECONOMIC
BENEFIT; MANURE DOSE; SEEDLING]
Cultivation of Picrorhiza kurrooaRoyle ex Benth, a small creeping, highly medicinal and
endangered species of alpine region was observed at comparatively lower altitude than its natural
habitat.Germination was observed better inside polyhouse at 15-20oC temperature in sandy soil with litter
treatment and high-moisture content. Vegetative propagation was done succesfully through stolon segments
bty using hormonal as wellas convenient and simple methods,viz. water-dip treatment and use of highmoisture trenches for rooting in cuttings, which can be easily used for cultivation purpose by local growers.
Topsegments were found more suitable for multiplication.Yield measured in different landforms,i.e. raised
and levelled grounds indicated that the latter was more suitable for better survival, growth and
production.Similarly, intercroping with other economically beneficial plants was successfully observed and
Foeniculum vulgare andSolanum tuberosum were recommended for intercropping. Forest litter was
observed better for higher production by using broad-leaf variety and maximum production was estimated at
Pothivasa (1092 kg/ha). For cultivation of P. kurrooa broad-leaf variety, forest litter treatment, levelled
groundand intercropping with plants able to retain moisture in the soil for growing plants, and altitude of
2200 m were endorsed as best for higher production.Cost benefit analysis after third year of cultivation
indicated benefits of Rs 87,600/ha based on maximum production. Thus the cultivation of P.kurrooa can
provide not only an alternate income-generating resource, but can also provide the opportunity for selfemployment.
Neupane, R.P. and Thapa, G.B. 2001. Impact of agroforestry intervention on farm income under the
subsistence farming system of the middle hills, Nepal. Agroforestry Systems, 53(1): 31-37. Rural
Development Gender and Resources Program, School of Environment, Resources and Development, Asian
Institute of Technology, G.P.O. Box 4, Klong Luang, Pathumthani 12120, Thailand. [BENEFIT-COST
ANALYSIS; FARM INCOME; FODDER TREES; LAND DEGRADATION]
Practices that minimize the rate of soil degradation, increase crop yields and raise farm income are
key to sustaining agricultural productivity in the hills of Nepal. The use of farmland is undergoing rapid
changes in response to increasing population pressure, deforestation and subsistence needs. Against this
background, this study examined the impact of an agroforestry intervention project on farm income based on
a sample of subsistence farm households in Dhadhing district. The project was implemented by Nepal
Agroforestry Foundation in 1993/94 to increase fodder production through the promotion of agroforestry. A
total of 223 households (82 `with' project and 141 `without' project) were interviewed during May-October
1998 to collect information on production and agroforestrys' impact on farm income. The benefit-cost
analysis showed that the agricultural system including agroforestry was more profitable than the
conventional one. The results also showed that the introduction of mulberry trees for sericulture could
further enhance the profitability of an agroforestry-based system. Thus, agroforestry has great potential for
enhancing food production and farmers' economic conditions in a sustainable manner through its positive
contributions to household income.
Pande, P.K. 2001. Litter nutrient dynamics of Shorea robusta gaertn. plantation at Doon Valley
(Uttaranchal) India. The Indian Forester, 127(9): 980-994. Centre for Forestry Research and Human
Resource Development, Chhindwara, Madhya Pradesh. [ECOSYSTEM; LEAF LITTER; NUTRIENT
DYNAMICS; ORGANIC MATTERS]
Present paper deals with patterns in leaf fall, its accretion, decomposition, nutrient return, release
and accumulation in Sal plantation of Doon valley. Leaf fall contributed 83.87% (8286.87 kg/ha/yr) to the
total litter fall (11271 kg/ha/yr). The peak period of leaf fall was March-April (40-45%). In June-July heavy
seed fall occurred. The value of decomposition constant (k) was 1.668 for leaf litter while it was 0.947 for
twig litter. Higher values for decomposition rate was recorded during rainy season. Temperature, rainfall,
number of rainy days and soil moisture is positively related with decomposition rate. Nutrient concentration
is generally higher in leaf litter than of twig litter. Ca and N contributed higher proportion in total nutrient
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return, release and accumulation. In general, the magnitude of total nutrient return was in order to the total
litter fall. The higher nutrient return was associated with higher litter fall and litter nutrient concentrations.
Further, the order of importance in terms of magnitude of nutrient return was Ca>N>Mg>K>P. The higher
rate of return and release of nutrients were due to higher litter input and its subsequent decomposition. The
higher release of N and Ca can be attributed to their higher returns. Significant variations in all the nutrients
were noticed. N and P showed higher variations. These variations are also correlated with magnitude of leaf
fall showing efficient biochemical cycling. The present mature Sal stand showed efficient nutrient cycling,
which may due to the availability of nutrients, plant growth form, age and stature. The higher rate of litter
production and its subsequent decomposition under tropical climate contributed rapid turn-over of nutrients
and affects the nutrient cycling, in cases, where growth period and uptake are not synchronized with leaf fall
and its subsequent decomposition. Hence, during the raising the Sal plantations, it is advisable to mix the
desired deciduous tree and shrub species at the initial phase of the plantation growth, so that higher returned
nutrients can be conserved through absorption by the species of the other growth forms due to differences in
their growth periods.
Pandey, Rajiv and Dhall, S.P. 2001. Jackknifing- A resampling procedure for bias reduction with
special reference to forestry data. The Indian Forester, 127(3): 343-346. Statistical Brance, Forest
Research Institute, Dehradun, Uttaranchal; Department of Basic Sciences, College of Forestry, Dr. Y.S.
Parmar University of Horticulture and Forestry, Nauni, Solan, H.P. [AGRO-FORESTRY; BIOMASS;
DIVERSITY; LEAF AREA]
By application of Jackknifing technique, a tool for bias reduction, an equation Ln V = -2.8554 +
1.4265 Ln dh, where V, d & h are volume, dbh and height respectively is obtained for volume prediction of
Poplar tree.
Pandey, Seema and Dhami, K.S. 2002. Chemical composition and nutritive value of Oplismenus
compositus (Linn.) P. Beauv. The Indian Forester, 128(1): 91-94. Department of Chemistry, D.S.B.
Campus, Kumaun University, Nainital, Uttaranchal. [AMINO ACID; FODDER; NUTRITIVE VALUE;
OPLISMENUS COMPOSITUS]
Samples of Oplismenus compositus collected from July to November were analysed for the
detection and determination of protein, amino acids, sugars, fat and minerals. In early stages of growth, it
was found to accumulate more fat, amino acids and minerals. Hence it is of maximum utility if used during
that period. However, it may be used as fresh fodder up to November as well as harvested and stored for dry
season.
Panwar, Pankaj and Bhardwaj, S.D. 2001. Nitrogen fixing trees for rehabilitation of limestone mine
spoil. Indian Journal of Forestry, 24(2): 200-202. Dr. Y.S. Parmar University of Horticulture and Forestry,
P.O. Nauni, Solan 173230, H.P. [BIOMASS; LIMESTONE MINE; NITROGEN FIXING; ROOT-SHOOT
RATIO]
The effect of forest soil (2.5 kg/pit) and mine spoil alone (control) on performance of three nitrogen
fixing trees, viz., Acacia mollissima, Leucaena leucocephala and Robinia pseudoacacia in limestone mine
has been studied. The study reveals that Robinia pseudoacacia gave maximum survival (97.92%), whereas,
height growth was observed maximum (3.98 cm) in Acacia mollissima. The addition of forest soil positively
influenced the survival, height and biomass of all the above species, however, diameter and root: shoot ratio
was more in mine spoil alone (control).
Panwar, Vijendra P. and Sharma, Rajesh 2001. Nursery performance of exotic poplars under mid-hill
conditions of Himachal Pradesh. The Indian Forester, 127(1): 44-50. Himalayan Forest Research Institute,
Shimla, H.P., India. [COLLAR DIAMETER; EXOTIC; MID-HILL CONDITIONS; POPULUS
DELTOIDES]
In search of Poplar clones superior than present commercial ones 63 clones of Populus deltoides
and 5 clones of Populus x euramericana were tried in nursery under mid-hill conditions of Himachal
Pradesh to test their suitability. The clones namely 181, L-75/84, L-71/84, PS-708,L-200/84, 110702 and
Populus x euramericana were found to be the better performers in comparison to other clones under study.
G.B. Pant Institute of Himalayan Environment and D evelopment
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Further the growth trend in different seasons show that the maximum height and collar diameter growth of
all better performer clones was attained during rainy season except the Populus x euramericana clone. The
field performance of the best nursery performer clones is under investigation for their commercialization and
large scale incorporation into future plantation programmes of mid-hills.
Patiram; Bhadauria, S.B.S. and Avasthe, R.K. 2001. Restoration of Sikkim Hill resources vis-a-vis
watershed planning. The Indian Forester, 127(11): 1263-1273. ICAR Research Complex for NEH Region,
Sikkim Centre, Tadong, Gangtok, Sikkim; Conservator of Forests (FCA) Forest Department, Government of
Sikkim, Deorali, Gangtok, Sikkim; National Research Centre (Oil Palm) Eluru, Andhra Pradesh.
[AGROECOSYSTEM; NATURAL RESOURCE; SIKKIM HILLS; WATERSHED]
Geomorphologically Sikkim hills are the upper part of the catchment of teesta river and its
tributaries. Till the beginning of 20th century, people of this state were self sufficient depending on
agriculture and forest produce and were in complete harmony with nature. In the Second Millennium
exponential growth of human population resulted in the degradation of natural resources to meet the demand
of agricultural land for food requirement, pressure on pasture land to increasing livestock, infrastructure
(road, city dwellers and other support services) development, and demand of mountain resources through
market and tourism development. The Teesta and its tributaries are divided into many natural microwatersheds by prominent streams, can be effectively utilized on integrated watershed basis to protect the
natural resources (land, water, forest etc.) for the ecological balance of Sikkim hills. It is a multidisciplinary
holistic approach to improve the living standard of people by diversifying mountain economy through
amalgamation of local wisdom and latest scientific knowhow.
Prasad, Nupoor; Saran, Sameer; Kushwaha, S.P.S. and Roy, P.S. 2001. Fvaluation of various image
fusion techniques and imaging scales for forest features interpretation. Current Science, 81(9): 12181224. Indian Institute of Remote Sensing, 4, Kalidas Road, Dehradun 248001, Uttaranchal, India. [LISS
DATA; PAN DATA; PCS FUSION; REMOTE SENSING; SPECTRAL RESOLUTION]
The paper presents an objective evaluation of three image fusion techniques for interpretation of
forest features in Pathri Reserve Forest, Hardwar. The three fusion techniques based on principal component
substitution (PCS), intensity-hue-saturation transformation (IHS)and Brovey's transformation were
performed. The merged images were evaluated on three different scales, i.e. 1:50,000, 1:25,000 and
1:12,500. It was observed that PCS method of fusion presented the most suitable output, followed by
Brovey's and IHS, respectively. Further, it was also observed that output from the PCS method contained
better information for discrimination of forest stand types. For interpretation of non-forest area, i.e.
grassland, agriculture, water bodies, IHS-based fusion was adjudged to be the best overall and maximum at
the scale of 1:12,500. The study demonstrates higher capability of merged IRS LISS-III and PAN data
products for differentiation and mapping of forest stands.
Purohit, Aditya; Maikhuri, R.K.; Rao, K.S. and Nautiyal, S. 2001. Impact of bark removal on survival
of Taxus baccata L. (Himalayan Yew) in Nanda Devi Biosphere Reserve, Garhwal Himalaya, India.
Current Science, 81(5): 586-590. Sustainable Development of Rural Ecosystem, G.B. Pant Institute of
Himalayan Environment and Develoment, Garhwal Unit, P.B.92,Srinagar (Garhwal) 246174, India;
Sustainable Development of Rural Ecosystem, G.B. Pant Institute of Himalayan Environment and
Development, Kosi-Katarmal, Almora 263643, India. [BARK THICKNESS; BUFFER ZONE;
SEEDLING; TAXUS BACCATA]
The Himalayan yew (Taxus baccata L.) is widely but sparsely distributed along the cool temperate
belt between 2600 and 3300 m asl of the Nanda Devi Bio-sphere Reserve(NDBR), Garhwal Himalaya.
Traditionally, the bark of this plant is used for preparing beverages lcally called Namkin Chay, medicines
and its wood as a timber in various regions of the Himalaya. However, due to its excessive collection for use
in anti-tumour and anti-cancer drugs, the population of this species has been reduced to a large extent. A
study carried out between April 1997 and October 2000 showed that the trees with averae girth of 10-90 cm
were damaged through bark-stripping practices. The average consumption ad collection of the bark was
estimated to be 1.7 kg/family/year in the buffer zonevillages of NDBR. It was noticed that the growth and
survival of this species declined significantly when the bark was removed beyond a limit of average bark
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thickness (o.43cm). Since bark collection is abn important traditional activity and directly linked with the
health and livelihood of the local people, it cannot be banned or stopped. It is suggested that if barkremoving
practices are applied appropriately with minimum depth of 0.2-0.3 cm from around the circumference of the
trees (>40 cm cbh trunk) in a scattered manner, there will be minimum harmfuleffect on growth and survival
of the trees. This paper describes the indigenous uses of Taxus baccata, impact of bark removalon survival
and appropriate strategies forconservation/ management of this species.
Raina, A.K.; Jha, M.N. and Pharasi, S.C. 2001. Forest soil: Vegetation relationship in Mussoorie
forest division (Uttaranchal). The Indian Forester, 127(8): 883-890. Forest Soil and Land Reclamation
Division, Forest Research Institute, Dehradun, Uttaranchal, India. [FOREST COVER; ORGANIC
MATTERS; SOIL FORMATION]
Soil formation in relation to forest vegetation were studied in seven blocks of Raipur range of
Mussoorie Forest Division,Uttaranchal (altitude 800 m to 2,000 m above msl). The physical and chemical
attributes of the soils under different forest covers were related to various vegetational parameters. The
results showed that organic matter content was generally higher in different forest vegetation at high
altitudes than at lower ones. Cation exchange capacity of the soils of different profiles showed inconsistent
trend. Illuviation of clay and sesquioxides had taken place in the B horizons of all the soils. Base saturation
percentage in the surface horizons of all the profiles varied from 43.9 to 64.3, while the range in pH was
from 5.5 to 6.8. As the clay illuviation was more pronounced in the profiles from Ringalgarh, Sripur and
Dwara blocks, these soils appeared to be more developed than the soils of Ladpur, Raipur, Rajpur and
Mahipur blocks.
Rawal, R.S. and Dhar, Uppeandra 2001. Protected area network in Indian Himalayan region: Need
for recognizing values of low profile protected areas. Current Science, 81(2): 175-184. G.B. Pant Institute
of Himalayan Environment and Development, Kosi-Katarmal, Almora 263643, Uttaranchal, India.
[BIODIVERSITY; CONSERVATION; INDIAN HIMALAYA; PROTECTED AREA; WILDLIFE]
In the aftermath of Convention on Biological Diversity and Caracas Congress on Parks (1992),
maintenance and extension of the network of protected area (PAs) has received impetus across the globe.
India has also responded positively in this context. The network of legally designated PAs and other
conservation sites (CSs) in India comprise 614 units covering over 7.3% of the total geographical area. The
Indian Himalayan region (IHR), on account of richness and uniqueness of biodiversity elements, is
represented fairly well (15 national parks and 59 sanctuaries covering 9.6% of the geographical area) within
the PA network of India. The paper reviews the existing state of PAs in the IHR and identifies various gaps
therein. It highlights the existing disparity in ranking the importance of PAs, wherein value of the few of
them are often over-emphasized while, several others with a relatively higher stake of biodiversity remain
unnoticed. This trend adversely affects the maintenance of biodiversity elements which deserve immediate
attention. The potentials of such low profile PAs in IHR are discussed through a detailed review of
biophysical values of hitherto lesser known PA-Askot Wildlife Sanctuary-in Kumaun, West Himalaya. The
paper calls for an introspection by all concerned and recommends that efforts are urgently needed for a
thorough evaluation of existing PAs in the IHR to redefine priorities on the basis of their biodiversity
attributes.
Roy, Debjani and Mushahidunnabi, M. 2001. Courtship, mating and egg-laying in Tylototriton
verrucosus from the Darjeeling district of the Eastern Himalaya. Current Science, 81(6): 693-695.
Institute of Self Organizing Systems and Biophysics, North Eastern Hill University, Shillong 793 022, India;
Sri Aurobindo Institute of Indian Culture, P.O. Box 82, Shillong GPO, Shillong 793 001, India.
[BREEDING SEASON; CLUTCH SIZE; EGG-LAYING; MATING]
Tylotoriton verrucosus is confined to high altitudes of Eastern Himalaya. The present study on
salamanders of Darjeeling district deals with courtship, mating and egg-laying in 46 pairs of T. verrucosus
during May and June 1999, under natural and laboratory conditions. The animals show sexual dimorphism
during the breeding season. Courtship and amplexus always take place at night. The courtship behabiour is
in the form of a nuptial dance. The amplexus is ventral and the eggs are laid singly. The duration from
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courtship to egg-laying varies between pairs. Clutch size is positively correlated to the length and weitht of
the female.
Roy, P.S. and Tomar, S. 2001. Landscape cover dynamics pattern in Meghalaya. Int. J. Remote
Sensing, 22(18): 3813-3825. Indian Institute of Remote Sensing (IIRS), NRSA, Dept. of Space, 4-Kalidas
Road, P.B. 135, Dehradun 248001; Indira Gandhi Conservation Monitoring Center IGCMC, WWF India,
172-B, Lodhi Estate, New Delhi 110003, India. [LAND-COVER; REMOTE SENSING; SATELLITE
DATA; SHIFTING CULTIVATION]
Human interventions in natural systems have resulted in large changes in vegetation composition
and distribution patterns. The Land Use Change and Climate Change (LUCC) study under the International
Geosphere Biosphere Program (IGBP) is a major initiative in this regard. Changes in land use and hence in
vegetation cover, due to climatic change and human activity, affect surface water and energy budgets
directly through plant transpiration, surface albedo, emissivity and roughness. They also affect primary
production and, therefore, the carbon cycle. Thus there is a need for spatial and temporal characterization of
vegetation cover at different scales, from the global and continental scale to the local patch scale. Satellite
remote sensing provides detailed information regarding the spatial distribution and extent of land use
changes in the landscape. Meghalaya, in north-east India, is one of the most important, biologically rich
landscapes. Degradational activities, namely shifting cultivation, clear felling of forests for timber, and
mining, have altered the natural landscape to a great extent. Because of these increased anthropogenic
activities the natural landscape has been modified which has resulted in a fragmented landscape with poor
species composition. These changes in the landscape were analysed using IRS 1A, 1B and Landsat MultiSpectral Scanner (MSS) data during the period 1980-1995. The vegetation type maps were prepared by a
visual interpretation technique in order to study the land cover dynamics pattern in Meghalaya.
Sagta, H.C. and Nautiyal, S. 2001. Variation in germination of Dalbergia sissoo roxb. seeds under
different media and osmoconditions. The Indian Forester, 127(12): 1371-1376. Plant Physiology, Botany
Division, Forest Research Institute,Dehradun, Uttaranchal, India. [DALBERGIA SISSOO; SEED
GERMINATION; WATER POTENTIAL]
The effect of media and osmocondition on seed germination was investigated in Dalbergia sissoo
Roxb. at nursery condition. Seeds were sown at 1 cm depth in plastic trays in 5 different media viz. coconut
husk, garden soil, white quartz sand, sawdust and vermiculite. These media were maintained in 4 different
osmoconditions (control, -0.118 atm., -0.353 atm and -1.235 atm) by the application of polyethylene glycol
(PEG). The highly significant variation (P<0.01) was observed within the effect of midia, osmocondition
and their two-factor interaction for germination percentage, germination value and mean germination time.
Seeds under control watering in sawdust delineate highest germination percentage, germination value and
minimum mean germination time, followed by the quartz sand under control watering. While minimum
germination percentage, germination value and maximum mean germination time was observed for coconut
husk under lower osmotic potential. The low osmocondition can check the germination per cent,
germination value and increase the mean germination time of Dalbergia sissoo seeds. It is recommended
that sawdust and white quartz media under normal watering at nursery condition are better for germination
of Dalbergia sissoo seeds.
Sahu, R.K. and Agarwal, V.K. 2001. Detection of seedborne fungi associated with the seeds of queen's
grape myrtle (Lagerstroemia flos-reginae Retz.). The Indian Forester, 127(12): 1348-1352. Centre of
Advanced Studies in Plant Pathology, G.B. Pant University of Agriculture and Technology, Pantnagar,
Uttaranchal, India. [BLOTTER METHOD; SEED EXTRACTION; SEED-BORNE FUNGI]
A total of thirteen fungi namely Alternaria tenuissima, Aspergillus flavus, A. fumigatus, A. niger,
Curvularia clavata, C. lunata, Fusarium moniliforme var. subglutinans, F. pallidoroseum, Penicillium
aurintiogriseum, P. chrysogenum, P. purpurogenum, Phomopsis sp. and Schizophyllum commune were
found associated with the seeds the seeds of Queen's grape myrtle. These fungi have been recovered from
the surface sterilized seeds by agar plate and blotter method. All fungi constitute new records for this host in
India. Simultaneously, except Aspergillus flavus all other constitute new record for the world as well. Agar
plate method yielded more fungal species than the blotter method.
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Saini, R.P. 2001. Vegetative propagation in silviculture (Hills) Division, Darjeeling (West Bengal). The
Indian Forester, 127(3): 389-408. D.F.O., Working Plan (North) Division, Darjeeling West Bengal, India.
[BROAD-LEAVED; FUNGICIDE; SEEDLING]
Over the years, after the futile attempts to develop methods of long-term storage of recalcitrant
seeds, vegetative propagation by shoot cutting, root cutting and grafting got developed as a viable option.
Multiplication of seedling material asexually generates clonal material allowing not only seed problems to
be solved to an extent but also gives an opportunity for genetic election. The basic requirement for all plant
propagation is to increase plants with desirable traits, with vegetative propagation plant which breed true
type can be increased. As an important aspect to Tree Improvement Programme, vegetative propagation by
grafting and cutting in the specially designed mist chambers and glasshouses in all the nurseries of
Silviculture (Hill) Division, Darjeeling (West Bengal) were undertaken since 1992. A high percentage of
success in clonal propagation for major hill species has been achieved. The details of all such endeavours
have been elucidated in this article.
Samant, S.S.; Dhar, U. and Rawal, R.S. 2001. Diversity, rarity and economic importance of wild
edible plants of West Himalaya. Indian Journal of Forestry, 24(2): 256-264. G.B. Pant Institute of
Himalayan Environment and Development,Kosi-Katarmal, Almora 263643, Uttaranchal, India.
[CONSERVATION; DIVERSITY; MANAGEMENT; WILD EDIBLE PLANT]
West Himalaya supports rich plant diversity of ethnobotanical importance. The native communities
use this rich diversity in various forms. In the present study an inventory of 344 species of wild edibles
belonging to 219 genera and 117 families was made and information on taxonomic description, life forms,
method of propagation, utilization, etc., was gathered. These edibles were analyzed for diversity, sensitivity
and economic value. The maximum diversity (159:46.22%) exists in the zone 1001-2000 m and lowest
(19:5.53%) in the zone 4001-5000 m. Thirty two species (9.30%) fall under rarity class 1, 31 (9.01%) under
rarity class 2, indicating their threatened status and 161 (46.80%) under rarity class 8 suggesting availability
of a large resource base for the sustainable utilization of the inhabitants. Thirty four species are source of
income generation and 26 species are of multiple utility. Conservation and management of these species is
focused.
Sangode, S.J.; Bloemendal, J.; Kumar, R. and Ghosh, S.K. 2001. Plio-Pleistocene pedogenic changes
in the Siwalik palaeosols:A rock magnetic approach. Current Science, 81(4): 387-392. Wadia Institute of
Himalayan Geology, P.B.74, Dehradun 248 001,India; Deparment of Geography,University of
Liverpool,Liverpool, L697ZT, UK. [GEOCHEMICAL PARAMETERS; MAGNETIC SATURATION;
REMANENT MAGNETIZATION; SUB-TROPICAL]
Thirty-one pedogenic horizons of the Upper Siwalik (Plio-Pleistocene) sequence near Haripur,
Himachal Pradesh (HP) in NW Himalaya are studied using rock magnetic properties to investigate their
climatic and stratigraphic significance. The palaeosols are characterized by low initial susceptibility (χIfmean=9x10-8 m3/kg), high coercivity of remanence (Bocr-mean=447 mT), and low frequency-dependent
susceptibility (Xfd-max=6%) as a result of predominance of the canted-antiferromagnetic minerals of SDPSD range. Stepwise acquisition of isothermal remanent magnetization (IRM) to a forward field of 7000 mT
and backfield of 1000 mT indicates the presence of high coercivity minerals (geothite and hematite). Rock
magnetic properties of pedogenic levels are inferred with reference to parental horizon of each palaeosol
profile. Based on selective saturation levels of induced magnetic field, inorganic and organic carbon content
and Rb/Sr ratios, new parameters are attempted to infer the relative variation in pedogenic changes of
oxidation, hydroxylation and humification. These parameters record dynamic changes in the soil
development processes of the Indo-Gangetic foreland basin, suitable for high-resolution stratigraphic
correlations and reconstruction of climate change during the Plio-Pleistocene time.
Sangode, S.J.; Kumar, Rohtash and Ghosh, S.K. 2001. Application of magnetic fabric studies in an
ancient fluvial sequence of NW Himalaya. Current Science, 81(1): 66-71. Wadia Institute of Himalayan
Geology, Dehradun 248001, Uttaranchal, India. [INDO-GANGETIC FORELAND; MAGNETIC FABRIC;
TECTONIC IMPULSE]
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We report here an account of sedimentary magnetic fabrics in 44 channel sand-bodies of a Siwalik
fluvial sequence (6 to 0.5 Ma) near Nahan, Himachal Pradesh. These sandstones in distal alluvial fan-setting
record oblate fabrics (Tmean=0.51) and relatively higher degree of anisotropy (Pjmean=1.05). The minimum
axis (K3) of the anisotropy ellipsoid is aligned parallel to the palaeoflow direction by traction carpet
mechanism. Variations with time of latitudes derived from azimuth of principle ellipsoid axes show a greater
sensitivity to the basin tectonic impulses with smaller response time than conventional methods. This
signifies the scope of magnetic fabric techniques for palaeo-hydrodynamic and basin tectonic studies in the
Indo-Gangetic foreland of Himalaya.
Sarin, M.M. 2001. Biogeochemistry of Himalayan rivers as an agent of climate change. Current
Science, 81(11): 1446-1450. Physical Research Laboratory, Navrangpura, Ahmedabad 380009, India.
[CLIMATE CHANGE; ORGANIC MATTERS; TDS]
Uplift of the Himalaya, intensification of the Asian monsoon and increased erosion from the
Himalayan orogen are all intimately coupled and reflected in the transport of weathering products to the
ocean by the large rivers, namely the Indus, Ganga, Brahmaputra, Mekong, Chang Jiang and Irrawady1-6. In
recent years, several studies have focused on the coupling between continental weathering rates and changes
in atmospheric CO2 budget. Because the atmospheric CO2 reservoir is relatively small and CO2 gets
converted to bicarbonate anion (HCO3) and is balanced by dissolved cation from the silicate/carbonate
rocks; it is likely that this reservoir is sensitive to changes induced by chemical weathering rates. In such a
scenario, increased chemical weathering and associated CO2 consumption rates in the Himalayan rivers
could alter the atmospheric CO2 levels and hence the global climate. Both oceanic and terrestrial evidence
points to a marked, progressive period of intense cooling of global climate over the geologic past. Existingmodels of the global CO2 cycle do not include detailed consideration of such tectonically-driven enhanced
chemical weathering. The purpose of this paper is to evaluate the present-day CO2 consumption rates by
chemical weathering processes in the Himalaya, based on newer data, and their implications to long-term
climate change.
Sastry, G. and Sharma, S.K. 2001. Characterisation of outer Himalayan watersheds and management
strategies for moderated and sustained stream flow regimes. The Indian Forester, 127(3): 325-342.
Central Research Institute for Dryland Agriculture, Santoshnagar, Hyderabad, A.P.; Central Soil & Water
Conservation Research and Training Institute, Dehradun, Uttaranchal, India. [LANDSLIDE; NATURAL
RESOURCE; WATER CONSERVATION; WATERSHED MANAGEMENT]
The Himalayas cover an area of about 50 million ha and there been a very rapid increase in the
developmental activities. A near exponential population growth has placed a further heavy demand on
already limited natural resources. Debris load production from steam banks, land slides and mine waste
causes in-equilibrium in stream flow regimes and further cause extensive damage to life and peoperty in the
valley lands. The paper deals with - (a) determination of Himalayan Watershed Characteristics and
assessment of relative erosion proneness and torrent formation, (b) to establish relationships between
channel morphological parameters with drainage area and channel length upstream, and (c) to evaluate the
performance of the management strategies in the reduction of runoff and debris load production rates. The
studies conducted clearly indicate that - (a) bed material size increased up to about one-fourth to one-third of
the length of torrent and decreased, thereafter, which is attributed to both colluvial and gravitational forces.
(b) an inverse relationship exist between channel width and local bed slope, (c) the reclamation measured
reduce runoff from almost 55 per cent to 33 per cent and debris load from near 550 tonnes/ha/year to 8.0
tonnes/ha/yr. When conservation measures are implemented scientifically then it would not only reduce
runoff and debris load but also improve dry weather flow and sustain for a longer period i.e., from 100 days
to 240 days.
Saxena, Ruchi and Nautiyal, Subhash 2001. Effect of water stress on the chlorophyll contents of the
leaves of Pinus roxburghii sarg. of different seed-sources at seedling stage. The Indian Forester, 127(9):
1033-1042. Plant Physiology, Botany Division, Forest Research Institute, Dehradun, Uttaranchal. [PINUS
ROXBURGHII; SEEDLING; WATER STRESS]
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The effect of water stress on the chlorophyll contents of the leaves of Pinus roxburghii (Chir pine)
were studied under controlled glass house conditions. The total chlorophyll, chlorophyll a and chlorophyll b
contents decreased with increasing water stress in all seed sources. Gaucher seed sources showed maximum
values for chlorophyll a, b and total chlorophyll, while the ratio of chlorophyll a and chlorophyll b was
maximum for the Sankri seed source.
Saxena, Ruchi and Nautiyal, Subhash 2001. Variation in growth and survival of five seed-sources of
Pinus roxburghii sarg. under various stages of water stress. The Indian Forester, 127(5): 563-574. Plant
Physiology, Botany Division, Forest Research Institute, Dehradun, India. [COLLAR DIAMETER; PINUS
ROXBURGHII; SEEDLING]
Five seed-sources of Pinus roxburghii were evaluated for their water stress tolerance behaviour.
The water stress was developed by with holding watering at daily, weekly, fortnightly and monthly interval.
Overall, the growth and survival of the seedlings of all the seed-sources decreased with increasing water
stress. The survival percentage was generally unaffected upto weekly watering interval at initial stages (upto
two months) however, it started deelining afterwards at fortnightly and monthly watering intervals in all the
seed-sources. Compared to Sankri, Uttarkashi and Tehri seed source, Gaucher and Mussoorie showed 100%
survival at monthly watering interval in the month of September. It has generally been observed that Chir
pine is moderately drought tolerant species and could be grown under stress sites without watering upto one
month, but it needs irrigation or rainwater in the subsequent months, otherwise, casualties may occur in the
plantations. Overall, Uttarkashi, Gaucher and Mussoorie seed-sources were found better in growth as well as
for dry matter production as compared to Sankri and Tehri seed-sources.
Sharma, C.M.; Ghildiyal, S.K. and Nautiyal, D.P. 2001. Plus tree selection and their seed germination
in Pinus roxburghii from Garhwal Himalaya. Indian Journal of Forestry, 24(1): 48-52. Department of
Forestry, HNB Garhwal University, P.B. No. 76, Srinagar, Garhwal 246174, Uttaranchal, India.
[DIAMETER; GARHWAL HIMALAYA; PINUS ROXBURGHII; SEED GERMINATION]
The plus selection and seed germination in Pinus roxburghii was done by selecting superior
provenances from different localities of Garhwal Himalaya. The PCT's were selected on the basis of
minimum selection standards and superiority per cent methods. The seeds of plus trees were germinated at
25oC in a germinator after treating them with distilled water, H2O2 and GA3 separately. The highest seed
germination percentage (100%) was recorded in CPT No.-8 (Kalimath provenance) and particularly in the
seeds those were treated with distilled water and H2O2.However, in GA3 the highest germination percentage
(94% was recorded in Godnar (CPT No.4) and Vana (CPT No. -21) provenances.
Sharma, D.K. and Sharma, I.M. 2001. In Himachal Pradesh - Apply boron for higher yield in cole
crops. Indian Horticulture, 46(1): 7-8. Regional Research Station, Dr Y.S.Parmar University of Horticulture
and Forestry, Bajaura, H.P., India. [AGRO-CLIMATIC; COLE CROPS; CULTIVATION; HIGHER
YIELD]
Cultivation of cole crops - cauliflower, cabbage, kohlrabi, broccoli, Brussels' sprouts and Chinese
cabbage - has become highly remunerative in Himachal Pradesh. It is due to favourable agroclimatic
conditions. Further introduction of high-yielding varieties/hybrids and taking the successive cultivation of
these crops by adopting improved cultural practices usually deplete the nutrients from the soil and
consequently causes deficiency symptoms/physiological disorders. Therefore, their management is an urgent
need.
Sharma, I.M. and Bhardwaj, S.S. 2001. Canker and die-back of Robinia pseudocacia Linn.- A new
emerging disease in Himachal Pradesh. The Indian Forester, 127(9): 1025-1032. Regional Horticulture
Research Station, Bajaura, Kullu, H.P. [DIAMETER; FUNGI; ROBINIA PSEUDOCACIA; SOIL
MOISTURE]
Canker and die-back disease in Black locust (Robinia pseudocacia) was identified to be caused by
two different strains of Fusarium oxysporum and its incidence ranged between 27-35 per cent in different
localities of district Kullu and Mandi in Himachal Pradesh. Detailed symptomatology and preliminary
studies on epidemiology and control have been discussed.
G.B. Pant Institute of Himalayan Environment and D evelopment
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Sharma, J.R. and Das, Kanad 2001. Mycological trip to Pindari Glacier. Indian Journal of Forestry,
24(2): 239-244. Botanical Survey of India, 192, Kaulagarh Road, Dehradun 248195, Uttaranchal, India.
[FUNGI; MACROFUNGAL DIVERSITY; PINDARI GLACIER]
Macrofungal diversity observed during a survey tour to pindari Glacier in the month of SeptemberOctober 1999, has been described. About 24 collections of fungi belonging to 13 species of the family
Russulaceae are also described in brief.
Sharma, R.C. and Sharma, Sanjeev 2001. Reaction of poplar germplasm to Cladosporium leaf spot.
The Indian Forester, 127(2): 160-162. Dr. Y.S. Parmar University of Horticulture and Forestry, Nauni,
Solan, H.P., India. [EXOTIC; FUNGICIDE; GERMPLASM; LEAF SPOT]
Populas ciliata, an indigenous species is widely distributed in Western Himalayas and is attacked
by large number of pathogens. Cladosporium humile, the incitant of leaf spot causes defoliation of great
magnitude to Ciliata in nurseries and plantations. During 1997-98, an defoliation of great magnitude of
Ciliata in nurseries and plantations. During 1997-98, and experiment was conducted to assess 42
clones/species/hybrids of Populus species against C.humile. Out of 24 clones of P. ciliata, none was found
disease free. Eight clones were rated as susceptible while rest were highly susceptible. All other 18
hybrids/clones of P. deltoides, P. robusta, P. yunnanensis, P. trichocarpa, P. eugenii, P. oxford, P. gwayder
and P. regenerata were found to be immune.
Sharma, R.C.; Kaushal, A.N. and Panwar, S.C. 2002. Drying of desi katha at different temperatures,
relative humidity levels and in bry-air dehumidifier. The Indian Forester, 128(1): 84-90. Dr. Y.S.
Parmar University of Horticulture and Forestry, Nauni, Solan, Himachal Pradesh. [DESI KATHA;
MOISTURE CONTENT; RELATIVE HUMIDITY]
Drying of `desi' katha at six different temperatures, nine relative humidity levels and in Bry-air
dehumidifier was studied. Drying was rapid at 30oC but katha characteristics were maintained well when
drying was executed at 5 or 10oC. The duration of drying period was longer at 5oC as compared to drying to
30oC. Drying at 40 per cent relative humidity took 50 days as compared to 125 days at 80 per cent relative
humidity to achieve the desired moisture content. In Bry-Air dehumidifier, it took only 7 days to achieve the
desired moisture content in desi katha as compared to 45 days under traditional factory conditions.
Sharma, Sanjeev; Sharma, R.C. and Sharma, J.N. 2001. Morphological variability in Melampsora
ciliata - The incitant of poplar leaf rust. The Indian Forester, 127(2): 242-248. Dr. Y.S. Parmar University
of Horticulture and Forestry, Nauni, Solan, H.P., India. [CLIMATIC ZONES; ENVIRONMENTAL
CONDITION; POPULUS DELTOIDES]
Variation in the dimensions of urediniospores of Melampsora ciliata harvested from different
poplar species grown under different environmental conditions has been observed in the present
investigations. Smallest urediniospores (20.88 x 15.43 µm) produced on P. ciliata were recorded at Rahla
(Zone III) while largest (36.30 x 19.97 µm) were recorded at Raison (Zone II). urediniospores produced on
P. deltoides and P. nigra were smaller in size at Nauni and Raison (Zone II), while larger spores on these
species were recorded at Shoghi and Tapri (Zone III). Spores produced in pustules of P. alba at Spillo were
smaller as compared to those produced at Reckong Peo. Irrespective of the host genotype and climatic zone,
smallest urediniospores were produced on P. alba.
Silori, C.S. 2001. Status and distribution of anthropogenic pressure in the the buffer zone of Nanda
Devi Biosphere Reserve in western Himalaya, India. Biodiversity and Conservation, 10(7): 1113-1130.
Wildlife Institute of India, P.B. No. 18, Chandrabani, Dehradun 248001; Present address: Gujarat Institute of
Desert Ecology, 106 GSFC Township, Fertilizer Nagar, Vadodara 391750, Gujarat, India.
[BIODIVERSITY CONSERVATION; FODDER LOPPING; NANDA DEVI BIOSPHERE RESERVE;
PEOPLE'S PARTICIPATION]
Nanda Devi Biosphere Reserve (NDBR) (2236.74 km2), extending over three civil districts viz,
Chamoli, Pithoragarh and Almora of the state of Uttar Pradesh, is an important protected area of the western
Himalaya owing to its rich biological and cultural diversity. The human (n=1856) and livestock population
(n=7785) of 19 settlements in the buffer zone as well as seasonal grazing by 15000-20000 migratory sheep
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and goats were the major sources of anthropogenic pressure in the reserve. The intensity of wood-cutting
and lopping of a total of 35 sampled woody species was assessed in the buffer zone as parameters of
anthropogenic pressure. Anthropogenic pressure showed restricted distribution due to the sparse location of
human settlements and seasonal use of biomass resources by majority of the inhabitants, who live a transhumane lifestyle. Intensive wood-cutting was limited to within 2 km radius of human settlements while tree
lopping was mainly done by the migratory shepherds around timber-line (3600-3800 m). Of the total cut
trees, the proportion of 20-60 cm girth class cut trees was recorded more. The regeneration percentage of
tree species was higher in Chamoli and Pithoragarh sectors as compared to the Almora sector of the buffer
zone. Fuelwood plantation in the degraded lands around villages through people's participation, introduction
of alternate fuel devices and employment opportunities have been suggested to minimize the dependence of
local people on biomass resources and ensure the biodiversity conservation in the NDBR.
Singh, Balbir; Nayyar, Harsh and Kaushal, S.K. 2001. Response of juvenile culm cuttings of Bamboo
(Dendrocalamus hamiltonii needs & ex munro) to plant growth regulators. The Indian Forester, 127(9):
995-1000. Department of Plant Physiology, HPKV, Palampur, H.P., India. [BAMBOO; CULM CUTTING;
PLANT GROWTH REGULATORS AND ROOTING]
Dendrocalamus hamiltonii Nees and ex Munro, a versatile Bamboo of H.P. shows limitation in
mass propagation through vegetative method using culm cuttings due to low rooting. Application of auxins
(IBA, NAA) and Phenols (Gallic acid, Resorcinol and Vanallic acid) in various doses and duration caused
dose specific stimulation in sprouting, rooting, rhizome formation and survival of its one year old culm
cuttings planted in March.
Singh, Charan and Kumar, Shailendra 2001. Toxicity of insecticides on cut worm Agrotis ipsilon
Hufnagel (Lepidoptera: Nonctuidae) A pest of Paulownia fortunei in Paonta valley. Indian Journal of
Forestry, 24(1): 29-31. Himalayan Forest Research Institute, Shimla 171001 (H.P.). [COLLAR
DIAMETER; INSECTICIDES; SOIL FUMIGANT]
An experiment was conducted on comparative toxicity of two soil fumigants namely furadan EG
and phorate 10G tocontrol cut worm attack on Paulownia plants. on preliminary observationaverage number
oflarvae/m2 before treatment of two fumigants @ 10g/m2, 20g/m2and 30 g/m2 respectively was found
5.75±1.63,6.25±2.04 &4.74±1.47and 5.25±1.29.6.50±1.11 & 5.00±1.58 respectively (total average number
in experimental plot was 5.53±1.59m2). First dose of these two soil fumigants @ 10g/m2, 20 g/m2and 30
g/m2was applied at the time of planting of root cutings with second application of same dose in same pattern
at the time of sprouting ofcutting, i.e., after 30 days of first dose. After one month from initiation of sprouts
the number of larvae m2 in beds treated with furadan 3 G and phorate 10G was calculated
3.75±1.08,1.25±0.43, 2.25±0.83 and 3.25±0.82, 1.75±0.43, 1.50±0.50 respectively,and mortality percentage
of plants was recorded 31.25,23.43, 25.00 and 28.13, 18.75 and 20.31 respectively. Results of this
experiment showed that phorate 10 @ 20 g/m2 is more effective and comparatively more suitable tan furadan
3G to reduce the epidemic of this insect pest at nursery stage without hampering the usual growth of plants.
Singh, E.N.; Nungchim, A.; Singh, S.S. and Tiwari, S.C. 2001. Influence of Tectona grandis and
Duabanga grandiflora on soil properties in humid tropics of Arunachal Pradesh. Indian Journal of
Forestry, 24(2): 135-142. Department of Forestry, North Eastern Regional Institute of Science and
Technology, Nirjuli 791109, Itanagar, Arunachal Pradesh, India. [ARUNACHAL PRADESH;
PLANTATION; SOIL PROPERTIES; TECTONA GRANDIS]
The present study reports the influence of Tectona grandis (Teak) and Duabanga grandiflora
(Kokhon) plantations on physical, chemical biochemical and microbiological properties of soil. Statistical
analysis of data has revealed that there was a general trend of improvement of soil properties in both the
plantation sites over control. However, between two plantations kokhon plantation resulted in greater
improvement on soil properties such as bulk density, water holding capacity, organic carbon, total nitrogen,
available phosphorus, microbial population numbers, enzyme activities, litter dry mass production and
release of nitrogen from the litter. This indicate that the continued maintenance of kokhon plantation over a
period of 20 years has little or no adverse effect on soil properties.
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Singh, N.B.; Kumar, Dinesh; Rawat, G.S. and Gupta, R.K. 2001. Establishment of breeding orchard
of Populus deltoides bartr. The Indian Forester, 127(1): 3-10. Forest Research Institute, Dehradun,
Uttaranchal, India. [BREEDING ORCHARD; POLLINATION; POPULUS DELTOIDES]
In order to maximise the chances of inter-population and intra-population open-pollination in
Populus deltoides, a breeding orchard has been established at Forest Research Institute, Dehradun. The
orchard will also provide reproductive buds for undertaking control-pollination among promising clones of
this species. Seventeen female clones and 25 male clones have been planted in the orchard. Eight
outstanding clones, which are yet to manifest their sex, have also been included in the orchard.
Singh, Sanjay and Singh, S.P. 2001. A comparative study of herb foliage physiognomy in Central
Himalayan Forests. Indian Journal of Forestry, 24(1): 12-17. Tropical Forest Research Institute, P.O.
RFRC, Mandla Road, Jabalpur 482021; Department of Botany, Kumaun University, Nainital, India.
[BROAD-LEAVED; CENTRAL HIMALAYA; ENVIRONMENTAL CONDITION; FOREST
ECOSYSTEM]
The present study pertains to leaf physiognomical aspects of predominant growth forms in
herbaceous layer of some Central Himalayan forests of different composition. Erect forms, umbrella-like
forms and basal leaf forms are the main non-graminoid herb growth forms. These were compared for a set of
predetermined parameters related mainly to plant height and leaf characteristics. The findings highlight
adaptational strategies of these forms manifested in varying patterns of plant height, stem form, branching,
leaf conformations, arrangement and inclination.
Singh, V.N. and Upadhyay, A.K. 2001. Volume tables for G48 and D121 clones of Populus deltoides
for the tarai and bhabhar region of Uttaranchal. The Indian Forester, 127(1): 21-29. Forest Research
Institute, Dehradun, Uttaranchal, India. [CLONES; POPULUS DELTOIDES; UTTARANCHAL]
In this paper regression equations for volume and height of two clones of Poplar viz. G48 and
D121 grown in the forest land of the Tarai and Bhabhar region of U.P. have been developed. Based on them
the volume tables of these two clones have been prepared.
Sundriyal, Manju and Sundriyal, R.C. 2001. Seed germination and response of stem-cuttings to
hormonal treatment in six priority wild edible fruit species of Sikkim Himalaya. The Indian Forester,
127(6): 695-706. G.B. Pant Institute of Himalayan Environment & Development, North East Unit, Itanagar,
Arunachal Pradesh, India. [AGROFORESTRY SYSTEM; BIOTIC PRESSURE; EDIBLE FRUITS; SEED
GERMINATION; SIKKIM HIMALAYA]
The present study was undertaken with the objectives to study germination and vegetative
propagation of six most preferred wild edible fruit species, which bear maximum biotic pressure in natural
habitats in the Sikkim Himalaya. All the species had fairly good seed germination (70-100%) except for
Baccaurea sapida(34-50%). Seeds of Spondias axillaris showed viability up to 390 days, Machilus edulis
250 days, B. sapida 150-180 days, Eleagnus latifolia 70 days and Diploknema butyracea 50 days.
Observations on stem sprouting and rooting were made in different seasons after treating stem cuttings with
growth hormones, and it varied significantly among species. For Diploknema butyracea, 75% stem cutting
recorded sprouted while for Eriolobus indica and Eleagnus latifolia only <40% stem cuttings sprouted.
Increased concentration of IAA, IBA and NAA adversely affected sprouting of all the species. No sprouting
was recorded for Machilus edulis and Baccaurea sapida in any treatment as well as in control set. It was
recorded that though the spcies have good germination at nursery condition, the plant dwellers collect
maximum fruits from all accessible locations from wild forest stands. To conserve species from overexploitation, these species need to be included in afforestation programmes and in agroforestry systems so
that farmers may get better economic returns from them, at the same time species may be protect in natural
habitats.
Sundriyal, Manju and Sundriyal, R.C. 2001. Wild edible plants of the Sikkim Himalaya: Nutritive
values of selected species. Economic Botany, 55(3): 377-390. G.B. Pant Institute of Himalayan
Environment and Development, North East Unit, Vivek Vihar, Itanagar 791113, Arunachal Pradesh, India.
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[MACRO AND MICRONUTRIENTS; NUTRITIVE VALUE; PROXIMATE ANALYSIS; SIKKIM
HIMALAYA; WILD EDIBLE PLANT]
The wild edible plants form and important constituent of traditional diets in the Himalaya. In the
Sikkim Himalaya a total of 190 species have been screened as edible species out of which nearly 47 species
come to the market. The present paper deals with nutritive values of 27 most commonly consumed wild
edible plants in the Sikkim Himalaya. Of 27 plant species that were analyzed for their nutritive values, 22
were edible for their fruits and five for leaves/shoots. Among different plant parts, generally higher nutrient
concentration was recorded for leaves, followed by new shoots and fruits. For different species the crude
fiber content ranged between 2.15-39.90%, and the total soluble salts between 4.66-21.0%, and the vitamin
C content from 6-286 mg/100g. The fat content was determined high in the fruits of Castanopsis species,
Machilus edulis, and Cinnamomum species, while the protein content was highest in Hippophae
rhamnoides, Cucumis melo, and Eleagnus latifolia. The total carbohydrate content ranged from 32-88% in
the fruits of various wild edibles, the reducing sugar from 1.25-12.42%, total sugar from 2.10-25.09%, the
lignin content varied from 9.05-39.51%, the hemicellulose between 25.63-55.71% and cellulose content
varied from 9.57-33.19% in different species. Among the various macronutrients estimated in the plant
samples of different wild edible species, nitrogen was present in highest quantity, followed by potassium,
calcium, magnesium, phosphorus, and sodium. Micronutrients, such as iron, zinc, magnesium, and copper
coontents were analyzed in different plant parts of various wild edible species. The iron content was higher
in leaves and new shoots. The study shows that wild edible plants are good source of nutrient for rural
population, and also well comparable with various commercial fruits. It is suggested that a few wild edible
species need to be grown for commercial cultivation and adopted in the traditional agroforestry systems,
which will lead to reduced pressure on them in natural forest stands as well as producing economic benefits
for poor farmers.
Tandon, Kavita; Khan, S.N. and Singh, Punam Kumari 2001. Effect of toxic metabolites of seedborne fungi on germination of Albizia procera. Indian Journal of Forestry, 24(1): 88-89. Forest Research
Institute, Dehradun, Uttaranchal, India. [FLORA; SEED GERMINATION; SEED-BORNE FUNGI;
TOXICITY]
Effect of toxic metabolites of five fungi isolated from seeds of Albizia procera, viz., Aspergillus
niger, Aspergillus flavus, Cladosporium cladosporioides, Fusarium sp. and Alternaria alternata was studied
on seed germination. Seed germination was greatly influenced by fungal metabolites. The reduction in seed
germination may be ascribed to toxic substances secreted by test fungi. The fungi vary in their potentiality,
viz.,Alternaria alternata (34.30%) as highly potent followed by A. niger (30.30%). Fusariu sp. (26.60%),
and Aspergillus flavus (25.00%) proved to be equally potent and Cladosporium cladosporioides (10.00%) as
the least potent of all.
Tewari, V.C. 2001. Discovery and sedimentology of microstromatolites from Menga Limestone
(Neoproterozoic/Vendian), Upper Subansiri district,Arunachal Pradesh, NE Himalaya, India. Current
Science, 80(11): 1440-1444. Wadia Institute of Himalayan Geology, 33, General Mahadeo Singh Road,
Dehradun 248001, Uttaranchal, India. [ARUNACHAL PRADESH; DOLOMITE; MENGA LIMESTONE;
MICROSTROMATOLITES; PHOTOSYNTHESIS]
Microstromatolites and filamentous cyanobacteria have been discovered from cherty limestone
facies of Menga Limestone well exposed along Menga-Mara road section of Upper Subansiri district,
Arunachal Pradesh, NE Himalaya, India. The microstromatolites are mm size in dimension and show welldeveloped cycles of columnar overhanging, enveloping and conical structures in petrographic thin sections.
The other characteristic features of microstromatolitic facies are fibrous radial fabric, zoned dolomite,
recrystallized oolites and intraclasts. These microbial facies suggest that sedimentation is controlled by
microbial mats in extensive tidal flat complex where photosynthesis was taking place. The deposition took
place mainly in subtidal to intertidal zone and the influx of coarser sediments indicates high-energy intertidal
environment. The Menga Limestone is regionally correlated with Dedza Formation in the Arunachal
Pradesh. The Bomdila Group with Lower Tenga Formation and Upper Dedza Formulation has been
correlated with Daling Buxa Formation of Darjeeling and Sikkim Himalaya by earlier workers. A
Riphean/Mesoproterozoic age is assigned to these carbonates. The stromatolitic assemblage is characterized
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by Vendain or Neoproterozoic build-ups of Stratifera and Nucliella only in the present area. The present
discovery of microstromatolites and the complete absence of Riphean assemblage from the Menga
Limestone suggest a Vendian/Terminal Neoproterozic age for the Menga-Dedza/Buxa Dolomite of NE
Himalaya.
Tulachan, P.M. 2001. Mountain agriculture in the Hindu Kush-Himalaya. Mountain Ressearch and
Development : 260-267. Mountain Farming Systems Division, International Centre for Integrated Mountain
Development (ICIMOD), GPO Box 3226, Kathmandu, Nepal. [COMPARATIVE ECONOMIC
ANALYSIS; FARMING SYSTEMS; FOODGRAIN; HINDU KUSH-HIMALAYA; HORTICULTURE;
LIVESTOCK]
In order to better understand the state of mountain agriculture, this article analyzes trends for 3
integral components of mountain farming systems-production of foodgrain crops, horticultural and cash
crops, and livestock-using time series data published by national government in 5 Hindu Kush-Himalayan
(HKH) countries. Results show that, although the area under foodgrain crops has not increased, their yields
have not declined as much as is often perceived. In some cases crop productivity has increased. This
evidently implies that mountain farmers are maintaining productivity of foodgrain crops for food security
reasons. Results also suggest increasing trends in crop diversification toward horticultural and cash crops.
Present trends in rapid expansion of areas under these crops indicate the growing importance of horticultural
and cash crops in mountain farming systems and the household economy across the Hindu Kush-Himalaya.
These trends have positive implications for the future development of mountain agriculture in terms of
harnessing mountain niches and comparative advantages. In the livestock sector, there is a general decline in
the cattle population across the HKH. Trends indicate the possibility of greater development of smallholder
dairies with improved buffaloes in the Himalayan subtropics. The number of stall-fed buffaloes and goats is
rising with increased use of external inputs and purchased feed, thus contributing positively to food security
and nutrition in mountain households.
Tyagi, P.C.; Joshi, B.P.; Sharma, N.K. and Khullar, A.K. 2001. Perennial pigeonpea as a vegetative
barrier for protection and production in millet-lentil cropping systems. The Indian Forester, 127(4):
423-430. Central Soil and Water Conservation Research and Training Institute, Dehradun, Uttaranchal,
India. [AGROFORESTRY SYSTEM; CROPPING SYSTEM; SOIL EROSION]
To evolve a promising cropping system which reduced run-off, soil loss, and increases total
production under marginal rainfed lands of Doon Valley and lower Himalayan region, ragilentil and
kodomillet-lentil systems with and without vegetative barriers were constructed and tested at 2% sloping
experimental field. The treatments were monitored for run-off, soil loss and production parameters. It was
observed that incorporation of perennial Pigeonpea hedge rows in the cropping systems reduced the run-off
and soil loss but significantly increased total production and net returns.
Uniyal, D.P.; Verma, S.K. and Chauhan, Anita 2001. Clonal variation in rooting responses of juvenile
cuttings of chir pine (Pinus roxburghii Sarg.). The Indian Forester, 127(9): 1012-1018. Division of
Genetics and Tree Propagation, Forest Research Institute, Dehradun, Uttaranchal. [CLONAL VARIATION;
PINUS ROXBURGHII; STEM CUTTING]
The peper summarizes the results of rooting of juvenile cuttings of Chir Pine (Pinus roxburghii
Sarg.). Cuttings emanating from 9 clones of P. roxburghii. (UPTSB-14 (Bhasla), HPSNR-5 (Nurpur),
UPBER-5 (Berinag), UPKAL-10 (Kaligarh), UPPAT 1094 (Patwadangar), UPTSS-3 Sikanderdhar),
UPDNH-770 (Dhanari), UPBER-368 (Berinag) and UPDNH-81 (Dhanari) were treated with different
concentrations of IBA viz. 1000 ppm, 2000 ppm, 3000 ppm and 4000 ppm and planted in vermiculite under
mist condition. Significant differences in rooting percentage and other root parameters were observed
between the clones. Among the four concentrations of IBA tried, 4000 ppm proved to be the best. 100%
rooting was observed in three clones viz. UPTSB-14, UPKAL-10 and UPPAT-1094.
Uniyal, Kamla 2001. Incidence of arbuscular mycorrhizal fungi in ecologically restored mined area of
Doon Valley. The Indian Forester, 127(6): 690-694. Forest Pathology Division, Forest Research Institute,
Dehradun, India. [FUNGI; SEEDLING; SOIL ANALYSIS]
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The paper reports the occurrence of AM fungi in ecologically restored phosphate mined area at
Maldevta in Doon Valley (Uttaranchal). 11 host species represented by 4 tree species, 4 shrubs and 3 grasses
were screened for association of AM fungi and roots were assessed for colonization. 12 species of Glomus, 2
species of Gigaspora, 1 species of Acaulospora, 1 species of Scutellospora and 2 species of Sclerocystis
were isolated and identified. Most samples had 3-5 different AM species. The spore density varied from 16165 spores/100 g of soil. Glomus macrocarpum, G. caladonium, G. constrictum, G. mosseae and G.
reticulatum were common among which G. macrocarpum was dominant. Root colonization varies 15 to 72
per cent.
Uniyal, Kamla; Singh, Ajab and Pandey, Rajiv 2001. Leaf blight of poplar and its control. The Indian
Forester, 127(12): 1394-1396. Forest Pathology Division, Forest Research Institute, Dehradun, Uttaranchal,
India. [CHINA CLONE; FUNGICIDE; INFECTION INDEX; LEAF BLIGHT]
Survey for forest diseases revealed 70-100 per cent infection in two China clones and one Korean
clone of Poplar. Phyllosticta adjuncta was recorded causing leaf blight and premature leaf fall in nursery.
Dithane M-45 and Radomil were found effective to control the disease in nursery.
Upadhyay, Rajeev 2001. Middle Cretaceous carbonate build-ups and volcanic seamount in the Shyok
suture, Northern Ladakh, India. Current Science, 81(6): 695-699. Birbal Sahni Institute of Palaeobotany,
Lucknow 226007, India. [CARBONATE BUILD-UPS; FAUNAL ASSEMBLAGE; LADAKH; SHYOK
SUTURE]
Along the Shyok suture zone in northern India, a 200 m thick limestone succession has been
identified as a carbonate platform margin with build-ups. This limestone succession is directly overlying
volcanic rocks of island arc affinity. The partly recrystallized reefal limestone which rests on a volcanic
seamount or ridge contains abundand rudists, corals, gastropods, algae and a rich orbitolinids assemblage of
Late Aption-Early Albian age. This faunal assemblage reflects a shallow water tropical environment for the
carbonate build-ups and also shows a close affinity with those recorded from the Yasin Group in northwestern Pakistan. The presence of Late Aptain Horiopleurea, Radiolitidae and different forms of
Orbitolinae and other microfaunal assemblage in the reefal limestone, dates the udderlying volcanic edifice
as Middle Cretaceous or older. Rudists, nerineids, coral and foraminifers of Lower Cretaceous age are
widely distributed as a feefal framework all along the tropical and sub-tropical Euro-African-Asiatic regions
of the norther margin of the Tethys. However, prior to our findings, the Cretaceous carbonate build-ups
associated with submarine volcanism have only been reported in the Caribbean, Sicily in Italy, Yasin in
Pakistan and from dredged samples from a sea-mount in the central Pacific region.
Valdiya, K.S. 2001. Reactivation of terrane-defining boundary thrusts in central sector of the
Himalaya: Implications. Current Science, 81(11): 1418-1431. Geodynamics Unit, Jawaharlal Nehru Centre
for Advanced Scientific Research, Bangalore 560064, India. [DETACHMENT THRUST; EPICENTRE;
TEAR FAULT; TECTONIC PLANE]
The central sector of the Himalaya is under very strong compressive strain. Almost all thrusts that
define the boundaries of lithotectonic terranes of the Kumaun Himalaya are active, though variably, for
much of their extent. The fault reactivation is expressed in different geomorphic developments and drainage
responses. In the north, neotectonic movements along the fault zone, that caused detachment of the Great
Himalayan crystalline foundation from the Tethyan sedimentary pile, have resulted in formation of lakes
upstream of points of the fault crossings and in the development of deep gorges downstream. Confined to
the inner Lesser Himalaya in the middle of the Himalayan domain, are stepped terraces lining valleys
upstream of the reactivated Almora Thrust, implying commonly three pulses of uplift in the late Quaternary
time. The synclinal nappe of the crystalline rocks bound by the Almora Thrust is an active fold. In the south,
reactivation of faults of the schuppen zone of the Main Boundary Thrust is evident from the pronounced
dextral swing of antecedent rivers, the truncation of colluvial cones and fans in the fault zone, and the
valley-fills upstream of points of the faults that cross them. In the foothills, Holocene movements along the
Himalayan Frontal Fault have considerably uplifted and tilted the late Pleistocene-to-early Holocene gravel
deposits covering the Siwalik terrane. The boundary thrusts merge with the plane of decoupling or
detachment thrust along which the pile of Himalayan rocks was uprooted from its foundation. Earthquake
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hypocentres at depths of 15 to 25 km below the surface define this plane and imply ongoing movements on
the detachment thrust. Continuing uplift related to active faults is related to the movements on this thrust
plane.
Verma, S.K.; Sharma, V.K. and Bagchi, S.K. 2001. Variation in specific gravity of wood in
segregating F2 and F3 populations of E. citriodora hook. x E. torelliana F.V. muell. hybrids. The Indian
Forester, 127(4): 450-456. Division of Genetics & Tree Propagation, Forest Research Institute, Dehradun,
Uttaranchal, India. [SPECIFIC GRAVITY; VEGETATIVE PROPAGATION; WOOD]
The present paper reports the variations observed in specific gravity of wood in segregating
populations of F2 and F3 hybrids of E. citriodora and E. torelliana. Perhaps this is the first report of its kind
so far as the F2 and F3 hybrids of Eucalyptus are concerned. These studies were carried out on 10-year-old
plants growing in a field trial laid out in 1987 at New Forest Campus, Dehradun. (Alt. 640m. Lat.30o30'40"
N,R.F. 216 cm.). A comparison in specific gravity of wood has been made with parent species involved in
hybridization. A subtle range in variation in specific gravity of wood was observed due to segregation. The
range in specific gravity of wood observed was 0.8144-0.8931 in E. citriodora, 0.6279-0.6590 in E.
torelliana and 0.5170-0.6677 for F2 and F3 recombinants. Since a wide spectrum of variation has been
observed in individual tree specific gravity of wood belonging to F2 and F3 generation hybrids this has
offered ample scope for selection of desired recombinants for different end uses.
Zomer, Robert J.; Ustin, Susan L. and Carpenter, Chris C. 2001. Land cover change along tropical
and subtropical riparian corridors within the Makalu Barun National Park and conservation area,
Nepal. Mountain Research and Development, 21(2): 175-183. International Center for Research in
Agroforestry (ICRAF), United Nations Avenue, Gigiri, PO Box 30677, Nairobi, Kenya; Center for Spatial
Technologies and Remote Sensing, Department of Land, Air and Water Resources, Viehmeyer Hall,
University of California, Davis, CA 95616, USA; Wildlands Studies Program, San Francisco State
University, Extended Education, 3 Mosswood Circle, Cazadero, CA 95421, USA. [BIODIVERSITY;
FOREST VEGETATION; LAND-COVER; MAKALU BARUN NATIONAL PARK; NEPAL]
Low elevation riparian forests found within the Middle Hills of Nepal are both essential biological
habitats and important resources for local subsistence farmers. Forming networks of habitat patches within
the primarily agricultural matrix of the Middle Hills, these forests are repositories of a rich biological
diversity. Dynamics of forest change along riparian corridors were investigated within the newly established
Makalu Barun National Park and Conservation Area (MBCA) of eastern Nepal, based on a comparison of
remote sensing data over a 20-years interval. Multispectral analysis and a supervised classification of
Landsat TM (1992) and Landsat MSS (1972) data estimate approximately 7000 ha of low elevation riparian
forests within the study are. Change detection analysis estimates based on the respective supervised
classifications reveal little significant change in extent of the tropical and subtropical zone riparian forests.
More impact was evident towards the upper elevational limits of the study area. A 4% (approximately 300
ha) loss of cover within areas previously designated as forest is estimated. For all areas in the study area, a
net loss of forest of 11% is estimated. Land use is shown to be highly dynamic, with significant internal
trading between land use classes. The important role of riparian corridors in biodiversity conservation within
the Middle Hills of east Nepal is discussed. Further research on biodiversity within these patches and a
specific recognition of the value of remnant riparian forests within the landscape and rural economy are
required if conservation goals for the eastern Nepal Himalaya are to be met.
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News & Views
Compiled by S.N. Nandy, D.S. Negi, S.K. Sinha and P.M. Pandey
G.B. Pant Institute of Himalayan Environment and Development, Kosi-Katarmal, Almora 263643, India
State reserve forests under Naga occupation
Seven reserve forests namely, Diphu, Rengna, Doyang, Upper Dihing, Lower Dihing, Nambor
Reserve forests in North-East have been encroached by the Nagas and some non-Naga tribes. Report
revels that about 92% of total 88,380 ha land occupied by the encroachers due to the sheer negligence on
part of the successive state governments.
THE SENTINEL: January 2, 2002
Protection of wildlife in NC Hills district demanded
Following wanton killing of wildlife in North Cachar Hills, the rare varieties of wildlife are on
the verge of extinction. Days are not far when the district of North Cachar Hills, the natural habitat of
large number of wild animals and birds would turn into a place without animals. Several organisations
including the Society for Prevention of Crulty of Animals and Haflong-based Organisation of Aborgines
for Social Interaction among Societies (OASIS) demanted the establishment of wildlife wing under the
forest department and the Barail range should be kept reserved for wild animals.
THE ASSAM TRIBUNE: January 9, 2002
The lost battle: Dam will submerge Tehri town
For the opponents of the Tehri dam project in Uttaranchal, the battle is well and truly lost. The
Chipko leader Surderlal Bahuguna’s marathon fasts opposing dam construction are history, as his Jhuggi
on the bank of river Bhagirathi is on ther verge of submergence. Several committees have indicated the
project as a safety hazard in a highly seismic region – yet the first phase of the dam is fast nearing
completion. The town of Tehri, along with 22 sorrounding villages will be submerged by the reservoir of
the dam when both phasees are complete; another 74 villages will be partly hit.
Debashish Mukherji for THE WEEK: January 13, 2002
Big forest projects on the cards
According to Forest Minister of Himachal Pradesh, Rs. 60-crore Indo-UK Himachal Forestry
Project had been cleared by the United Kingdom and work on it would be commenced shorthly. Initially
the project would be launched from Mandi and Kullu district, and will be extended to the entire state on
second phase. The main thrust would be on to uplift the economic status of the beneficiaries, conservation
and development of forest, plantation and preservation of forest wealth.
THE TRIBUNE: January 16, 2002
National parks converted into societies
In a bid to reduce its expenditure and encourage participation of locals in the promotion of ecotourism, the Himachal Pradesh Governmet has converted the lion safari at Renuka and Great Himalayan
National Park at Kufri into independent societies. These steps are being taken to make these tourist
destimations self-sustainable without funds from the government. The government had decided to place
the infrastructure of the forest department in the places of tourist interest at the disposal of these societies.
THE TRIBUNE: January 17, 2002
H.P. Govt. relaxes building construction norms
In a surprise move, the Himachal Pradesh Cabinet cleared construction of upto five floors for all
commercial, hotels, and residential buildings in the state. The Cabinet has clarified its stand, as scarcity of
suitable land in the state, along with the compulsion of builders to get their design checked by a structural
engineer before any construction. However, the move of lifting ban prior to the forthcoming Shimla
Municipal Corporation, has invited widespread criticism on the ground of seismic trheats of the region.
THE HINDU: January 30, 2002
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A way out of the woods
Once recommended for nomination as a world heritage site, is now facing the challeng of
recognition as an international biosphere reserve. The Great Himalayan National Park (GHNP), one of
western Himalaya’s least-distributed representative eco-system in Kullu district of Himachal Pradesh is the
home to the endangered western Tragopan, alongwith 300 species of birds, musk dear, the Himalayan tahr
and the snow leopard. The studies pointed out how badly the local exploitation of the GHNP’s natural
resources – through herb-collection, grazing, fuel and fodder needs – had affected the forests. Surveys show
between 3000 and 6000 people and more than 20000 sheep and goats are dependent on the GHNP for their
daily sustenance. Though GHNP authorities have stopped issuing permits for herb-collection, officials admit
that the pactice still continues clandestinely, as does poaching.
THE INDIAN EXPRESS: February 3, 2002
Funds for Dal lake vanish
Rs. 15 crore of the Central grant to clean up the Dal lake has been embezzled by the officials of
Lake and Waterways Development Authority (LWDA), according to Vigilance Commissioner of Jammu
& Kashmir. Officials in the LWDA, however, blame politicians, who hamper the initiative and prevent
the state government from removing the encroachments inside the lake. Following a Public Interest
Litigation, the Supreme Court asked the State Government to furnish the details of the funds spent on the
development of the Lake.
THE TIMES OF INDIA: February 6, 2002
J&K to launch Project Hangul
The Jammu & Kashmir government will launch shortly a comprhensive project to preserve
Hangul, a rare specie of deer mostly found in the mountainous ranges of the Kashmir valley. The projcet
Hangul envisages conducting a census of the species, its habitat management and creating awareness
about the threat to the fast-dwindling animal. The multi-disciplinary and a pragmatic approach for
perserving hangul and training to manage the animal’s habitat would be conceptualised properly to
achieve long-term gains in increasing the population of hangul, the pride of the valley.
THE KASHMIR TIMES: February 13, 2002
NE forest and related ecosystems under pressure
Remote sensing and geospatial modelling have shown that forest and related ecosystems in
North-East India are under severe pressure from biotic and abiotic factors. Jhum cultivation, population
pressure, and weak government polices has agrevated the large-scale deforestation in the foothill region
of eastern Himalayas. The reduction in forests was more during 1999-2000 than during 1994-1999, and
many medicinally and economically important species might lost during the period contributed to loss in
biodiversity in the region.
THE ASSAM TRIBUNE: February 17, 2002
HP seeks help to check rodents
Having been able to largely control the outbreak of pneumonic plague in Rohru sub-division of
Himachal Pradesh, the state government has shought help from the Centre to tackle plague-causing
rodents in its forest areas. Health officials said that the outbreak of the disease was not from filth in the
plague-affected area. Instead, the hunters became the carriers of the disease on their return to the village
after hunting in the forest. Since the people indulged in poaching in these forests, they were vulnerable to
diseases from rodents. The state government had sought short and long term programmes from the
National Institute of Communicable Diseases to tackle rodents in the state’s forests.
THE TIMES OF INDIA: February 20, 2002
Measles takes epidemic form in South Tripura
With the onset of the dry spell, measles outbreak in interior Tripura, mainly in South District has
reached an alarming situation. According to medical officers, the child deaths are mostly due to bronchopneumonis, the post measles syndrome. As the measles turned almost epidemic in several parts of Belonia
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and Sabrum subdivisions, the State Government has taken steps on a warfooting. Medical teams have
been sent to affected villages while local public health physicians are working round the clock.
THE ASSAM TRIBUNE: February 24, 2002
Meet on Himalayas for intensive study on quakes
A workshop on Himalayan-Karakoram-Tibet has suggested ‘intensive study’ of earthquakes and
other hazards in the mountain areas to minimize the damage of life and property. Over 100 eminent geoscientists from Japan, Germany, UK, France, Switzerland, Iran, Nepal and India attended the international
workshop held at Sikkim recommended as certaining the seismographs of a particular area and its
vulnerability, to sinking and sliding before undertaking any constuction activity.
THE ASSAM TRIBUNE: April 2, 2002
Assembly calls for review of Indus water treaty
Jammu and Kashmir legislative assembly called for a complete review of the Indus Water Treaty
and sought compensation from the Government of India for the losses the state has been suffering due to
this covenant. Participating in a discussion on the treaty for which Mr. M.Y. Tarigami, an MLA from
J&K, had moved a short notice motion members as well as the government expressed unanimity in asking
the Centre to review the treaty and compensate the State for losses. There was a complete unison among
the members of all political parties on the issue.
THE KASHMIR TIMES: April 4, 2002
NGO’s measures to tackle AIDS in NE
With the incrasing threat from the growing menace of AIDS and the rapid spread of the HIV
infection throughout the country, the NGO sector involved in combating and containing the disease have
time and again designed innovative techniques and AIDS research projects to put more muscle into their
efforts. In a recent study conducted by the NGO based on field surveillance data, it was found that the
most vulnerable sector in this disease was the women and the children who are alarmingly poised to take
the center stage in HIV epidimic in the near future. The major part of the AIDS control programme is
supported by the European Commission, for which an MoU was signed between the AIDS Prevention
Society and the the Commission in December 2001, the NGO will have to mobilize additional resources
to meet the cost of the project, which includes scientific research related to transmission of the disease.
THE SENTINEL: April 4, 2002
Uttaranchal panel to expedite rehbilitation
The Uttaranchal Chif Minister Mr. N.D. Tiwari has constituted a high power Coordination
Committee headed by the Irrigation Minister to expedite the construction of the Tehri dam project and
rehabilitation of the people who will be displaced by it. Mr. Tiwary has asked the Committee to ensure
safety of the life and property of all those who will be affected by the increase in the reservoir waters
during the coming monsoons. The problems of the oustees, including 5000 personse still staying in Tehri
town should be sorted out amicably and they shifted to suitable places immediately.
THE HINDU: April 8, 2002
Rural electrification in NE a distant dream
Even as the country entered 55th year of its independence, rural electrification in the north-east is
likely to remain a distant dream for majority of the rural folks, as flow of funds has been drastically cut in
the wake of the serious resources crunch faced by the states. The Parlimentary Committee on Public
Undertakeing in its report has taken a serious note of the lop sided allotment of funds suggesting that
Government should examine the phenomenon with adequate seriusness so that the root causes for his
poor off-take of funds are identified and suitable measures are taken. The off-tke of funds for the rural
electrification programmes is highly unsatisfactory, given the fact that the entire north-east region is
completely a rural area with highly inaccessible hilly terrain all over, which requires huge investments in
the creation of a power distribution network.
THE ASSAM TRIBUNE: April 10, 2002
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Elephant conservation suffers in Meghalaya
Elephant conservation process in the tiny and picturesque hill state of Meghalaya has suffered
due to paucity of funds. The human elephant confrontation had further worsened due to practice of Jhum
cultivation, which destroys animal habitats forcing them to invade crop fields. In a report of humanelephant conflicts, the openion poll said only 28% of the villagers wanted total removal of elephants from
their areas. The Meghalaya Forest Department taken measures for conservation of the wild animals
despite of all odds, however, the realization of villagers that the current landuse pattern of slash-and-burn
agriculture is not sustainable has made things easy for the conservationists.
THE ASSAM TRIBUNE: April 15, 2002
Rare animals, birds facing extinction in N.E.
Unbridled export of animal parts, coupled with slaughter for consumption of meat has brought
most of the rare animals and birds to the brink of extinction. The rare brow-antlered deer, locally known
as Sangal in Manipur is believed to be less than 70 now in its natural habitat at Keibul Lamjao National
Park. Many rare birds are not seen now-a-days on Loktak, the biggest natural lake in the northeast after
the commissioning of hydel project. The lake become shallow and heavy siltage, since water is drained
away round the clock, and apart from the presence of fisherman, there is further human intrusion such as
those who settle on the floating biomass in the lake. A few decades ago, the northeastern states were the
proud natural habitates of many exotic and majestic animals and beautiful birds. But, today, they have
become almost extince. The migratory birds are on sale near the sanctuaries in Assam while venison and
the meat of wild animals are on open sale in Nagaland, many parts of Assam and Manipur without any
intervention from the law-enforcing agencies. After the border trade was legalized in 1995, highly
enterprising international smugglers of animal parts are in cohort with the powerful poachers for fetching
huge money from Myanmar across the international border.
THE HINDU: April 16, 2002
Environmentalists worried over NE hydro-electric projects
Several environmental groups and activists have expressed apprehension over the way in which
development projects, especially hydro-electric units, are getting clearance in the North East without
having the least regards for ecological and biodiversity concerns. The 10th Plan also envisages setting up
of 12 hydel projects in the region. The environmentalists feel the projects should be cleared only when
they are found to be strictly adhering to the environmental and social norms. Under the Environmental
Impact Assessment (EIA) notification of the Environmental Act (EPA), 1986, it is mandatory to evaluate
the environmental and social implication of development projects, but most EIA reports tend to suppress
information, which may go against the projects concerened, according to Secretary General of Aranyak
Nature Club, an NGO based on Assam.
THE ASSAM TRIBUNE: April 20, 2002
Drinking water to all in Arunachal by 2007
The Arunachal Pradesh Government is comtemplating to provide dirinking water to every
village of the state by 2007. The projects with capacity of 3.5 and 4 million litres of water per day would
be contructed at Roing in Dibang valley district and Pasighat in East Siang district of the state. The
projects were underway with Built Operate and Transfer (BOT) basis involving the local villages of the
areas, however, some of the villages in the state were remote and inaccessible which indered the entire
process.
THE SENTINEL: May 1, 2002
Shrinking Dal Lake
The issue of conservation of the world famous Dal lake in Kashmir valley along with other water
bodies in the state has not been seriously attend to or deliberated upon either by the government or the
non-government organization (NGOs). The government plan to save or conserve the water-bodies
thourhg creation of J&K Lakes and Waterways Development Authority (JKLWDA) even though crores
of rupees have been earmarked for carrying out various conservation works in and around the lakes.
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Government has made a long claims of acquiring houses in the lake area and resoration by clearing the
concrete spaces. But inaction during the past few years has only belied the hopes of the people. Those
occupying these houses also feel threatened as they continue to live in the same dwellings because they
have not been rehabilitated for many years despite repeated promises.
THE KASHMIR TIMES: May 1, 2002
Environmental rape in Jammu
Government apathy and public indifference have encouraged the Jammu Administration to
ignore all norms of Public Health and safety. No stone is left unturned to appease individuals at the cost
of general public. Road side encroachments are on the increases which not only spoin the environment
but also prove a hazards to the smooth flow of traffic. The once envisaged Master Plan for Jammu city
has been made hay of. The department of social forestry launched a couple or years back with
considerable fanfare and did some good job, has been wound up and the rape of entire green belt is going
on before the eyes of concerning public.
THE DAILY EXCELSIOR: May 2, 2002
Conserving traditional crops
Cultivation of traditional crops by farmers in Uttaranchal has been encouraged under a
programme being conducted by the National Bureau of Plant Genetic Resources (NBPGR). The
programme launched by the bureau under the National Agricultural Technology Project (NATP) on
household food and nutritional security, is being conducted under the overall supervision of the Indian
Councial of Agricultural Research (ICAR). The director of HESCO, a Dehradun based voluntary
organization participated in the mission for conservation and propagation of tradition crops, said even
though the farmers in the hills traditionally cultivated foodgrains and pulses, their real commercial values
was not known to them. However, they demonstrated the importance of these crops by cutivating their
improved varieties in various districts in the hills, by actively involoving the farmers at every stage.
THE TRIBUNE: May 6, 2002
Project Green Earth launched in Haflong
The Assam Police has launched ‘Project Green Earth’ at Haflong Government College. The
plantation of sapling innagurated in a meeting at Haflong attended by Minister HAD, Deputy Commision,
North Cachar Hills, Superintendent of Police, Principal of Haflong College, and members of NC Hills
Autonomous Council. The Minister appreciated the effots of the Assam Police terming it as the
extraordinary scheme and continuous process, and also suggested to grow new variety of bamboos in the
NC Hills.
THE ASSAM TRIBUNE: May 28, 2002
J & K launches massive live-stock upgradation programme
For increasing he poduction of the major livestock production of major livestock products, the
Animal Husbandry Department in Kashmir valley has adopted various scientific and technological
practices. Presently the animal husbandry sector contributes 13% of the state’s Gross Domestic Product. It
has taken up several measures for improving the indigenous livestock, besides providing preventive
health cover and treatment facilites to the growing livestock population.
THE KASHMIR TIMES: May 30, 2002
Hindi Section

dbZ egRoiw.kZ ou vkS"kf/k;ka foyqIr gksus dh dxkj ij
izkd`frd lEinkvksa ls ifjiw.kZ] ou vkS"kf/k;ksa ds vdwwr HkaMkj dks lesVs mRrjk[kaM dk ;g ogh
fgeky;h {ks= gSS] tgka lathouh ysus guqeku vk;s FksA oSfnd dky ls gh ;g {ks= _f"k] eqfu;ks]a /kUorjh tSls
nso oS|ksa dh ’kks/k LFkyh jgh gSA ;gka ds cqX;kyksa esa yksgs dks Lo.kZ esa cnyus okyh ouLifr vkt Hkh ekStnw gSA
,sls gh ,d cqX;ky {ks= osnuh] vkSyh] :idqM
a ] ok.k cqX;ky esa ou vkS"kf/k;ksa ds losZ{k.k ds fy, {ks=h;
vk;qosZfnd laLFkku rkM+h[ksr ds oSKkfudksa us mi;qZDr cqX;kyksa esa ikbZ Tkkus okyh tM+h&cwfV;ksa dh igpku dhA
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3 gtkj ls 3750 ehVj dh ÅapkbZ esa fLFkr ;g cqX;ky djhc 1500 gsDVs;j esa QSyk gSA cqX;kyksa esa ikbZ tkus
okyh ouLifr tks fd vkS"kf/k ds :Ik esa iz;qDr dh tkrh gS eq[;r% xUnzk;.kh] tEcw] vrhl] dqVdh] Mksy]w
oRlukHk] lkye iatk] rkyhlai=] xqxy /kwi] ctznarh] Hkkst Ik=] _f)] o`f)] esnk] egkesnk] tVkekalh] dkdksyh]
5416 izdkj dk fpjk;rk ds vfrfjDr dLrwjh e`x Hkh ;gka ik;k tkrk gSA cgqrk;r ek=k esa ik;s tkus okyh
ou vkS"kf/k;ka foyqIr gksus dh fLFkrh esa tk jgh gS]a le; jgrs buds laj{k.k ds mik; ugh fd, x;s rks ;g
izkd`frd lEink lekIr gks tk;sxhA tgka izd`fr us tM+h&cwfV;ksa dk HkaMkj fn;k gS] ml {ks= dks HksM]+ cdfj;ksa
o vU; eosf’k;ksa ls cpkuk vko’;d gSA dqN cqX;kyksa dks lajf{kr dj ogka ij fof/kor [ksrh ds rkSj ij
tM+h&cwfV;ksa dk mRiknu fd;k tk ldrk gSA
nSfud tkxj.k% uoEcj 1] 2001
foyqIr gks jgk gS jkT; Ik{kh eksuky
mPp fgeky;h {ks=ks esa ik;k tkus okyk o mRrjkapy dk jkT; Ik{kh ?kksf"kr nqyZHk ^eksuky^ vc foyqIr
gksus dh dxkj ij gSA ljdkj us bls jkT; Ik{kh ?kksf"kr djrs le; blds laj{k.k ds fy, dksbZ dne ugh
mBk;k gSA bl Ik{kh dh la[;k rsth ls ?kV jgh gSA ;g laqnj Ik{kh fgeky; {ks= ds 2300 ehVj ls 5000 ehVj
ÅapkbZ ij ?kus taxyks es ik;k tkrk gSAa mRrjkapy ds mPp fgeky;h {ks=ksa esa bldh la[;k esa yxkrkj fxjkoV
vkbZ gS mRrjkapy esa orZeku esa budh la[;k pkj lkS ds vkl&ikl gSA jkT; esa fiFkkSjkx<+ tuin esa fgeky;
dk vf/kdka’k Hkkx gS bl {ks= esa Hkh bl iztkfr dh la[;k ipkl ls vf/kd ugha gSAa blds vfrfjDr peksyh]
mRrjdk’kh {ks= esa bldh dqN la[;k lkeus vk;h FkhA mPp fgeky;h {ks=ksa esa vkyw dh Qly dks blds }kjk
uqdlku igqp
a kus dh vk’kadk ls yksx bldk f’kdkj djrs gSA blls ;g iztkfr yxkrkj foyqIr gks jgh gSA
bldk ekal Lokfn"V o xje ekuk tkrk gSA blfy, Hkh bldk rsth ls f’kdkj gks jgk gSA bldh [kky o ia[k
ltkoV ds dke vkrs gSA bUgs vUrjkZ"Vªh; cktkj esa Hkkjh dher esa cspk tk jgk gSAa fgeky; {ks=ksa esa ouks ds
yxkrkj ?kVus rFkk fgeky; esa cQZ ds yxkrkj fi?kydj de gks tkus ls ;g Ik{kh foyqIr gksus yxk gSA bl
Ikztkfr dks cpkus dh fQygky dksbZ Bksl ;kstuk ljdkj ds ikl ugh gSAa ljdkj us bl elys ij dksbZ Bksl
fu.kZ; ugh fy;k rks mRrjkapy ds bl jkT; Ik{kh dks foyqIr gksus ls dksbZ ugh cpk ldrk gSAa
vej mtkyk% uoEcj 18] 2001
lkS lky esa xk;c gks tk,xh d’ehj dh My >hy
d’ehj fo’ofo|ky; ds Hkwxksy foHkkx ds th0,e0 jkFkj us psrkouh nh gS fd d’ehj ds lcls
vkd"kZd Ik;ZVd LFkyksa esa ls ,d My >hy vxys lkS lkyksa es xk;c gks tkus dk van’s kk c<+ jgk gSAa mUgksus
dgk fd My >hy dh ryNV nj esa c<+ksrjh gqbZ gS vkSj ;g /khjs&/khjs viuk vfLrRo [kks jgh gSA blls igys
o"kZ 1875 ls 1996 ds chp My >hy ds fldqMu+ s dh nj izfr o"kZ 71]000 oxZ ehVj ekih xbZ FkhA fiNys 65
o"kksZa es ;g nj rsth ls c<+h gSAa 1931 ls 1996 ds chp ;g c<+dj 117]000 oxZ ehVj izfr o"kZ gks xbZ gSA bl
nj ds fglkc ls vkus okys lkS o"kksZ esa 11-7 oxZ fdyksehVj yach >hy iwjh rjg ls fldqM+ tk,xhA mUgksus dgk
fd c<+rh tula[;k dk ncko] igkM+h {ks=ksa esa ouksa dh NaVkbZ] cM+s Lrj ij Hkwfe {kj.k ds lkFk gkmlcksV ls
xanxh dk lh/kk fudkl vkfn ekStnw k leL;kvksa dk eq[; dkj.k gSA bl le; My >hy dk dqy {ks= 16-4
oxZ fdyksehVj gS vkSj vkSlr xgjkbZ 1-5 ls ysdj nks ehVj gS vkSj T;knk ls T;knk xgjkbZ 3-4 ehVj gSA
fiNys ipkl lkyksa ds nkSjku >hy igys gh vk/kh fldqM+ pqdh gSA My >hy 1875 esa 25 oxZ fdyksehVj Fkh]
tks 1996 esa 16-4 oxZ fdyksehVj gh jg xbZA tcfd 1931 ds ckn ls >hy dh fldqMu+ s dh nj esa dkQh rsth
vkbZ gSA 1931 esa My >hy dh yEckbZ 24 oxZ fdyksehVj FkhA
vej mtkyk% fnlEcj 1] 2001
cnzhukFk&dsnkjukFk ds foyqIr gksus dk [krjk
Hkkjrh; miegk}hi o ;wjfs ’k;k dh VsDVkfud pV~Vkuksa ds vkil esa Vdjkus ls gekjh mŸkjh lhek ?kV
jgh gSA fgeky; ij fLFkr cnzhukFk o dsnkjukFk ij foyqIr gksus dk [krjk eaMjk jgk gSAa ;g tkudkjh
Hkkjrh; izk|
s ksfxdh laLFkku esa HkwdEi vfHk;kaf=dh ij vk;ksftr dk;Z’kkayk esa izk0s lhohvkj ewfrZ us nhA mUgksus
crk;k fd Hkkjrh; miegk}hi pwfa d ;wjfs ’k;k ls dkQh NksVk gS blfy, nksuksa ds chp Vdjkus ls vf/kd
uqdlku mldk gh gks jgk gSA ;wjfs ’k;k pV~Vku ij iM+us okys ns’k phu dh tehu Åij mB jgh gS vkSj gekjs
fgeky;h {ks= uhps /kal jgs gSA fgeky; izR;sd o"kZ 5 lsVa hehVj Åij mB jgk gSA ns’k dk 12-5 oxZ ehVj
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mŸkjh {ks= ?kVrk tk jgk gSA ,d le; ,slk vk,xk tc cnzhukFk] dsnkjukFk] xaxks=h o ;equks=h tSls /kkfeZd
LFky o vusd Ik;ZVu dsna zksa ij yqIr gksus dk [krjk eaMjkus yxsxkA bl le; lHkh VsDVkfud pV~Vkuss mŸkj
dh vksj c<+ jgh gSAa Hkkjrh; miegk}hi NksVh pV~Vku gS blfy, ;g dkQh rsth ls Åij dks tkus dk iz;kl
djrk gS tcfd ;wjfs ’k;kbZ pV~Vku dh xfr dqN /kheh gSA bl izdkj vkus okys o"kksZa esa nksuksa pV~Vkuksa esa
vk’p;Ztud HkkSxksfyd ifjorZu gksx
a As
vej mtkyk% vizSy 11] 2002
xq.kksa ls Hkjiwj gS jktdh; iq"Ik czº~e dey
mÙkjkapy ds jktdh; iq"Ik czg~e dey dh izn’s k esa pkSchl o fo’o Hkj esa pkj lkS nl iztkfr;ka ikbZ
tkrh gSAa bl iq"Ik dh tgka /kkfeZd ekU;rk,a gS]a ogha ;g nok ds :Ik esa Hkh iz;ksx esa yk;h tkrh gSAa bldk
okuLifrd uke llqfj;k vkscoykjk gS tks ,sLVsjslh dqy esa vkrk gSA fo’o Hkj esa czg~e dey dh pkj lkS nl
iztkfr;ka ;wjfs ’k;k] vkLVsªfy;k o mÙkjh vesfjdk esa gSA buesa ls 61 iztkfr;ka Hkkjr ds tEew d’ehj] fgekapy
izn’s k] mÙkjkapy] flfDde esa ikbZ tkrh gSAa bldh 24 iztkfr;ka mÙkjkapy jkT; ds mPp f’k[kjh; nqxZe LFkkuksa
esa ik;h tkrh gSA ouLifr foKkfu;ksa }kjk czg~e dey dk mn~xe LFkku ;wuku dks ekuk tkrk gSA czg~e dey
dh iztkfr;ka izeq[k :Ik ls ,d o"khZ;] f}o"khZ;] o cgqo"khZ; gSAa ;s 15 ls 45 lsVa hehVj ÅapkbZ fy, jgrh gSA
tM+s LFkwy o xgjh /kalh gksrh gSA ifRr;ka ewy :Ik ls tM+ ds ikl cgqrk;r esa rFkk rus ds Åijh Hkkx o
LraHkh; de gksrh gSA Qwy ,dy vkSj dHkh&dHkh xqPNs ds :Ik esa Qhdk ihyk ;k gYdk Hkwjk jax fy, gksrk gSA
blds Li’kZ dj ysus ek= ls bldh lqx/a k dbZ ?kaVks rd jgrh gSA ;g tqykbZ&vxLr esa f[kyrk gSA mRrjkapy
esa feyus okyh 24 iztkfr;ksa esa ls pkSng es tqykbZ] ukS esa vxLr rFkk ,d iztkfr esa ekpZ ekg esa Qwy f[kyrs
gSA gìh VwVus] pksV] [kjksp
a ] xqeVk o /kko ij eyge dh rjg ysi yxk;k tkrk gSA is’kkc lac/a kh jksxksa es]a
[kkWalh] lnhZ] tq[kke] isV dh ikpu fo"k;d chekfj;ksa esa Hkh bls mi;ksx esa yk;k tkrk gSA
vej mtkyk% vizSy 12] 2002
iwjs fgeky; ds fy, eqlhcr cuk ioZrkjksg.k
,MeaM fgysjh] eSyksjh] rsuftax uksxsZ us ,ojsLV ij Qrg djrs le; ;g lkspk Hkh u gksxk fd os ,d
,sls [krjukd [ksy dks tUe ns jgs gS tks vkus okys dy esa u flQZ ,ojsLV ds fy, cfYd iwjs fgeky; ds
fy, eqlhcr cu tk,xkA fgeky; esa lcls [krjukd dwM+s ds :Ik esa lkyksa ls iM+s buds ’koksa us Ik;kZoj.k
izn"w k.k dh ,d ubZ leL;k [kM+h dj nh gSA ,d xSj ljdkjh losZ ds eqrkfcd xr o"kZ xaxks=h vkSj fiaMkjh
Xysf’k;j lfgr vU; pksfV;ksa ij djhc pkyhl gtkj ioZrkjksfg;ksa us viuk >aMk ygjk;k vkSj bu nqLlkgfld
vfHk;kuksa esa yxHkx 25 yksxksa dh ekSr gks xbZA vc rd ds vkadM+ks ds vuqlkj xaxks=h ls vkxs dh pksfV;ksa esa
izfr o"kZ lkr ls vkB ioZrkjksfg;ksa dh ekSr gks tkrh gS vkSj iwjs fgeky; esa gj lky rhu ntZu ls Hkh vf/kd
ioZrkjksgh pksfV;ksa ls fxj dj ej tkrs gSAa vdsys ,ojsLV esa 2001 rd yxHkx rhu lkS ioZrkjksfg;ksa dh ekSr
gks pqdh gSA mRrjkapy ds HkkxhjFkh {ks= esa 1999 esa vkB] 2000 esa ikap ioZrkjksfg;ksa dh ekSr gks pqdh gS tcfd
2001 esa ;g la[;k ckjg rd igqp
a xbZA lcls [krjukd igy ;g gS fd buesa ls yxHkx rsjg ioZrkjksfg;ksa ds
’ko vkt rd ugha mBk, x, gSAa iwjs fgeky; esa ioZrkjksfg;ksa ds ;gh ’ko Ik;kZoj.kfon~ksa ds fy, izn"w k.k dh ubZ
leL;k cu x;s gS mRrjkapy esa ioZrkjksg.k ds nkSjku pksfV;ksa ls fxjdj gksus okyh ekSrksa esa o"kZ 2001 ls ysdj
Qjojh 2002 rd vdsys mRrjkapy esa rhl yksxksa dh ekSr gks pqdh gSA i;kZoj.kfon~ksa dk ekuuk gS fd lcls
[krjukd dqM+s dh ’kDy esa iM+s bu ’koksa ds dkj.k bu {ks=ksa esa dbZ tkuysok chekfj;ksa dh laHkkouk c<+ xbZ gSA
njvly] ’kwU; ls 23&30 fMxzh ls ysdj 200 fMxzh uhps rd ds rkieku esa dksbZ Hkh pht lM+rh ughA
vR;f/kd BaM ds dkj.k ;gka ioZrkjksfg;ksa ds ’ko Hkh lqjf{kr jgrs gSa tks nwljs dpjs dh rjg gh fgeky; ds
Ik;kZoj.k dk fetkt fcxkM+us esa lfØ; gSAa Ik;kZoj.kfon~ksa dk dguk gS fd vxj ljdkj us fgeky; esa iM+s
ioZrkjksfg;ksa ds ’koksa dks mBkus ds fy, rRdky dksbZ dne ugh mBk, rks gkykr dkQh [kjkc gks ldrs gSAa
ioZrkjksfg;ksa ds dpjs ls ufn;ka vius ewy ls gh iznfw "kr gSAa fuf’pr rkSj ij vc ljdkj dks ;g r; djuk
gksxk fd ns’k ds fy, fgeky; t:jh gS ;k ioZrkjksg.kA fLFkfr rks ;g gS fd vc igkM+h {ks=ksa esa
Ik;kZoj.k&Ik;kZoj.k fpYykuk lcls ykHkdkjh O;olk; gks x;k gSA i;kZoj.k dh leL;k dksbZ rduhdh leL;k
ugh gSA ;g Ik`Foh ij ekuo ds vfLrRo dk iz’u gSA dkSu fdls le>k, fd Ik;kZoj.k thou ds fy, gS u dh
thou Ik;kZoj.k ds fy,\
nSfud tkxj.k% vizSy 15] 2002
G.B. Pant Institute of Himalayan Environment and D evelopment
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jkT; Lrjh; cky foKku dkWxzsl 2001
fnukad 30-11-2001 dks jktdh; mPprj ek/;fed fo|ky; cM+kxkWo] xzke&cM+kxkao] rglhy tks’kheB]
ftyk peksyh esa xksfoUn cYyHk iUr fgeky; Ik;kZoj.k ,oa fodkl laLFkku }kjk tM+h&cwVh mRiknu ds lEcU/k
esa xzkeokfl;ksa dks cqfu;knh izf’k{k.k fn;k x;kA bl dk;Zdez esa fofHkUu 'kks/k laLFkkuksa ls tqM+s oSKkfud]
'kks/kkFkhZ ,oa fofHkUu xzkeksa ds vuqHkoh d`"kd mifLFkr FksA dk;Z’kkyk ds nkSjku fo|ky; ds f’k{kd Jh vkj0 ih0
Fkify;ky }kjk mifLFkr izfrHkkfx;ksa ds laKku gsrq ;g fof’k"V tkudkjh nh x;h fd bl fo|ky; ds dqN
izfrHkkoku Nk= bl o"kZ ¼2001½ jkT; Lrjh; cky foKku dkWxzsl esa Hkkx ysus x;s Fks tks fd vkj0Vh0vkbZ0
jk;iqj] nsgjknwu esa lEiUu gqbAZ jktdh; mPprj ek/;fed fo|ky; cM+kxWkao dh Nk=k dq0 uhye ftyk Lrj
ij r`rh; LFkku ij pquh xbZ] vkSj ;gh Nk=k jkT; Lrj ij Hkh r`rh; LFkku ij pquh xbZ] rRi’pkr dq0 uhye
,e0vkbZ0Vh0 iwuk esa jk"Vªh; Lrj ij izfrHkkxh jg pqdh gSA ftyk Lrjh; cky foKku dkWx
a zsl eas jk0m0ek0
fo|ky; cM+kxkWo ds dqy 12 Nk=&Nk=kvksa us Hkkx fy;k] ftudks rhu lewgksa esa ckaVk x;k o muds }kjk
fyf[kr rhu y?kq Lrjh; 'kks/k i=ksa dks dq0 uhye] dq0 ne;Urh rFkk izhre flag ¼lewg yhMj½ us izLrqr fd;kA
dk;Z’kkyk ds eq[; vfrfFk ftyk ou vf/kdkjh] Jh ,0 ih0 cuthZ ¼uUnknsoh jk"Vªh; ikdZ½ ,oa dk;Z’kkyk ds
v/;{k] Mk0 ds0 ,l0 jko ¼ofj"B cSKkfud] xksfoUn cYyHk iUr fgeky; Ik;kZoj.k ,oa fodkl laLFkku]
dkslh&dVkjey½] us cky foKku dWkxzsl esa Hkkx ys pqds fo|kfFkZ;ksa dks izek.k i= forfjr fd,A cM+kxkWo
fo|ky; ds fo|kfFkZ;ksa }kjk jkT; Lrjh; cky foKku dkWxzsl dk;Zdze esa izLrqr 'kks/k i=ks dks ;gWak izdkf’kr
fd;k tk jgk gSA
vkt tgkWa Hkkjr ljdkj ds foKku ,oa izkS|ksfxdh foHkkx }kjk txg&txg foKku psruk dk;Zdzeksa
}kjk cPpksa esa foKku ds izfr vfHk:fp iSnk djus ds fy, dk;Zdze pyk;s tk jgs gSAa ml n`f"Vdks.k ls jk0 m0
ek0 fo|ky; cM+kxWako ds gksugkj fo|kfFkZ;ksa dh vfHk:fp Ik;kZoj.k ,oa ikfjfLFkfrdh dks /;ku esa j[krs gq,
cgqr gh ljkguh; gSA bu 'kks/k Ik=ksa dks ;gka izdkf’kr djus dk mn~n’s ; ;g gS] fd vU; fo|ky;ksa ds Nk= Hkh
blls izsj.kk ysdj vkRe fpUru dj vius {ks= ds Ik;kZoj.k] tSo fofo/krk ds laj{k.k vkSj izcU/ku] ,oa
ijEijkxr Kku ds ckjs esa tkudkjh ,df=r dj {ks= dh leL;kvksa ds izfr tkx:d gks ldsa o bl rjg ds
dk;Zdzeksa esa izfrHkkxh cu dj lfdz; Hkwfedk fuHkk ldsAa

lquhy ukSfV;ky

jkT; Lrjh; cky foKku dkWxzsl 2001 es]a jktdh; mPprj ek/;fed fo|ky;] cM+kxWko ds fo|kfFkZ;ksa }kjk izLrqr
fgeky; Ik;kZoj.k ,oa ikfjfLFkfrdh ls lEcfU/kr i=

eq[; fo"k; : lqugjs Hkfo"; ds fy, Lons’kh Kku foKku
mi fo"k; % LokLF; ,oa LoPNrk
izdYi dk
w tM+h&cwVh@
dk 'kh"kZd% xzke cM+kxkWo ,oa lehiorhZ xzkeksa dk xzkeh.k LokLF;] chekfj;Wk ,oa ?kjsy@
mipkjA
uhye] jks’kuh] dqynhi] lanhi ,oa vkj0 ih0 Fkify;ky*
jktdh; mPprj ek/;fed fo|ky;] cM+kxWko peksyh x<+oky
*lgk;d v/;kid] jktdh; mPprj ek/;fed fo|ky;] cM+kxWko peksyh x<+oky
lkjs fo’o dk ekxZn’kZu djus okys txn~xq: ds uke ls fo[;kr Hkkjr Hkwfe ds tM+h&cwfV;ksa ds
Hk.Mkj fgeky; {ks= esa fLFkr bu xzkeksa dh vaxzt
s h nokvksa dh fujUrj fuHkZjrk ,oa ypj xzkeh.k LokLF; us gesa
bl vksj y?kq 'kks/k gsrq izfs jr fd;kA bl dk;Z ds fy, geus xzke cM+kxWako] esjx] ijlkjh] pksjeh] iS;k] riksou]
dNhZ vkfn xzkeksa ds fofHkUu vk;q oxZ ds yksxksa ls iz’uksRrjh ,oa ekSf[kd vk/kkj ij lwpuk;sa ,df=r dh] vkSj
ik;k fd yksxksa ds ikl tM+h&cwfV;ksa dk vPNk Kku fo[kjk iM+k gS ftls ,d foLr`r dk;Z;kstuk }kjk lesVus
dh vko’;drk gSA bl losZ{k.k ds vk/kkj ij geus ik;k fd vrhl] dqVdh] Mksy]w gRFkktM+h] ctznUrh] fVe:]
xqxy] tVkeklh lfgr dbZ izdkj ds gjs ouLifr dh vkS"k/kh; tkudkjh yksxksa dks gS tks Kku foyqfIr ds
dxkj ij gS tcfd vaxzt
s h nokvksa dk :>ku ,oa >ksyk Nkiksa }kjk fn;s tkus okys
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LVhjkWbM@MsdkMWku@osVuklky ls yksxksa dh jksx izfrjks/kd {kerk@bE;wfuVh lekfIr dh vksj gS] xzkeh.k {ks=ksa
esa xHkZorh efgykvksa dh fLFkfr Bhd ugha dgh tk ldrhA MkDVjh lqfo/kk dk vHkko] izlfw r x`gksa dk vHkko ,oa
rRlEcU/kh lkfgR; ,oa tu lEidZ dh deh cuh gqbZ gS xzkeh.k LoPNrk dh fLFkfr Hkh Bhd ugha gS ;|fi bl
dk;Z ;kstuk dks de le; esa of.kZr dj ikuk dfBu gS rFkkfi bldk lw{e fooj.k fuEu izdkj gSA
mn~n’s ;% xaneknu ds uke ls lqfo[;kr ,oa lathouh cwVh dk izkfIr LFkku fgeky; {ks= tM+h&cwfV;ksa dk vikj
Hk.Mkj gS] ijUrq tM+h&cwVh ds bl Kku ds ;=&r= fc[kjk iM+k gksus ,oa leqfpr mi;ksx ds vHkko esa xzkeh.k
LokLF; ypj gS gekjh vaxzt
s h nokvksa dh rjQ :>ku ,oa if’peh ns’kksa }kjk gekjh tM+h&cwVh dk vuqdj.k
gesa gYnh vkSj uhe dh HkWakfr isVUs V dh lhekvksa esa cWak/k jgk gS ,oa gekjh fcYyh gesa gh E;kma okyh dgkor
pfjrkFkZ gks jgh gSA vr% ge ;g eglwl djrs gS fd gekjk ;g Kku ladfyr gksA
dk;Z{ks=% gekjh ;kstuk dk dk;Z{ks= xzke cM+kxWako] esjx] ijlkjh] pksjeh] iS;k] riksou] dNhZ] rqeklh vkfn jgkA
izfdz;k% bl dk;Z ds fy, geus bu xWakoks ls iz’ukofy;ak ,oa ekSf[kd iz’uksRrfj;ksa ds ek/;e ls lwpuk;sa
ladfyr dhA
fo’ys"k.k% bl vk/kkj ij geus fuEu izdkj lwpukvksa ds fo’ys"k.k ds vk/kkj ij fu"d"kZ fudkysA
1 {ks= esa izfro"kZ nknjk ;kfu [kljk] dayt
s k ;kfu fpduikWDl] gIiw ;kfu xXil] mYVh isfpl vkfn gksrk gS
tcfd fueksfu;k] tksM+ksa dk nnZ] ihfy;k vkfn Hkh ekSlekuqlkj gksrk gSA 10 izfr’kr yksx Vh0oh0 ls
xzflr gSAa chekfj;ksa dk eq[; dkj.k xanxh] nwf"kr ikuh] ok;q ,oa Hkkstu gSA
2 vf/kdrj yksxksa dk ekuuk gS fd ?kjsyw nok chekfj;ksa dks lewy u"V djrh gS] tcfd vaxzt
s h nok Rofjr
ykHk ds lkFk dqizHkko Mkyrh gSA 30 izfr’kr yksx ?kjsyw nok] 30 izfr’kr yksx vaxzt
s h nok ,oa vU;
le;kuqlkj nksuksa dk bLrseky djrs gSAa
3 mipkj ds ?kjsy]w izkbosV fpfdRld ,oa ljdkjh rhuksa lzksr gSAa 50 izfr’kr xHkZofr;Wk gj ekg tkap
djokrh gS tcfd f’k’kqiky flag esjx ds 'kCnksa esa gj ekg dh ckr NksfM+;s vxj izlo ds le; Hkh
vLirky ulhc gks tk;s rks xuher gSA vf/kdrj izlo ?kjksa esa gksrk gS tcfd vifjgk;Z ifjfLFkfr;ksa esa
vLirky esAa
4 dsoy 25 izfr’kr yksx fVVul] iksfy;ks ,oa ,M~l tSlh chekfj;ksa ds ckjs esa tkurs gaaSA
5 xzkeksa esa LoPNrk dk vHkko gS 30 izfr’kr yksxksa ds vuqlkj ukfy;ak gSa ijUrq xUnh jgrh gS]a lHkh ds
'kkSpky; ugha gaSA lkewfgd Jenku uk ds cjkcj gSA
6 Jh ujsUnz flag ijlkjh] Jh xksfoUn flag leksbZ vkfn dk lq>ko gS xzkeksa esa lkewfgd 'kkSpky; gks] LokLF;
fujh{kd xWako esa fujh{k.k djsAa vkaxuckM+h ,oa ,0,u0,e0 ds ikl nokab;k miyC/k gksA izlfw rx`g gks]a rFkk
lQkbZdehZ fu;qDr gksA ;gh fopkj Jh tokgj flag Hk.Mkjh ,oa Jh cnzh flag ds gSAa
vuqHko] leL;k;sa ,oa lek/kku% geus vuqHko fd;k fd Lons’kh tM+h&cwVh dk Kku vfr egRoiw.kZ gS leL;k
blds lao/kZu dh gS ftlds fy, yksxksa dks lpsr djrs gSa ljdkj ls blds lao/kZu gsrq fo’ks"k dk;Z ;kstuk
izkjEHk djokus dh vis{kk gSA
izeq[k tM+h&cwfV;kWa rFkk mudk okuLifrd uke ,oa vkS"kf/k mi;ksx
LFkkuh; uke OkkuLifrd uke
mi;ksx
Ykky tM+h
vkjuhfc;k ;wØksek
nWkr esa bldk pw.kZ eyus ls nnZ nwj gks tkrk gSA
ctznUrh
IkksVfs UVyk QytsUl
bldk pw.kZ cukdj eatu djus ls nWkr etcwr ,oa LoLFk curs gSAa
fVe:
TksUFkkstkbye vysVe bldk mi;ksx eatu esa nWkrksa dks etcwrh iznku djus gsrq fd;k
tkrk gSA
pksjk
,fUtfydk Xyksdk
IksV esa xSl lEcU/kh jksxksa esa elkys ,oa Hkkstu ds lkFk mi;ksx djus
ij vkjke feyrk gSA
G.B. Pant Institute of Himalayan Environment and D evelopment
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dVqdh

,sfy;e okfyfp;kbZ
fidzksjkbtk dqjksvk

gRFkktM+h

vkfdZl ysfVQksfy;k

czge dey
dqMt
+ h

Lklwfj;k vksokykVk
vkfVZehfl;k esfjfVe

HkaXM+k

dsukfol lVkbZok

TkVkeklh

UkkMksZLVSfdl
tVkeklh

OkkyNM+h

dMkyh

vjuhfc;k
osUFkkfevkbZ
LkbuksMksu
MsDVkbyksu
vkfVZdk Mkboksbdk

pwyh
vrhl

Ikzqul vkjehfudk
,dksfuVe gSVªkfs Qye

f?ka?kk:

IkkbjkdsUFkk dzus qyVs k

ia;k

izqul fljklkbM~l

Hkqtikr

foVqyk ;qfVfyl

nsokj
Fkqusj
cWakt
P;eqyk
Mksyw

flMªl nsonkjk
VSDll cdkVk
DoSjdl budkuk
jksMksMUs Mªku
dEisU;qyVs e
fjgqe beksMh

Qsu dey

llwfj;k xkslhihQksjk

QjM+

nqcM+k

Okk;q fodkj esa bldk mi;ksx Hkkstu ds lkFk fd;k tkrk gSA
isV dh xehZ rFkk is’kkc dh tyu esa bldk jl vR;Ur mi;ksxh
gSA
tys ,oa dVs LFkku ij bl tM+ dks f?kl dj yxkus ls ?kko tYnh
Bhd gks tkrk gSA
tM+ dk vkS"k/kh; mi;ksx isV nnZ&dVs vkfn esa gksrk gSA
dVus ij jDr izokg jksdus gsrq blds iRrksa dk jl mi;ksx esa
yk;k tkrk gSA
e/kqeD[kh ds dkVus ij blds iRrksa dk jl eyus ls ihM+k nwj gksrh
gSA
'kkjhfjd nnZ esa bldh jk[k dks rsy ds lkFk feykdj yxkus esa
ykHk gksrk gS rFkk bldk /kqv
a k dhVk.kq uk’kd ,oa okrkoj.k dks
lqxfU/kr cukrk gSA
rsy esa Mkyus ls rsy dk jax yky gks tkrk gS] rFkk cky LoLFk
vkSj >M+rs ugha gSA
Ikkuh vkSj rsy ds lkFk nwc dk jl feyk dj flj esa yxkus ij flj
nnZ esa ykHk gksrk gSA
bldk mi;ksx ijEijkxr :Ik ls MU<y ij njkrh dks jxM+ dj
izlo ds ckn uky dkVrs FksA vr% lw{e tho uk’kd gSA
blds Qy dh fxjh dk rsy okn fodkjksa esa ykHknk;d gSA
bldk mi;ksx cq[kkj esa isV dh xehZ lEcU/kh jksxksa esa fd;k tkrk
gSA
bldk mi;ksx cPpksa dks rhcz cq[kkj esa isV dh xehZ lEcU/kh jksxksa esa
fd;k tkrk gSA
blds Nky dh yqxnh dk ysi i'kqvksa dh VwVh gM~fM;ksa ij fd;k
tkrk gSA
gM~Mh VwVus ij mM+n dh nky ds ckgjh ysi ds lkFk bldks ml
LFkku ij ckW/kk tkrk gSA
bldk rsy [kqtyh vkfn peZ jksxksa esa iz;ksx fd;k tkrk gSA
bldk mi;ksx orZeku esa dSalj jksx esa fd;k tkrk gSA
bldk xkSna uqek inkFkZ cPpksa ds dCt fuokj.k esa mi;ksx gksrk gSA
blds iRrksa dh jk[k rsy ds lkFk feykdj yxkus ls peZ jksx esa
ykHk feyrk gSA
'kjhj eas xkWBa vkfn gksus ij bldh tM+ dks f?kldj ykxus ls ykHk
gksrk gSA
tM+ fydksfj;k esa dke vkrh gSAS

lUnHkZ% lwpuk dk vk/kkj LFkkuh; fuokfl;ksa dk ijEijkxr Kku gS] ,oa tM+h&cwVh ds okuLifrd uke vkfn

**, losZ vkQ esfMfluy IykUV~l vkQ fuyki cqE;ky**

vkHkkj% bl lEiw.kZ dk;Z esa izkRs lkgu ,oa lqfo/kk gsrq izkpk;ZZ Jh jk/ksyky izes h ds izfr g`n; ls ge vkHkkj izdV
djrs gSAa mu lHkh dks Hkh ge /kU;okn nsrs gS ftUgksua s gesa lg;ksx fn;kA
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mi fo"k; % d`f"k ,oa [kk|

izdYi dk 'kh"kZd% xzke cM+kxWako ds lehiorhZ xzke esa vkyw ,d udnh Qly ,oa vkfFkZd fLFkfrA

vkj0
izhre] la/;k] tSfur] ruqtk] ,oa v
kj0 ih0 Fkify;ky*
jktdh; mPprj ek/;fed fo|ky;] cM+kxWko peksyh x<+oky
*lgk;d v/;kid] jktdh; mPprj ek/;fed fo|ky;] cM+kxWko peksyh x<+oky
fodkl [k.M tks’kheB ds vUrxZr lCth e.Mh ds :Ik esa tkuk tkus okyk {ks= cM+kxWako vkyw mRiknu
ds {ks= esa vxz.kh gS] ijUrq vkyw dh fujUrj ?kVrh mit] jklk;fud [kknksa ds vfrdze.k ls [kkn esa deh]
chekfj;ka] ljdkjh fn’kk funsZ’kksa ,oa [kjhn O;oLFkk ds vHkko esa vc fdlku viuh vkfFkZd fLFkfr ugha laHkky
ikrsA vr% bl leL;k us gesa bl {ks= esa dk;Z ;kstuk rS;kj djus gsrq izfs jr fd;kA bl gsrq geus
xzke&cM+kxWko ds lehiorhZ xzkeksa esjx] ijlkjh] pksjeh] iS;k] dNksZ] dNhZxWako] riksou] lqHkkbZ vkfn xzkeksa ds
fdlkuksa ls ekSf[kd ,oa iz’uksRrjh ds ek/;e ls losZ{k.k fd;kA geus ik;k fd {ks= esa tSfod [kkn dh vis{kk
jklk;fud [kknksa dk iz;ksx vf/kd gksus ls feV~Vh esa g;wel dh ek=k de vkSj vkyw dk Lokn vPNk ugha gSA
geus ik;k fd 04 ls ysdj 80 cksjh rd Hkwfe ds vuqlkj fdlku vkyw cksrs gS] rFkk ,d cksjh ls vkSlru 5
cksjh vkyw izkIr gksrk gSA bl {ks= ds fdlkuksa dks vkyw dh fdLeksa ,oa nokb;ksa dh dkQh gn rd vPNh
tkudkjh gS] rFkkfi 50 izfr’kr ls vf/kd yksxksa dk dguk gS fd ljdkjh foHkkx tkudkjh ugha nsr]s tcfd
m|ku fujh{kd Jh nhipUnz lrh dk dguk gS fd rduhdh <ax ls [kkn@tSfod [kkn@moZjd dk leqfpr
ek=k eas mi;ksx u gksuk] le; ij o"kkZ u gksuk] izekf.kr cht u cksuk bldk dkj.k gSA yksxksa dk lq>ko gS
chtksa ds u;s fdLeksa dk fMiks [kksyk tk;] dksYM LVksjt
s cuk;s tka;] ubZ fdLe rFkk jksxksa dh tkudkjh nh
tk;A tcfd m|ku fujh{kd ds lq>ko gS mUurcht cks;]sa m|ku foHkkx rFkk fo"k; fo’ks"kKksa dh jk; yh tk;
rFkk rduhdh <ax ls [ksrh dh tk;A vius }kjk fd;s x;s losZ{k.k dk lkj izLrqr djus dk geus fuEu izdkj
iz;kl fd;k gSA
mn~n’s ;% lanfHkZr {ks= fo’ks"k esa vk; dk ,d izeq[k lzksr gksus ds dkj.k vkyw izfro"kZ viuh vkfFkZd fLFkfr
larqfyr djus okyh Qly gS] ijUrq ?kVrh Qly ,oa mfpr foi.ku O;oLFkk ds vHkko esa fdlku Bxk lk jg
tkrk gS] vkSj fQj vxyh Qly rkdrk gSA bl leL;k us gesa ;g losZ{k.k djus gsrq izfs jr fd;kA
xfrfof/k dk dk;Z{ks=% bl dk;Z ds fy, geus xzke&cM+kxWako] esjx] ijlkjh] pksjeh] iS;k] riksou] dNhZxkWoa ]
lqHkkbZ vkfn xzke pqu]s tgWak ij cky oSKkfud lEidZ dj ldrs FksA
izfdz;k% ;g losZ{k.k geus iz’ukofy;kWa ,oa ekSf[kd mRrj ds vk/kkj ij fd;k ,oa vkadM+ksa dks ladfyr fd;kA
fo’ys"k.k% ladfyr vkadM+ksa dks fo’ysf"kr djus ij geus fuEu fcUnqvksa ds vUrxZr”fyfic) fd;kA
1 d`f"k ;ksX; Hkwfe ds vuqlkj izfro"kZ izfrO;fDr 04 ls ysdj 80 cksjh rd vkyw cksrk gS tks vkSlru 20 cksjh
izfr O;fDr gksrk gSA orZeku esa vkSlru 20 cksjh cksbZ x;hA ftldh mit rhu xquh yxHkx 60 cksjh gqbZ]
tcfd ,d cksjh ij pkj ds vkSlr ls 80 cksjh visf{kr Fkh] 50 izfr’kr ls vf/kd yksxksa dk ekuuk gS fd
foxr 10 o"kZ iwoZ vkyw vPNk gksrk FkkA
2 tSfod [kknksa ds :Ik esa xkscj dh [kkn dk mi;ksx gksrk gS] ijUrq xzke cM+kxWako rFkk lehiorhZ xzkeksa esa
jklk;fud [kkn tSls Mh0,0ih0 ,oa ;wfj;k dk vf/kd bLrseky gS tks vf/kdrj fdlkuksa ds vuqlkj ÅWph
dher ij feyrh gS losZ{k.k dk fu"d"kZ gS fd tSfod [kkn ds iz;ksx ls vkyw dk Lokn vPNk jgrk gSA
3 chekfj;ksa esa >qylk jksx ¼ysV CykbV vkQ iksVVs ks½ vf/kd yxrk gS blds vfrfjDr dhM+s Hkh yxrs gS vkyw
ds vUnj dk dkykiu rFkk lQsn ikmMj ¼fludkbZfVª;e ,.Mksok;ksfVde½ Hkh dqN ,d txg ik;k x;k]
yxHkx 45 izfr’kr yksxksa dk dguk gS fd ljdkjh foHkkx tkudkjh ugha nsr]s tcfd vf/kdrj yksx
Msehdzku] M,fFku] uqoku] vkfn dk fNM+dko djrs gaSA
4 dkQh yksx vkyw dh fdLesa tkurs gSa tSls dqQjh dqcsj] dqQjh T;ksfr] xaxk ygjh vkfnA dqQjh T;ksfr dh
vPNh iSnkokj gksrh gSA vf/kdrj yksx viuk cht gh cksrs gSA tcfd 30 izfr’kr yksx izek.khdj.k dk
cht cksrs gS]a 20 izfr’kr yksxksa dk dguk gS izek.khdj.k cht igys feyrk Fkk vc ugha feyrkA
5 izfro"kZ ekSlekuqdy
w gksus ij izfrO;fDr vk; 5000 ls 50]000 :Ik;s rd gks tkrh gS ;fn vuqdy
w cht ,oa
ifjfLFkfr;Wak jgh rks vkfFkZd fLFkfr lq/kj tkrh gSA Jh egkchj flag] fuoklh cM+kxkWao dk lq>ko gS] fd
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,Q&1 rFkk ,Q&2 cht miyC/k gks]a fpIl m|ksx yxs] tcfd ijlkjh fuoklh Jh xaxk flag] Jh cnzh
flag] Jh ukjk;.k flag vkfn dk dguk gS fd mfpr foi.ku vPNk mUur cht ,oa dksYM LVksjt
s dh
O;oLFkk lqfuf’pr gksA
lekt ij izHkko% bl losZ{k.k dk fdlkuksa ij ldkjkRed izHkko iM+k] mUgksua s vkyw dh Qly ds mDr foUnqvksa
ds vuq:Ik fo’ys"k.k dj iSnkokj c<+kus dh fn’kk esa ftKklkRed iz’u iwN]s ftudk geus ;Fkk lEHko lek/kku
dk iz;kl fd;kA
Lo vuqHko] leL;k;sa ,oa lek/kku% geus ik;k fd fdlku gj n`f"V ls ljdkj ij fuHkZj jguk pkgrs gaaS] ubZ
fdLeksa dks fcuk ijh{k.k ds lh/ks xzg.k djus dh izo`fRr j[krs gSa ,oa Lons’kh ,oa ikjEifjd vPNs cht dk
lEeku ugha djrs] QyLo:Ik vf/kd iSnkokj ds ykyp esa Lokn dk xq.k u"V gks jgk gSA vr% geus bl vksj
yksxksa dk /;ku fnyk;k] vkSj mUur’khy fdLeksa dh vko’;drk Hkh t:jr ds vuqlkj crkbZA
vkHkkj% bl lEiw.kZ dk;Z esa izkRs lkgu ,oa lqfo/kk gsrq izkpk;ZZ Jh jk/ksyky izes h ,oa vkadM+s ladfyr djus ds
fy, lg;ksx gsrq Jh xtjkt flag ;kno ds izfr ge g`n; ls vkHkkj izdV djrs gSaSA mu lHkh dks Hkh ge
/kU;okn nsrs gS ftUgksua s gesa lg;ksx fn;kA

mi fo"k; % d`f"k ,oa [kk|

izdYi dk fo"k;% xzke cM+kxkWao ,oa lehiorhZ xzkeksa esa lsc dk ?kVrk mRiknu] Qy mRiknu ,oa vkfFkZd fLFkfr
ij izHkko

ne;Urh] fu’kh] ftUuh tWk;] ijechj] ,oa vkj0 ih0 Fkify;ky*
jktdh; mPprj ek/;fed fo|ky;] cM+kxWko peksyh x<+oky
*lgk;d v/;kid] jktdh; mPprj ek/;fed fo|ky;] cM+kxWko peksyh x<+oky
foxr dbZ c"kksZa ls izfro"kZ tqykbZ ds izFke lIrkg ls gh jaxhu ikyhFkhu ds rEcqvksa ,oa ydM+h dh
[kkyh isfV;ksa ds <sj rFkk bl lhtu ij [kqyus okys jktek&Hkkr] ,oa HkVqok&Hkkr ds <kcksa ds foxr nks o"kksZa
ls u ns[kdj gesa vkHkkl gqvk fd lsc dh iSnkokj 'kk;n ?kVus yxh gS vkSj geus fu’p; fd;k fd bl dkj.k
dh rg rd tk;k tk;A vr% geus losZ{k.k dk fu.kZ; fy;kA bl gsrq geus vius lkFkh cky oSKkfudksa ds
lkFk xzke cM+kxWako] esjx] ijlkjh] riksou] lqHkkbZ vkfn LFkkuksa dk nkSjk fd;k ,oa dkLrdkjksa ls iz’uksRrjh ,oa
ekSf[kd vk/kkj ij lwpuk;sa ,df=r dhA geus ik;k fd fiNys nks&rhu o"kksZ ls lsc dh Qly ;dk;d [kRe
gksus yxh gSA ijlkjh fuoklh Jh eaxy flag tks ,d yk[k rd dk lsc csprs Fks ,oa tokgj flag jk.kk tks
lRrj gtkj rd dk lsc csprs Fks] vc ek;wl cSBs gSAa yksxksa dh jk;] vkilh fopkj foe’kZ ,oa vius v/;kid
Jh Fkify;ky th ls ijke’kZ ds vk/kkj ij geus ik;k fd i`Foh dk okrkoj.k xeZ gksus ls@ftls xzhu gkml
kbts’s ku ds u gksus
bQSDV dgrs gS@lsc ds ikS/kksa dks Ik;kZIr 'khryu@fpfyax ugha fey ikrkA QyLo:Ik ousZykbt
ls Q~ykofjax vkSj Qzfq Vax esa deh gSA LFkkuh; yksx cQZ dk u fxjuk eq[; dkj.k ekurs gSa bl ckjs esa riksou
ds m|ku fujh{kd Jh nhipUnz lrh us vius vuqHko esa fy[kk fd rkidze c<+us ds dkj.k fpfyax iwjh u gksus
ls lsfVax vPNh ugha gksrhA tkudkjh nsus ds ckotwn Hkh dk’rdkj rduhdh <ax ls m|kuksa dk j[k&j[kko
ugha djrsA mudk lq>ko gS fd rduhdh <ax viukus] chekfj;Wak vkfn esa jk; yh tk;s] moZjd ,oa tSfod
[kknksa dk mi;ksx gks ,oa lscksa dks le; ls rksM+k tk; rFkk mfpr foi.ku dh O;oLFkk gksA
geus bl dk;Z dks fuEu fcUnqvksa ds vUrxZr ladfyr fd;k gSA
mn~n’s ;% LFkkuh; yksxksa ds vk; dk izeq[k lzksr lsc dh ?kVrh iSnkokj ,oa fujkl dk’rdkjksa dh fLFkfr us gesa
bl vksj izfs jr fd;k g]S fd ge mu dkj.kksa dk irk yxkus dk iz;kl djsa ftuds dkj.k lsc dh iSnkokj
fujUrj de gks jgh gSA
xfrfof/k dk dk;Z{ks=% losZ{k.k ds fy, geus cM+kxWko] esjx] ijlkjh] riksou] lqHkkbZ] rqxklh] dNhZ vkfn xkWoksa
ls lwpuk ,df=r dhA
izfdz;k% bl dk;Z gsrq geus ize[q k m|ku ifr;ksa lfgr {ks= ds lHkh lsc mRikndksa ls lEidZ djus dk iz;kl
fd;kA ftuls ekSf[kd ,oa iz’uksRrjh ds ek/;e ls tkudkjh ladfyr dh x;hA
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fo’ys"k.k% bl dk;Z esa iz;qDr lkexzh ls fuEu fu"d"kZ fudkys ,oa lEcfU/kr foHkkx ,oa ljdkj ds rnuqlkj
lkFkZd dne mBkus dh vis{kk dhA
{ks= ds yksxksa ds vk; dk eq[; lzksr lsc rFkk vkyw gSA yxHkx 75 izfr’kr yksxksa ds lso ds cxhps gS]a
ftuesa 05 ls 200 rd isM+ gSa tcfd ,d isM+ vkSlru 03 ;k 04 dqUry rd lso nsrk gSA foxr nl o"kksZa dh
rqyuk esa lso dh Qly ?kV jgh gSA bldk eq[; dkj.k yksx cQZ dk u iM+uk rFkk vksyko`f"V gksuk crkrs
gSAa ”
yxHkx 20 izfr’kr yksx gh m|ku foHkkxksa ls fn’kkfunsZ’k ysrs gSa tcfd 50 izfr’kr ls vf/kd yksx
/;ku ugha nsrs ;k mUgsa irk ugha jgrkA 50 izfr’kr yksx vPNs Lokn ds fy, tSfod [kkn dh egRrk crkrs
gSAa
isM+ksa dh vkiwfrZ 50 izfr’kr yksx m|ku foHkkx tks’kheB ls ikrs gS]a tcfd yxHkx 10 izfr’kr yksx
vkSyh ulZjh ls izkIr djrs gSAa dkQh yksx vkSyh ulZjh dh ikS/k dks vPNk ekurs gS]a tcfd ijlkjh fuoklh]
eksgu flag fc"V fgekpy izn’s k dh ulZfj;ksa dh ikS/k vPNh crkrs gSAa yksx lsc dh Msyhll] Msyhll xksYMu]
,;jyh luojh] jkW;y Msyhll] ejOou Vksl ,oa xzhu LohV fdLesa tkurs gSa ftlesa Msyhll feBkl ,oa
xq.koRrk esa mRre gSA
lHkh yksxksa dk ekuuk gS fd iSnkokj esa deh rkidze c<+us ,oa cQZ u iM+us dk eq[; dkj.k gSA
vkfFkZd fLFkfr esa lq/kkj ds fy, c<+rs rkidze ds vuqdy
w ] chekjh jfgr ,oa vf/kd iSnkokj okyh u;h fdLe]
mfpr foi.ku] vPNk cktkj ,oa dksYM LVksjt
s dh vko’;drk gSA
vkHkkj% bl lEiw.kZ dk;Z esa gesa izkRs lkgu ,oa lqfo/kk gsrq izkpk;ZZ Jh jk/ksyky izes h ,oa vkadM+s ladfyr djus ds
fy, lg;ksx gsrq Jh f’kopUn jke ds izfr g`n; ls vkHkkj izdV djrs gSAa mu lHkh dks Hkh ge /kU;okn nsrs gS
ftUgksua s gesa lg;ksx fn;kA

mi fo"k; % LokLF; ,oa LoPNrk

izdYi dk fo"k;% xzkeh.k LokLF; ds euks/kkfeZd ,oa ikjEifjd mipkj

vk’kh"k Fkify;ky] iz’kkUr ukSfV;ky ,oa fouksn dqekj fotYoky
ljLorh fo|k efUnj] tks’kheB] ftyk peksyh x<+oky
mik;Lrq izdrZO;% loZFkk’kkL= lEer%
ef.kea=kS"k/khfeJ fof/koRizk.kj{ks.k !!
nsoh Hkkxor ds nwljs Ldan dk ukSok v/;k; ,oa bdrkfyloka 'yksd bl ckr dk izek.k fnykrk gS
fd gekjs /keZ xzUFkksa ds vuqlkj Hkh eaf.k] ea= ,oa vkS"kf/k rhuksa ds }kjk izk.kj{kk dh ijEijk cuh gS tgka vk;qosZn]
_Xosn dk miosn gSa ogha vFkoZons ra= fo|k ls Hkjk gS bl ijEijk dk fuoZgu djrs gq, geus ns[kk gS fd dbZ
ckj xEHkhj chekjh ls xzflr O;fDr ra= fo|k ds Hkjksls vafre iM+ko rd igqp
a tkrk gS] vkSj MkDVj rd
igqp
a us rd cgqr nsj gks pqdh gksrh gS] ogha dqN chekfj;ak ,slh gksrh gS tks MkDVjh vlQyrk ds ckn Hkh ra=
fo|k vkfn ls Bhd gksrh gS] ;gha fofp=rk gesa bl vksj ,d y?kq 'kks/k djus dks izfs jr djrh gSA vr% geus
xzke riksou] dNhZ] HkaE;wy] ykrk] jS.kh] lqHkkbZ] iSx
a vkfn xzkeksa ls iwNrkN ,oa fyf[kr iz’uksa ds vk/kkj ij
tkudkjh ,df=r dhA bl gsrq geus lHkh vk;q oxZ ds xzkeh.kks]a iafMrks]a >kM+Qd
wa okys O;fDr;ksa ,oa vuqHkoh
fo}kuksa rFkk fpfdRldksa ls iwNrkN dhA geus ik;k fd xzkeh.k {ks=ksa esa vf/kdka’k chekfj;ka ra=&ea=ksa ds vk/kkj
ij mipkfjr gksrh gaS tcfd ?kjsyw tM+h&cwVh gjh ouLifr vkfn dk vkS"k/kh; mi;ksx Hkh yksx djrs gaS] tks
yksx ouLifr;ksa ds vkS"k/kh; mi;ksx vkSj ea= fo|k tkurs gSa os viuk Kku fdlh nwljs dks ugha crkrs vkSj
mudh vlkef;d e`R;q ij ;g Kku mUgha ds lkFk yqIr gks tkrk gSA geus ;g fu"d"kZ fudkyk fd ra= fo|k
,d euksoSKkfud rjhdk gS ftlds }kjk jksxh dh 'kkjhfjd tSfod fdz;k Hkze ds gV tkus ij fu;fer gks tkrh
gSA ijUrq blds vfo’ouh; peRdkfjd igyw ij 'kks/k dh vko’;drk gS bl fo"k; ij geus fuEu izdkj
fooj.k izLrqr djus dk iz;kl fd;kA
mn~n’s ;% xzkeh.k {ks=ksa esa ijEijkxr vkS"k/kh tM+h&cwVh;ksa dk ;=&r= fc[kjk Kku ,oa euks/kkfeZd
fpfdRlk@ra=&ea= vkfn ds ykHknk;d ,oa gkfudkjd igyqvksa dk v/;;u djukA
xfrfof/k ,oa dk;Z{ks=% blds fy, geus xzke riksou] HkaE;wy] dNksZ] jS.kh] ykrk] iSx
a ] vkfn xzkeksa ds xzkeh.kksa ls
lwpuk;sa ,d= dhA
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izfdz;k% bl dk;Z ds fy, geus fyf[kr iz’uksRrjh dks ek/;e cuk;k] lkFk gh ekSf[kd :Ik ls tkudkjh gkfly
dhA
fo’ys"k.k% losZ{k.k ds nkSjku geus tks lwpuk;sa izkIr dh mlds fo’ys"k.k ij fuEu fu"d"kZ fudkysA
v& izkIr lwpuk;sa
1& lkai ds dkVus] ihfy;k gksu]s cPpkas esa vlgt jksus fpYykus] xk; HkSal ds nw/k u nsu]s nkar nnZ] isV nnZ
vkfn esa 80 izfr’kr yksx ea=ksa ls mipkj djkrs gSAa
2& [kkalh esa gjM+h] fueksfu;k esa fo’ks"k gjh?kkl] ihfy;k esa ewyh rFkk vk/khfoyks; eB~Bk] vka[k ds /kCcs dh gjh
ouLifr] gM~Mh VwVus esa iS;k] mM+n dh nky] Hkksti=@foVqyk;wfVyhl dk bLrseky] [kqtyh esa nsonkj
rsy@flM~l nsonkj dk iz;ksx yxHkx 60 izfr’kr yksx djrs gSAa
3& dqRrs ds dkVus ij fepZ vkSj xeZ ?kh] is’kkc cUn gksus ij ddM+h rFkk ddM+h ds cht dk ikuh ,oa cPpksa
dh dCt esa cankyhl@Dojdlbudkuk dk xksna uqek inkFkZ izeq[k ikjEifjd ,oa okuLifrd vkS"k/kh gSA
4& riksou ds Jh ,rokj flag] {ks= esa lkai ds dkVs dk ea= tkurs gS]a Jh/kj izlkn] Jh t;kuUn] Jh }kfjdk
izlkn iwN djus okys yksx gSAa
5& Mk0 lat; fMejh ds vuqlkj bl {ks= esa fgIisVkbfVl *,* gksrk gS] vr% ihfy;k ds ea= }kjk bykt djus
ij ea= dh vof/k esa Lor% gh 'kjhj ,aVhcksMh mRiUu dj nsrk gSA Mk0 eksgu flag ra=&ea=ksa dks egRo ugha
nsrs gS]a tcfd jktdh; fpfdRlky; ds Mk0 vkj0 ih0 ,l0 jkuk rFkk Mk0 lat; fMejh fdlh lqij
uspqjy ikoj dks ekurs gSAa Mk0 xfoZ;ky Ik’kqfpfdRld xk; ds nw/k u nsus ij ea= mipkj <ksax ekurs gSAa
tcfd Mk0 izeksn iUr bfrgkl izoDrk jktdh; egkfo|ky; tks’kheB bls euksoSKkfud rjhdk ekurs gSAa
c&fu"d"kZ
1& euks/kkfeZd fpfdRlk ds ykHknk;d ,oa gkfudkjd fefJr igyw gSAa
2& iqjkuh ijEijk ds dqN oSKkfud n`f"Vdks.k gS]a tSls lkewfgd Hkkst esa Hkkstu ea=ksa }kjk Fkkyh ds pkjksa vksj
ikuh fxjkuk] ;kfu thok.kq ,oa dhVk.kqvksa dk Fkkyh rd u igqp
a uk] rFkk izlo ds ckn xkS’kkyk fuokl
djukA
3& ikjEifjd vkS"kf/k;ak fu%lUnsg ykHknk;d gS ftUgsa izkRs lkgu dh ;kstuk }kjk tkudkjksa ls fyfic) djuk
vko’;d gSA
vuqHko% leL;k;sa ,oa lek/kku& geus vuqHko fd;k fd ra=&ea=ksa }kjk fpfdRlk Hkh oxhZd`r gksuh pkfg,] xEHkhj
chekfj;ksa dk MkaDVjh bykt Hkh t:jh gSA bl gsrq yksxksa dks tkudkjh nh x;hA
vkHkkj% bl y?kq 'kks/k dk;Z gsrq ge vius izkpk;Z Jh fouksn dqekj fotYok.k rFkk jk0 m0 ek0 fo|ky;
cM+kxkao ds lgk;d v/;kid Jh jktsUnz izlkn Fkify;ky ,oa vU; lHkh lg;ksfx;ksa dk vkHkkj izdV djrs gSa
ftUgksua s gesa lg;ksx rFkk izsj.kk nhA
izeq[k tM+h&cwfV;kWa rFkk mudk okuLifrd uke ,oa vkS"kf/k mi;ksx
LFkkuh; uke OkkuLifrd uke
mi;ksx
Ykky tM+h
vkjuhfc;k ;wØksek
nWkr esa bldk pw.kZ eyus ls nnZ nwj gks tkrk gSA
ctznUrh
IkksVfs UVyk QytsUl bldk pw.kZ cukdj eatu djus ls nWkr etcwr ,oa LoLFk curs gSAa
fVe:
TksUFkkstkbye
bldk mi;ksx eatu esa nWkrksa dks etcwrh iznku djus gsrq fd;k tkrk
gSA
vysVe
pksjk
,fUtfydk Xyksdk
IksV esa xSl lEcU/kh jksxksa esa elkys ,oa Hkkstu ds lkFk mi;ksx djus
ij vkjke feyrk gSA
QjBk
,sfy;e okfyfp;kbZ Okk;q fodkj esa bldk mi;ksx Hkkstu ds lkFk fd;k tkrk gSA
dVqdh
gRFkktM+h

fidzksjkbtk dqjksvk
vkfdZl ysfVQksfy;k

czge dey

Lklwfj;k vksokykVk
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isV dh xehZ rFkk is’kkc dh tyu esa bldk jl vR;Ur mi;ksxh gSA
tys ,oa dVs LFkku ij bl tM+ dks f?kl dj yxkus ls ?kko tYnh
Bhd gks tkrk gSA
tM+ dk vkS"k/kh; mi;ksx isV nnZ&dVs vkfn esa gksrk gSA
EN VIS Bulletin: Himalayan Ecology and D evelopment, 10(1), 2002

dqMt
+ h

vkfVZehfl;k esfjfVe

HkaXM+k

dsukfol lVkbZok
UkkMksZLVSfdl
tVkeklh

TkVkeklh
OkkyNM+h
nqcM+k
dMkyh
pwyh
vrhl
f?ka?kk:
ia;k
Hkqtikr
nsokj
Fkqusj
cWakt
P;eqyk
Mksyw
Qsu dey

dVus ij jDr izokg jksdus gsrq blds iRrksa dk jl mi;ksx esa yk;k
tkrk gSA
e/kqeD[kh ds dkVus ij blds iRrksa dk jl eyus ls ihM+k nwj gksrh gSA

'kkjhfjd nnZ esa bldh jk[k dks rsy ds lkFk feykdj yxkus esa ykHk
gksrk gS rFkk bldk /kqv
a k dhVk.kq uk’kd ,oa okrkoj.k dks lqxfU/kr
cukrk gSA
vkjuhfc;k
rsy esa Mkyus ls rsy dk jax yky gks tkrk gS] rFkk cky LoLFk vkSj
>M+rs ugha gSA
osUFkkfevkbZ
lkbuksMksu
Ikkuh vkSj rsy ds lkFk nwc dk jl feyk dj flj esa yxkus ij flj
nnZ esa ykHk gksrk gSA
MsDVkbyksu
vkfVZdk Mkboksbdk bldk mi;ksx ijEijkxr :Ik ls MU<y ij njkrh dks jxM+ dj izlo
ds ckn uky dkVrs FksA vr% lw{e tho uk’kd gSA
Ikzqul vkjehfudk
blds Qy dh fxjh dk rsy okn fodkjksa esa ykHknk;d gSA
,dksfuVe gSVªkfs Qye bldk mi;ksx cq[kkj esa isV dh xehZ lEcU/kh jksxksa esa fd;k tkrk gSA
IkkbjkdsU;k dzus qyVs k bldk mi;ksx cPpksa dks rhcz cq[kkj esa isV dh xehZ lEcU/kh jksxksa esa
fd;k tkrk gSA
izqul fljklkbM~l
blds Nky dh yqxnh dk ysi i'kqvksa dh VwVh gM~fM;ksa ij fd;k tkrk
gSA
foVqyk ;qfVfyl
gM~Mh VwVus ij mM+n dh nky ds ckgjh ysi ds lkFk bldks ml
LFkku ij ckW/kk tkrk gSA
flMªl nsonkjk
bldk rsy [kqtyh vkfn peZ jksxksa esa iz;ksx fd;k tkrk gSA
VSDll cdkVk
bldk mi;ksx orZeku esa dSalj jksx esa fd;k tkrk gSA
DoSjdl budkuk
bldk xkSna uqek inkFkZ cPpksa ds dCt fuokj.k esa mi;ksx gksrk gSA
jksMksMUs Mªku
blds iRrksa dh jk[k rsy ds lkFk feykdj yxkus ls peZ jksx esa ykHk
feyrk gSA
dEisU;qyVs e
fjgqe beksMh
'kjhj eas xkWBa vkfn gksus ij bldh tM+ dks f?kldj ykxus ls ykHk
gksrk gSA
llwfj;k xkslhihQksjk tM+ fydksfj;k esa dke vkrh gSAS

ea=ksipkj lEcU/kh lwpuk;sa ,oa vuqHko
?kjsyw uke ea=ksipkj ls lEcfU/kr O;fDr
nkWr nnZ
{ks= esa Jh ,rokj flag] }kfjdk izlkn]
lhrkjke] jke flag xgj] dud flag jS.kh]
izrki flag iSx
a ] ea= tkurs gS]a rFkk Pkkdw dh
lgk;rk ls ea= djrs gSAa
Mkayk

vuqHko
Jh xksiky nRr iUr] riksou yxHkx 20 o"kZ
iwoZ dh ckr gS eq>s rst nkar nnZ FkkA riksou
esa dk;Zjr iVokjh Jh ukjk;.k flag ds firk
th us ea= }kjk yky fiBkbZ ,oa pkoy esa esjs
nkar ls 2 dhM+s fudkys] mlds ckn eq>s vkt
rd nnZ ugha gqvkA
isV esa xSl dk Hk;kud nnZ] ea= ds }kjk vuql;
w k izlkn riksou&esjh iRuh dk vDlj
dyehu@,sjhlhekokfyfp,ue~ esa >kM+dj mls isV nnZ gksrk Fkk] ,d fnu xkSj flag dfu;ky
dkV nsrs gS]a nnZ rqjUr Bhd gksrk gSA {ks= esa us ea= dj dyehu dkV fn;k] rc ls vkt
Jh xkSj flag ,oa }kfjdk izlkn ea= tkurs gSAa
rd nnZ ugha gqvkA
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{ks= esa Jh ,rokj flag riksou] Jh cky flag
ykrk] Hkksys ukFk th] jk; flag xgj] ukjk;.k
flag iSx
a ] vkSj jru flag jS.a kh ea= tkurs gSAa
Lkjlksa ds rsy dks [kqys orZu esa nwc ?kkl ls
ea= }kjk mipkfjr dj fgykrs gS]a rn~uqlkj
flj ls iSj dh rjQ ea= }kjk >kM+rs gSAa {ks=
esa }kfjdk izlkn] cPph jke tks’kheB] Hkxorh
izlkn iwoZ iVokjh ea= tkurs gSAa
{ks= esa ,rokj flag fpduh feV~Vh ij ea=
djrs gS]a ml feV~Vh dk ysi djus ls iEil
Bhd gks tkrk gSA

Jh ,rokj flag riksou& eSua s vHkh rd 40 ls
vf/kd yksxksa dk bykt dj fn;k gS] 6 O;fDr
bUgha xfeZ;ksa esa ea= }kjk mipkfjr gq,
vk’kh"k Fkify;ky] izLrqrdrkZ& eSa Lo;a cpiu
esa ihfy;k ls ihfM+r gqvk FkkA Jh cPph jke
Vsyj ekLVj tks’kheB ls ea= djokdj vkjke
gqvkA

Jh ,rokj flag& esjs }kjk ea= fd;k x;k
feV~Vh dk Bsyk esjs nkekn j?kqohj flag
tks’kheB esa ihfM+rksa dks forfjr fd;k] ykHk
gqvkA
ued vkSj yky fepZ esa ea= djrs gSAa ued Jh ckyhjke riksou& gekjh xk;&HkSal ;fn
dks f[kyk dj vkSj fepZ Qwd
a dj lq?a kkrs gSAa nw/k u ns rks lhrkjke ckck ls ued] fepZ ea=
{ks= esa riksou fuoklh ljkn flag] jke flag ysrs gSAa rqjUr ykHk gksrk gSA
xgj] lhrkjke vkfn ea= tkurs gSAa
{ks= esa }kfjdk izlkn ea= tkurs gSAa
blesa foHkwrh@jk[k dks ea=kspkj ds lkFk ekFks LkosZ{k.k ds vuqlkj vf/kd yksx foHkwrh ea=
ij yxkus ij lkekU; fLFkfr gks tkrh gSA
djrs gSAa
Hkkoj {ks= esa feyus okyh tM+h ij ea= pykdj
mls cPps ds xys esa xWakB@rkcht cukdj cka/k
nsrs gS]a }kfjdk izlkn ea= tkurs gSAa
Jh ukjk;.k flag] Hkqt dSyk’kiqj okys rsy dks Jh eq:y flag dfu;ky riksou&esjh iRuh dk
ea= dj nsrs gS]a ftldh ekfyl ls nnZ Bhd gks HkkbZ fctyh dh cM+h ykbu ls >qyl x;k Fkk
tkrk gS] gM~Mh rd tqM+ tkrh gSA
ea=s gq;s rsy dh ekfy’k ls pyus fQjus yx
x;kA
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mRrj& iwokZpy ds xWkjks fgYl es ,d vuks[kk 'osr Lo.kZ
iquhr eksgu

dsUnzh; dikl vuqla/kku laLFkku] iksLV cSx ua- 2] 'kadj uxj iksLV vkfQl] ukxiqj& 440010
¼egkjk"Vª½
ikni vkuqoaf'kd lalk/ku og lexz fofo/krk gS tks d`f"kr ikS/kksa ds euq"; }kjk p;u dh x;h
nh?kZdkyhu fodkl izfØ;k esa ,df=r gqbZ gSA Hkkjr ds mRrj iwoZakpy esa oknyksa dk ,d fuokl LFkku gS
ftldks es?kky; jkT; ds uke ls tkuk tkrk gSA es?kky; izkd`frd ouLifr lEink dh n`f"V ls vR;Ur
le`) gSA
Hkkjrh; miegk}hi esa es?kky; mRrj iwoZ {ks= esa 25o 5' mRrjh v{kka'k ls 26o 10' mRrjh
v{kka'k o 89o 47' iwoZ ns'kkUrj ds chp fLFkr gSA tuojh lu~ 1972 esa es?kky; dks iw.kZ jkT; ds :Ik
esa Lohdkj fd;k x;kA
orZeku esa es?kky; esa yxHkx 949600 gsDVs;j Hkwfe ij izkd`frd ouksa dk foLrkj gS tyok;q
fHkUurk ds dkj.k ;gWak ij cWkl] bekjrh ydM+h] tykÅ ydM+h] vkfdZM] cuks"kf/k] fofo/k izdkj ds
Qy&Qwy bR;kfn izkd`frd :Ik ls miyC/k gSA es?kky; jkT; esa ik;s tkus okys ysMh flyhij vkSj Cyw
okWMk ikS/ks viuh lqUnjrk ds fy;s fo'o fo[;kr gSA
es?kky; jkT; dks HkkSxksfyd ,oa iz'kklfud n`f"V ls rhu Hkkxksa esa foHkkftr fd;k x;k gS if'peh
{ks=& xkjks fgYl] dsUnzh; {ks=& [kklh fgYl vkSj iwohZ {ks= esa t;Urh fgYlA mijksDr {ks=ksa esa rhu
vkfnoklh tkfr;Wak Øe'k% xWkjks] [kklh vkSj t;Urh fuokl djrh gSa vkfnoklh fdlku lewg esa d`f"k iz.kkyh
nks izdkj dh gS%
LFkk;h [ksrh& igkfM+;ksa dh ?kkfV;ksa ;k igkM+ksa ds vk/kkjh eSnkuh {ks=ksa esa dh tkrh gSA ,d gh [ksr
dks ckjEckj [ksrh ds fy;s mi;ksx esa yk;k tkrk gSA bl izdkj dh LFkk;h [ksrh Ik}fr esa ljlksa] rksfj;k]
vkyw] rEckdw] frygu] 'kkd&Hkkth bR;kfn dh [ksrh dh tkrh gSA
blds vfrfjDr >we [ksrh Ik}fr ;k LFkkukUrj [ksrh igkM+ksa vkSj igkM+ksa ds <yku ds fo'ks"k Hkkx
ij dh tkrh gSA vkfnoklh fdlku lk/kkj.kr;% igkM+h <yku dh ouLifr dks lkQ djds mldks tykrs
Gsa ifRr;Wk vkSj jk[k dks feV~Vh dh Åijh lrg esa feyk nsrs gSA bl izdkj cuk;s x;s igkM+h <yku
[ksr ij 2 ls 3 o"kZ rd [ksrh dh tkrh gSA rRi'pkr~ vkfnoklh fdlku nwljs igkM+h <yku dh [kkst
djds mldks [ksrh ds fy;s pqu ysrs gSA vkSj iwoZ ds lkQ fd;s gq;s [ksrksa dks NksM+dj pys tkrs gSaA >we
;k LFkkukUrj.k d`f"k Ik}fr esa vkyw] 'kdj danh] dlkck] dikl] vnjd] cUnxksHkh] QwyxksHkh bR;kfn dh
[ksrh dh tkrh gSA
uohu ,oa Hkkoh vko';drkvksa dh iwfrZ gsrq u;s ikS/kksa dh [kkst vR;Ur vko';d gSA vusd
oSKkfudksa }kjk ladVkiUu] yqIr izk;% ikni laink ds vkuqoaf'kd lalk/kuksa ds laj{k.k ds ek/;e }kjk
vkuqoaf'kd âkl dks jksdus dh vko';drk ij cy fn;k x;k gSA jk"Vªh; d`f"k rduhdh ifj;kstuk¼ikni
fofo/krk½ds vUrxZr ekg uoEcj] 2000 esa ,d ikni vUos"k.k ,oa laxzg ;k=k vfHk;ku dk vk;kstu
fd;k x;k mDr vfHk;ku esa dsUnzh; dikl vuqla/kku laLFkku] ukxiqj ¼egkjk"Vª½ vkSj jk"Vªh; ikni
vkuqoaf'kd lalk/ku C;wjks] ubZ fnYyh ds {ks=h; laLFkku] oM+kikuh] f'kykax¼es?kky;½ds oSKkfudksa ,oa
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rduhdh vf/kdkfj;ksa us la;qDr :Ik ls Hkkx fy;k vkSj if'peh xWkjks fgYl¼es?kky;½ds fofHkUu vkfnoklh
{ks=ksa ls fofo/krk ;qDr dikl] pkoy] eDdk] fry] ljlksa¼lQsn½] fepZ] vnjd] gYnh] cSaxu] lse] jrkyw]
ftehdan] ykSdh] vjch] rksjbZ] fHkUMh] djsyk bR;kfn Qlyksa ds yxHkx 165 thonzO; ds uewuksa dk laxzg
fd;k x;kA
if'peh xkjksa fgYl ds vkfnoklh ns'kh dikl dh [ksrh lkekU;r% >we [ksrh Ik}fr ds vuqlkj
djrs gSaA LFkkuh; Hkk"kk esa ns'kh dikl dh bl ljue iztkfr dks *fdy
fdy*
f[ky*
fdy ;k *f[ky
f[ky ds uke ls iqdkjk
tkrk gSA
mijksDr vUos"k.k vfHk;ku ds vUrxZr ns'kh dikl xWklhfi;e vkcksZfj;e iztkfr ljue ds 33
thonzO;ksa ds uewuksa dk laxzg fd;k x;k ,oa fofo/krk gsrq izFke voyksdu fd;k x;kA
ns'kh dikl xWklhfi;e vkcksZfj;e iztkfr ljue esa fofo/krk
1- iRrh ,oa iq"iksa dh lajpuk% ikni vUos"k.k vfHk;ku ds le; xWkjks fgYl esa ik;s tkus okyh ns'kh dikl
dh ljue iztkfr esa fo'ks"k izdkj dh fofo/krk dk voyksdu fd;k x;kA ifRr;ksa ds i.kZo`Ur dh yEckbZ
yxHkx 11&18 ls-eh-] i.kZ 'kh"kZ uqdhyk] ifRr;ks dk 5 ls 9 Hkkx esa xgjkbZ rd dVk gksuk] iq"iksa esa
ckg; ny iqat la;qDr gksdj vxzHkkx iw.kZ ;k vkaf'kd :Ik ls vko`r] nyiqat dk vkdkj lkekU; ls vf/kd]
iq"Ik fui= vkdkj esa cM+s gksdj iq"Ik ds vk/ks ls vf/kd Hkkx dks iw.kZr;k <d ysrs gSaA
2- Qy izkoj ¼xwyj½ lajpuk% Qy izkoj ¼xwyj½ dk vkdkj yEckbZ esa lkeU; ls vf/kd ifjiDr
LQqfVr xwyj Hkkj yxHkx 7 xzke rd gksuk] vf/kdrj xwyj 3 dks"B ;qDr] ifjiDr xwyj ds dks"Bksa
¼ykD;wYl½ dk iwjh rjg QSyk gqvk gksuk] cht lfgr dikl dk iw.kZr;k dks"Bksa ls ckgj vk tkukA
3- mPp izfr/kkj.kk {kerk% xWkjksa fgYl dh ns'kh dikl dh *ljue* iztkfr mijksDr xq.kksa ds vfrfjDr
egRoiw.kZ mi;ksxh xq.kksa ls lqlfTtr gSA lkekU;r% ns'kkh dikl dh vU; iztkfr;ksa ds LoHkko esa ;g ns[kk
x;k gS fd tc dikl ds xwyj ifjiDr gksdj LQqfVr gksrs gS dqN gh le; vUrjky ds ckn okrkoj.kh;
rhoz ok;q /kkjk ds dkj.k dks"Bksa ls dikl fudkydj Ik`Foh ij fc[kj tkrh gS ftlds QyLo:Ik dikl esa
ifRr;ksa ds ckjhd VqdM+s ,oa feV~Vh ds d.k fey tkrs gSa vkSj dikl dh xq.koRrk dks diM+k m|ksx dh
n`f"V ls fuEu Js.kh dk cuk nsrs gSa ijUrq xWkjks fgYl dh ljue iztkfr esa ;g voyksdu fd;k x;k gS
fd rst ok;q ,oa ikS/kksa ds fyus ds mijkUr Hkh LQqfVr xwyj ls dikl Ik`Foh ij ugh fc[kjrh vkSj xwyj
ds dks"Bksa ls layXu jgrh gS vr% ljue iztkfr esa xwyj izfr/kkj.k {kerk ¼ykD;wYl gksfYMax dsisflVh½
vU; iztkfr;ksa dh rqyuk esa mPp ik;h x;h gSA
dikl dh xq.koRrk
xWkjks fgYl dh ljue iztkfr dh dikl 'osr pednkj gksrh gS ijUrq js'ks dh yEckbZ dk de
gksuk ¼17 ,e],e½ js'ks dh lrg esa fpdusiu ,oa n`<+rk lkeF;Z esa deh dk gksuk vkSj js'kksa ds lewg esa
,d :irk dh deh ;g iw.kZr;k fl^) djrh gS fd orZeku esa ljue iztkfr dh :bZ diM+k m|ksx dh
n`f"V ls fuEu Js.kh dh gS vkSj diM+k m|ksx dh ekWax ds vuqlkj js'ks ds xq.kksa esa ifjofrZr lq/kkj dh
vko';drk gSA
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fof'k"V HkkSfrd xq.k
*ljue* iztkfr dh dikl esa ,d fof'k"V HkkSfrd xq.k ;g gS fd vius vUnj fuEu ?kuRo vkSj
de ';kurk ¼yks&MsfUlVh vkSj yks &foLdkWflVh½ ds rjy nzoksa dks 'kh?kzrk ls vo'kksf"kr dj ysrh gSA
*ljue* dikl dh ;g vo'kksf"kr lkeF;Z lkekU; dikl ls vkSlru rhu xquk gksrh gS vr% bl izdkj
dh dikl dk vf/kdre mi;ksx 'kY; fpfdRlk dikl] lsfuVjh usifdUl dikl vkSj lw{e dhVk.kq jfgr
dikl ds fuEkkZ.k esa fd;k tk ldrk gSA
ns'kh dikl lq/kkj dk;ZØe
ns'kh dikl dh ljue iztkfr ds thonzO; esa ik;s tkus okys egRoiw.kZ mi;ksxh xq.kksa tSls mPp
xwyj Hkkj] mPp izfr/kkj.kk {kerk ¼ykD;wYl gksfYMax dsisflVh½] i.kZo`Ur dk vf/kdre yEck gksuk] iw.kZ
dks"B QSyko ,oa dhV izfrjks/kh 'kfDr bR;kfn xq.kksa dks LFkkuh; ns'kh fdLeksa ds lkFk iztuu dk;ZØe esa
iw.kZr;k mi;ksx esa yk;k tk ldrk gSA QyLo:Ik mijksDr mi;ksxh xq.kksa dk LFkkuh; fdLeksa ds lq/kkj
vkSj uohu fdLeksa ds fodkl dk;ZØe esa EkgRoiw.kZ ;ksxnku gks ldsxkA
Hkkjr esa mPp Åit ,oa mPp xq.koRrk ;qDr vesfjdu dikl dh fofHkUu fdLeksa dk izlkj
cgqr 'kh?kzrk ls gqvk gS ijUrq xWkjks fgYl ds vkfnoklh fdlkuksa us vesfjdu dikl dh fdLeksa dks
Lohdkj ugha fd;k gSA ;gh dkj.k gS fd os viuh izkphu ljue laink dks fdlh Hkh izdkj ls lajf{kr
djrs vk jgs gS ijUrq orZeku esa xkWjks fgYl esa ik;s tkus okyh bl vukS[kh 'osr Lo.kZ laink ns'kh dikl
dh *ljue* iztkfr dh vkuqoaf'kd fofo/krk dks lajf{kr djus ds fy;s lqO;ofLFkr iz;klksa dh vko';drk
gS D;ksafd gfjr dzkfUr ds rst izHkko] uwru d`f"k iz.kkyh ,oa izlkj vFkok csgrj d`f"k rduhdh ds
vUrxZr dk;ZØeksa ds cgqvk;keh fodkl ds dkj.k LFkkuh; ns'kh dikl dh iztkfr ljue ds yqIr gksus dk
ladV orZeku esa laosnu'khy gSA
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Survey route followed for the collection of cotton germplasm in West Garo Hills (Meghalaya)
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Xkaxks=h /kkfeZd] ,sfrgkfld ,oa oSKkfud fo’ys"k.k
EkgsUnz flg fejky] fdjhV dqekj ,oa o:.k tks’kh*
xksfoUn cYyHk iUr fgeky; Ik;kZoj.k ,ao~ fodkl laLFkku] dkslh&dVkjey] vYeksM+k 263643 ¼mŸkjkapy½
*xksfoUn cYyHk iUr fgeky; Ik;kZoj.k ,ao~ fodkl laLFkku] x<oky bdkbZ] Jhuxj] x<oky ¼mŸkjkapy½
xaxk ty izokg Hkkjr dh ize[q k unh ra=ksa esa ls ,d gSA tks izkphudky ls Hkkjrh; lH;rk vkSj laLd`fr dh
/kjksgj jgh gSA ;g gekjs iwot
Z ksa ls gekjh laLd`fr dh ijEijk ls iw.kZ djkrh gSA gekjs vrhr o Hkfo"; ds chp dk
orZeku ;g unh dsoy ty /kkjk gh ugh oju~ laLdkj o laLd`fr dh /kkjk Hkh gSA fgUnq /keZxUz Fk f’ko iqjk.k ds vuqlkj
xaxk dks i`Foh esa ykus dk Js; jktk HkxhjFk dks gS ftUgksus vius iqj[kksa ds m)kj ds fy, ;g izk.knkf;uh lnkuhjk dks
Hkxoku f’ko ls ojnku Lo:i izkIr fd;k] ftls xkSe[q k ls nsoiz;kx rd HkkxhjFkh dgk tkrk gSA rRi’pkr~ xaxk dgykrh
gSA xaxk ty /kkjk fgUnq /keZ esa yksdiwftr gSAa
,sfrgkfld fo’ys"k.k
,sfrgkfld nLrkostksa esa xaxk ds mn~xe LFky dk vUos"k.k vdcj ds 'kklu dky esa 1565&1605 bZloha ds
e/; ekuk tkrk gSA ml le; ,d vfHk;ku ny vR;Ur dfBukb;ksa ds lkFk blds mn~xe LFky xkSe[q k igaqWpk FkkA
rRi’pkr~ 18 oh lnh esa bZLV bafM;k dEiuh ds los{Z k.k foHkkx ds estj tsEl fjusy us fgeky; {ks= esa ekufp= cukus
dk dk;Z izkjEHk fd;k FkkA blh le; lu~ 1807 esa bUgksus bZLV bafM;k dEiuh ds xoZuj tjuy us if'peh fgeky; esa
xaxk dh [kkst djus dh vuqefr iznku dh A bl vfHk;ku ny dk usrR` o gsujh dksyczd
q us lu~ 1807 esa dqN lk/kwvksa ,oa
rhFkZ ;kf=;ksa ds lkFk 'kq: fd;k ftlesa ls ,d iqtkjh gh xaxks=h efUnj rd igqWpus esa lQy jgkA blds ,d n’kd ckn
losZ vkQ bafM;k dh Vhe ds dSIVu tkWu gkWxlu o dSIVu gkoZM dqN rhFkZ ;kf=;ksa ds lkFk lu~ 1817 esa xaxks=h o
xkSe[q k igqWpus esa lQy jgs] ¼fjiksV]Z 1994½ ogkW ij mUgksus ik;k fd xaxk ,d fo’kky xqQkuqek vkdkj ds fgeun
¼Xysf’k;j½ ls ckgj fudy jgh Fkh bl fo’kky Xysf’k;j ds Åij HkO; HkkxhjFkh ioZrksa dk leqg ,oa f’kofyax ioZr
fojkteku FksA
oSKkfud fo’ys"k.k
xaxks=h Xysf’k;j mRrjkapy ds mRrjdk’kh ftys es tks mRrjdk’kh uxj ls 100 fdeh0 dh nwjh ij fLFkr gSA
xaxks=h /kke ls 18 fdeh0 dh nwjh ij xaxk dk mn~xe xkSe[q k fLFkr gSA xaxks=h Xysf’k;j foLrkj 79097'18'' ls 790 4'55''
iwohZ ns’kkUrj ,oa 300 43'10'' ls 30055' 50'' mRrjh v{kkW’k gSA xaxks=h Xysf’k;j dh x.kuk fgeky; {ks= ds ,d cMs
Xysf’k;j es dh tkrh gSA ftldh yEckbZ 30 fdeh0 o pkSM+kbZ 0-5 ls 2-5 fdeh0 gS blesa cgqr ls lgk;d Xysf’k;j tqMs+
gq, gSAa ftuesa jDro.kZ] prqjfa xuh] 'osrk] oklqdh] dhfrZ ,oa dkfyUnh] vkfn ize[q k Xysf’;j gSa vuqekur% bl Xysf’k;j esa
258-56 ¼uSFkkuh ,V vkWy] 2000½ oxZ fdeh0 {ks= esa Xysf’;j dk foLrkj gS ftldk vk;ru 39-18 ¼dkSy] 1999½ ?ku
fdeh0 gSA orZeku esa xkSe[q k dh m/okZ/kj ÅWpkbZ 40 eh0 gS oSKkfud vuql/a kkuksa ls irk pyk gS fd bl Xysf’k;j dk {ks=
/khjs&/khjs fldqM+rk tk jgk gS] ,oa fi?kyus dh xfr igys ls (nqxuq h) vf/kd gks pqdh gSA iwoZ es fd;s x;s fofHkUu
los{Z k.kks ls irk pyrk gS fd xaxks=h Xysf’k;j 1842 ls 1935 rd ds chp yxHkx 10 eh0 izfro"kZ dh xfr ls ihNs gVk
FkkA tcfd 1935 ls 1990 ds chp blds ihNs gVus dh xfr 18 eh0 ¼fjiksV]Z 1992½ rd FkhA xksfoUn cYyHk iUr
fgeky; Ik;kZoj.k ,ao~ fodkl laLFkku] dkslh&dVkjey] vYeksM+k }kjk xaxks=h Xysf’k;j esa pyk;h tk jgh ¼ys[kd
ifj;kstuk ls lEo) gS½a fgefoKku 'kks/k ifj;kstuk ls irk pyk gS fd xaxks=h Xysf’k;j] 1990 ls 2001 rd vkSlru 24
eh0 izfro"kZ ihNs f[kldk gSA izk;% ;g ik;k x;k gS fd fgeky;h {ks=ksa ds Xysf’k;j fo’o ds vU; Xysf’k;jksa ls vf/kd
xfr ls ihNs f[kld jgs gSAa foxr rhu o"kksZ ls ’kks/k ifj;kstuk ds vUrZxr xaxk ds mn~xe xkSe[q k ds fudV Xysf’k;j ls
fudyus okys ty ,ao volkn ¼xkn½ dk ekiu fd;k tk jgk gSA ftldk vkSlr izfro"kZ 603-33 x 106 ?ku ehVj ,ao
185-46 x 104 Vu ekiu fd;k x;k gSA v/;;u ls vuqeku yxk;k tkrk gS fd bl Xysf’k;j ls fi?kyh cQZ ds lkFk
volkn dh ek=k fudy jgh gS og vU; fgeky;h Xysf’k;jks ls fudyus okys volkn ls rqyukRed T;knk gS vf/kd
volkn dh ek=k HkkxhjFkh unh ra= es cu jgs cka/kks ds fy, [krjukd gSA v/;;u ds vuqlkj irk pyrk gS Xysf’k;j
dk rsth ls fi?kyus dk eq[; dkj.k c<rk gqvk rkieku ,ao tyok;q ifjorZu eq[; gS ;fn ifjfLFkfr;kWa bUgh gkykrksa esa
pyrh jgh rks xaxk dk vfLrRo vkus okys 100&150 o"kksZ esa lekIr gksus ds dxkj esa igWp
aq tk;sxkA
fgeky;h Xysf’k;jksa dh f[kldus dh leL;k dks nks Lrjksa ij ns[kk tk ldrk gSA igyk Hkwe.Myh; Lrj ijA
xzhugkml xSalksa ds mRltZu eas gqbZ Hkkjh o`f) ls xeZ gks jgh tyok;q dks ,d dkj.k ekuk tk ldrk gSA tSls fo’o dk
fiNys 100 o"kksaZ esa vkSlr rkieku 0-5&1-00C ¼MCkY;w0 ,e0 vks0 & ;w,ubZih] 1990½ c<+ x;k gS] tcfd LFkkuh; Lrj ij
fgeky; rFkk rjkbZ {ks=ksa ds cM+s iSekus ij ouksa ds Lo:i esa cnyko o ouksa esa vkx yxus dh c<+h gqbZ izof` Rr dh eq[;
Hkwfedk Hkh ekuh tk ldrh gSA vr% Hkwe.Myh; Lrj ij dh x;h xyfr;ksa dk [kkfe;ktk] tyok;q dks xje djus okys
dkjdksa dks tUe feyk gSA bl {ks=ksa ds Xysf’k;j {ks=ksa esa Hkksti= TkSls vuqdy
w isM+ksa dk fouk’k gks jgk gSA miyC/k
v/;;uksa ,oa tkudkjh ds vk/kkj ij vxys dqN n’kdksa esa Xysf’k;j ij gksus okys O;kid Lrj ds izfrdwy ifj.kkeksa dh
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c<+us dh lEHkkouk gSA ;g izfrdwy vlj lgh iSekus esa fdrus ;k dSls gksx
a s vHkh bls iw.kZ fo’okl ds lkFk ugh dgk tk
ldrk gSA fi?kyrh cQZ o f[kldrs gq, Xysf’k;jksa ds nq"izHkkoksa dks gesa fudV Hkfo"; esa lguk iM+ ldrk gSA ftldk
ifj.kke ;g gksxk fd loZiFz ke ufn;ksa esa ikuh vf/kd c<+x
s k ftlls ck<+ o Hkw&L[kyuksa esa o`f) gksxh lkFk gh leqnrz Vh;
{ks= Mqcus yxsx
a As nwljs nkSj esa ikuh dh cgqr deh gks tk;sxh ;g ladV dsoy Hkkjr dk gh ugh oju~ iwjs fgUnwd’q k
fgeky; ds fuokfl;ksa ij iM+x
s kA bl ladV ls cpus gsrq lkekU;r% ,d gh mik; ij vke lgefr curh gS fd {ks= dk
oSKkfud v/;;u ij egRo fn;k tk; ,ao ’kks/k }kjk fudys ifj.kkeks ds vk/kkj ij] fgeky;h {ks= esa Xysf’k;j laj{k.k
vfHk;ku pyk;k tk;A
LFkkuh; izn"w k.k
xaxks=h {ks= dk Ik;kZoj.k dh n`f"V ls v/;;u djus ij irk pyrk gS fd xaxks=h izn"w k.k ls vNwrk ugh gS
vf/kd la[;k es i;ZVdksa ds igqWp
a us ls bl {ks= dk Ik;kZoj.k lqjf{kr ugh dgk tk ldrkA bles dqN gn rd xaxks=h
/kke dk vfu;ksftr fodkl Hkh ,d dkjd gS izfro"kZ ;gka ij xaxk rV ds fdukjs cMs&
+ cM+s vkJeks] <kcksa dk vfu;ksftr
fuek.kZ fd;k tk jgk gS vkSj xaxk es izn"w k.k lkQ ns[kk tk ldrk gS orZeku es izfro"kZ xaxks=h ls 18 fdeh0 dh in
;k=k djus ds ckn i;ZVd ,oa rhFkZ;k=h xkSe[q k rFkk mlds vkxs igqWp
a rs gSAa {ks= es fd;s x;s los{Z k.k ds vuqlkj xaxks=h
ls xkse[q k {ks= es yxHkx vkSlru Ik;ZVd izfro"kZ igqprs gSa vf/kd Ik;ZVdks ds igqpus ls bldk izHkko ;gka ds LFkkuh;
Ik;kZoj.k ij IkMk gSA
xaxks=h ls xkSe[q k ds e/; izfrfnu yxHkx 200 i;ZVdksa dh Bgjus dh O;oLFkk gS ;gkaW Hkh {kerk ls vf/kd
i;ZVd] rhFkZ;k=h] dqyh] iksVZj ,oa xkbM vkfn Hkh igqWprs gSAa izfrfnu vkSlr ls vf/kd Ik;ZVdksa ds igqpus ls bldk
izHkko vfrfjDr <kck fuekZ.k dk;ksZa ij iM+rk gS ftlls ;gka dh ouLifr dk nksgu gksrk gSA Ik;ZVdks ds lkFk tks dqyh]
iksVZj] xkbM ,oa ?kksM+k pkyd vkfn viuk [kkuk cukus ,ao vkx lsd
a us ds fy, {ks= dh ouLifr;ksa dk mi;ksx djrs gSA
xaxks=h ls xkSe[q k ds ckn riksou] uUnuou] jDro.kZ] o ioZrksa ds vk/kkj f’kfojksa ds e/; tSfod ,oa vtSfod dwM+s ds <sj
ioZrkjksgh ,oa iFkkjksgh NksM+ tkrs gSa ftues fVu] IykfLVd] dkWp] vkWDa lhtu flysUMj ,oa diMs ds :Ik es QSys jgrs gS
tks fd bl {ks= dh uSlfxZd lkSUn;Zrk dh vfLerk ij iz’u fpUg yxkrs gSAa ;gkWa rd fd xaxk ds mn~xe xkSe[q k ,oa
blls vkxs riksou rd vLFkkbZ <kcs [kqys jgrs gSa ftuesa vkxUrqd jkf= foJke djrs gSa vLFkkbZ O;oLFkk gksus ds dkj.k
bu <kcksa esa izlk/ku dh lqfo/kk ds vHkko esa ;k=h [kqys esa 'kkSp bR;kfn djrs gSAa vkSj xax
a k vius mn~xe es gh iznfw "kr gks
tkrh gSA
xaxks=h ls xkSe[q k rd foLr`r v/;;u ls irk pyrk gS fd ;g {ks= rhFkZ;kf=;ksa ,oa i;ZVdksa ls Hkjk jgrk gS
vkSj {ks= dh {kerk (Carraying capacity) ls vf/kd i;ZVdksa ds igqpus ij ;gkW ds izkd`frd lalk/kuksa ij vfrfjDr Hkkj
iM+rk gSA eq[;r% tykus okyh ydM+h dk mi;ksx [kkuk cukus] vkx lsd
a us] ,oa <kcksa dk foLrkjhdj.k ,oa fuek.kZ gsrq
fd;k tkrk gSA ftlds fy, bl {ks= ds cgqr gh mi;ksxh o`{k Hkksti=] nsonkj] phM+ vkfn dk nksgu fd;k tkrk gSA
lq>ko
i;ZVu] {ks= dh vkfFkZd le`f) dk izrhd gksrk gSA izn"w k.k ds uke ij i;ZVu dks cUn ugh fd;k tk ldrk gS ,sls
esa i;ZVu o izn"w k.k ds e/; lary
q u LFkkfir djus gsrq dqN mik; lq>k;s tk ldrs gSa tSl%s
 {ks= dh Hkkj{kerk (Carraying capacity) ds vuqdy
w i;ZVdksa dks {ks= Hkze.k djus dh vuqefr nh tkuh pkfg,A
 ,y0 ih0 th0 xSl o feV~Vh rsy dh vkiwfrZ nqdkuks]a vkJeksa o i;ZVdksa dks nh tk; ,oa o"kkZ dky esa {ks= esa budh
vkiwfrZ gsrq fo’ks"k fMiks cuk;s tk,aA
 y?kq ty&fo|qr ifj;kstukvksa }kjk fctyh iSnk dj {ks= esa fo|qr dh vkiwfrZ dh tk; ,oa oSdfYid mtkZ ds lzksrksa
lkSj xhtj] ghVj] dqdj] vkfn dh lqfo/kk {ks= esa iznku dh tk;A
 izn"w k.k ds izfr fo’ks"k tkx:drk vfHk;ku pyk;k tk; ftlesa eq[;r% bl dk;Z esa yxs gq, O;olk;h] dwyh] iksVjZ ]
,oa i;ZVdksa dks izf’kf{kr fd;k tk; ,oa i;kZoj.k izn"w k.k ds foijhr izHkkoksa ls voxr djk;k tk;A
 {ks= esa QSys gq, tSfod&vtSfod dwM+s dk leqfpr fuLrkj.k fd;k tk;A
 {ks= esa c<+rs gq, vkoklh; laØe.k dks ifjlhfer fd;k tk; ,oa Hkouksa ls fudyh gqbZ lhoj ykbuksa dks unh esa u
feyus fn;k tk;A
 {ks= ds vuqdy
w ouLifr;ksa dk xgu o`{kkjksi.k fd;k tk;A
lanHkZ
fjiksVZ vkWu xkSe[q k ¼1991½ MCy;wvkbZ,pth nsgjknwu] fMikVZeVsa vkWQ
a lkabl ,UM VsDuksykth] ubZ fnYyh
fgeky;u Xysfl;ksykWt
a h fjlpZ izkx
s zke ¼1992½ izkfs lfMax 20&21 ekpZ] fMikVZeVsa vkWQ
a lkabl ,UM VsDuksykth] ubZ fnYyh
MCy;w,evks@;w,ubZih ¼1990½ ikWfa ylh esdj lejh vkWQ
a lkabfUVfQd ,LlslesVa vkWQ
a DykbesfVd psUt- bUVjxoZjuesVa y
iSuy vkWua DykbesfVd psUt ofdZx
a xziq czSdusy ;w0ds0
USkFkkuh] ,0ds0] uSuoky] ,p0lh0] lrh] ds0ds0] ,UM izlkn] lh0 ¼2001½ ft;kseksQ
Z ksykWfa tdy ,foMsalsl~ vkWQ
a fjfVªV vkWQ
a
xaxks=h Xysf';j ,UM bV~l DjsDVfjfLVDl~- djsUV lkabl- 80 ¼1½] 87&88dkSy] ,e0ds0 ¼,M-½ ¼1999½ bUosuVjh vkWQ
a fgeky;u Xysf';lZ- Lis'ky ifCyds'ku ua0 34] ft;ksykWfa tdy losZ vkWQ
a
bafM;k- dksydkrk] bafM;k- 136&137-
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D;ksa mnklhu gSa fo’o /kjksgj LFky **uUnknsoh tSoe.My vkjf{kr {ks=** ds fuoklh?
lquhy ukSfV;ky] ds0 ,l0 jko ,oa vkj0 ds0 eS[kqjh∗
xks0 cYyHk iUr fgeky; Ik;kZoj.k ,oa fodkl laLFkku] dkslh&dVkjey ¼vYeksM+k½ 263 643]mRrjkWpy
∗
xks0 cYyHk iUr fgeky; Ik;kZoj.k ,oa fodkl laLFkku] x<+oky bdkbZ&Jhuxj x<+oky] mRrjkWpy
vkt ds bl oSKkfud ;qx esa iwjs fo'o dks tSo fofo/krk laj{k.k dh dfBu pqukSrh dk lkeuk djuk
iM+ jgk gS] blds iz;kl esa iwjs fo'o esa fdlh fof'k"V {ks= dks oU; tho fogkj ;k jk"Vªh; m|ku ?kksf"kr dj
fn;k x;k] lu~ 1971 esa tSo e.My vkjf{kr {ks= ¼Biosphere Reserve½ ?kksf"kr djds laj{k.k ds iz;kl vkSj
rst fd;s x;sA la;qDr jk"Vª la?k ds oSKkfud ,oa lkaLd`frd laxBu ¼UNESCO½ dh ekuo ,oa tSoe.My
¼Man and Biosphere½ izkx
s zke ds rgr fdlh {ks= dks tSo e.My vkjf{kr {ks= ?kksf”kr fd;s tkus ds fy;s
fuEufyf[kr fof'k"V fu;eksa dks e/;utj j[krs gq, mu ij dsfUnzr gksus o dk;Z djus dh vko';drk ij tksj
fn;k x;kA
¼d½ ikfjfLFkfrd ra= vkSj vkuqokaf’kd lalk/kuksa dk laj{k.kA
¼[k½ vuql/a kku] izf’k{k.k ,oa i;kZoj.k f’k{kk dks izkRs lkguA
¼x½ LFkkuh; yksxksa dh vFkZO;oLFkk dk fodkl ,oa izo/kZuA
vkt iwjs fo’o esa 324 tSo e.My vkjf{kr {ks= gSAa muesa ls 12 Hkkjr esa fofHkUu {ks=ksa ds vyx&
vyx ikfjfLFkfrd rU=ksa ds v/khuLFk dk;Zjr gSAa mUgh esa ls ,d uUnk nsoh tSoe.My vkjf{kr {ks= mRrjh
Hkkjr ds e/; fgeky;h {ks= esa mRrjkapy ds peksyh] ckxs’oj ,oa fiFkkSjkx<+ ftyksa ds 2226-74 oxZ fd-eh- dh
Hkw lhek ij fLFkr gSA Qjojh 1999 esa Hkkjr ljdkj }kjk bl {ks= dh tSfod fofo/krk ,oa lkaLd`frd /kjksgj
ds egRo dks le>rs gq, tSo e.My vkjf{kr {ks= dk foLrkj 5820 oxZ fd-eh- rd fd;k x;k gSA bls tSo
e.My vkjf{kr {ks= 18 tuojh lu~ 1988 dks ?kksf”kr fd;k x;k] fdUrq vkjf{kr {ks= ?kksf”kr gksus ds ckn
LFkkuh; fuokfl;ksa ds dsUnzh; tSo e.My Hk.Mkj ¼dksj tksu½ ls lkjs vf/kdkj izkd`frd lalk/kuksa ds Åij ls
yxHkx lekIr dj fn;s x;s ftu ij fd mudk lSdM+ksa ihf<+;ksa ls ijEijkxr vf/kdkj FkkA blls mudh
vkthfodk ij cqjk vlj iM+k gSA ifj.kker% LFkkuh; fuokfl;ksa ,oa ljdkjh rU= ds chp erHksn iSnk gks x;s
vkSj {ks= dh vewY; izkd`frd lEink ds izfr LFkkuh; fuoklh mnklhu gks x;s] ifj.kke ;g gqvk fd
tSofofo/krk laj{k.k ds ftl mn~n’s ; gsrq bls LFkkfir fd;k x;k Fkk ;g vkjf{kr {ks= mu mn~n’s ;ksa dh
miyfC/k;ksa rd ugha igqp
a ik jgk gSA
;g ,d lkoZHkkSfed lR; gS fd] tc rd fdlh Hkh vkjf{kr {ks= ds LFkkuh; fuokfl;ksa dh t:jrksa
dks /;ku esa j[krs gq, laj{k.k uhfr;Wk rS;kj ugh dh tk;sx
a h vkSj mUgsa vkfFkZd :Ik ls lqn`<+ ugha fd;k tkrk
gS] rc rd tSo fofo/krk laj{k.k dh miyfC/k;ksa dks izkIr ugha fd;k tk ldrk gSA
uUnknsoh vkjf{kr {ks= ds fuokfl;ksa dk vkt bl {ks= ds izfr udkjkRed n`f”Vdks.k gSA D;ksfa d
vkjf{kr {ks= ?kksf”kr gksus ds ckn mUgsa dbZ izdkj ls vkfFkZd dfBukbZ;ksa dk lkeuk djuk iM+k gSA igys bl
{ks= ds yksx viuh vk; dk vf/kdka’k Hkkx d`f”k ds vfrfjDr bl {ks= esa gksus okys i;ZVu o HksM-cdjh ikyu
ls vftZr djrs Fks ;g {ks= vkjf{kr gksus ds ckn iw.kZr% i;ZVu ds fy;s cUn dj fn;k x;k gSA vkSj HksM&
+ cdjh
ikyu ij blfy, cqjk vlj iM+k gS fd bl {ks= ds vf/kdka’k pkjkxkg ¼cqX;ky½ blds dsUnzh; tSoe.My
Hk.Mkj ds vUrxZr pys x;s gS]a tks fd iw.kZr% oftZr {ks= gSA QyLo:i ;gak ds fuokfl;ksa us pkjkxkgksa dh
deh ds dkj.k vius HksM+ cdjh ikyu esa 70-80 Qhlnh deh dj nh Gsa
vc iz’u ;g mBrk gS fd vkjf{kr {ks= ?kksf”kr djus ds ckn budh vkfFkZd fLFkfr ij tks cqjk vlj
iM+k gS ljdkj us mudh vkfFkZd fLFkfr dks lqn`<+ djus ds fy;s mUgsa vU; D;k fodYi fn;s gS\ os fodYi D;k
ogak dh ifjfLFkfr;ksa ,oa ikfjfLFkfrdh ds vuq:i yksxksa }kjk Lohdk;Z Hkh gSa ;k ughaA bl ij dHkh /;ku ugha
fn;k x;kA dqy feykdj ;fn ljdkj bu tSo e.My vkjf{kr {ks= esa fuokfl;ksa dh vkfFkZd fLFkfr etcwr
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djus ds fy, u;s dk;Zdze ugh nsrh rc rd bu xzkeh.kksa dh ouksa ds izfr iSnk gqbZ udkjkRed lksp ds pyrs
tSo fofo/krk laj{k.k dh miyfC/k;ksa dks izkIr ugha fd;k tk ldrkA D;ksfa d tks ou o igkM+ vkt rd bu
yksxksa dh thus ds ize[q k vk/kkj Fks tSoe.My vkjf{kr {ks= ?kksf”kr gksus ds ckn ;s ou o igkM+ utnhd gksus ds
ckotwn buls nwj gksrs tk jgs gSAa vr% bl lEcU/k esa ;fn LFkkuh; turk o ljdkjh ra= ds chp erHksn dks
de djuk gS rks mudks fn;s tkus okys fodYiksa ds lEcU/k esa Hkh LFkkuh; turk dks gh vk'oLr djds pyuk
gksxkA
foxr 10 o”kksZ ds xgu 'kks/k o fopkj dk;Zdzeksa ds vk/kkj ij uUnknsoh tSoe.My vkjf{kr {ks= esa
LFkkuh; yksxksa dh vkfFkZd fLFkfr dks lq/kkjus ,oa tSo fofo/krk laj{k.k ds fy;s mi;qDr fodYi lq>k;s gS%a tSls
oU; Qyksa ¼vesl ]fdjksy] HkksfV;k cknke bR;kfn½ ,oa vU; oU; ,oa d`f"k mRiknksa dh xq.koRrk esa lq/kkj]] tM+hcwfV;ksa dk d`f”kdj.k ls mudh iSnkokj c<+kuk o ljdkj dks tM+h- cwVh mRiknu dks c<+kus ds fy, ljdkjh
uhfr;ksa esa ifjorZu djuk] de ykxr dh rduhdh ls ijrh Hkwfe dk fodkl djuk] ifjos’k Ik;ZVu dks c<+kok
nsuk] fefJr Qlyksa ¼jktek+ vkyw+ pksykbZ ;k vkyw+jktek ½ dh [ksrh dks c<+kok nsuk] dqDdqV ;k [kjxks'k ikyu
dks c<+kok nsuk bR;kfn lfEEfyr gSAa lkFk gh lkFk uUnknsoh tSoe.My vkjf{kr {ks= ds izkf/kdkfj;ksa dks fofHkUu
ljdkjh] xSj ljdkjh laLFkkvksa ,oa oSKkfud laLFkkuksa ds chp vkilh rkyesy o lkeatL; LFkkfir djuk o
’kks/k }kjk fodkl ls lEcfU/kr ekSfyd vo/kkj.kkvksa dks lR;kfir djuk] ldkjkRed lq>koksa dk vknku iznku
djuk pkfg;sA fu"d"kZ ds :Ik esa ;g dg ldrs gSa fd vkjf{kr {ks= ls tqM+s ljdkjh ra= mijksDr lq>k;h x;h
j.kuhfr ds vk/kkj ij turk dh lgHkkfxrk ysdj dk;Z djssa rks {ks= dh turk esa O;kIr jks”k ,oa erHksn dks
iw.kZr;k lekIr fd;k tk ldrk gS vkSj lkFk gh {ks= dk pkSeq[kh fodkl Hkh lEHko gSA bl fo’o /kjksgj LFky
ds mfpr izcU/ku] lr~r fodkl] LFkkuh; fuokfl;ksa ,oa vkjf{kr {ks= ds izkf/kdkfj;ksa ds e/; fookn fo’ys"k.k
gsrq fofHkUu igyqvksa ij ,d ’kks/k xzUFk ,oa dbzZ 'kks/k Ik= fofHkUu jk"Vªh; ,oa vUrZjk"Vªh; if=dkvksa esa izdkf’kr
fd;s x;s gaSA
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mŸkjkapy ds xzkeh.k ifjos’k esa vYi Kku] de tkuk&igpkuk] fons’kh Qy&yksdkV
dqynhi flag usxh ,oe~ deys’k pUnz equhe
jk"Vªh; ikni vkuqofa ’kd lalk/ku C;wjks] {ks=h; dsUnz&Hkokyh] fuxykV
ftyk&uSuhrky] mŸkjkapy 263 132
mŸkjkapy ds vf/kdrj xzkeh.k bykdksa rFkk 'kgjh&dLcksa ds caxys o vkaxuksa esa yksdkV ds ,dk/k o`{k
vo’; fn[kk;h nsrs gSAa ;g cgqr de yksxksa dks tkudkjh gksxh fd ;g e/;e ÅWpkbZ dk lnkcgkj Qy o`{k
fons’kh gSA bldk vaxszth uke ^^yksdkV** gS] tks fd mŸkjkapy ds xzkeh.k ifjos’k ,oe~ yksxksa dh tqcku ij
**yqdkV** ;k **yksdkV** ds uke ls ifjfpr gSA
bl Qy o`{k dk okuLifrd uke **bfj;kscksVªk;k tsiksfudk** gSA ;g jkstslh dqy ds vUrxZr vkrk gS]
ftlesa izeq[kr;k lsc] [kqekuh] cknke] vkywcq[kkjk] vkM+]w psjh bR;kfn vkrs gaSA fo’o Hkj esa yksdkV dh 30
iztkfr;Wk izeq[k :Ik ls m".k&dfVcU/kh; ,f’k;k esa izpfyr gS] tcfd 9 tkfr;Wk Hkkjr esa miyC/k gSAa bu 30
iztkfr;ksa esa ls ek= 6 o`{k iztkfr;ksa ds Qy gh [kkus ;ksX; gksrs gaSA
bl o`{k dk mn~xe LFkku eq[;r;k phu o tkiku dks ekuk tkrk gS tgWk ij bls **tkiku esMyj**
;k **tkiku Iye** ds :Ik esa ize[q kr;k ls tkuk tkrk gSA
**yksdkV** dk Qy ihyk] ihyk&ukjaxh ;k ihyk&yky fefJr jax tks fd xqPNksa ds :Ik esa vkPNkfnr
gksrs gSAa blds Qyksa dk Lokn rst [kV~Vk&ehBk rFkk lqxfU/kr fefJr gksrk gSA
bl o`{k iztkfr dk d`f"kdj.k ¼[ksrh½ ,oe~ IykVs’a ku ¼ikni leqnk;½ lgkjuiqj] nsgjknwu] eqTtQjuxj]
esjB] dkuiqj] cjsyh ftyksa esa rFkk iatkc jkT; ds ve`rlj] xq:nkliqj ,oe~ gksf’k;kjiqj esa izeq[kr;k ls ns[kus
dks feyrh gSA tcfd FkksM+h&FkksM+h ek=k esa vklke] egkjk"Vª] uhyfxjh] dukZVd LFkkuksa esa gksrk gSA **yksdkV**
dk Qy eq[;r;k **fMtVZ Qy** ds :Ik esa vFkkZr **[kkuk [kkus ds ckn dk Qy** ds dk;Z :Ik esa vkrk gSA
**yksdkV** ,d lnkcgkj yxHkx 12 ehVj e/;e ÅWpkbZ ds o`{k esa Qhds lQsn lqxfU/kr Qwyksa dk
vkxeu vxLr ls fnlEcj ekg esa gksrk gS ftls mu fnuksa **ekSu ikyu** ds :Ik esa mi;ksxh ekuk tkrk gS rFkk
Qy ekpZ ls vizSy ekg esa idrs gSAa Qy dh yEckbZ 2 ls 4 ls-eh- rFkk ,d Qy esa 2 ls 5 cht vofLFkr gksrs
gSAa chtksa dk jax xgjk Hkwjk] pedhyk gksrk gSA phu o tkiku esa bu chtksa dks Hkwudj **dkQh** ds :i
bLrseky gksrk gSA
yksdkV ds Qyksa ls eq[;r;k tSe o tSyh cuk;h tkrh gSA mŸkjkapy esa dqN LFkkuh; dk’rdkj
yksdkV ds Qyksa dks vizSy&ebZ&twu ekg esa [kkldj **Ik;ZVd EkkSle** ;k **rhFkkZVu LFkyks*a ** ij 20 :Ik;s ls
50 :Ik;s izfrfdyks dh nj ls fcØh djrs gq;s fn[kkbZ nsrs gSAa
,d o`{k ls yxHkx 2 ls 5 fdyksxzke rktk Qy izkIr gksrs gSAa bl o`{k dk jksi.k djus ds 3 o"kZ ckn
Qyus yxrk gSA blds o`{kksa dk izlkj.k 'kkdh; fof/k ;k chtksa }kjk fd;k tkrk gSA chtksa dks Qy ls vyx
gksus ds rqjUr ckn ¼10 fnu rd½ cqvkbZ dj nsuh pkfg;s vU;Fkk nsjh djus ij blds cht ugha ters gSAa
yksdkV ds Qyksa esa [kkus ;ksX; izkVs hu dh ek=k 76 izfr’kr] ueh dh ek=k 88 izfr’kr rFkk izkVs hu dh
ek=k ¼0-6 xzke½] olk ¼0-3 xzke½] js’kk ¼0-8xzke½] dkcksZgkbMªVs ¼9-6xzke½] ÅtkZ 43 fdyks dSyksjh] dsfY’k;e 30
feyhxzke] QkLQksjl 20 feyhxzke] ykSgrRo 1-3 feyhxzke rFkk dsjksfVu dh ek=k 559 feyhxzke miyC/k gksrh
gSA
,u0ch0ih0th0vkj0]{ks=h; dsUnz&Hkokyh] fuxykV ds **tSo&fofo/krk okuLifrd m|ku** esa o"kZ 1986
esa blds o`{k jksfir fd;s x;s gSAa bl o`{k ls Qyksa dh izkfIr 3 o"kksZa ckn dh xbZA ;g Hkh ns[kk x;k gS fd
izR;sd 2 o"kksZa ckn ;g ,d o"kZ Qy ugha nsrk gS yxHkx vke o`{k dh rjg!
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