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NATURAL RESOURCES MANAGEMENT AND FOOD SECURITY IN
THE ALAKNANDA BASIN OF GARHWAL HIMALAYA
V. P. Sati
P.G. Department of Geography, Government Post Graduate College, Shivpuri,
Madhya Pradesh, India
E-mail: sati.vp@gmail.com

INTRODUCTION
The Alaknanda Basin in Garhwal Himalaya (Uttarakhand state) is endowed with rich natural
resources of soil, water and diverse flora and fauna. Irrational exploitation and over utilization of
natural resources has resulted in considerable amounts of soil erosion, nutrient loss and environmental
degradation in the highlands and silting of river beds causing floods, loss of property and life in the
lowlands. The Alaknanda Basin comprises eighteen development blocks of Bageshwar, Chamoli,
Rudraprayag, Tehri and Pauri Districts of Uttarakhand. The region is characterized by difficult terrain,
wide variation in slopes and altitude (650 m to above 5000 m), high rainfall and humidity, low solar
radiation and extremely low (highly elevated regions) to very high temperatures (valley regions during
the summer). Climate ranges from sub tropical to alpine. The infrastructure facilities like roads,
transport, communication, industries, health care and agriculture are inadequate in the region. The
supply of inputs, marketing, institutional credit and extension services are still inadequate, which is
resulting in the poor growth of agriculture sector despite good potential. Majority of the population is
largely dependent on agriculture and allied land based activities.
The primitive system of cultivation is practiced widely in the basin. The inaccessibility in dense
afforested areas and rugged terrain do not provide ample opportunity for harnessing natural resources
from the mountain niche sustainably, particularly forest resources. The sustainability of natural
resources is highly vulnerable because of large scale deforestation, degradation of land, extreme soil
erosion and nutrient loss, and extinction of floral and faunal species. The natural resources are required
to be conserved, developed and harnessed on sustainable basis for ensuring food security in the region.
1

GEO-ENVIRONMENTAL CONDITIONS

1.1 Location
The Alaknanda basin is extended between 30o 0’ N-31o 0’ N and 78o 45’ E - 80o 0’ E, covering
an area of about 10882 Km2, represents the eastern part of the Garhwal Himalaya. Out of the total area
of the basin, 433 km2 is under glacier landscape and rest of 288 km2 under fluvial landscape. The total
number of villages is approximately 2310. The land under agriculture is 644.22 Km2, which is 5.9
percent of the total geographical area while only 64.8 Km2 (0.6%) land is under the horticultural crops.
Fig. 1 shows location of the Alaknanda Basin in Uttarakhand state.
1.2 Physiographic division
The Alaknanda basin is characterized predominantly by hilly terrain, deep gorges and river
valleys. The region is broadly divided into four major divisions (i) the Great Himalayan Ranges (snow
covered regions), (ii) Alpine and pasture land (covered by snow during the four months of winter
season), Middle Himalaya (characterized by highest population) and (iii) river valleys (characterized
by service centers and institutions). Among the major rivers of India, the Alaknanda river and its
tributaries (Dhauli Ganga, Vishnu Ganga, Nandakini, Pindar, Mandakini, and other numerous
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perennial streams) originate and flow from here. The highest mountain peaks of the Himalayan ranges
such as Nandadevi, Kamet, Trisul, and Chaukhamba are located here

Fig 1: Location map of the Alaknanda Basin

1.3 Climate: temperature and rainfall
The altitudinal differences coupled with varied physiography contributes to climatic variations
in the Alaknanda basin. The climate varies from sub-tropical to alpine. Despite diverse physiographic
characteristics, sub-regional variations in the average seasonal temperature are not striking.
Temperature varies from season to season and from valley regions to highly elevated regions as
highest temperature is recorded in Srinagar in the month of June (30o C) and lowest in Tungnath in the
month of January (0.5o) (Table 1). The Alaknanda basin receives heavy snowfall about 3-4 months
during winter above 2000 m altitudes. Summers are conducive and favourable for health except a belt
extending between Karanprayag to Devprayag comprising (low-lying areas) where average monthly
temperature remains about 30o C. The farming community, during this period migrate to upland for
pastoralism. During summer, heavy flow of tourist can be seen in the basin because this basin has two
world famous pilgrimages; Badrinath and Kedarnath, five prayags (confluence points of major rivers),
and other places of cultural interest. Similarly, there are many natural places of tourist interest.
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Table 1: Mean monthly temperature in the Alaknanda basin

Name
place
Srinagar
Mastura
Joshimath
Tungnath*

of Altitu
de (m)
550
1800
1875
3600

Jan

Feb

Mar

Mean monthly temperature( o C)
Apr May Jun July Aug Sep

14
4
2
0.5

18
6
3
1

20
12
7
3

25
14
11
6

25
15
14
7

30
20
17
12

29
20
18
12

28
18
17
11

25
17
16
5

Oct

Nov

Dec

27
14
10
4

17
8
7
2

15
4
4
1

Sources of data: * HAPPRC Srinagar Garhwal (Uttaranchal)
India Meteorological Department, Pune.
.

Rainfall mostly occurs during monsoon season from June to October. It also varies from the
valley regions (low) to highlands (high) and north-facing (leeward) to south-facing (windward) slopes.
Rainfall across five stations of the basin (Table 2) located in different altitudes was recorded maximum
in Okhimath (199.4 cm) followed by Karanprayag (147.1 cm), while lowest rainfall was recorded in
Srinagar (92.5 cm). This data reveals that higher the altitude, higher the rainfall and vice-versa.
Joshimath is located at leeward direction and recorded lower rainfall.
Table 2: Rainfall in the Alaknanda basin
Station
Altitude
Annual rainfall
( m)
(cm)

Seasonal rainfall (%)

Winter
Pre-monsoon
Srinagar
550
92.5
16.0
17.7
Karanprayag
883
147.1
10.5
13.4
Okhimath
1578
199.4
8.8
11.3
Pauri
1630
130.3
14.8
14.7
Joshimath
1875
107.5
15.4
10.3
Sources of data: Forest Working Plan, Nainital Working Circle.

Monsoon
58.8
15.9
71.3
61.5
53.1

Post-monsoon
8.5
10.2
8.6
9.0
12.2

The basin is characterized by the presence of high moisture throughout the year. The Great Himalayan
ranges regulate the climatic conditions; as it occupy 433 km2 area of the basin. This fact (high
percentage of moisture) was noticed in 1987, when the entire India observed drought whereas the
impact of drought was negligible in the Alaknanda Basin (Sati and Kumar 2004).
2 NATURAL RESOURCES
The Alaknanda basin obtains a high degree of availability of natural resources in the form of
water, soil, flora, fauna, and climate, and consequently is rich in biodiversity and agro-climatic
conditions. The availability of these natural resources is not utilized optimally due the rough and
rugged terrain, inaccessibility and harsh climatic conditions. The condition of natural resources in the
study area is discussed as follows:
2.1 Soil resources
Soil texture varies from the Greater Himalaya to the mid-slopes and valley regions and
accordingly the potential of growing crops also varies. Soils of greater Himalaya are excessively
drained, sandy-skeletal to loamy skeletal, neutral to slightly acidic with low available water holding
capacity without profile development. In Lesser Himalaya soil is excessively drained, sandy/loamyskeletal/loamy with moderate erosion and moderate to strong stoniness. In the terraces slopes, soils are
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moderately deep to deep, excessive drained, fine loamy, slightly to moderately acidic with slight to
moderate erosion and stoniness. Soils in glacio-fluvial valleys are excessively drained, coarse loamy,
slightly acidic and moderately stony. Fluvial valley’s soils are deep, well drained, moderately acidic,
slightly eroded- Typic Dystrochrepts (Velayutham et al. 2001). Table 3 shows the chemical analysis of
soils of ten sample areas of the Alaknanda basin. These sample areas are located in different elevation
ranging from 660-3000 m and characterized by various contents and texture of soils.
Table 3: Chemical analysis of sample areas of the Alaknanda basin
Sites/structure of
Elevation
PH
EC
Organic
localities
(m)
(mm/hr) matter (%)

Nitrogen (%)

Mana glacial drift
Malari glacial drift
Jelum structural terrace
Joshimath terrace
Helang
Pipalkoti terrace
Gaucher alluvial terrace
Nagrasu alluvial terrace
Kaliasaur alluvial terrace

0.01
0.30
0.13
0.22
0.30
0.06
0.56
0.47
0.56

3000
2760
2700
1880
1800
1210
1135
1000
660

6.50
5.40
7.05
7.05
6.50
7.50
8.00
7.20
7.00

1.10
0.11
0.05
0.10
0.11
0.10
0.14
0.13
0.11

2.40
2.50
2.60
4.52
5.00
1.77
10.67
9.51
11.26

Lithosstratigraphic
groups
Central
Crystalline
Group
Main
Central
Thrust
Garhwal Group
Pudhatoh Group

2.2 Water resources
Water is the most underutilized, at the same time most abundant resource of Himalaya. It is
estimated that about 11, 00,000 million cubic meter water flows every year down the Himalaya
offering a potential of generating electricity to the tune of 28,000 MW and making as much as 247,000
million cubic meters water available for irrigation in the Indo-Gangetic plains (Valdiya, 1985). Per
capita fresh water availability in the Himalayan region is evaluated to range from 1757 m3/yr in Indus,
1473 m3/yr in Ganges, 18417 m3/yr in Brahmaputra with an all India average of 2214 m3/yr. The
Alaknanda basin is endowed with bounty of water resources accounting for about 8% of the total water
resources in the country. Unfortunately, this vast potential has not been rationally exploited yet.
Endowed with huge water resources potential, it has also the worst water resource problems rendering
untold sufferings to millions every year. The region experiences excessive rainfall and high floods
during monsoon months and also suffers from acute shortage of drinking water during summer in
many areas due to lack of management. The Alaknanda river (Fig. 2) and its numerous tributaries;
Dhauli Ganga, Vishnu Ganga, Nandakini, Pindar, and Mandakini and sub tributaries, which are
perennial and glacial fed presents huge water resources reservoir. In many areas, the tributaries and
sub-tributaries provide ideal sites for micro-hydropower projects. Since the area of unlimited water
resources facing acute water shortage for drinking and irrigation purposes, sustainable utilization of
water through construction of micro-hydropower projects will surely solve the duo problems. The
basic issue underlying the water resources problems are: recurring floods, drainage congestion, soil
erosion, human influence on environment and so on, and calls for its integrated use for drinking,
irrigation, generation of hydropower, and recreation.
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Fig. 2: The Alaknanda River flowing between Langasu and Chamoli towns in Chamoli District (Photo: V. P.
Sati)

Management of water resource in the basin is a crucial issue because of the undulating terrain
and fragility of landmasses, which does not permit for construction of macro-level dams. Development
interventions at micro-level considering drinking water, irrigation, and hydroelectricity generation in
an integrated manner have yet to be properly designed and tested. Traditional management of water
resource as a form of gharat (water mills) and gools (small canals) did not involve any advance
technology, while they are absolutely fit in this ecologically fragile mountain terrain (Sati, 2006).
Their values and efficiency rest in low levels of financial investments, local controls, and quick
responses in taking corrective actions in the event of damages.
2.3 Forest resources
Forests are most important, both economically and environmentally among the other natural
resources in the Alaknanda basin. The geographical area covered by forest is reported to be 1021156
hectares, which accounts for around 42.2 per cent of the study area. Ownership of the forest in the state
is mainly shared between the forest department (69.1%) and Civil and Soyam (community forest
(23.4%). Forest Panchayats (6.9%) and private (including cantonment) forests manage the remaining
area. The alpine, temperate and sub-temperate forests that cover most parts of the basin make natural
habitats of some of the best-known wildlife creatures. Alpine forests in the region include Valley of
Flowers National Park (known for its amazing variety of flowers), Nanda Devi National Park (Figure
1), Govind Ghat National Park, and Gangotri National Park.
The Alaknanda basin is very rich in terms of forest and its diversity. Right from the valley
region to the highly elevated alpine meadows (locally known as Kharak or Bugyal), the plant diversity
is extensive. In the middle altitude, Pine (Pinus roxburghii) is found while in the upper reaches,
temperate coniferous forest mainly of Kharsu (Quercus semicarpifolia),Tilonj (Q. dilatata), Rianj (Q.
lanuginosa) and Banj oak (Q. leucotrichophora) are abundantly found (Sati, 2006). Except these forest
types, many other fodder plants like, bhimal, kharik, kachnar are also grown along with the
agricultural fields. The main forests are: (i) Deodar (Cedrus deodara) Forests are found between 1650
and 2300 m altitude, (ii) Blue Pine Forests (Pinus wallichiana) are found in Joshimath area between
1650 and 2300 m altitude. The timber of these two species is used in making sturdy cupboards and
pelmets in houses, (iii) Chir Forests (Pinus roxburghii) are found in the entire basin. Its forests exist
mostly between the altitudes of 1000 and 1650 m. It is used for making packing cases and paneling in
interior decoration. It is also used as fuel wood, (iv) Oak Forests (Quercus sp.) are found in the basin
between the heights of 1325 and 1625 m altitude. It is used for fuel wood and charcoal making. It is
the best firewood having high caloric value. It is a broad-leaved tree. (v) Fir (Abies pindrow) &
Spruce (Picea smithiana) Forests are found mostly between heights of 2300 m and 2950 m altitude.
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Altitude regulates diversity in flora in the Alaknanda basin. According to the altitudinal
zonation, various kinds of flora with great economic value are found. Most of the forests belts in the
basin are inaccessible. Consequently, their economic use is just negligible. In the high altitude, these
forests help to increase soil fertility, which is brought with rainwater and deposited in the lowlands.
The entire basin is ecologically fragile. Landslides and landslips are very common, particularly during
the rainy seasons. Due to heavy rainfall (occasional cloudburst) and steep slope, this situation is further
accentuated.
2.4 Agricultural resources
Agricultural practices are the main occupation of the inhabitants of the Alaknanda basin and it
is the main source of livelihood of the majority of people as about 80% population is engaged in the
production of cereal crops and livestock farming. Along with subsistence cereal farming, rearing of
animal has an equal proportion in the economy and income of the farmers. Horticultural practices are
also carried out but its proportion in terms of land cover, production, and productivity is just
negligible. The farming system in the basin is peculiar, which is based upon the centuries old practices
and carried out mainly on the narrow patches of the terraced fields. The main crops grown are paddy,
wheat, barley, millets, pulses, and oil seeds. The economic viability of these crops is insufficient even
to meet the food requirement of the populace, but these crops are suitable for this ecologically fragile
terrain. The scope for further expansion and modernization of agriculture practices is not viable due to
the fragility of terrain and precipitous slope. Therefore, an exodus of population migrated to the foothills of Himalaya for the search of job or recruited in National Army. Enhancing and diversifying the
livelihood options, other than biomass based production, will definitely raise the income and foodsecurity of the rural mountain people. This study reveals that the scope of cultivation of off-season
vegetables, fruits, medicinal plants and collection of non-timber based forest products are tremendous.
It is suggested that the optimum harnessing of these products will surely provide a base for sustainable
livelihood in the region.
2.5 Land use pattern
In the Alaknanda basin, largest percentage of geographical area is covered by snow-clad
mountain peaks, rocky and precipitous surface, and barren land (21.3%), which is no more useful for
cultivation and other development activities. About 42.2% land is covered by forest. Pasture land and
land under horticulture occupy 7.6 and 6.8% area, respectively while net sown and gross sown area is
9.2 and 13.9%, respectively.This figure also varies from one block to another developmental block.
For example, Joshimath block has only 1% net sown area and Karnprayag block has 18.4% net sown
area (Table 4).
Table 4: Land use pattern in the Alaknanda Basin (ha) in 2004. Values in parentheses are percentage area.
Total
Land under
Net sown
Gross sown
Block
geographical
Forestland
Pastureland
horticulture
area
area
land
crops
Joshimath
245877
39774 (16.2)
17849 (7.3)
17842 (7.3)
2282 (1.0)
3122 (1.3)
Karanprayag
28504
6213 (21.8)
4838 (17.0)
3338 (11.7)
5242 (18.4) 8252 (29.0)
Dasholi
40997
16794 (41.0)
6811 (16.2)
3736 (9.1)
5417 (13.2) 6680 (16.3)
Ghat
13366
5932 (44.4)
2212 (16.5)
802 (6.0)
1788 (13.4) 3091 (23.1)
Narain Bagar
18750
4143 (22.1)
3959 (21.1)
2732 (14.6)
4902 (26.1) 7121 (38.0)
Gairsain
37672
12867 (41.2)
7184 (19.1)
2742 (7.3)
5050 (13.4) 8067 (21.4)
Tharali
15333
6537 (44.6)
1565 (10.2)
1260 (8.2)
3708 (24.2) 4407 (28.7)
Dewal
24592
9970 (40.5)
1923 (7.8)
4514 (18.4)
1870 (7.6) 2640 (10.7)
Pokhari
27150
8225 (30.3)
3356 (12.4)
4032 (14.8)
4118 (15.2) 8334 (30.7)
Okhimath
52778
27577 (52.3)
1654 (3.1)
2897 (5.5)
4124 (7.8) 6294 (11.9)
Augustmuni
131419
68668 (52.3)
4119 (3.1)
7212 (5.5)
10268 (7.8)
15671
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Jakholi
Devprayag

59511
37398

31095 (52.3)
13506 (36.1)

1865 (3.1)
59 (0.2)

3266 (5.5)
11 (0.02)

4649 (7.8)
9721 (26.0)

Kirtinagar

57704

40039 (69.4)

30 (0.05)

11 (0.01)

8578 (14.9)

Kot
Pauri
Khirsu
Kapkot

41633
41584
40023
106865

24061 (57.8)
22320 (53.7)
27176 (67.9)
65885 (61.7)

1323 (3.2)
1964 (4.7)
1189 (3.0)
16082 (15.0)

2059 (4.9)
5271 (12.7)
1899 (4.7)
5883 (5.5)

5213 (12.5)
4955 (11.9)
3735 (9.3)
7815 (7.3)

Total

1021156

430782
77982 (7.6)
69507 (6.8)
93495 (9.2)
(42.2)
Source of data: Statistical diaries of Chamoli, Rudraprayag, Bageshwar, Tehri, and Pauri Districts.

(11.9)
7096 (11.9)
15641
(41.8)
13792
(23.9)
7050 (16.9)
6241 (15.0)
5438 (13.6)
13474
(12.6)
142411
(13.9)

3 FOOD SECURITY
The carrying capacity of the Alaknanda basin is decreasing day by day due to the heavy
pressure of population. A majority of the rural people does not get sufficient nutrition in their diet;
consequently they suffer from nutrition deficiency related diseases (Pant, 1996). Natural resources as a
form of minerals and petroleum products are lagged behind in the region. Therefore, the area is
industrially backward. Furthermore, whatever the minerals are found they are not properly mined
because of the fragility of terrain. Heavy investment and lack of technological development, on the
other hand, are making the process of utilization of these resources slow. But the availability of forests
resources, agricultural crops, extensive grasslands, varieties of herbs, flowers, fruits, vegetables, water,
rearing of animals, goats and sheep is high. The feasible climatic conditions boost up the suitability for
growing horticultural crops, on the one hand and on the other, they play a vital role for sustainability
of the populace. Cultivation of fruit crops, herbs, flowers, off-season vegetables, high yield variety
(HYV) of animals, and tea garden practices can be improved with scientific inputs. Tourism can also
be practiced to improve the economy and augmentation of employment. But owing to fragility of
mountain terrain and poor infra-structural facilities, these resources of the region could not be utilized
properly, particularly the forest and water resources.
Crop yield is low in hills as compared to that in plains (Kumar and Tripathi, 1989). The region
have relatively infertile land with poor irrigation facilities. Difficulties in using modern technology and
little use of modern inputs are because of both unsuitability and non-availability. The productivity per
capita in the region was 173 kg, while national average is 220 kg. Agriculture is practiced in the river
valleys and sloping hills (a small 10-15% of the total land area). In spite of the relative infertility of
land and poor irrigation facilities, the farmers use their land intensively. The cropping intensity of
cultivated land is thus quite high. So far the hill economy was self-contained at low level of
equilibrium with low aspirations of people, but improvement in access to other areas and increased
flow of information have exposed the people to the higher and different standards of living elsewhere,
resulting in raised aspiration (Papola, 1996), which cannot be satisfied by the traditional farming.
Unsustainability of agriculture and lack of other economic opportunities together with higher literacy
rate in the hill region lead to very high rate of out migration of the youth in search of martial jobs
(Khanka, 1984). With increasing needs as well as pressure of population, the traditional farming has
become unsustainable both economically and ecologically (ICIMOD, 1996). Bhatt and Bhatt (1992)
have perceived the threat of increasing pressure on land in the region, and as the human pressure on
land increases extensive tracts of UP mountain, slopes are put under plough, fertile lands are reduced
and the food becomes scarce.
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3.1 Production and Productivity of cereal crops
Table 5 and 6 shows production and productivity of major cereal crops in three consecutive
years from 1997-98 to 1999-2000 in Alaknanda basin. Highest production was recorded for wheat crop
(20485 MT) followed by mandua (17389), a millet crop, and paddy (15717 MT). In pulses urd (black
gram) recorded maximum production (174 MT), while in oil seeds mustard oil recorded maximum
yield (554 MT). Potato recorded 69411 MT productions in 1999-2000. Productivity of potato was
recorded highest (225.36 q per ha), followed by tobacco (80.00 q per ha).Though the production of
cereals is high but per ha yield is considerably low (wheat =13.38 q per ha and finger millet= 15.97
q/ha).
Table 5: Annual Production of major crops in Alaknanda basin (MT)
Name of crop
1997-98
1998-99
1999-2000
Food grain
Rice
18096
15271
15717
Wheat
22934
17411
20485
Barley
1943
1523
1257
Maize
279
169
226
Mandua (finger millet)
16161
14608
17389
Sanwa (Barnyard millet)
4534
4248
4001
63947
53230
59075
Total food-grain
Pulses
Urd (Black gram)
148
112
174
Masoorü (Lentil)
47
55
51
Pea
24
21
12
Arharü
57
70
88
276
258
325
Total pulses
Oilseed
Mustard
250
441
554
Linseed
5
5
8
Soybean
57
50
92
312
496
654
Total oilseed
Other crops
Potato
22928
40067
69411
Tobacco
7
7
8
Source of data: Statistical diaries of Chamoli, Rudraprayag, Bageshwar, Tehri, and Pauri Districts.
Table 6: Yield of major crops in Alaknanda basin (quintal per ha)
Name of crop
1997-98
Food-grain
Rice
12.49
Wheat
13.26
Barley
13.91
Maize
10.07
Manduwa (Finger millet)
13.49
Sanwa (Barnyard millet)
14.62
13.17
Total food-grain
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1998-99

1999-2000

12.80
11.54
11.45
9.29
13.92
13.72
12.64

12.74
13.38
10.32
11.65
15.97
17.19
13.97
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Pulses
Urd (black gram)
4.15
2.68
4.15
Masoor (Lentil)
7.23
7.25
8.18
Pea
11.43
10.25
13.84
Arhar
6.33
5.95
7.48
5.18
4.08
5.35
Total pulses
Oil seed
Mustard
5.78
8.33
10.23
Linseed
1.47
1.23
1.83
Soybean
5.09
4.16
7.65
5.36
7.16
9.26
Total oilseed
Other crops
Potato
146.69
228.17
225.36
Tobacco
70.48
70.48
80.00
Source of data: Statistical diaries of Chamoli, Rudraprayag, Bageshwar, Tehri, and Pauri Districts.

The major crops are maize, wheat, rice, millets, oilseeds and pulses. The region is deficient in
food grains and the gap between demand and supply is widening. This could be attributed to low use
of fertilizers, traditional agricultural practices, mostly rained agriculture, lack of availability of good
seed, suitable cropping patterns, etc. (Sharma, 1995). There still exists a lot of scope for enhancing the
productivity of food crops in the region with optimum use of nutrients (Sharma, 1992).
3.2 Agro-ecological zones
Suitable agro-climatic conditions provide a base for the cultivation of cash crops including
fruits, vegetables, medicinal plants, and other biomass based cops. These conditions range from subtropical to cold climates in the Alaknanda basin. This basin can be divided into five agro-ecological
regions viz. (i) sub-tropical (656-1312 m) includes low-lying river valleys, (ii) sub-temperate (13121968 m) includes lower part of mid-slopes, (iii) temperate (1968-2624 m) includes upper part of midslopes (iv) alpine (2624-3936 m) includes higher reaches or alpine meadows, and (v) cold regions
(above 3936 m) includes the Great Himalayan Ranges.
Table 7: Agro-ecological zones of the Alaknanda basin
Zones
Altitude (m)
Percentage of
total area of
basin
Cold
>3936
49.84
Alpine
2624-3936
18.47
Temperate
1968-2624
11.88
Sub-temperate

1312-1968

11.23

Sub-tropical

656-1312

18.58

the
the

Suitability of crops
Nil
Varieties of herbs and flowers.
All kinds of fruits particularly, apple and
nuts, vegetables; potato, ginger, turmeric,
and green vegetables and millets.
Citrus and stone fruits, paddy, wheat,
onion and tomato, and green vegetables.
Mango, guava, and papaya, rice, wheat,
onion, and tomato.

Source of data: Compiled by author.

4 MAJOR CONSTRAINTS OF FOOD SECURITY
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In the Alaknanda basin, major constraints of food security vary from fragmentation of
agricultural land to fragility of landscape, high rate of erosion, low soils fertility, traditional methods
of cultivation, poor infrastructural facilities including lack of proper market, and finance. Major
constraints of food security are listed below:
4.1 Fragmentation of agricultural land
Fragmentation of agricultural fields does not provide a foundation for extensive and intensive
cultivation. The farmers have to walk a long distance, sometimes they have to walk >2 km from one
fields to another. This reduces the capacity of farmers to work on the agricultural fields and
consequently crop yield and production. Terraced fields further accentuate the difficulties; when the
farmers provide input to cropped land as manure, plough the field, and nourishment of crops. Because
there are no means of transportation available, the farmers have to carry the farming equipments and
inputs on their shoulders.
4.2 Lack of infrastructural facilities
Lack of proper markets, finance, organized sector to encourage cash crops and dependence on
only cereal crops for subsistence, lack of proper planting material suited to different agro-climatic
situations, absence of processing units to process the surplus fruits like apple, orange, mandarin, and
other citrus fruits, poor post harvest management, non-availability of desired expert advise to the
farmers on the matters of right plantation and management practices for good orchards, poor
management of orchards, high losses of soils due to erosion, leaching of nutrients and resultantly low
productivity of soil are the main constraints in growing cash crops in the study area.
CONCLUSION AND SUGGESTIONS
In spite of being rich in natural resources, the basin has not been able to provide for endured
supplies of food on sustainable basis. Harnessing of natural resources such as water, forest, and
suitable agro-ecological conditions will enhance the food security optimally and achieve sustainable
development in the basin. Improvement in traditional agricultural practices with integrated watershed
management approach is the best solution for the problems related with sustainability of production
systems and food and nutritional security of the people. Furthermore, watershed/micro-watershed
based farming systems with various land uses such as a combination of agriculture, horticulture,
pastoral, livestock based, etc., need to be popularized. In the basin, research conducted on various
farming systems has shown that watershed based farming systems are more remunerative and helpful
in conservation of soil and water. Conservation of water resources through construction of microhydropower plants will generate electricity and supply water for irrigation. Optimum utilization of
land resources as per land capability classification along with new farming systems and cropping
patterns, according to the local agro-climatic conditions, would ensure higher productivity and
resources sustainability. Large scale of afforestation programmes either of timber, horticultural plants,
and plantation trees of agro- forestry importance should be encouraged largely.

ENVIS Bulletin : Himalayan Ecology 16(2), 2008

15

REFERENCES
Bhatt, H.P and Bhatt, S. 1992. Environmental Degradation in Garhwal Himalaya: Can We Stop It? In:
Environmental Management: Socio-Economic Facts Vol II (R. K. Rai, A. C. Mohapatra and
N. P.Goel eds.) pp: 117-121.
ICIMOD, 1996. Background Note for Regional Meeting of Experts on Development of Micro
Enterprises in Mountain Area. Unpublished Text (25-26 July).
Khanka, S.S. 1984. Migration from Kumaon Region: some Findings Based on Sample Study of
Pithoragarh district. Indian Journal of Labour Economics Vol. XXVI No. 4 (January) pp: 302312.
Kumar, J. and Tripathi, R.S. 1989. Study of Yield Gap and Constraint Analysis in Major Crops at
Farm Level in Tehri District of UP, GB Pant University of Agriculture and Technology Hill
Campus Rani Chauri (Tehri Garhwal).
Papola, T.S. 1996. Development of Micro-Enterprises in Mountain Areas. Issues in Mountain
Development, ICIMOD, Kathmandu, Nepal.
Pant, B.R. 1996. The Geographical study of scheduled castes population in Uttarakhand Himalaya
(India). The Indonesian Journal of Geography 28(7): 25-30.
Sati, V. P. and Kumar, K. 2004. Uttaranchal: Dilemma of Plenties and Scarcities. New Delhi. Mittal
Publication.
Sati, 2006. Water Resource Potentials and Management in the Pindar Basin. Included in Chapter 4 of
Rosenberg Water Policy forum: Preliminary Public E-consultation. A focused e-discussion
held from July 31-August 28, 2006.
http://www.banffcentre.ca/mountainculture/mtnforum/conferences/rosenberg/week2.asp
Sharma, U.C. 1992. Adequate use of fertilizer nutrients in North Eastern Hill region is the only viable
alternative to achieve self sustainability in food grains in 2000 A.D., Indian Fertilizer Scene,
Annual: 113-122.
Sharma, U.C. 1995. Socio-economic aspects of acid soil management and alternative land use systems
for North- Eastern states of India. In: Plant Soil Interaction at Low pH, R.A. Dates et al.,
(eds,), Kulwar Academic Press Netherlands: pp. 689-695.
Valdiya, K.S. 1985. Himalayan tragedy. Big dams, seismicity, erosion and drying-up of springs in
Himalayan region. Central Himalayan Environment Association Bulletin. 1: 1-24.
Velayutham, M., Singh, S. P., and Jagat Ram. 2001. Soil Resource Potential of UP Himalaya. In
Rawat, MSS, Negi R. S., and Mridula Singh (ed.), Land-Use Management and Sustainable
Development in Uttaranchal Himalaya. Srinagar Garhwal. Transmedia. Pp. 50-55

16

ENVIS Centre, GBPIHED

PARADIGM SHIFT FOR ENHANCING RICE PRODUCTIVITY
IN NAGALAND: EXISTING PRACTICES AND THEIR REFINEMENT
S.S. Rathore
ICAR Research Complex for NEH Region, Nagaland Centre, Medziphema, Nagaland, India

INTRODUCTION
The State of Nagaland lies between 25060’ and 270 40’ latitude north of the equator and
between the longitudinal lines 930 20’ and 950 15’, having an area of 1657.9 thousand ha. The state
comes under eastern Himalayan agro climatic zone. More than 90% terrain of the state is hilly. Paddy
is the staple food crop of the state and almost grown in the entire area from plain land (valley land) to
hill slopes along an altitudinal gradient of 2500 m elevation. Medziphema valley is also known as rice
bowl of the state and is one of the most important regions of rice cultivation in the state. There exists
great diversity in rice cultivation in respect of cultivars being used, soil and climatic conditions,
geographical terrain, management practices to be followed. The productivity of rice in country and in
north eastern regions including Nagaland is low as compared to world average productivity.
Rice is originated in the hot and humid tropics where heavy rains and floodwater create an
aquatic environment for at least part of the year. This has led to the general perception that rice can be
grown only in flooded fields. Rice cultivation has been categorized into many types based on the
edaphic, atmospheric climatic conditions and management practices. Two systems i.e., lowland and
upland cultivation are widely known practices of rice cultivation world wide. Nearly a sixth of rice is
grown under upland conditions. There are 18 wild species distributed mainly in Asia, Africa and
America. Of the two cultivated species Oryza sativa is cosmopolitan, while Oryza glaberrimn is
confined to Africa. There are two major sub species or races that are indica and japonica. Jhum land
paddy can be broadly categorized into upland paddy. Like upland paddy, jhum paddy is dependent on
rainwater and no effort has been made to store the rain water in the field. Jhum paddy which is a very
old practice mainly followed in the hilly terrain, that constitutes around 56.20% area .Wet terrace rice
cultivation is recent intervention in hilly terrain and now widely followed by Angami tribe in Kohima
district, and Chakesang in Phek district. The wet rice cultivation is mainly practiced in the
Medziphema and Jalukie valleys of the state. In Nagaland, three types of paddy cultivation has evolved
from time immemorial: (i) Jhum paddy cultivation; (ii) Wet Rice cultivation (WRC) and, (iii) Wet
Terrace Rice cultivation. (WTC). Jhum land and terrace rice cultivation is mainly practiced in the hilly
terrain areas.
Rice occupies an area of 43.90 million hectares in the country with 85.20 million tones
production and productivity of 1938 kg/ha (Agricultural Statistics at a Glance, 2004).The north eastern
region accounts for 7.8 per cent of the total rice area in India while its share in rice production is only
5.9 per cent. The average rice productivity of 1.4 t/ha is below the national average of 1.9 t/ha (Table
1). The comparative statistics of area, production and productivity of rice cultivation in Nagaland with
respect to National and world scenario is given in Table 1. On an average the yield per hectare of
WRC/TRC is more than the average yield under upland jhum paddy, which is reported as 17.41 q/ha
and 13.02 q/ha, respectively. Data given in Table 2 reveal that upland jhum can also produce a yield
level as close to high input WRC/TRC, provided the same level of input and support of agronomic
practices. It is clearly evident from the productivity level of these two system from Dimapur District,
which is 17.64 q/ha under WRC/TRC and 16.92 q/ha under upland jhum paddy.
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Table 1: Comparative rice production statistics
S.No.
Particular
Area(MHa)
Production(MT)
1
World
151.54
592.83
2
India
33.40
84.87
3
NER
3.50
5.48
4
Nagaland
0.15
0.21
Basic statistics of NER, 2002, GOI, NEC Secretariat, Shillong

Fig: Jhum paddy field often sown as

Productivity(q/ha)
39.12
19.15
15.67
14.11

Fig: Pani Kheti in Jalukie valley

mixed crop

Fig: Terrace rice cultivation in Phek district
The area, production and productivity under Jhum paddy are 85.300 MHa, 111.10 MT and
13.02 q/ha respectively, which is roughly similar to upland rice agro-ecosystem. This jhum paddy
comprises about 56.50 % of area and 49.26 % of production of rice cultivation in the state. State of
Nagaland constitutes 0.50 % of the area and 0.25 % of the production of rice in the country.
Table 2: District wise statistics of upland jhum and wet terrace rice cultivation in the Nagaland (2003-04).
Area (ha)
S.No

1
2
3
4

18

District

Dimapur
Mon
Wokha
Mokokchu
ng

Elevation (m)

260
898
1314
1326

Upland
Jhum
paddy
6620
11280
11670
12660

TRC/WR
C
18930
3300
8270
5900

Production
(Tonnes)
Upland
Jhum
paddy
11200
14210
13850
16110

TRC/WRC
33940
5650
14080
9080

Productivity
(q/ha)
Upland
Jhum
paddy
16.92
12.60
11.87
12.73

TRC/
WRC
17.64
17.12
17.03
15.39
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5
6
7
8

Tuensang
1372
12020
4900
Kohima
1444
9050
12800
Phek
1524
9000
12250
Zunehabat
1874
13000
3150
o
9
Nagaland
85300
65700
10
Nagaland (average)
151000.00
Statistical Hand Book of Nagaland, 2004
WRC-Wet Rice Cultivation, TRC-Terrace Rice Cultivation

13500
9000
13400
16030

7800
15600
24150
4100

111100
114400
225500.00

11.23
9.95
14.89
12.33

15.92
12.19
19.71
13.01

13.02
17.41
15.22

Dimapur is benefited highly with the contemporary advancement in agricultural practices and
improved infrastructure expansion in the state and due to this reason, the acerage under upland jhum
paddy is least in Dimapur. District wise acerage under paddy in descending order can be mentioned as
Dimapur, Kohima, PhekWokha, Mokokchung, Tuensang, Zunehabato and Mon. The highest
productivity under upland jhum paddy in Dimapur district is due to better cultivation practices and
inputs in terms of irrigation, fertilizer, seed and plant protection etc.
CROPPING SYSTEMS
Rice based cropping systems of Nagaland
Paddy is the staple food crop in all areas of the state and the cropping system is broadly
monocropping type. Sporadically in different areas diverse crops as maize, ragi and some of the
vegetables are taken along with paddy without any row arrangement. In upland jhum paddy production
system it is more appropriate to call it as crop system instead of cropping system because of the fact
of raising of single crop in most of the upland jhum areas. More over depending upon the behavior of
rainfall the second crop may also be included in the cropping system in some of the district.
Table 4: Dominant paddy based cropping system under different agro climatic conditions of Nagaland.
S.No.
1

Agro climatic zone

Cropping system

High hills

Rice-Potato/vegetable
Rice/maize-mustard
Rice –wheat
2
Lower hills
Rice-wheat +mustard
Rice – potato
3
Foot hills
Rice- potato
Rice- vegetable
4
Plain area
Rice-groundnut, rice-rice- cowpea, Rice-wheat-rice,
Rice-pulses, rice-linseed.
Directorate of Agriculture, Government of Nagaland.
Table 5: Main existing cropping system in upland jhum paddy can be enumerated as1
Paddy -fallow
2
Paddy + maize (Mixed cropping)-fallow
fallow

Duration
One year

3

Paddy

fallow

-

4

Paddy

-

maize

fallow

-

5

Paddy

-

mustard

- wheat

-

fallow.

-

There is shift in the existing cropping system from monocropping to intensification of paddy
based cropping system in recent past due to increasing population pressure and improvement in the
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basic agricultural infrastructural facility in the state. This intensification is happening in both temporal
and spatial dimension, i.e., by practicing more and more area under sequence cropping and
intercropping including mixed cropping. It is the mixture of crops which is usually grown with paddy,
during Kharif season. Some of the vegetables are also grown with upland paddy.
SOIL MANAGEMENT AND TILLAGE OPERATION
Soils range from highly fertile to highly weathered, infertile and acidic. Soil management for
rice production in the state varies from highly modernized hill agriculture, i.e., terraced form of rice
cultivation to primitive jhum cultivation. The usual practice of jhum is burning of all bio-resources
during the dry month of the year. In most of the places the dried stubbles are incorporated in the soil
either as such or half burnt and by this way the whole of the crop residue will become the part of soil
management in jhum areas. This is one of the sustainable on farm management of soil fertility. The
whole of burnt, semi burnt biomass is dumped in the particular jhum area in order to supplement some
of primary, secondary and micronutrients. The soils of jhum area are rich in organic carbon; it varies
from 2-4 % in different jhum area; low to medium in nitrogen, fairly high in potash. There is problem
of available phosphorus management of this soil as fixation of phosphorus is a problem. The
phosphorus fixation occurrs due to acidic soil reaction which makes more availability of soluble Fe
and Al which further react with available phosphorus and fix it in insoluble form in the soil.
The soil manipulation for land preparation and sowing is minimum. Generally no ploughing is
done to prepare the field for sowing of the next crop either manually or by any mechanical means. In
upland jhum paddy areas, the tillage operations are adopted in the form of highly reduced, energy
saving form of zero tillage. Field preparation and other soil manipulation operations for creation of
suitable tilth are not in practice. Land clearing is done by burning of crop residues and other woody
and herbaceous plants. The only tillage operation which is being done is during sowing of the crop. In
sowing operations too tilling is not done by any plough but by a very indigenous implement known as
alluppi or Naga khuraphi. By alluppi a small shallow pit is dug at irregular space to make the area for
sowing of the seed of upland paddy.
VARIETALS SCENARIO
The popular crop varieties of rice in Nagaland are Teke, Ranjit, Bahadur, Ketaki joha, Naga
special 1, 2, 3, 4. Upland rice growers generally prefer local cultivars that do not respond well to
improved management practices but these are well adapted to their environments and produce grains
that meet local needs. The one strain known as wonder rice is claimed to be highest yielding and tallest
plant type in the world. But the large scale field trials are yet to be conducted for the same.
Table 6: Promising rice cultivars and their characteristics
S.No.
1
2
3
4
5

Cultivars

Duration
(Days)

Plant
height
(cm)

No. of
tillers

Panicle
length
(cm)

Grain per
Panicle

Yield (Q/ha)

150-155
150-155
160-170
150-155
150

118.00
117.00
150.00
117.00
100.00

11.40
15.80
34-47
11.80
10.80

27.00
25.80
25.80
27.20
26.00

358.00
205.00
120.00
208.40
193.60

43.00
41.00
40-55
52.00
52.00

6

Ranjit
Bahadur
Naga local
Khushal
Dwarf
moosurie
BPT-5204

155-160

94.4

13.20

22.40

247.40

40.00

7
8

IET-6666
RCM-9

130-140
150-160

106.40
110.00

13.60
13.40

27.00
25.40

166.40
216.20

47.00
36.87
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9
10
11
12
13
14
15
16

Moosurie
Tall
Hingjeera
Aghani Bora
AR-3
Desang
Luit
Kelang
TRC-87-251

150-160

135.00

14.80

24.40

178.40

36.00

130-140
150
95-100
95-100
95-100
100-120

170.00
103.20
98.12
87.80
94.40
108.80
132.0

11.40
10.00
22.56
18.80
15.40
14.60
10.33

24.40
24.20
27.64
23.00
21.80
26.20
25.16

230.60
156.80
95.12
131.20
114.00
160.00
170.00

27.87
47.00
50.00
28.00
44.00
32.00
60.60

SOWING AND SEED PRIMING
The most prevalent method of sowing under upland jhum cultivation is the direct sowing of
presoaked seed or after some sort of seed priming. As the germination under direct sowing is not up to
the desired level, it necessitates going for presowing treatment. The purpose of priming is to reduce the
germination time, make germination occur over a short period and improve stand and percentage
germination.
INTERCULTURAL OPERATIONS AND HARVESTING
In most of the rice ecosystem of the state, the weeding is mainly done by manual means. Other
than weeding generally no intercultural operation is being done in the paddy field. Irrigation
management is only done in the wet terrace and Pani Kheti areas and generally no water management
is usually done in jhum paddy which is depending entirely on natural course of rain water. The
cultivars so selected are long duration and crop sown in June- July becomes ready for harvest in month
of December –January. Harvesting is done by picking up of mature panicles and leaving straw in the
field itself in jhum paddy and in most of the TRC/WTRC field.
A. Rice crop contingency plan for aberrant weather conditions
The increasing uncertainty of weather conditions word wide is causing great negative impact
on crop production. The below normal rainfall of this year has resulted in great loss in yield. This
necessitates for contingency crop planning. In traditional rice growing rain-fed areas where rains are
likely to be delayed and where a normal transplanted rice crop is ruled out, short duration upland rice
varieties or those rice varieties that are suitable for direct seeding either in dry or wet condition and
subsequent flooding are recommended by direct seeding. The uncertainties in weather conditions
affect the rice production badly. There is need to evolve a standard site specific contingency crop
planning to cope up in better way with the unfavorable weather contortions.
Table 7: Contingency crop planning under various weather situations
Circumstances
S.N.
Cropping strategy
1.

Normal monsoon

2.

Timely onset and
sudden withdrawal of
monsoon

*Follow the package of practices recommended for the region.
*Do not plant the area under varieties of same duration.
*Prefer early varieties in rainfed areas
*Avoid sowing till sufficient rains have been received.
*If sowing is delayed, plant short duration varieties.
* Practice thinning of crop stand, reduce plant population and use the
biomass as mulch, intercultural to control weeds, and use of mulch.
*Conserve moisture in ponds/tanks/field (in-situ for application
during critical growth stages).
*Foliar application of nutrients may be carried out where moisture is a
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3.

Delay in onset of
monsoon:
Maximum of three
weeks from normal
date for the given
region

4.

Break in monsoon
(dry spell conditions
for 2 to 3 weeks
consecutively):

5.

Early withdrawal of
monsoon: By last
week of August (late
season drought)

constraint.
* Shift from long duration to short duration crops/varieties.
* Sowing of paddy nursery at 15 days interval. May be more area put under
nursery.
* Conservation of pre-monsoon moisture through soil/straw/stone mulching
practices
*Planting of grasses on field bunds with pre-monsoon showers. Raising
nursery of grasses like Napier Hybrid, guinea grass.
*In case of rice adopt closure spacing and bunch planting, increase seed rate
by 25 to 30%.
* Raising community nurseries of rice,
*Spray of B and K increases drought tolerance.
*To meet the fodder needs, crops such as field bean, Anjan grass, yellow
anjan. Marvel grass, Dharaf grass, Guinea grass, sorghum, cowpea, guar,
Lablab bean and maize .
*Choice of crops and varieties for late sowing may be as given under the
scenario 2 above.
* Follow water conservation and management practices.
*Possibility of taking a catch crop
*Conserving moisture for ‘rabi’ sowing
*Utilizing paddy fallows for second crop
* Follow water conservation and management practices.
* Efficient use of stored water for life saving irrigation
* Short duration varieties of pulses, oilseeds, minor millets
* Harvesting the crop at physiological maturity.
* Prepare for the ensuing ‘rabi’ season.

B. WEED MANAGEMENT IN RICE
Weeds are the major problem in rice field and this problem is more serious in upland condition
including jhum land. Following recommendations are made for weed control and management:
(i) Only use good clean seed (free of weed seeds); (ii) Improved leveling improves water control and
can significantly reduce weed pressure; (iii) Tillage practices should be timed (e.g., 10-14 days
between passes) such that weeds have time to germinate in between tillage operations and thus be
killed by the succeeding operation. Timely tillage reduces weed pressure; (iv) Rotate crops and weed
control practices to decrease weed intensity; (v) Select varieties that are more competitive and
smothering efficiency; (vi) Transplanting gives the plant a competitive advantage against weeds; (vii)
Direct seed in rows to facilitate hand or mechanical weeding; (viii) Higher populations of rice increase
shading and reduce weed growth, but may increase crop lodging; (ix) Combined with good leveling,
maintenance of a water layer in the paddy reduces the pressure of many weeds; and (x) Prevent weeds
from growing along bunds and irrigation canals - weed seed can pass along the irrigation system to
your field.
C. SOIL FERTILITY MANAGEMENT
Soil fertility is the major factor which is responsible for wide scale popularity of jhum farming
in the state. There is need for inclusion of recent advances made in the soil fertility management. In
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this regard site specific soil fertility management is one of the most important methods to deal with
effectively with the decline of the same in the state.
1- Site Specific Nutrient Management (SSNM)
Many of the nutrients required by rice plants come from soil. But this supply of nutrients is
typically insufficient to meet the nutrient requirements for high rice yields. The use of supplementary
nutrient sources is consequently essential to fill the deficit between crop needs for nutrients and the
supply of nutrients from soil and available organic inputs.
Site-specific nutrient management (SSNM) is an approach to feeding rice with nutrients as and
when needed. The application and management of nutrients are dynamically adjusted to crop needs of
the location and season. The SSNM approach aims to increase farmers' profit through: i) increased
yield of rice per unit of applied fertilizer; ii) higher rice yields; and iii) reduced disease and insect
damage. The features of SSNM are:
(1) Optimal use of existing indigenous nutrient sources such as crop residues and manures; and
(2) Application of nitrogen (N), phosphorus (P), and potassium (K) fertilizer is adjusted to the
location- and season-specific needs of the crop.
2. Soil acidity and toxicity of elements in rice field
Increasing acid load in the soils of Nagaland due to heavy soil erosion, leaching of bases (Ca,
Mg, Na), runoff which is eventually happening because of heavy rainfall. Increasing soil acidity led to
vast imbalance of soil nutrients, some are becoming deficient while others are becoming toxic. The
toxicity of Fe, Cu and Al creates unfavorable conditions in the soil for the growth of the paddy crop.
To manage the toxicity of Fe, Cu Al and sulphate, it is essential to know the various details of the
dynamics of these nutrients in soils and plant system.
I- Iron toxicity
With the decrease in pH, the more and more iron is transform into ferrous form which acts as
toxic to the rice due availability in higher amount.
Symptoms
*lower leaves with tiny brown
spots from tip and spread
toward the base or whole leaf is
orange-yellow to brown
*spots combine on
interveins and leaves
orange-brown and die

leaf
turn

Areas of occurrence

Remedies

* Lowland rice soils
with
permanent
flooding. Fe toxicity
occurs over a wide
range of soil pH (4 to 7)

Preventive management strategies-Seed
treatment: In temperate climates where direct
seeding is practiced, coat seeds with oxidants
(e.g., Ca peroxide at 50-100% of seed weight)
to improve germination and seedling emergence
by increasing the O2 supply.
Curative measures: Incorporating lime in the
topsoil to raise pH in acid soils.

Areas of occurrence

Remedies

*associated with strong
P fixation and P
deficiency

Preventive management strategies- Crop
management: Delay planting until pH has
increased sufficiently after flooding (to
immobilize Al).

II- Aluminum Toxicity
Symptoms
*orange-yellow
to
white
interveinal chlorosis on leaves
*poor growth or stunted growth,
deformed roots

*occurs in acid upland
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*yellow to white mottling of
interveins is followed by leaf tip
death and leaf margin scorch
-necrosis of chlorotic
during severe Al toxicity

areas

soils and acid sulfate
soils
*occurs throughout the
growth cycle of the rice
crop

- Al toxicity decreases when sufficient Mg is
supplied. Liming with CaCO3 may not be
sufficient, whereas the application of dolomite
instead of CaCO3 not only raises the pH but
also supplies Mg.
- Recycle straw or ash in the field to replenish
Si removed.
Apply 1-3 t lime ha-1 to raise pH.

III- Sulfide Toxicity
Symptoms
*interveinal chlorosis of emerging
leaves
*coarse, sparse, dark brown to
black roots
*fresh uprooted rice have poorly
developed root systems with
many black roots
*increased occurrence of diseases

Areas of occurrence

Remedies

*Large concentration of
H2S in the soil solution
(due to strongly reducing
conditions
and
little
precipitation of FeS).
*H2S toxicity occurs on
the following soil types:
Well-drained sandy soils
with low active Fe status

*In temperate climates, coat seeds with oxidants
(e.g., Ca peroxide) to increase the O2 supply and
improve seed germination. Avoid continuous
flooding and use intermittent irrigation in soils
that contain large concentrations of S, have high
organic matter status, and are poorly drained.
Apply K, P, and Mg fertilizers and balance the
use of fertilizer for treating sulphide toxicity.

USE OF BIODIVERSITY IN PEST MANAGEMENT
The state comes under one of the mega biodiversity region (i.e. Eastern Himalaya) of the world
and due the fact of wide diversity of rice germplasm, exploitation of biodiversity for sustainable pest
management can be done by within-field planting of varieties differing in susceptibility (different racespecific resistance ) to the diseases or pests. The principles behind biodiversity for plant disease
management are:
(i) Diverse varieties can provide complementary disease resistance and other positive agronomic
effects; (ii) Mixtures of plant genotypes can reduce disease spread; (iii) Mixed pathogen
populations may lead to induced resistance; (iv) Diverse varieties may reduce the selection
pressure on the pathogen and slow down pathogen evolution (thus increasing the number of
years that a variety can remain resistant); and (v) These factors can lead to reduced spray
requirements and increased yield.
Need of refined and more inclusive strategy for transfer of agro techniques to the farmers:- The
traditional method of transfer of technology as of demonstration and training are good to convince the
farmers only when the felt need of the farmers are given due care. Along with these methods, the new
extension techniques as Test strip for transfer of promising technology can be tested to visualize more
impact of advance techniques on the farmer’s field.
A Test Strip is a strip across a farmer’s field where one input is changed (added, omitted or
modified). Treatments within the strip may include a change in planting density, a new variety, or
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changes in fertilizer or pest management, etc. Test strips are simple to highly visible, easy to apply and
offer a simple way to assess a treatment relative to the farmer’s current practice and circumstances.
The strip plots are useful tools for demonstrating “new” agro techniques to the farmers.
CONCLUSION
The productivity of rice under wet and wet terrace cultivation is more (19.16 q/ha) than rice
under jhum cultivation (15.32 q/ha).The lower productivity of paddy under jhum is due to non
adoption of improved agronomic practices as efficient rain water management, no intercultural
operation as weeding, improper sowing, and no taking up sound plant protection measures. The
improvement in the productivity level of upland jhum paddy can be improved to a greater extent by
making suitable intervention in the existing practices. Among the interventions required in this regards
are proper land preparation, seed and sowing including seed priming, participatory breeding work to
improve the local strains of upland paddy, suitable blend of traditional knowledge and frontier
technologies for ecofriendly low cost pest management. To convince the farmers about new promising
agro techniques for wide scale adoption a little extra effort is required. The advances in the extension
techniques must be made an integrated part for transfer of technology to the farmers. Along with
demonstration, on farm training, new technique as field strip can also be tried to convince the farmers.
Considering the acidic nature of the soil the toxicity of some of the elements as Al, Cu, Fe and
sulphate is needed to ameliorate to get the good yield from the paddy. The integration of all the
techniques for management of pest is the need of the hour due to its cost effectiveness and for
maintenance of eco balance. It is quite possible to enhance the productivity level of paddy in the state
by following the sound management practices for soil fertility and pest control, etc.
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WEEDS FLORA ASSOCIATED WITH CYMBIDIUM CULTIVATION IN
SIKKIM
T. K. Bag *
National Research Centre for Orchids (ICAR), Pakyong- 737106, Sikkim, India
*Present address: Indian Institute of Vegetable Research (ICAR), Jakhini (Shahanshapur),
Varanasi-221 305, UP, India

INTRODUCTION
Association of weeds with cultivated crops is not new. Like other cultivated crops, several
weed flora were recorded to be associated with orchids. These weeds are not only siphoning the
nutrient from the media but also affect the growth of the plants because of orchid-weed competition
for nutrients and free environment for growth. As the Cymbidiums are cultivated in pots with mixtures
of coco pit, leaf mould, charcoal, brick pieces and the plants are repotted with a mixture of new
growing media in every third years; weeds are automatically eliminated and no special attention is
given to weed management by either commercial or amature orchid growers. However, growths of the
Cymbidium plants are affected by severely grown/over crowded weed populations in many instances.
Besides, there are no reports on the weeds associated with orchids with special reference to
Cymbidium cultivation in India. Therefore, during 2000-05, an attempt was made to document the
association of weed species with Cymbidium orchid in the pot cultivation system by scientists of
National Research Centre for Orchids (ICAR), Pakyong, Sikkim. During our investigation, different
Cymbidium growing areas such as Rumtek, Ranipool, Namli, Pakyong, Namchepong and Namchi in
Sikkim and Lava, Kalimpong, Kurseong, Sukia Pokhari, Mirik, Darjeeling, Takdah orchid sanctuary
and Nagri Tea estate in West Bengal were surveyed in different seasons for recording the association
of weeds with Cymbidium. Different weeds associated with Cymbidium were given in the Table 1 with
brief description.
Hairy Bitter cress (Cardamine hirsuta):
It is an annual or a biennial weed. Plant height
reaches up to 15 cm. Flowers are yellowish white. Flowers
almost throughout the year but the plants which germinate
late in the season remain as rosettes through the winter. This
weed species mature and produce seed quickly, giving rise to
several generations in a year. With the slightest touch the
seed capsules explode when they are mature, dispersing their
contents widely. This weed is very common with the
Cymbidium species and Hybrids. They mainly spread by seed
which are carried with the potting media. Sometimes matured
capsules explode and seeds disperse widely from one pot to
anther pots. The weed is managed by hoe or hand pull before
flowering. It will be better to remove the weed by uprooting
plants if seed capsules are present. No herbicides or weedicides are used for controlling the weed in
Cymbidium.
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Pig Weed (Chenopodium album)
It is a broad leaved annual plant. Height may go up to 1
metre and the stems usually multi-branched. The grey-green
leaves are usually oval to diamond shaped, have a powdery
coating. They are also used as a leafy vegetable in the tribal
areas. Flower spikes emerge at the top leaf axils of the plant in
the month of June- October. The weed spread by seeds which
usually come with leaf mould or other potting media. This weed
is controlled in the Cymbidium cultivation system in pots with
the hand pulling before flowering and is easily uprooted.
Broadleaved Plantain (Plantago major)
This is a broad leaved evergreen perennial weed. It
spreads by seed which cling to feet. Persistently remain for
many seasons, forming a rosette close to the ground and so it
survives mowing. Plant height varies from 15-20 cm, flowers in
summer, usually remains squat. The weed is controlled by
manual removal from the pot at the early stage.
Marsh Cudweed (Gnaphalium uliginosum)
This is n annual weed but not a widespread problem for
the Cymbidium. The foliage has a grayish appearance. It can
reach a height of about 20 cm. Preferring moist conditions, it is
found on paths and cultivated ground where there is no
competition form vigorous grasses. The flowers which look
brownish appear from July to September. The weed spreads by
seed. Sometimes another species of Gnaphalium (Gnaphalium
sylvaticum) were also recorded in some places. Manual removal
by hand pulling before flowering is usually practiced for
controlling the weed.
Wood Sorrel (Oxalis spp)
Creeping red sorrel (O. corniculata) or Yellow wood
sorrel (O. stricta) are very common weed species associated
with Cymbidium and its hybrids in the Sikkim Himalayan
region as well as Darjeeling Hills. They may be observed singly
or in association with other species of Oxalis. There are so far
four species of oxalis were recorded in the Cymbidium house in
this region. These are Oxalis corniculata, Oxalis stricta, Oxalis
acetosella and Oxalis latifolia. O. corniculata has purple green
foliage and grows in a more prostrate habit. O. stricta has green
foliage and grows in a clump shape habit. O. corniculata foliage
is more pubescent, particularly along leaf margins. O. stricta foliage is pubescent, but to a lesser extent
than O. corniculata. The plant grows as small rounded clump, 10-20 cm tall and wide. O. corniculata
grows low and more prostrate, while O. stricta is taller and more mounded. Leaves are palmately
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compound with 3 heart shaped leaflets. First true leaves are typical trifoliate. Flowers are yellow with
5 petals and occur in cluster. Seedpods are long, thin, angular, and pubescent (more so for O.
corniculata). The weed species are perennial. They spread by seed, rhizome, or stolons along with the
potting media.
Field milk thistle (Sonchus arvensis):
It a deep rooted perennial herbaceous weed plant.
Stems are erect, hairy and hollow with milky sap,
branching above in inflorescence. Leaves are alternate,
sessile, about 30cm long. Inflorescence appears loose
corybiform, terminating with branches of flower heads.
Peduncles are glabrous or with glandular pubescence. Each
division of inflorescence is subtended by small scale like
attenuate bract. Flowers are usually fertile. Flowering
usually occurs during June October. Its root system allows
the plant to quickly establish and to persist under
cultivation. Seed production is highly variable, but a
typical head produces many seeds, which are generally
dispersed by wind. However, the hairs on the end of the seeds have hooked cells that allow them to
stick to clothes, fur, vehicles and farm implements.
Black nightshade (Solanum nigrum):
Solanum nigrum is commonly known as black
nightshade. It is a fairly common weed plant waste land
and found in vegetable field and with potted ornamental
plants. Morphologically, it is a brittle stemmed weed that
grows up to height of one metre. It has ovate leaves, tiny
white star shaped flowers and small round black berries in
small hanging clusters. The unripe fruits are green but
turned into black when ripe.
Crassocephalum crepidiodes:
The plant is a strong herbaceous weed with an
erect little branched to 1 m tall. Plant stem is glabrous or
finely puberulous. Leaves are pinnate, coarsely serrate,
petioles 6-32 mm long, blades 3.8 15.9 cm long, 1-7 cm
wide, upper leaves more or less sessile. Inflorescences
appear terminately with axes of corymbose. Pappus of
numerous silky yellowish to white slender hairs, corollas
yellow with darker tips; anthers purplish; style-arms
purplish. Plumed seeds are distributed by wind. The weeds
are removed mechanically by hand picking at the younger
stage.
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Ferns:
Different types of ferns are found associated with Cymbidium. Ferns are found to grow very
closely with the orchid plants. When the old media are removed from the pots and the plats are
replanted in the same pot with new media, the perennial stem bits of the ferns are also come to the new
pots and regenerate with the emergence of new branches and leaves. They are perennial and spread
by spores and stem bits along with the growing media.

Hydrocotyle sp.:
It is a perennial weed with creeping habit. Leaves are
round with kidney like shaped and wavy or slightly lobed
margins. Flowers are found in clusters. Flowers are tiny, white or
greenish with 5 petals.

CONCLUSION
From our over all study, about 15 weed species belonging to 6 families were documented with
different Cymbidium species and hybrids in Sikkim and West Bengal. Weed species associated with
Cymbidium are- Oxalis corniculata, Oxalis stricta, Oxalis acetosella, Oxalis latifolia, Cardamine
hirsuta, Sonchus arvensis, Gnaphalium uliginosum, Gnaphalium sylvaticum, Chenopodium album,
Solanum nigrum, Erigeron canadensis, Crassocephalum crepidiodes, Plantago major, Sagina
procumbens, Crepis biennis and Hydrocotyle sp. Three to four (3-4) species of ferns were also
recorded associated with Cymbidium. Four species of Oxalis were found to be associated with
Cymbidium. Among them, most common members were- Oxalis corniculata, Oxalis stricta,
Cardamine hirsuta, Sonchus arvensis, Gnaphalium sp., Hydrocotyle sp. and ferns. Some of the weeds
were recorded as annual or biannual and some were perennial in nature. The weeds spread through
seeds or suckers along with potting media and light air borne seeds carried by wing. Fern (weeds)
spread by aerial spores and old stem bits carried by leaf mould. Weeds associated with Cymbidium
were usually managed mechanically by hand weeding at 2-3 month interval and application of
weedicides /herbicides are not generally recommended at all in India.
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Table 1: Weed flora associated with Cymbidiums in the Hills of Sikkim
S No.

Common name

1

Wood Sorrel

2

Creeping Wood
Sorrel
Bitter Cress

3

Oxalis corniculata, O.
latifolia and O. stricta
Oxalis acetosella

Oxalidaceae

Annual
/perennial
Annual

Oxalidaceae

Annual

Cardamine hirsuta

Brassicaceae

Annual

Botanical name

Family

or

Spread of
the weed
By seeds
By seeds
By seeds

biennial
4

Marsh cudweed

Gnaphalium uliginosum

Composite

Annual

By seeds

5

Wood cudweed

Gnaphalium sylvaticum

Composite

Annual

By seeds

6

Common Chickweed

Stellaria media

Caryophyllaceae

annual

By seeds

7

Milk Witch

Taraxacum officinale

Asteraceae

perennial

By seeds

8

Broad leaved
Plantain

Plantago major

Plantaginaceae

Evergreen

By seeds

9

Pearlwort

Sagina procumbens

Caryophyllaceae

perennial

By seeds

10

Hawksbeard

Crepis biennis

Composite

perennial

seeds

11

Black Nightshade

Solanum nigrum

solanaceae

annual

Seeds

12

Field Milkthistle

Sonchus arvensis

Composite

perennial

Seeds

13

Pig Weed

Chenopodium album

Chenopodiaceae

annual

Seed

14

Pennywort

Hydrocotyle sp.

Apiaceae

perennial

Seeds and
Creeping
Rootstock

15

Fern

Pteridaceae

perennial

Spores and

perennial

stem bits
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SOH-SHANG (ELAEAGNUS LATIFOLIA): AN UNDER-UTILIZED
FRUIT OF NORTH EAST REGION NEEDS DOMESTICATION
R. K. Patel, A. Singh and B. C. Deka
Division of Horticulture, ICAR Research Complex for NEH Region ,Umiam-793103, Meghalaya,
India

INTRODUCTION
Elaeagnus latifolia belongs to family Elaeagnaceae locally known as Soh-shang in Khasi
hills of Meghalaya. The people of Meghalaya have found many uses of Soh-shang fruit besides
enjoying it as fresh fruit. In North Eastern states, it is quite
common in Sibsagar (Dikho valley of Assam), Naga hills
(Nagaland), Khasi and Jaintia hills of Meghalaya up to an
elevation of 1500 m asl. This shrub is mostly grown in semi
wild condition in the back yard garden of many families of the
region. It is a large evergreen spreading type woody shrub with
rusty-shiny scales that are often thorny. The flowers are
hermaphrodite and are pollinated by Bees. The fruit is oblong in
shape with dark pink color at the time of ripening. It flowers
during September-December and the light pink coloured fruits
are harvested during March-April in 3-4 picking. The fruits are
quite perishable and can be stored only for 3-5 days at room
temperature. Fruits are sold in the local market @ Rs.15- 20/kg.
The fruit contains a single large seed that has very less viability.
The fruits are eaten raw with salt and used for making chutney and
Heavy bearing in Soh-shang tree
fruit pulp is used for making jam, jelly and refreshing drink.
NUTRITIVE VALUE OF FRUITS
The fruit is considered to be a very rich source of vitamins and
minerals and other bioactive compounds. It is also a fairly good source of
essential fatty acids, which is fairly unusual for a fruit. It is being
investigated as a food that is capable of reducing the incidence of cancer and
also as a means of halting or reversing the growth of cancers.
Physical data of Soh-shang fruit showed in Table 1 revealed that the
fruit weight ranged from 6.73 to 22.94 g with an average fruit weight of
14.06 g. Fruit size in terms of length and diameter ranged from 2.44 -3.86
and 1.82-3.01 cm, respectively. Pulp recovery from fruits ranged from 58.40

Variability in Soh-shang

to 74.69% with average of 70.24%. Seed weight and seed size also varied
due to genotypes.
Chemical constituents of the fruit presented in Table 2 showed the
great variation within genotypes. TSS ranged from 8.8 to 11.2%, acidity
1.96-4.03%, ph 3.1-3.3, ascorbic acid 4.8-7.2 and TSS: acidity ratio from
2.23 to 5.71 in different genotypes of Soh-shang fruits.
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Table 1: Physical fruit properties of Soh-shang genotypes of Meghalaya

RCE-1

15.17

3.41

2.57

73.43

2.80

Seed
length
(cm)
2.84

RCE-2

22.94

3.89

3.01

68.44

4.78

3.14

1.55

RCE-3

15.29

3.34

2.52

72.44

3.87

2.87

1.42

RCE-4

6.73

2.44

1.82

58.40

2.05

2.26

1.14

RCE-5

13.51

3.35

2.40

74.69

3.14

2.86

1.28

RCE-6

10.74

3.36

2.04

74.02

2.50

2.82

1.12

Mean

14.06

3.30

2.39

70.24

3.19

2.80

1.29

Genotypes

Fruit
wt (g)

Fruit length
(cm)

Fruit dia.
(cm)

Pulp recovery
(%)

Seed
wt/fruit (g)

Seed
dia.
(cm)
1.25

Table 2: Chemical fruit properties of Soh-shang genotypes of Meghalaya
Genotypes

TSS (%)

Acidity
(%)

pH

Ascorbic acid
(mg/100 g pulp)

TSS: acidity ratio

RCE-1

8.9

3.74

3.1

4.8

2.38

RCE-2

9.0

4.03

3.1

4.8

2.23

RCE-3

8.8

3.23

3.2

9.6

2.72

RCE-4

11.2

1.96

3.7

9.4

5.71

RCE-5

9.2

3.37

3.2

7.2

2.73

RCE-6

10.0

3.07

3.3

7.2

3.26

Mean

9.52

3.23

3.27

7.17

3.17

CULTIVATION
The plant requires well-drained soil and can be grown in nutritionally poor acid soil. It can be
grown in dry as well as in moist soil and can tolerate drought. This species has a symbiotic
relationship with nitrogen-fixing bacteria. Soh-shang can be propagated by both seed and cutting.
Seed should be shown in nursery within a week after extraction from fruit otherwise seed will loss the
viability up to 50- 60%. Cuttings of mature wood of the current year's growth, 10-12 cm length of
pencil thickness having 3 nodes should be planted during rainy season in nursery or poly bag filled
with soil mixture. Cutting takes 15-20 days to start sprout and ready for planting in field within 3-4
months after sprouting. Generally, Soh-shang is planted during rainy season, June – July is the best
time for planting in Meghalaya condition. Plants are planted at 4 m x 4m spacing in square planting
system. It starts bearing at 2 years after planting and gives the yield around 10-15 kg fruit/tree.
Generally plants are less affected by disease and insect- pest. Moreover, Spraying of Endosulphan @
2 ml/L during fruit development is beneficial to avoid the infestation of fruit borer. Among various
under-utilized fruits of NE region of India, Soh-shang fruit has great potential because of its hardy
nature, early bearing, high yielder and various uses of ripe fruit by the local people.
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ENHANCING VEGETABLE PRODUCTION IN NORTH EASTERN
HILL REGION
N.Rai*, D. S. Yadav*, A. B. Rai*, M. Rai*, R. K. Yadav** and S. K. Sanwal**
* Indian Institute of Vegetable Research,Jakhini (Shahanshahpur) Varanasi-221305, U.P., India
**ICAR Research Complex for NEH Region, Umiam , Meghalaya-793103, India

INTRODUCTION
The North Eastern Hill (NEH) region of India comprising of seven states viz., Arunachal Pradesh,
Manipur, Meghalaya, Mizoram, Nagaland, Sikkim and Tripura is endowed with rich natural resources
of soil, water and vegetation. The agricultural production system in the region is mostly rained,
monocropped and at a subsistence level. The cropping pattern in the region with exception of Sikkim
is characterized by predominance of rice as the food crop. The region has a total area of 8.22 lakh
hectares under horticultural crops producing around 68.18 lakh tonnes of horticultural produce
accounting for 5.50 and 4.80 per cent of the country’s area and production, respectively. In the recent
past, reduction in the area of food grains has been observed largely because of shift towards more
remunerative cash crops like fruits and vegetables.
Vegetables, besides providing nutritional security, are also major source of income especially for
small and marginal farmers. The vegetable crops, apart from higher productivity and high value
produce, provide more food per unit time and area can improve the economic condition of the growers
as compared to cereal crops in this region. Hence, they are becoming a potential commodity to
provide economic security to the resource poor farmers of the country. Newly developed short
duration varieties of vegetable crops like cabbage, tomato, capsicum, pea, french bean, etc. fit in the
rice based cropping system of this region and thereby the cropping intensity can be increased many
fold. The scope for horizontal expansion of area is very much limited for want of suitable land and
thus the only option available is to increase the productivity. The productivity of NEH Region is quite
low as compared to the national average productivity (Table 1).
Table 1: Area, production and productivity (2004-05) of total vegetables in NEH Region
Production (in
Sl.No.
State
Area (in 000’ha.)
000’MT.)
1
Arunachal Pradesh
50.7
103.2
2
Manipur
51.2
320.9
3
Meghalaya
23.8
199.6
4
Mizoram
21.2
42.5
5
Nagaland
13.3
48.9
6
Tripura
32.4
503.4
7
Sikkim
8.2
12.2
National Average
6756
101434
Source: Indian Horticulture Database 2005, NHB Ministry of Agric. GOI.

Productivity
(MT/Ha)
2.0
6.3
8.4
2.0
3.7
15.6
1.5
15.0

There is significant gap in the national average productivity of different vegetable crops as
compared to the World average productivity as well as the potential productivity for the respective
vegetable crops (Table 2). Thus there is vast scope for improving the productivity of these crops at
national level and more so in the NEH region. The critical gap between the experimental yield and
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national average can be minimized by a strong extension service, training and demonstration. In the
country, Tamil Nadu has the credit to bag the highest productivity ( 27.5 t/ha followed by Kerala
(22.0 t/ha) and Uttar Pradesh (19.5 t/ha). Productivity in some of the states like Delhi, Rajasthan and
all the states of North-Eastern hill region except Tripura are less than 10 tons per hectare. In these
states, there is an urgent need to recast the vegetable production strategy so that vegetable production
may get impetus. Further for enhancing the vegetable production in the country, our target should be
to achieve 25t/ha productivity by 2020, which is presently around 15 t/ha. Improving the productivity
can be achieved through replacement of varieties/hybrids and adoption of improved
production/protection technologies. The low production of vegetable crops in the region could be
attributed to a number of biotic, abiotic stresses, irrigation, vagaries of weather conditions and socio
economic factors. However, in the region the maximum open pollinated old and inferior varieties
with the application of farmers own package and practices and their traditional vision are followed. In
recent past concerted efforts have been made from different angles to boost the vegetable production.
Still the area under hybrid vegetable is very limited. The region however, has tremendous potential for
production of vegetables in valley. Low and mid altitude areas as evident from the favorable weather
conditions. In the high hills cold season vegetables are grown in summer and in the valley (Terai area)
after the harvest of rice, winter and summer season vegetables can be grown successfully.
Table 2: Vegetable productivity scenario
India
NEH
(Average)
Average
Tomato
14.07
21.80
Eggplants
16.08
12.5
Chilli
9.18
6.35
Okra
9.59
11.70
Peas
9.14
5.70
Melons
20.48
Cucurbits
9.72
8.30
Cucumber
6.67
7.5
Watermelons
12.75
Cabbage
21.43
19.1
Cauliflower
17.14
14.5
Onion
10.38
4.2
Garlic
4.17
-

World
(Average)
26.69
17.48
14.4
6.47
8.35
20.95
12.97
16.98
27.13
21.1
18.36
17.53
12.37

Potential
productivity
60-80
40-50
30-40
15-20
18-20
30-40
25-30
40-50
30-40
30-40
35-40
40-50
15-20

Maximum productivity
70.45 (USA)
34.7(Japan)
44.5 (Spain)
17.78 (Jordan)
20 (Lithuania)
45.83 (Cyprus)
41.33 (Israel)
67.67 (Korea)
40.96 (Spain)
42.59 (Japan)
45.25 (New Zealand)
60.33 (Korea)
23.23 (Egypt)

1 WAYS TO INCREASE VEGETABLE PRODUCTION
1.1 Exploitation of Genetic Diversity in NEH Region
Considerable diversity of vegetable and tuber crops is found in the region. The non edible
wild relative in Luffa (L. graveolonse, and L. echinata ) and Cucumis (C. setasus C. hystrix and C.
trigonus) grow abundantly in the region. In Momordica, M. charantia, M. dioica and M.
cochinchinensis small to large fruits are available. In Trichosanthus alone, besides the two edible
species viz. T. dioica, and T. anguina, a good number of species like T. lobota, T. cucimerina, T.
palmata and T. lapiniana are also found. Some of the predominant wild and semi wild relatives of
Solanum, S. khasiana, S. incanum, S. xanthocarpum, S. torivum, S. gilo, S. ferox etc are available. In
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Solanum melongena, the two botanical sub species depressum and superpentinum etc. are found in
Manipur. Among the indigenous legumes, Dolichos perpureus, Canaralia ensiformia, Vigna
umbellata are common. The winged bean (Psophocarpus terragonolobus) is grown for pods, leaves
and tubers. The roots of tropical legume (Flomingia vestita) known as Sohphlang in Khasi language
are often consumed raw. A wide range of variability exists in tuber crops particularly in Colocasia.
An interesting plant species of this region is Vigna vexilata, which produces edible pods as well as
underground tubers. Thus, the existence of a lot of diversity in vegetables in the region which requires
extensive utilization in the varietal developmental programme.
1.2 Increasing Area under Improved Varieties/Hybrids
Vegetable production is still dominated by the locally available genotypes or inferior landraces
all over country including NEH. It is estimated that under eggplant approximately 32.2% area,
cauliflower 46.71%, chilli 60%, gourds 77.56%, melons 70%, okra 14.62% and tomato 18.49% area
are under unidentified local varieties. Thus there exists to replace the local cultivars with the
improved high yielding and disease resistant hybrids. Hybrids are well known for increasing
vegetable production due to its high yield potential, earliness, quality and resistance attributes.
Tomato, eggplant, pepper, cucumber muskmelon, watermelon, cabbage, cauliflower, carrot, etc. arc
important crops in which hybrids are largely available and farmers are adapting such varieties to a
considerable extent. Presently, Karnataka, Maharashtra, Gujarat, Andhra Pradesh, Uttar Pradesh,
Madhya Pradesh are leading producers of hybrid tomato. The entire cabbage production in Southern
parts of Maharashtra and West Bengal is under F1 hybrids. However, it is estimated that presently
only about 10% area of vegetable is under the hybrids of which tomato covers 36%, cabbage 30%,
brinjal 18%, okra 7%, melons and gourds each 5%, cauliflower 2% and chilli 1%. It is expected that
in coming five years period there will be more than 25% area, and after ten years hybrids will occupy
more than 50% area, which will substantially contribute in enhancing the vegetable production of the
country. During the recent past, tremendous progress has been made to develop hybrid varieties in a
number of vegetable crops. However, the hybrids are susceptible to several diseases and pests.
Hybrids resistant to multiple diseases and pests are being developed in tomato, brinjal, chilies,
capsicum, okra, muskmelon, watermelon, cucumber, bitter gourd, carrot, radish, etc. In general, the
data on specific contribution of hybrids on the total vegetable production as well as degree of
utilization of their seeds in NEH Region is lacking. However, the following varieties/hybrids
developed and recommended (Table 3) especially for NEH region can be utilized for increasing the
vegetable productivity in the region.
1.2 Use of Disease Resistant Varieties
Table 3: Vegetable variety resistant/tolerant to diseases (biotic stress)
Crops
Tomato

Brinjal

Disease
Bacterial wilt

Variety

Source

BWR-5,BWR-1

IIHR, Bangalore

BT-1,BT-2

OUA&T,Bhubaneshwar

Verticilium wilt

Pant Bahar

GBPUAT, Pantnagar

Leaf curl

Hisar Anmole and Hisar
Gaurav

HAU, Hissar

Bacterial wilt

BB-7, BB-44

OUAT, Bhubaneshwar
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Phomopsis blight

BWR-12, A.Keshav,
A.Nidhi, A.Neelkanth

IIHR, Bangalore

Pant Rituraj

GBPUAT, Pantnagar

Pusa Purple Cluster

IARI, Katrain

SM-6-7-1,

KAU, Vellanikara

SM-6-6

Pusa Bhairav

IARI, Delhi

Pant Samrat

GBPAUT, Pantnagar

Cabbage

Black rot

Pusa Mukta

IARI, Katrain

cauliflower

Black rot

Pusa Shubra

IARI, Katrain

Pusa Snowbal K-1

IARI, Katrain

FC-1

IIHR, Bangalore

JP-83,JP-4

JNKVV, Jabalpur

PMR-4

GBPAUT, Pantnagar

NDVP-2

NDUA&T, Faizabad

Peas

Powdery mildew

Cow pea

Bacterial blight

Pusa Komal

IARI Reg.
station,Katrain

French bean

Commom mosaic virus
and rust

UPF-191(Pant Anupama)

G.B.P.U.A&T,Pantnagar

Okra

YVM Virus

Arka Anamika

IIHR, Bangalore

Arka Abhay

IIHR, Bangalore

Punjab Padmini

PAU, Ludhiana

Parbhani Kranti

MAU, Parbahani

Pusa A-4

IARI, New Delhi

Barsha Uphar

HAU, Hissar

CGMMB

DVRM-1

IARI, New Delhi

Capsicum

Leaf curl virus

Arka Gaurav

IARI, New Delhi

Chilli

Leaf curl virus

Pusa Jwala

IARI, New Delhi

Cucumber

Powdery mildew

Poinsette

NSC, New Delhi

Downy mildew

Poinsette

NSC, New Delhi

Some progress has been made in developing varieties resistant to diseases. The progress in the
filed of insect resistance is very limited and so far there are no commercially developed insect
resistant varieties. However the potential source of resistance in commercial varieties have been
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identified. Attempts are being made to transfer such resistance in wild varieties. In tomato
Lycopersicon hirsutum F. glabratum is resistant to fruit borer, in brinjal it has been found in Solanum
khasianum and for aphids in Marjari Gota.
1.3 Vegetable nursery management
In nurseries, there is a great problem of damping off disease caused by several fungi. The
bacterial blight incidence in nursery has been found to reduce plant population from 12 to 56 per
cent. Soil and seed treatments with bioagents are the best feasible methods for the management of soil
borne diseases. Organic amendments, green manuring, congenial moisture and moderate weather
conditions are the best situation to establish bioagents in the soil. Seed treatment with bioagents can
be done by priming, soaking, seedling dip and dry powder treatment depending on nature and
formulation of biocontrol agents. Generally biocontrol agents are used @ 5-10g/kg for seed treatment
and 10-25 g per square meter for nursery bed application. Integration of neem cake @ 50 gram and
bioagents T. viride @ 10 g/m2 area recorded 76.3% tomato seedling stand. T. harzianum and T. viride
can not be integrated with carbendazim even at a concentration of 10 µg ml-1 while thiram can be used
up to 50 µg ml-1. Successful control of Rhizoctonia root rot of pea by integration of bioagents with
chemicals has been reported. Some of the strains of T. harzianum are tolerant to fungicides, which can
be used for the integrated control of diseases.
1.4 Protected cultivation
The protected cultivation technology is still in its preliminary stage in the country and
concerted efforts are required from all concerned agencies to bring it at par with the global standards.
Globalization coupled with economic liberalization will help in achieving the desired results. Work
should be channelised in finding suitable and locally available construction material for low and
medium cost greenhouses. Economically viable and technologically feasible greenhouse technology
suitable for the Indian agro- climatic and geographical conditions is needed at the earliest. A bamboo
frame green house cum rain shelter is used in NEH region. Low cost green houses have been found to
be very successful under subtropical conditions for raising nurseries of vegetable crops, flowers and
fruits. Environmental considerations in future will demand that the greenhouse technology of the 21st
century is of the closed type with complete recycling of everything except the crop produce.
Vegetable seed production
Seed production in vegetables is the limiting factor for cultivation of vegetables. The
vegetables require specific temperature and other climatic conditions for flowering and fruit setting.
Seed production of brinjal, capsicum, cauliflower and broccoli is very difficult in open conditions in
the region due to high rainfall at maturity stage. To reduce such micro climatic condition a protected
environment is essential. So, the seed production of highly remunerative crops namely tomato,
capsicum and cucumber is performed under protected environments. The maintenance and purity of
different varieties/lines can be achieved by growing them under greenhouse without giving isolation
distance particularly in cross-pollinated vegetables namely onion, cauliflower and cabbage. Hence,
vegetable production for domestic consumption and export oriented in low and medium cost
greenhouse is a technical reality in India. Such production system has not only extended the growing
season of vegetables and their availability but also encourage conservation of different rare
vegetables.
1.5 Promotion of organic cultivation
Considering the growing concern and potential market worldwide, a need is felt in recent
years to standardize and develop protocols for organic agriculture. The common sources of bulky
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organic manure are FYM, pressmud, digested sludge, compost, oil cakes etc. can be used at least once
in a year before monsoon crops to improve the soil physiochemical and biological properties. The
green manures contribute 30 to 60 kg N ha-1 per crop. The sunhemp and dhaincha could be a suitable
green manure crops. Their incorporation in soils even a week earlier to sowing or planting of main
crop is beneficial. Inclusion of legumes in crop rotation has also proved to be beneficial to soil health.
Both green manures and legumes in crop rotation improve overall soil health. The National
Commission on Farmers (NCF) has also identified organic farming as an important tool for second
green revolution in the rainfed and hilly areas of the country. Several states in the country have
already promoted programmes on organic farming. In NEH region, Mizoram and Sikkim have
declared their intensions to shift towards total organic farming. The NEH region has the unique
opportunity to promote organic production of vegetable crops because of the farmers in this region are
most responsive to organic agriculture by their tradition and do not use chemicals and are therefore
“organic by default”. Such pockets are spread through out the entire hill agriculture. They will be
more inclined to transform the traditional agriculture to organic agriculture because they are not
exposed to chemical agriculture.
Use of insect pollinators
Low productivity in most of the vegetable crops grown in the region is directly connected to
use of genetically inferior varieties coupled with low input farming and incidence of insect pests and
diseases. Further, the farmers fail to obtain bountiful crop if he neglect to provide for pollination,
particularly in cross pollinated crops. The gradual elimination of natural pollinating insects by modern
agricultural practices has also increased their growing dependence on honeybee. The indiscriminate
use of pesticides reduces bee forage and other pollinators. This presents an impending dilemma with
reduction of native pollinators on one hand and an increased need for bees for cross pollination on the
other. So, modern agriculture has come to depend greatly on bees to fulfill its pollination needs.
Cucurbits being cross pollinated crops predominantly grown in the region require pollinators
particularly honey bees for increasing crop yield, improving seed quality and for exploitation of
heterosis.
The Indian hive bee Apis cerana and rock bee Apis dorsata are the most abundant and
predominant pollinators in the region for cross pollinated crops including vegetables which constitute
46 and 42%, respectively of the total pollinators population. Other insect visitors are little bee Apis
florae (Bumble bee) Bombus haemorrhoidalis and B. tunicatus (Carpenter bee), Xylocopa aestuans
(Alkali bee) Nomia curuipes (Leaf cutter bee), Megachile umbripennis (Sweet bee), Halictus
albescens (Drone flies) Ishcodon (Scutellaris and Episyrphus balteatus) and Cabbage butterfly, Pieris
brassicae, however they do not visit the crop in sufficient numbers.
The number of hives needed for effective pollination depends on several interrelated factors, i.e.,
species cultivated, time of flowering and the development of colonies at the time of flowering. When
the days are short during winter, many hives will be required. Systematic works on per hectare
requirements, etc. have not been fully standardized except for few crops like oil seed crops (rape seed,
mustard) wherein 2-6 colonies per ha has been recommended for increasing seed setting and quality
crop production. It has been found that crop pollinated by bees caused 86% and 9% higher yield than
self pollinated and pollination by natural insects respectively. However, it needs to be standardized for
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vegetable crops. Normally, bee colonies are required when many large areas are occupied by a single
flowering crops species that require insect pollination. In these days the crop cannot depend on the
natural existing pollinators and wild insect only because of their decline in population due to
deforestation and use of pesticides. So there is an increasing need to conserve with selective use of
insecticides for pest control in vegetables, (e.g. Endosulfan, neem products) which are harmless to
honey bee and rely on honey bees for the pollination. Without any heavy expenditure and labour we
can get good quality crop produce by simply introducing bee colonies during the flowering period.
The process is quite simple and even the poor growers can manage this practice very well.
Minimizing Post harvest losses
In NEH region, the post harvest losses in vegetable crops vary from 21-30 per cent depending
upon the crop and variety. The losses are higher in comparasion to the other part of the country due to
lack of mechanization, suitable containers, commercial storage houses, poor packaging and
transportation, on organized marketing systems and procuring units. The cost of post harvest
management is less than the cost of production. Therefore, attention has to be paid for post harvest
management of vegetables which are perishable in nature right from harvesting to processing and
marketing. Reduction of post harvest losses can be achieved by adoption of good pre-harvest
production practices, harvesting at optimum maturity, proper harvesting, and adoption of pack house
practices like washing, sorting, grading, packaging, transportation and storage under controlled
condition of temperature under humidity. Packaging material like bamboo basket are used by putting
cushioning material like paddy straw and lining with banana leaves are very much popular in NEH
region. Now paper board boxes lines with polythene papers, ventilated corrugated fiber board boxes
are being used for packaging of tomato, capsicum etc; and transported from its place of production to
the place of marketing. The processing of vegetable is neglible. Most of the processing united
established in the region are involved for processing of fruits. Some value addition is useful in
generating rural and urban employment. Value added products can be prepared from different
vegetables by dehydration, canning, freezing, pickling etc. in the region which will avoid glut in the
market during peak season of production. The demand of some of the processed vegetables like
tomato puree, ketchup, sauce, potato chips, canned beans, frozen pea, carrot, cauliflower, and
cabbage, paste of ginger and pickles and chutney is increasing in country, the NEH region can also
contribute substantionally to meet the gaining demand if infrastructure facilities are developed in the
region.

ENVIS Bulletin : Himalayan Ecology 16( 2), 2008

39

CONCLUSIONS
Although commendable progress has been made on the research front and a number of
technologies have been developed, poor adoption of such technologies has always been a major
handicap in increasing productivity. Therefore, promotion of developed technologies through various
mechanisms is a key to harness the available technologies, thus ensuring the increased productivity
and profitability to the farmers. Likewise, pro-active government policies for development of
infrastructure and law enforcement, which support execution of such promotional activities, are
equally pertinent to achieve higher productivity. The following strategy needs immediate attention:

•
•
•
•

•
•
•

•
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Promotion of quality seed production of vegetable crops for domestic use as well as export.
Promotion of off-season production of vegetables and use of low-cost polyhouses.
Training programmes on various aspects of vegetable production and protection technologies,
vegetable seed production, vegetable post harvest management and processing.
Effective promotional use of predators, parasitoids and entomo-pathogens. Emphasis must be
given to develop behavioral management practices with special reference to sex pheromone
and trap crop based management tactics.
Quality control and development of bioagent release techniques need to be emphasized to
improve the performance of bioagents and microbial control agents.
Botanicals, microbial and pheromones should be incorporated in IPM schedule to reduce
dependency on chemical insecticides.
Government interventions through policy directions are needed, which may include input
subsidies for establishment of cool chain, processing into value-added products, pricing
policies, import/export tariffs and facilities for marketing.
Cost effective produce for the growers and ensured availability to the post harvest industries
and consumers and better access to market.
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The hydrological cycle, a fundamental component of climate, is
likely to be altered in important ways due to climate change. In
this study, the historical daily runoff has been simulated for the
Chenab River basin up to Salal gauging site using a simple
conceptual snowmelt model (SNOWMOD). The model has been
used to study the impact of plausible hypothetical scenarios of
temperature and rainfall on the melt characteristics and daily
runoff of the Chenab River basin. The average value of increase in
snowmelt runoff for T+1°C, T+2°C and T+3°C scenarios are
obtained to be 10, 28 and 43%, respectively. Whereas, the average
value of increase in total streamflow runoff for T+1°C, T+2°C and
T+3°C are obtained to be 7, 19 and 28%, respectively. Changes in
rainfall by −10 and + 10% vary the average annual snowmelt
runoff over the T+2°C scenario by −1% and + 1% only. The result
shows that melt is much more sensitive to increase in temperature
than to rainfall.
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Along snowmelt gradients, the canopies of temperate alpine
meadows differ strongly in their structural and biochemical
properties. Here, a study is made of the effects of these canopy
dissimilarities combined with the snow-induced changes in length
of growing season on seasonal gross primary production (GPP).
Leaf area index (LAI) and community-aggregated values of leaf
angle and leaf nitrogen content were estimated for seven alpine
plant canopies distributed along a marked snowmelt gradient, and
these were used as input variables in a sun–shade canopy bulkphotosynthesis model. The model was validated for plant
communities of early and late snowmelt sites by measuring the
instantaneous CO2 fluxes with a canopy closed-chamber
technique. A sensitivity analysis was conducted to estimate the
relative impact of canopy properties and environmental factors on
the daily and seasonal GPP. Carbon uptake was primarily related
to the LAI and total canopy nitrogen content, but not to the leaf
angle. For a given level of photosynthetically active radiation, CO2
assimilation was higher under overcast conditions. Sensitivity
analysis revealed that increase of the length of the growing season
had a higher effect on the seasonal GPP than a similar increase of
any other factor. It was also found that the observed greater
nitrogen content and larger LAI of canopies in late-snowmelt sites
largely compensated for the negative impact of the reduced
growing season. The results emphasize the primary importance of
snow-induced changes in length of growing season on carbon
uptake in alpine temperate meadows. It was also demonstrated
how using leaf-trait values of the dominants is a useful approach
for modelling ecosystem carbon-cycle-related processes,
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particularly when continuous measurements of CO2 fluxes are
technically difficult. The study thus represents an important step in
addressing the challenge of using a plant functional-trait approach
for biogeochemical modelling.
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Rates of weight loss and nutrient (N and P) release patterns were
studied in the leaf litter of the dominant tree species (Ailanthus
grandis, Altingia excelsa, Castanopsis indica, Duabanga
sonneriatioides, Dysoxylum binectariferum, Mesua ferrea, Shorea
assamica, Taluma hodgsonii, Terminalia myriocarpa and Vatica
lancefolia) of a tropical wet evergreen forest of northeast India.
Nitrogen and phosphorus mineralization rate and decay pattern
varied significantly from species to species. In general, the decay
pattern, characterized by using a composite polynomial regression
equation, exhibited three distinct phases of decay during litter
decomposition—an initial slow decay phase (0.063% weight loss
day−1), followed by a rapid decay phase (0.494% weight loss
day−1) and a final slow decay phase (0.136% weight loss day−1).
The initial chemical composition of the litter affected
decomposition rates and patterns. Species like D. sonneriatoides,
D. binectariferum, and T. hodgsonii with higher N and P content,
lower carbon and lignin content, and lower C:N ratio and lignin:N
ratio exhibited relatively faster decomposition rates than the other
species, for example M. ferrea, C. indica and A. grandis. A slow
decay rate was recorded for species such as M. ferrea, C. indica,
and A. grandis. The initial N and P content of litter showed
significant positive correlations with decay rates. Carbon and
lignin content, lignin:N, and C:N showed significant negative
correlations with decay rates. Soil total N and P, and rainfall, soil
temperature, and soil moisture had positive correlations with
decay rates. The rapid decomposition rates observed in
comparison with other different forest litter decay rates confirm
that tropical wet evergreen forest species are characterized by
faster decomposition rates, indicating a faster rate of organic
matter turnover and rapid nutrient cycling.
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from 44 stations were used in this study. A comparative analysis
of interpolation techniques like Inverse Distance Weighted,
Polynomial, Splines, Ordinary Kriging and Universal Kriging
shows that Universal Kriging with hole-effect model and natural
logarithmic transformation with constant trend having Root Mean
Square Error (RMSE) of 328.7 is the best choice. This is followed
by Ordinary Kriging (RMSE 329.1), Splines (RMSE 392.4),
Inverse Distance Weighted (RMSE 409.8) and Polynomial
Interpolation (RMSE 418.5). Cross validation of the results shows
the largest over prediction at Tehri rainfall station (62.5%) and
largest under prediction at Nainital station (−36.5%).
Physiographic zone wise, the least errors occur in the plains and
the largest in the Great Himalayas. The spatial average rainfalls
are 1,472 mm for Terai/Bhabar, 1,782 mm for the Shivalik ranges,
1,591 mm for the Lesser Himalayas and 1,635 mm for the Great
Himalayan region. The mean areal rainfall in the region is 1,608
mm.
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College of Applied Sciences, Sector
with less smoke have been identified.
2, Dwarka, New Delhi-110045;
Department of Biosciences,
*
Maharshi Dayanand University,
Rohtak-124001, Haryana.
[ETHNOBOTANY; FUEL;
HOUSEHOLD EQUIPMENTS;
MIZORAM; TRADITIONAL
FURNITURE]
*Corresponding Author
1

1

Dabral, P. P.; 1Baithuri, Neelakshi
and 2Pandey, Ashish 2008. Soil
erosion assessment in a hilly
catchment of North Eastern India
using USLE, GIS and Remote
Sensing. Water Resources
Management 22(12): 1783-1798.
1
Dept. of Agricultural Engineering,
NERIST, Nirjuli, Itanagar, Arunchal
Pradesh-791109, India. 2Dept. of
Water Water Resources
Development and Management, IIT
Roorkee, Roorkee-247667,
Uttarakhand, India. [SOIL

In the present study, soil erosion assessment of Dikrong river basin
of Arunachal Pradesh (India) was carried out. The river basin was
divided into 200×200 m grid cells. The Arc Info 7.2 GIS software
and RS (ERDAS IMAGINE 8.4 image processing software)
provided spatial input data and the USLE was used to predict the
spatial distribution of the average annual soil loss on grid basis.
The average rainfall erositivity factor (R) for Dikrong river basin
was found to be 1,894.6 MJ mm ha−1 h−1 year−1. The soil
erodibility factor (K) with a magnitude of 0.055 t ha h ha−1 MJ−1
mm−1 is the highest, with 0.039 t ha h ha−1 MJ−1 mm−1 is the
least for the watershed. The highest and lowest value of slope
length factor (LS) is 53.5 and 5.39, respectively for the watershed.
The highest and lowest values of crop management factor (C)
were found out to be 0.004 and 1.0, respectively for the watershed.
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The highest and lowest value of conservation factor (P) were
found to be 1 and 0.28, respectively for the watershed. The
average annual soil loss of the Dikrong river basin is 51 t ha−1
year−1. About 25.61% of the watershed area is found out to be
under slight erosion class. Areas covered by moderate, high, very
high, severe and very severe erosion potential zones are 26.51%,
17.87%, 13.74%, 2.39% and 13.88% respectively. Therefore,
these areas need immediate attention from soil conservation point
of view.
Low native soil nitrogen (N) and very low phosphorus (P) coupled
with apathy of farmers towards use of fertilizer are the major
constraints limiting rice productivity in the North Eastern Hill
(NEH) Region of India. Field experiment was undertaken in
narrow valley wetland during Kharif and pre-Kharif (rainy)
seasons of 2003, 2004, and 2005, respectively, at Umiam (950 m
MSL), Meghalaya to evaluate the nutrient recycling and
production potential of rice (Oryza sativa L.)—vegetables
cropping sequences under low input in situ residue management
under rainfed conditions. After rice, five vegetable crops, viz.
tomato (Lycopersicon esculentum Mill), potato (Solanum
tuberosum L.), frenchbean (Phaseolus vulgaris), cabbage
(Brassica oleracea L. var. capitata), and carrot (Daucas carota
L.) were grown during pre-kharif season on temporary raised and
sunken beds. Minimum tillage was given to both rice and
vegetables. No external input including fertilizer, organic manure,
pesticides, etc. were applied to either crops. Only the economic
parts of the crops were harvested and the rest of the biomass of the
entire crop and weed residues were chopped and incorporated into
the soil. Among the five cropping sequences, rice–tomato gave the
highest rice equivalent yield (214.40 q/ha), followed by rice–
carrot (206.4 q/ha). Highest net return (rupees [Rs.] 66,635 ha−1)
was recorded in rice–carrot, closely followed by rice–tomato (Rs.
66,139 ha−1). Rice–cabbage and rice–frenchbean were found to be
on at par with each other in terms of yield and income. The
highest amount of NPK recycling was recorded for the rice–potato
sequence. Weed biomass production in the different sequences
ranged from 37.5 q/ha for rice–tomato to as high as 50.6 q/ha in
the case of rice–fallow. Soil fertility in terms of available NPK
status was found to be stable in all the crop sequences except rice–
cabbage, where fertility status declined slightly. The soil
biological properties such as population of Rhizobium, bacteria,
phosphorus-solubilizing microorganisms, and earthworm activity

ENVIS Centre, GBPIHED

were all found to be remarkably higher in the experimental field
compared to other adjacent plots that are managed inorganically. It
was concluded that vegetables such as tomato, carrot, potato, etc.
could be profitably grown after rice without the addition of
fertilizer and manure, if residues are managed effectively under
temporary raised beds without deteriorating soil fertility.
Das J. and Dangar, T. K. 2008.
Population ( × 107 c.f.u./g dr. soil) of the aerobic (30.5–154.1) and
anaerobic (5.9–91.4) heterotrophic, aerobic (24.0–56.0) and
Microbial population dynamics,
anaerobic (2.4–4.2) spore forming, Gram (-)ve (1.6–2.9),
especially stress tolerant Bacillus
phosphate solubilizing (10–20), asymbiotic N2-fixing (0.5–0.9),
thuringiensis, in partially
sulfur oxidizing (1.1–2.0), nitrifying (1.0–5.8) and denitrifying
anaerobic rice field soils during
(12.1–18.7) bacteria as well as the actinomycetes (about
post-harvest period of the
Himalayan, island, brackish water 104 c.f.u./g dr. soil) and fungi (about 105 c.f.u./g dr. soil) were
variable in the partially anaerobic, saline and drain out flooded
and coastal habitats of India.
rice soils during the post harvest period of the Himalayan,
World Journal of Microbiology &
brackish water flooded, island and coastal habitats of India. The
Biotechnology 24(8): 1403-1410.
aerobic heterotrophic and spore forming bacteria were more than
Microbiology Laboratory, Division
the anaerobic counterparts in the soils. Population (0.51–
of Crop Production, Central Rice
Research Institute, Cuttack-753 006, 3.51 × 106 c.f.u./g dr. soil) and crystal morphotype (spherical,
Orissa, India. [ANAEROBIC RICE
bipyramidal and polymorphic) of the Bacillus thuringiensis (Bt)
SOIL; BACILLUS
isolates of different soils were variable. Bt index was 0.002 at
THURINGIENSIS; POPULATION Mahe but 0.006 in other soils. The Bt isolates tolerated 5–12%
NaCl. The osmolytes (mg/g dr. wt.) like the amino acids (0.38–
DYNAMICS; SALINE SOIL;
99.45) and proline (0.38–0.80); and the antioxidative enzymes
SOIL MICROORGANISMS;
(units (U)/mg protein/min) viz. the catalase (0.17–5.59) and
STRESS TOLERANCE]
superoxide dismutase (0.35–74.46) were related with intrinsic
osmotic stress tolerance of the Bt but they formed spores to
overcome anoxic stress. Two Bt isolates were potent tolerant to
both osmotic and anoxic stresses.
Illegal hunting poses a dual threat to large carnivores through
Datta, Aparajita; Anand, M.O.
direct removal of individuals and by prey depletion. We conducted
and Naniwadekar, Rohit 2008.
a camera-trapping survey in the Namdapha National Park, northEmpty forests: Large carnivore
and prey abundance in Namdapha east India, conducted as part of a programme to evaluate carnivore
and prey species abundance. Clouded leopard (Neofelis nebulosa)
National Park, north-east India.
Biological Conservation 141(5):
was the only large carnivore detected by camera-trapping. Indirect
1429-1435. Nature Conservation
evidences indicated the presence of the wild dog (Cuon alpinus)
Foundation, 3076/5, 4th Cross,
and leopard (Panthera pardus), however, there was no evidence of
Gokulam Park, Mysore-570002,
tigers (Panthera tigris), suggesting their possible extinction from
Karnataka, India. [FOREST;
the lower elevation forests. Of the major ungulate prey species,
NAMDAPHA NATIONAL PARK; sambar (Cervus unicolor) and wild pig (Sus scrofa) were the only
LEOPARD]
large prey detected, while the Indian muntjac (Muntiacus muntjak)
was the only small prey species detected. Relative abundances of
all species were appreciably lower than estimates from other
tropical forests in south-east Asia. We suspect that illegal hunting
may be the cause for the low carnivore and prey species
abundance. An ongoing community-based conservation
programme presents an opportunity to reduce local people’s
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dependence on hunting by addressing their socio-economic needs
and for using their skills and knowledge of the landscape for
wildlife conservation. However, long-term wildlife monitoring is
essential to assess the efficacy of the socio-economic interventions
in bringing about wildlife recovery.
The tree structure and regeneration was studied in the buffer zone
Deb, Panna and Sundriyal, R.C.
2008. Tree regeneration and
area comprising lowland evergreen and semi-evergreen forests in
the Namdapha National Park, one of the largest remaining tract of
seedling survival patterns in oldgrowth lowland tropical rainforest pristine rainforests in the eastern Himalayan biodiversity hotspot
in India. The investigations were conducted in the three forest
in Namdapha National Park,
north-east India. Forest Ecology & stands, viz. Altingia-mixed species, Shorea-Dipterocarp, and
Management 255(12): 3995-4006.
Albizia forests that are most dominant forest types in the lowland
G.B. Pant Institute of Himalayan
areas of the park. A total of 98, 54 and 20 species have been
Environment & Development, Kosi- recorded at tree stratrum, while 87, 44 and 15 species at
regeneration stratum for three stands, respectively. The cumulative
Katarmal, Almora-263 643,
regenerating density (seedlings + saplings) was estimated 17,648,
Uttarakhand. TREE; TROPICAL
RAINFOREST; NORTH EAST
16,110 and 768 individual ha−1 for respective stands. It was
INDIA]
interesting to note that of the total regenerating species, 44–47%
species were new to different stands, which mainly comprised
middle storey species. Low-dominant and rare species also
contributed significantly in the regeneration of the forest stands.
The expanding population structure of forest stands indicated
higher survival of the mid- and the low-canopy species than the
top-canopy species. The data revealed that the future composition
of these stands will highly depended on the potential regenerative
status of species in each of the stand and such information would
be crucial for forest management. Since the park contributed
significantly to the regional biodiversity by depicting species
assemblages for both wet evergreen and semi-evergreen biomes,
such last remnants of rainforest should be integrally protected
from anthropogenic disturbances.
Tourism represents an increasingly important resource for many
Emilio, Padoa-Schioppa and
Baietto, Marco 2008. Effects of
countries. We estimated the impact of tourism on local herd
composition in Sagarmatha National Park (Nepal). We collected
tourism pressure on herd
composition in the Sherpa villages field data (interviews in villages) and searched bibliographic and
historical sources. Village structure (lodge building) and animal
of Sagarmatha National Park
(Everest, Nepal). International
husbandry (herd composition, male/female ratio) were also
Journal of Sustainable Development examined. We found that economic pressure (tourism income) has
& World Ecology 15(5): 412-418.
led to a change in village structure and livestock composition.
Universita degli Studi di MilanoStatistical analysis (χ2 and Spearman correlation coefficient)
Bicocca, Dipartimento di Scienze
confirmed this hypothesis. We suggest that traditional settlements
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dell’ Ambiente e del Territorio,
have a positive effect on biodiversity because they increase
Piazza della Scienza 1-20126, Milan, landscape heterogeneity, while changes in villages due to tourism
Italy. [ECOLOGICAL EFFECTS
pressure may exceed the natural limiting factors of the park.
OF TOURISM; HUMAN
ECOLOGY; HERD
COMPOSITION; YAK (BOS
GRUNNIENSIS)]
The most outstanding feature of the river Ganga is that it offers
Farooquee, Nehal A.; Budal,
uncommon environmental diversity, impressive scenery, and an
Tarun K. and. Maikhuri, R. K.
2008. Environmental and sociooutstanding adventurous and wilderness experience. All these
attributes contribute towards wild land-based recreation. The
cultural impacts of river rafting
objective of this article is to assess the environmental and socioand camping on Ganga in
Uttarakhand Himalaya. Current
cultural impacts of camping and white-water rafting on this river.
This article has largely relied on primary survey and secondary
Science 94(5): 587-594. G.B. Pant
Institute of Himalayan Environment data collected from different government departments. In all
instances, both primary and secondary data sources were used in
and Development, Garhwal Unit,
Upper Bhaktiyana, Srinagar
various analyses. However, much of the article is based on the
results of a social survey carried out between January 2006 and
(Garhwal)-246174, India.
June 2007. Findings indicate some of the major environmental
[CAMPING; ENVIRONMENTAL
impacts of tourism, and its positive and negative socio-cultural
AND SOCIAL IMPACT
ASSESSMENT; RIVER RAFTING; impacts. Some of the positive socio-cultural impacts include
TOURISM]
income generation and employment opportunities from both
camping and rafting to the local people, infrastructure
development such as hotels, lodges and camps, and the
improvement of social services such as communication, supply
systems and telecommunications. The negative socio-cultural
impacts include increased out-migration, frustration among the
youth, and cultural degeneration. This article argues that tourism
needs to be sensitive to local environmental and cultural norms
and beliefs for it to be accepted by local people and promote
sustainable development. If the norms as laid down by the
government are followed by the operators, it can minimize the
negative environmental and cultural impacts of this activity.
Gogoi, Dip K.; Deka,
Hari P. Boruah; Saikia, Ratul and
Bora, Tarun C. 2008. Optimization
of process parameters for
improved production of bioactive
metabolite by a novel endophytic
fungus Fusarium sp. DF2 isolated
from Taxus wallichiana of North
East India. World Journal of
Microbiology & Biotechnology
24(1): 79-87. Biotechnology
Division, Regional Research
Laboratory (CSIR), Jorhat-785006,
Assam, India. [ANTIMICROBIAL

An endophytic fungus having antifungal and antibacterial
properties was isolated from Taxus wallichiana of Arunachal
Pradesh, India. On the basis of morphological and molecular
characteristics, the fungus was identified as Fusarium sp. and
designated as DF2. The fungus was optimized for growth and
maximum production of the antimicrobial agent. Media with 5%
leaf extract (w/v) supplemented with 0.1% dextrose as carbon and
yeast extract as nitrogen source favored the growth with
temperature optimum 25 ± 2°C and pH 6. Incubation period of 10
days was observed optimum for growth and production of
antimicrobial agent. Phenylalanine and dextrose enriched basal
medium promoted the antimicrobial agent production, whereas
methionine amended in combination with glucose promoted
higher biomass accumulation. The TLC purified active compound
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AGENT; ENDOPHYTES;
FUSARIUM SP.; MIC]

with UV λ-max 270 nm in ethyl acetate has got the lowest
minimum inhibitory concentration (MIC) against Bacillus subtilis,
Staphylococcus aureus and Escherichia coli and highest against
Pseudomonas aeruginosa.

Ghimire, Suresh Kumar; Gimenez,
Olivier; Pradel, Roger; McKey,
Doyle and Aumeeruddy-Thomas,
Yildiz 2008. Demographic
variation and population viability
in a threatened Himalayan
medicinal and aromatic herb
Nardostachys grandiflora: Matrix
modelling of harvesting effects in
two contrasting habitats. Journal of
Applied Ecology 45(1): 41-51.
Central Department of Botany,
Tribhuvan University, Kritipur,
Kathmandu, Nepal. [MEDICINAL
PLANTS; AROMATIC HERBS;
HIMALAYA]

Despite significant interest in the sustainable use of medicinal
plants, the population ecology of many medicinal plant species
remains unstudied. Also, few demographic studies have compared
effects of harvesting across habitats. We studied the demography
of a highly threatened perennial Himalayan medicinal herb,
Nardostachys grandiflora, in two habitats and examined effects of
indigenous harvesting regimes on its population dynamics. In a
rocky-outcrop population in 1998, different levels of rhizome
harvesting were applied directly by the local users. In meadows,
we sampled an unharvested population and another population that
was commercially harvested. Data on recruitment, growth and
survival of individuals classified by size were gathered over 4
years. Population growth rate (λ) was significantly higher in the
unharvested meadow population than in control subplots of the
outcrop population. Harvesting significantly reduced λ. Matrix
model projections revealed that the size of outcrop populations
would return to initial values within ≈5 years, only after 10%
rhizome harvesting. In other treatments, recovery time varied from
17 (25% harvesting) to 33 (75%) years. In contrast, in the
commercially harvested meadow population (with harvesting
levels >25%), projected recovery time was 6 years. Higher growth
rates and faster recovery in meadow populations appear to be due
to higher recruitment and faster vegetative growth. In outcrops,
slow growth and low fecundity slow down recovery after
harvesting. Synthesis and application. Nardostachys grandiflora is
extremely sensitive to harvesting of rhizomes, but this sensitivity
is higher in outcrop than in meadow habitats. Given the
constraints on its population growth and its high sensitivity to
harvesting, N. grandiflora should be strictly managed, with low
harvest rates (<10% in outcrop and <25% in meadow) and fairly
long rotations (at least 5 years) between successive harvests. This
work shows the importance of considering demographic variation
across habitats when formulating specific management plans for
threatened medicinal plants. It also demonstrates the importance
of integrating local harvesting practices in ecological research for
informing management. A large proportion of high-altitude
perennial medicinal plants may be expected to be similarly
sensitive to exploitation, requiring careful management to achieve
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sustainable harvesting.
Gulati, Arvind; Rahi, Praveen and
Vyas, Pratibha 2008.
Characterization of phosphatesolubilizing fluorescent
pseudomonads from the
rhizosphere of Seabuckthorn
growing in the cold deserts of
Himalayas. Current Microbiology
56(1): 73-79. Institute of Himalayan
Bioresource Technology, P.O. Box
No. 6, Palampur-176 061, H.P..
[PHOSPHATE SOLUBILIZATION;
RHIZOSPHERE;
SEABUCKTHORN; COLD
DESERT; HIMALAYA]

Isolation and characterization of fluorescent pseudomonads with
high phosphate-solubilizing ability is reported from the alkaline
and calcium-rich soils with low P availability in the cold desert
region of Lahaul and Spiti in the trans-Himalayas of India. Of 216
phosphate-solubilizing isolates, 12 exhibiting high solubilization
of tricalcium phosphate (TCP) in NBRIP liquid culture were
identified as Pseudomonas trivialis, P. poae, P. fluorescens, and
Pseudomonas spp. on the basis of phenotypic features, whole-cell
fatty acids methyl ester (FAME) profiles, and 16Sr DNA
sequencing. These isolates also showed relatively high
solubilization of North Carolina rock phosphate (NCRP) in
comparison to the solubilization of Mussoorie rock phosphate
(MRP) and Udaipur rock phosphate (URP). The solubilization of
phosphate substrates by P. trivialis and P. poae is reported for the
first time.

For the first time, an in vitro regeneration system for ‘Green
Joshi, Soumai Kant; Bisht,
Sweet’ apple has been developed from nucellus-raised callus.
Vandana; Dhar, Uppeandra;
Callus induction (100%) occurred in nucellar explants excised
Joshi, Meena and Bisht, Anil
Kumar 2008. In vitro regeneration from immature fruit when cultivated on Murashige and Skoog
(MS) basal medium, free of plant growth regulators (PGR) and
of 'Green Sweet' apple via
nucellus-raised callus. Journal of
supplemented with 3.0% (w/v) sucrose and 0.8% (w/v) agar.When
Horticultural Science &
cultured on MS basal medium supplemented with 10.0 µM
Biotechnology 83(4): 447-452. G.B. benzyladenine (BA) and 1.0 µM gibberellic acid (GA3), calli
Pant Institute of Himalayan
showed 88.9 ± 5.6% shoot regeneration with 4.1 ± 0.1 shoots per
Environment & Development, Kosi- explant, and a mean shoot length of 3.5 ± 0.2 cm. Elongated
shoots produced roots (44.4 ± 5.6%) when placed in half-strength
Katarmal, Almora-263643,
MS basal medium supplemented with 1.0 µM indole-3-butyric
Uttarakhand. [APPLE; TISSUE
acid (IBA) and 1.0 µM -naphthaleneacetic acid (NAA).
CULTURE; REGERMINATION]
Maximum rooting percentage (55.6 ± 5.6%) was obtained on 0.4%
(w/v) agar, while the highest number of roots per shoot (2.8 ± 0.4
roots) and root length (3.4 ± 0.2 cm) were recorded on 0.6% (w/v)
agar. Acclimatisation of in vitro raised plantlets resulted in 39.1%
surviving plantlets. The findings of this study indicate that
nucellus-raised callus of the apple cultivar ‘Green Sweet’ can
efficiently regenerate shoots that can be rooted and successfully
acclimatised.
1

Kala, Chandra Prakash; 2Dollo,
Mihin; 3Farooquee, Nehal A. and
2
Choudhury, Drupad C. 2008.
Land-use management and wetrice cultivation (Jebi Aji) by the
Apatani people in Arunachal
Pradesh, India: Traditional
knowledge and practices. Outlook
On Agriculture 37(2): 125-129. 1G.B.

The traditional knowledge and expertise of the Apatani group of
villages in the Ziro valley of Arunachal Pradesh in north-east India
were evaluated in terms of the cultural and social cohesiveness
associated with managing the land, water and agro-biodiversity.
Unlike other tribal communities in north-east India, who mainly
practise shifting cultivation, the Apatani depend mainly on
perennial wet-rice cultivation. They successfully grow 16 varieties
of rice in the waterlogged paddy fields by means of organic
farming and appropriate use of diverse natural resources. The
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Pant Institute of Himalayan
Environment & Development, KosiKatarmal, Almora-263643,
Uttarakhand. India. 2G.B. Pant
Institute of Himalayan Environment
& Development, North East Unit,
vivek Vihar, Itanagar-791113,
Arunachal Pradesh, India. 3G.B. Pant
Institute of Himalayan Environment
& Development, Upper Bhatiyana,
Srinagar Garhwal, Uttarakhand 246
174, India. [WET-RICE
CULTIVATION; LAND-USE
MANAGEMENT; APATANI;
ARUNACHAL PRADESH; INDIA]

traditional wet-rice farming system is functional even today and is
modified by the community as and when required. Apatani landuse management is conducted using well tried traditional land law
systems, and land is classified into 10 major categories on the
basis of traditional uses. The paper also highlights the traditional
irrigation technology and techniques for maintaining soil fertility
and storing grain.

Biodiversity conservation issues are often contentious and
Karanth, Krithi K.; Kramer,
complex. Polarized debates on the effectiveness of protected areas
Randall A.; Qian, Song S. and
and role of people inside them, charismatic species as
Christensen, Norman L. 2008.
Examining conservation attitudes, conservation foci, and on specific policy initiatives are common
among Indian and global conservationists. We surveyed Indian
perspectives, and challenges in
conservationists about the conservation effectiveness of protected
India. Biological Conservation
141(5): 2357-2367. Nicholas School areas and charismatic species, as well as status of conservation
of Environment, Duke University,
and research efforts. We expected differences among people based
on professional affiliation, and educational background. We
P.O. Box. 90328, Durham, NC examined participants’ opinions on conservation policies like
27708, USA [BIODIVERSITY
Project Tiger and Elephant, the Forest Rights Act, and the Tiger
CONSERVATION; PRJECT
TIGER; FOREST]
Task Force Report. Participants ranked Indian research efforts as
average, and identified a bias towards terrestrial species and
ecosystems. Ninety-percent of participants considered reserves to
be effective, many (61%) participants felt that the situation of
people living inside reserves is unsustainable, and many (76%) felt
the use of force to protect reserves from illegal human activities is
acceptable. Classification and regression tree models for these
questions suggested that non-academics were more likely than
academics to agree with these positions. On the success of Project
Tiger and Elephant, older participants were more likely to think
these initiatives were a success. Many (63%) participants felt the
Forest Rights Act needed revision, particularly if they had doctoral
degrees. Sixty-two percent of participants did not think Tiger Task
Force was effective. Overall, participants’ professional affiliation,
age, and academic degree were important predictors of
participants attitudes towards conservation initiatives.
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Kumar, Kireet; Dumka, Rakesh
K.; Miral, M. S.; Satyal G. S. and
Pant, M. 2008. Estimation of
retreat rate of Gangotri glacier
using rapid static and kinematic
GPS survey. Current Science 94(2):
258-262. G.B. Pant Institute of
Himalayan Environment and
Development, Kosi-Katarmal,
Almora-263643, India. [GANGOTRI
GLACIER; GPS AND KINEMATIC
SURVEY; RETREAT RATE]

The Gangotri glacier is retreating like other glaciers in the
Himalaya and its volume and size are shrinking as well.
Reoccupying the historical snout positions using Global
Positioning System (GPS) in rapid static mode indicates the
varying rates of retreat during different time-spans of the last
century, with the total retreat of 1519.13 m in the last 69 years.
Post 1971, the rate of retreat of the glacier has declined.
Monitoring of glacier terminus using GPS survey in kinematic
mode reveals that the glacier has retreated at much lower rate
(12.10 ± 0.041 ma–1) between 2004 and 2005. The study further
shows that the southern portion of the snout is retreating at
significantly lower rate in comparison to the northern part.
However, maximum recession (13.76 ± 0.048 m in 2004–05) took
place along the centerline of the glacier.

1

This article highlights the potential of organic agriculture for
enhancing biodiversity in the north-eastern hill region (NEHR) of
India. Maintaining databanks on the status, utilization, magnitude
of threat and rate of loss of plant genetic resources for food and
agriculture is essential for evolving suitable institutional
arrangements. Ecologically sound sustainable agriculture needs to
be evaluated in terms of biodiversity conservation and
improvement of farmers' income if it is to be established as the
best option for attaining these twin objectives, particularly for this
hilly region. In-depth analyses are required for ethno-botanical
and socioeconomic research to understand farmers' knowledge and
expertise, selection/breeding and utilization and management of
plant genetic resources. This will require the approval of the
farmers involved, and their knowledge and technologies will have
to be protected. Changes in the local species and varieties and
those used by farmers need to be understood in detail and
appropriate scientific expertise should be exploited together with
traditional agricultural practices and natural resources, thereby
ensuring synergy between biodiversity and organic agriculture in
the NEH region.

Mandal, Subhasis; 1Datta, K.K.;
Hore, D.K. and 3Mohanty,
Suchitra 2008. Opportunities and
challenges for the north-east
region of India and a model for the
principles involved. Outlook On
Agriculture 37(2): 87-94. 1Division
of Agricultural Economics and
Statistics, ICAR Research Complex
for the NEH region, Umroi Road,
Umiam, Meghalaya-793103, India.
2
National Bureau of Plant Genetic
resources (NBPGR), Regional
Station, Umiam-793103, Meghalaya,
India. 3Commission for Agricultural
Costs and Prices (CACP), Ministry
of Agriculture, Shastri Bhawan, New
Delhi, India. [BIODIVERSITY;
ORGANIC AGRICULTURE;
PLANT GENETIC RESOURCES;
INDIA]
2

An active landslide investigation using 2D electrical resistivity
Mondal, Suman K.; 1Sastry, G.,
Rambhatla; 1Pachauri1, Ashok K. tomography has been undertaken in the Garhwal Himalaya. Six
and 2Gautam, Param K. 2008.
electrical resistivity tomography profiles spanning the landslide
were implemented. The resistivity tomograms reveal the presence
High resolution 2D electrical
of slip zones at a depth range of 10–20 m from the ground level.
resistivity tomography to
characterize active Naitwar Bazar The inferred lithological depth sections clearly outline the
importance of electrical resistivity tomography in landslide
landslide, Garhwal Himalaya,
India. Current Science 94(7): 871studies.
875. 1Department of Earth Sciences,
Indian Institute of Technology,
Roorkee-247667, India. 2Wadia

1
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Institute of Himalayan Geology,
Dehra Dun-248001, India.
[LANDSLIDE; RESISTIVITY
IMAGING; SLIP ZONES;
TOMOGRAPHY PROFILES]
1,2

Nagendra, Harini and 3Gokhale,
Yogesh 2008. Management
regimes, property rights, and
forest biodiversity in Nepal and
India. Environmental Management
41(5): 719-733. 1Centre for the Study
of Institutions, Population and
Environment Change, Indiana
University, 408 North Indiana
Avenue, Bloomington, IN 47408,
USA. 2ATREE, 659 Fifth A Main,
Hebbal, Banglore-560024, India.
3
TERI, India Habitat Complex, Lodhi
Road, New Delhi 110003, India.
[INSTITUTIONS;
BIODIVERSITY; COMMUNITY
FORESTRY; JOINT FOREST
MANAGEMENT; SACRED
GROVES; SOUTH ASIA]

This article compares a range of initiatives aimed at involving
people in the management of forest resources in Nepal and India.
In Nepal, we focus on three categories of state-initiated programs:
community forestry, the parks’ buffer zone program, and
leasehold forestry. In the southern Indian state of Karnataka, we
study the state-initiated Joint Forest Planning and Management
program along with older institutions of leaf manure forests
(Soppina betta) and historical sacred forests (Kans). We conclude
that state-initiated approaches to involving communities have been
limited, at best, promote standardized and relatively inflexible
management practices, and lead to partial improvement in
biodiversity and people’s livelihoods. When management is
initiated and owned by the community, as in the case of sacred
groves in India, and when other conditions are appropriate,
communities can have the opportunity to demonstrate their
capacity for putting effective and adaptive conservation practices
in place.

Negi, H. S.; Snehmani; Thakur, N.
K. and Sharma, J. K. 2008.
Estimation of snow depth and
detection of buried objects using
airborne Ground Penetrating
Radar in Indian Himalaya. Current
Science 94(7): 865-870. Snow and
Avalanche Study Establishment,
Chandigarh-160036, India.
[AIRBORNE GROUND
PENETRATING RADAR; BURIED
OBJECTS; DIELECTRIC
CONSTANT; SNOW DEPTH]

The aim of this study has been to explore the utility of airborne
Ground Penetrating Radar (GPR) in rugged mountainous region,
for the estimation of snow depth profile and detection of buried
objects in the snow cover. After conducting the airborne GPR
survey, the results obtained for snow depth and detection of buried
objects were found to be in good agreement with the ground
observations. These results would be helpful in providing
important inputs in the future for better planning, execution and
exploitation of airborne GPR survey technology for detailed study
of snow-covered and glaciated remote areas of the Indian
Himalaya.

Pandey, Sanjeeva 2008. Linking
ecodevelopment and biodiversity
conservation at the Great

There are very few actual field experiences of initiatives where
fostering a harmonious relationship between conservation and
development has been attempted. It is even rarer to find an
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Himalayan National Park, India:
lessons learned. Biodiversity and
Conservation 17(7): 1543-1571.
Dept. of Sustainable Practices,
Himalayan Ski Village, ‘SOHAM’
Shuru Village, Manali, District
Kullu-175143, Himachal Pradesh,
India.
[BIODIVERSITY; CONSERVATI
ON; ECODEVELOPMENT;
GHNP; INDIA; ICDP; LESSONS;
LIVELIHOODS; NGO;
SAHARA]

example of a state-led initiative such as at Great Himalayan
National Park (GHNP). The present paper is an attempt to
document efforts made at the Park to address the emerging
relations between people and the Park. The success of an
environmental conservation programme being implemented at
GHNP hinges on addressing the imbalances in resource creation
or distribution as well as in the allocation of accountability of all
the players including the Park management, NGOs, researchers,
friends of GHNP, and community.

The present study explored the potential of multi-temporal IRS-P6
Porwal, M.C.; 2Joshi, P.K. and
Punia, M. 2008. Integrated land
Advanced Wide Field Sensor (AWtFS) data for integrated land
use land cover (LULC) mapping for assessment of net sown area
use land cover mapping for
(NSA) in Indian Western Himalayan Ecoregion (WHER)
assessing net sown area in Indian
(comprising of Jammu & Kashmir, Himachal Pradesh and
western Himalayan ecoregion
using IRS-P6 AWIFS data. Asian
Uttarakhand). A LULC map was generated using supervised
Journal of Geoinformatics 8(2): 11- classification of 10 months composite data over the period of
19. 1IIRS (NRSA), Dehradun. 2TERI 2004/05. Total fifteen (15) land use/land cover classes could be
University, New Delhi. 3JNU, New
delineated in the Himalayan landscape. The study demonstrates
methodology for integrated LULC mapping for assessment of net
Delhi. [AWiFS; LULC; NET
SHOWN AREA; WESTERN
sown area with a special reference to Kharif, Rabi, Zaid and
double crop agricultural pattern. The overall accuracy across the
HIMALAYAN ECOREGION
(WHER)]
three states was in the range of 89.52% (Kappa = 0.86). The
results show that during 2004-05 about 7.48% of the total
geographical area of the region constitutes the Net Sown Area
(NSA) of 2.48 M ha. Forest cover accounted for 6.23 M ha which
is about 19% of the total area. The derived product shows a good
agreement with NSA statistics, forest cover mapping and
wasteland mapping estimates. AWiFS data can be used to provide
timely and detailed estimates of NSA with limited ancillary data.
The products could be very useful as inputs to biogeochemical
models that require timely estimation of agricultural pattern and
vegetation cover distribution. The sensor can be further utilized
for temporal forest cover and type mapping at national, regional
and global scale.
1
3

Saha, Supradip; Mina, B. L.;
Gopinath, K. A. ; Kundu, S. and
Gupta, H. S. 2008. Organic
amendments affect biochemical
properties of a subtemperate soil
of the Indian Himalayas. Nutrient
Cycling in Agroecosystems 80(3):
233-242. Vivekanand Institute of
Hill Agriculture, Almora,

Evaluation of suitable organic amendments is prerequisite for
sustainable agricultural growth in the northwestern Himalayan
ecosystem. The effect of organic amendment applications on the
activity of exocellular enzymes were examined on a silty clay
loam soil of a subtemperate hill-agro ecosystem. The treatments
involved addition of equivalent amounts of N through mineral
fertilizer (MF) and two organic inputs, composted cattle manure
(CM) and vermicomposts (VC), at four different doses. Soil
enzymatic activities and fertility at crop harvest were measured
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Uttarakhand. [SOIL
ENZYMES; CATTLE
MANURE; VERMICOMPOST;
RESIDUAL PLOTS]

after continuous 3 years of application, and its residual effects
were also studied. In comparison with the control, CM and VC
addition increased soil organic carbon (OC) by 54% and 52% at
application rate equivalent to recommended dose, respectively,
whereas there was a 12% increase following MF treatment. Bulk
density of CM- and VC-treated soil were 1.16 and 1.14 Mg m−3,
respectively, compared with 1.32 Mg m−3 in control after 3 years.
Dehydrogenase activity was higher in the CM treatments by 44–
204%, and by 22–108% in VC treatments than in control. The
addition of CM and VC caused different responses in hydrolase
enzymes. Protease and cellulose activity increased in both organic
treatments significantly across treatments. However, urease and
alkaline phosphates activity was more influenced by application of
CM compared with VC. β-glucosidase activity was higher in MF
treatment and was at par with the highest rate of organic
amendment application. Increase in phosphates activity is
attributed to soil pH and microbial stimulation by organic C and is
correlated with the increase in dehydrogenase activity (R
2
= 0.923). Differences in activities of all evaluated enzymes were
narrowed down in residual treatments compared with control
without much change in the trend. Composted CM was found
more suitable for sustaining quality of subtemperate soils.

Saxena, Dinesh K.; Srivastava,
Kajal and Singh, Shivom 2008.
Retrospective metal data of the last
100 years deduced by moss,
Barbula sp. from Mussoorie city,
Garhwal hills, India Current
Science 94(7): 901-904. Department
of Botany, Bareilly College,
Bareilly-243 005, India. [BARBULA
SPECIES; BIOMONITORING;
RETROSPECTIVE METAL DATA;
VOUCHER SPECIMENS].

This communication is the first attempt at contributing to
monitoring and systematic gathering of information on the heavy
metal profile of the environment, i.e. retrospective study of the
environmental metal data (Pb, Fe, Zn, Cd and Ni) of the past 100
years, i.e. 1895–1999 from Mussoorie city, Garhwal Hills, India
by analyzing herbarium voucher specimens of moss, Barbula
species as a tool. Our laboratory has been using this tool
successfully to delineate the past metal profile by analyzing moss
samples. A significant increase in metal content was observed by
non-invasive analysis of herbarium specimens of Barbula sp.
belonging to Mussoorie city, which seems to be a reflection of
atmospheric metal load. The lowest concentrations were found in
the voucher specimens of the early period, i.e. 1895 and the level
increased over a period of time. However, difference in trend was
also observed. The maximum significant increase observed for
metals Zn, Ni and Pb was 5743.369, 3195.238 and 1362.207%
respectively, with respect to first metal data of the year 1895 in
Barbula sp. The same could be due to an increase in metal load
resulting from progressive industrialization in the early period.
The ratios between the content of the various metals in bryophyte
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tissue increased nearly identically for all metals examined. The
novel aspect of this study is that it provides information on
retrospective metal data of the past 100 year from Mussorie hills
(India) as well as Asia by analysis of bryophytes, where no
information was earlier available.
Selvakumar, G.; Kundu,
S. ; Joshi, Piyush; Nazim, Sehar;
Gupta, A. D. ; Mishra, P. K. and
Gupta, H. S. 2008.
Characterization of a cold-tolerant
plant growth-promoting bacterium
Pantoea dispersa 1A isolated from
a sub-alpine soil in the north
western Indian Himalayas. World
Journal of Microbiology &
Biotechnology 24(7): 955-960.
Vivekanand Institute of Hill
Agriculture, Indian Council of
Agriculture Research, Almora263601, Uttarakhand, India. [COLD
TOLERANCE; NUTRIENT
UPTAKE; PANTOEA DISPERSA;
PLANT GROWTH PROMOTION]

Pantoea dispersa strain 1A is a gram-negative rod-shaped, yellowpigmented bacterium isolated on nutrient agar plates incubated at
4°C. The identity of the bacterium was confirmed by sequencing
of the 16 S rRNA gene. It was capable of growing at temperatures
ranging from 4 to 42°C, but maximum growth was observed at
30°C. It is endowed with multiple plant growth promotion
attributes such as phosphate solubilization, IAA production,
siderophore production and HCN production, which are expressed
differentially at sub-optimal temperatures (15 and 4°C). It was
able to solubilize phosphate (17.6 µg of P2O5 ml−1 day−1), and
produce IAA (3.7 µg ml−1 day−1), at 15°C. Qualitative detection of
siderophore production and HCN were also observed at 15°C. At
4°C it was found to express all the plant growth promotion
attributes. This bacterial isolate was able to positively influence
and promote the growth and nutrient uptake parameters of wheat
(cv. VL.802) under glasshouse conditions. Hence in the context,
of cold wheat-growing environments, it is proposed that Pantoea
dispersa 1A (MTCC 8706), could be deployed as an inoculant to
attain the desired results of bacterization.

Shah, Manzoor A; Reshi, Zafar
and Rashid, Irfan 2008.
Mycorrhizosphere mediated
Mayweed Chamomile invasion in
the Kashmir Himalaya, India.
Plant & Soil 312 (1-2): 219-225.
Dept. of Botany, University of
Kashmir, Srinagar-190006, Jammu
& Kashmir, India. [ANTHEMIS
COTULA; ARBUSCULAR
MYCORRHIZAS; CHAMOMILE
INVASION; INDIA; KASHMIR
HIMALAYA;
MYCORRHIZOSPHERE]

Recent studies have established the controlling influence of
rhizospheric biota, especially arbuscular mycorrhizal fungi
(AMF), on colonization and spread of some alien plants in their
introduced range. But how AMF from different geographical
sources influence traits that contribute to invasiveness, particularly
in presence of neighbouring plants of other species, has been
rarely investigated. Thus, we compared the influence of some
local (Kashmir Himalayan isolates) and non-local (isolates from
Rajasthan, India) AMF isolates of Glomus moseae, G.
fasciculatum and Gigaspora margarita on vegetative and
reproductive attributes of Mayweed Chamomile (Anthemis cotula
L.), a highly invasive species in the Kashmir Himalaya, India. We
also examined whether or not the neighbouring plant species,
namely Daucus carota L. (Apiaceae) alters the mutualistic
interaction between the AMF and A. cotula. Pot experiments
revealed greater positive impact of the local than the non-local
AMF on vegetative as well as reproductive attributes of A. cotula.
Experimental field studies showed that the incidence of highly
prevalent Arum-type mycorrhizal colonization in natural
populations of A. cotula was reduced in presence of D. carota.
Besides, the local AMF significantly promoted growth of A.
cotula more than D. carota under mixed-culture conditions. These
results suggest that the facilitation of some alien plant invasions
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by AMF needs to be considered together with plant–plant
interactions and invasion-induced changes in the soil microbial
community.
Shankar, Rama and 2Rawat, M.S. The paper deals with medicinal plants used in various traditional
2008. Medicinal plants used in
system of medicine in Lohit, Dibang Valley and Lower Dibang
valley districts of Arunachal Pradesh. The three adjoining districts
traditional medicine in Lohit and
are located in the extremity of the state bounded by China in the
Dibang valley districts of
Arunachal Pradesh. Indian Journal Northeastern part, Changlang district of Arunachal Pradesh in the
of Traditional Knowledge 7(2): 288Southeastern part; state of Assam in the Southwest as well as East
1
Siang and Upper Siang district are in the western part. Lohit is
295. Regional Research Institute
inhabited by Mishmi, Khamti and Singpho tribes while the Lower
(Ayurveda), Itanagar-791111,
Arunachal Pradesh. 2Herbal Research Dibang valley and Dibang valley districts are inhabited by Mishmi
tribe. Mishmi are divided into Idu Mishmi and Digaru Mishmi
and Development Institute,
Gopeshwar, District Chamoli,
tribes. Brief account of the tribes, their mode of living and food
habits along with detailed account of distribution of medicinal
Uttarakhand. [ETHNOMEDICINE;
FOLKLORE; KHAMTI TRIBE;
plants used in various systems of medicine have been described.
MISHMI; SINGPHO;
TRADITIONAL MEDICINE]

1

Sharma, Neetu; Kanwar, Promila
and Rekha, Anju 2008. Traditional
handicrafts and handloom of Kullu
district, Himachal Pradesh. Indian
Journal of Traditional Knowledge
7(1): 56-61. Department of Home
Science Extension Education, College
of Home Science, CSKHPKV,
Palampur-176062, Himachal Pradesh.
[HIMACHAL PRADESH; KULLU;
TRADITIONAL HANDICRAFTS;
TRADITIONAL HANDLOOM]

Handloom weaving and handicraft are the cultural heritage of the
Himachali people and an indispensable part of the lives of Kulluites.
The activity of preparing a vide range of handloom and handicraft
products was originated to suffice local needs but it gradually took a
turn towards commercialization. In the study, handloom and
handicrafts of district Kullu of Himachal Pradesh have been
presented. The local weavers besides following their ancestral
traditions and skill are intentionally making some alterations in the
designs and motifs to cater to the needs of modern buyers. The
various handloom and handicraft items of the Kullu district include
shawls, caps, borders, Pattoo, muffler, patti, thobi, numdha, gudma,
hand knit woolens, kilta, patari, etc. which have been described in
detail in the paper.

Shrestha, Bharat Man and Singh,
Bal Ram 2008. Soil and vegetation
carbon pools in a mountainous
watershed of Nepal. Nutrient
Cycling in Agroecosystems 81(2):
179-191. Department of Plant and
Environmental Sciences (IPM),
Norwegian University of Life
Sciences (UMB), P.O. Box 5003,

Assessment of carbon stocks in vegetation and soil is a basic step
in evaluating the carbon sequestration potential of an ecosystem.
We collected soil (core and composite) samples from 0–10, 10–
20, 20–40, and 40–70 cm depths, or down to the bed rock, in the
soil profile of four types of forest (managed dense Shorea (DS),
degraded forest (DF), pine mixed (PS), and Schima–Castanopsis
(SC) forest) and two types of cultivated land (irrigated low land
(Khet) and rain-fed upland (Bari)) in the Pokhare Khola watershed
of Nepal. In addition to other essential properties, soil bulk density
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1432 Ås, Norway. [ECOSYSTEM
CARBON POOLS; MOUNTAIN
WATERSHED; NEPAL; SOIL
ORGANIC CARBON;
VEGETATION CARBON]

and carbon concentration were assessed. Fine roots were also
collected from each sampling site. The biomass of standing trees
and shrubs was estimated by using allometric relationships after
measuring their diameter and height, while the biomass of grasses
was estimated by a direct measurement of grass from a defined
area. The carbon stocks in all forest vegetation (trees, shrubs, and
ground grass) and in the soil profiles under different land uses
were estimated. The vegetation carbon pool was largest in DS
forest (219 ± 34 Mg ha−1) and least in SC forest (36 ± 5 Mg ha−1),
while its order among forest types was DS > DF > PS > SC. The
soil organic carbon (SOC) pool was largest in Bari land
(15.7 ± 1.5 kg C m−2) and least in PS forest (6.2 ± 0.5 kg C m−2)
but
the
overall
order
among
land
uses
was
Bari > DF > Khet > SC > DS > PS. The total SOC stock in the
whole watershed was 59 815 Mg, of which 36, 32, and 32% were
in the 0–20, 20–40, and >40 cm soil depths, respectively. In the
surface layer (0–10 cm), SOC stock was highest in Bari (36%)
followed by DS (31%), and least was in PS forest (3%). This
distribution pattern can primarily be assigned to SOC
concentration and area covered by these land uses.

Siddaiah, N Siva 2008.
Berthierine-rich ooidal ironstone
from the Late Palaeocene-Middle
Eocene Subathu Formation,
Dogadda area, NW Himalaya and
its stratigraphic significance.
Current Science 94(1): 123-127.
Wadia Institute of Himalayan
Geology, 33, General Mahadeo
Singh Road, Dehradun-248001,
Uttarakhand. [BERTHIERINE;
OOIDAL IRONSTONE;
PALAEOCENE-EOCENE;
SUBATHU FORMATION]

Berthierine-rich ooidal ironstone occurs within carbonaceous shale
in the lower part of the Late Palaeocene-Middle Eocene Subathu
Formation
in
Dogadda,
Uttarakhand
Himalaya.
Berthierine/chamosite occurs both as ooids and as matrix. Ooids
are spherical with 1-2 mm diameter and have concentric layer
structure around a nucleus. Quartz is coarse-grained and occurs as
embayed grains. Carbonate phase is absent in the ooids.
Berthierine and chamosite assemblage indicates a temperature of
~130-160oC of burial diagenesis for Dogadda ironstone. The
lithological association, distinct mineralogy and texture suggest
that the mineralogy of the Dogadda ooidal ironstone is in situ,
formed in a shallow-marine environment under conditions of low
net sediment accumulation. Dogadda ooidal ironstones, along with
coeval ash beds in the foreland basin are useful in stratigraphic
correlation.

1

The women living in remote areas and dependent on traditional
resources have developed appreciating knowledge and skill in
weaving and making crafts for their subsistence livelihood in
mountain ecosystems. In modernization and rapid accuturation
process, this culturally important heritage of women is at risk and
eroding. Varieties of culturally and traditionally important dresses
are weaved by Adi women. Women are competent in selecting
diverse plant biodiversity used in making entire set of gekonggalong (handloom), which requires years of experience. The
culture, belief and spiritual aspect are intrinsically attached with
weaving technology. Various sources are utilized in making and
using thread for weaving like silkworm, indigenous cotton varieties

Singh, Anamika; 2Singh, Ranjay K.
and Community, Adi Women 2008.
Gekong-Galong - Traditional
weaving technology of Adi tribes of
Arunachal Pradesh. Indian Journal
of Traditional Knowledge 7(1): 87-92.
1
Mahila Mahavidyalaya, Banaras
Hindu University (BHU), Varanasi 221005. 2College of Horticulture &
Forestry, Central Agricultural
University, Pasighat, Arunachal
Pradesh. [ADI TRIBE;
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BIODIVERSITY; CULTURAL
HERITAGE; GEKONG-GALONG;
TRADITIONAL KNOWLEDGE;
TRADITIONAL WEAVING]

and mechanically made thread available in market. In remote social
system, women use local bioresources in preparing the dye and
colours. Weaving is one of the major traditional sources of income
and livelihood, but younger generation does not show considerable
interest in learning and continuing such culturally important
practices. A mission mode integrated effort would be required to
conserve women wisdom of weaving and making this profession
economically viable through value addition, entrepreneurship
development, chaining market and economic empowerment. In the
paper, traditional weaving and related knowledge systems of
purposively selected villages of Padam, Pasi and Minyong subtribes
of Adi community Arunachal Pradesh are discussed.

The colonization and diversity of arbuscular mycorrhizal fungi
Singh, Shipra; Pandey,
(AMF) associated with the rhizosphere of tea [Camellia sinensis
Anita; Chaurasia, Bhaskar and
Palni, Lok Man Singh 2008.
(L.) O. Kuntze] growing under ‘natural’ as well as ‘cultivated’
conditions in the Kumaun region of Uttarakhand Himalaya
Diversity of arbuscular
mycorrhizal fungi associated with (India), during the periods of active growth and dormancy, were
investigated. Root and rhizosphere soil samples, collected from
the rhizosphere of tea growing in
‘natural’ and ‘cultivated’ ecosites. both the ecosites (natural and cultivated), were monitored for root
Biology & Fertility of Soils 44(3):
colonization. While the percent root colonization was quite high
491-500. G.B. Pant Institute of
(77.66±4.40 and 86.40±3.02%, in the natural and cultivated tea,
Himalayan Environment &
respectively) during the period of active growth in both the
Development, Kosi-Katarmal,
ecosites, relatively higher colonization (97.33±0.78 and
Almora-263643, Uttarakhand.
98.13±0.80%, in the natural and cultivated tea, respectively) was
[AMF; CULTIVATED;
recorded during the period of dormancy. The rhizosphere of
DIVERSITY; NATURAL;
cultivated tea bushes was found to be dominated by Glomus
RHIZOSPHERE; TEA]
morhpotypes (88.89% of the total isolates) along with three
morphotypes of Acaulospora; occurrence of 35 morphotypes
belonging to four genera viz. Acaulospora (11.43%), Gigaspora
(11.43%), Glomus (68.57%) and Scutellospora (8.57%) was
recorded in the rhizosphere of tea plants from the natural ecosite.
A total of 51 AMF morphotypes were detected. Shannon–Weaver
index of diversity was higher (1.80±0.13 and 2.05±0.10 during
periods of active growth and dormancy, respectively) at the
species level for the natural ecosite over its counterparts from the
cultivated ecosite. Values for the diversity indices of natural and
cultivated ecosites did not show much variation in the period of
dormancy. These data suggest that collectively, various cultural
practices negatively affect AMF diversity at the genus level in tea
plantations of the colder regions.
1

Singh, Ranjay K.; 2Anamika,
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Singh; 3Tag, Hui and Community,
Adi 2008. Traditional Skill among
the Adi tribes of Arunachal
Pradesh. Indian Journal of
Traditional Knowledge 7(1): 27-36.
1
College of Horticulture & Forestry,
Central Agricultural University,
Pasighat, Arunachal Pradesh. 2Mahila
Mahavidyalaya, Banaras Hindu
University (BHU), Varanasi, Uttar
Pradesh. 3Division of Higher Plant
systematic and Ethnomedicine,
Department of Botany, Rajiv Gandhi
University,Itanagar, Arunachal
Pradesh. [ADI TRIBE;
ARUNACHAL PRADESH;
TRADITIONAL HANDICRAFTS;
TRADITIONAL UTENSILS]

biocultural resources have always been curious in exploring the
plant resources of their immediate surrounding in order to sustain
their traditional livelihood system. After centuries of being in close
association with nature, they have developed for themselves the
indigenous skill and technology to use these resources in various
parts of their life support system. In recent decades, rapid
modernization and acculturation process developed in traditional
livelihood system of tribal community has practically endangered
their age-old biocultural heritage and traditional skills, knowledge
and technology in alarming proportion. The paper based on
ethnobotanical field work discusses some vital aspects of plant
based traditional skills and technology practiced by the rural Adi
community of East Siang district of Arunachal Pradesh. A number
of traditional plant based technology such as handicrafts, fishing
and hunting tools, storage items, utensils used in kitchen and food
system, etc. are available among the Adis. While crafting these
valuable and low-cost traditional handicraft technologies, the local
people are dependent on locally available plant biodiversity
conserved in Jhum land, kitchen gardens and community forest.
Integrated and holistic approach can revive and sustain traditional
plant technology through entrepreneurship development, coupled
with ecotourism and economic empowerment to the concerned
indigenous community.

Teron, Robindra 2008. Traditional Jambili Athon is an extraordinary woodcraft of the Karbis, made
entirely from Bengwoi ke-er Wrightia coccinea Sims.
woodcraft, Jambili Athon of the
Karbis. Indian Journal of Traditional (Apocynaceae), whose origin and making of the craft is strictly
Knowledge 7(1): 103-107.
based on legends. It consists of a central axis and a whorl of four
Department of Botany, Diphu
branches, all with beautiful carvings on it and the apices are perched
Government College, Diphu-782462, with different species of birds. Jambili Athon is exhibited during
Karbi Anglong, Assam.
socio-religio-cultural festival, Chomkan, during crowning ceremony
[CHOMKAN; JAMBILI ATHON;
of social chief, the Lindokpo and also to honour great persons.
KARBI TRIBE; TRADITIONAL
Jambili Athon has no parallel with any craft or symbols of other
CRAFT; WOODCRAFT;
tribes of Northeast India and is claimed as the symbol of pride and
WRIGHTIA COCCINEA]
cultural identity by Karbis. It covers the philosophy of life & death,
social institutions and religious practices of the people. Further,
Jambili Athon is often used in logos of many institutions and
organizations in Karbi Anglong and also as designs on textiles. A
miniature Jambili Athon is usually kept as an artifact in almost
every household.
Trivedi, Pankaj; Pandey, Anita
and Palni, Lok Man Singh 2008.
Invitro evaluation of antagonistic
properties of Pseudomonas
corrugate. Microbiological Research
163 (3): 329-336. G.B. Pant Institute
of Himalayan Environment &
Development, Kosi-Katarmal,

Pseudomonas corrugata, a soil bacterium, originally isolated from
a temperate site of Indian Himalayan region (IHR) is examined for
its antagonistic activities against two phytopathogenic fungi,
Alternaria alternata and Fusarium oxysporum. Although the
bacterium did not show inhibition zones due to production of
diffusible antifungal metabolites, a reduction in growth between
58% and 49% in both test fungi, A. alternata and F. oxysporum,
was observed in sealed Petri plates after 120 h of incubation due to
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Almora-263643, Uttarakhand, India. production of volatile antifungal metabolites. Reduction in
[PSEUDOMONAS CORRUGATA; biomass of A. alternata (93.8%) and F. oxysporum (76.9%) in
PATHOGENIC FUNGI; BIOMASS] Kings B broth was recorded after 48 h of incubation in dual
culture. The antagonism was observed to be affected by growth
medium, pH and temperature. The reduction in fungal biomass
due to antagonism of bacteria was recorded maximum in the
middle of the stationary phase after 21 h of inoculation. The
production of siderophore, ammonia, lipase and chitinase in
growth medium by P. corrugata were considered contributing to
the antagonistic activities of the bacterium.
Verma, R.K.; Rawat, R.S. and
Kapoor, K.S. 2008. Effect of lime
mine spoil based potting media on
the growth performance of
different tree species under nursery
conditions. Indian Journal of
Forestry 30(4): 403-407. Himalayan
Forest Research Institute, Conifer
Campus, Panthaghati, Shimla171009, H.P. [BIOMASS
PRODUCTION; COLLAR
DIAMETER; FOREST SOIL; TREE
SPECIES]

Studies to evaluate the effect of different combinations of lime mine
spoil: forest soil (1:0,1:1, 2:1 v/v), lime mine spoil: forest soil: FYM
(1:1:1, 1:2:1, 0:1:0 v/v), lime mine spoil: sand: FYM (1:1:1, 2:1:1
v/v) and lime mine spoil: sand: compost (1:1:1, 1:0:1 v/v) on
performance of four tree species viz., Leucaena leucocephala,
Eucalyptus hybrid, Acacia catechu and Bauhinia variegata were
conducted in poly-bags of size 22" x 12" (LxB). The experiment
was carried out following randomized complete block design with
three replications during 2002. The results showed that combination
of lime mine spoil: forest soil: farmyard manure in the ratio of 1:2:1
(v/v) was found to be most effective with regard to growth and
biomass production parameters in all the four tree species.
Leucaena leucocephala gave maximum values for height, collar
diameter, shoot dry weight and total biomass followed by
Eucalyptus hybrid, Bauhinia variegata and Acacia catechu.

1

Indigenous beekeeping is the indigenous techniques of harvesting
honey and beeswax from bees, using various indigenous styles of
hives and other equipments. India and the neighbouring East Asian
region are considered to be the centre of origin and evolution of
honey bee species. Himachal Pradesh, owing to its varied agroclimate, has a great variety of bee forage sources that provide the
basis for development of beekeeping industry in the state. The
potential and success in beekeeping development is dependent on
the quality and quantity of bees and bee flora available and the
technology used. A survey conducted in seven blocks of district
Chamba revealed that there are about 2.45 hives per house and
occupancy rate of hive is 53.94% in the region testifying to the rich
ness of this culture. The Indigenous wall hives are locally called as
Ganari in chamba district. The dimensions of wall hive was
accordingly, made by leaving a cavity in the wall when the house is
under construction. On the inside, it is covered usually with a slate

Verma, Savitri and 2Attri, P.K.
2008. Indigenous beekeeping for
sustainable development in
Himachal Himalaya. Indian Journal
of Traditional Knowledge 7(2): 221225. 1Department of Biosciences, HP
University, Shimla 5, Himachal
Pradesh. 2Institute of Integrated
Himalayan Studies (UGC-Centre of
Excellence), HPU Shimla-5,
Himachal Pradesh. [BEESWAX;
CHAMBA; HONEY; INDIGENOUS
BEEKEEPING; SUSTAINABLE
DEVELOPMENT]
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or stone plastered with mud. The size depends upon the availability
of hollow tree trunk of Toon, Robinia, Bann, Kail trees. Beekeepers
of district Chamba prefer the wall hive, however quantity of total
honey harvested and ease of harvest is best in log hives. People
clean their hives by scrubbing them from inside with scrubbers
made of pine needle, Juniperis sp. or old raw combs. This helps in
attracting the bees to the hives. Economic efficiency of Apis cerana
(Indigenous beekeeping) is shown to be more economic then Apis
mellifera. Beekeeping with Apis cerana should be encouraged for
rural households with low investment capacity.
Verma, Sudhir and Sharma,
Pradeep Kumar 2008. Effect of
long-term manuring and fertilizers
on carbon pools, soil structure, and
sustainability under different
cropping systems in wet-temperate
zone of northwest Himalayas.
Biology and Fertility of Soils 44(1):
235-240. CSK Himachal Pradesh
Agriculture University, Palampur.
[CARBON POOLS; CROPPING
SYSTEMS; MANURES AND
FERTILIZERS; STRUCTURAL
STABILITY; SOIL
SUSTAINABILITY]

We investigated C management index (CMI; an indicator of
sustainability of a management system and is based on total and
labile C) and soil aggregation in medium-textured soils (silt loam
and silty clay loam) under different cropping systems as follows:
maize-wheat (M-W), rice-wheat (R-W), soybean-wheat (S-W),
Guinea grass, and Setaria grass. Field experiments were 6-32
years long and were located in the wet-temperate zone of
northwest Himalayas. The plant nutrients were applied through
chemical fertilizers (urea, superphosphate, and murate of potash)
with or without organic materials (FYM, wheat straw, and
Lantana spp.). The content of total C (CT), labile C (CL), CMI,
mean weight diameter (MWD), and aggregate porosity varied
significantly under different cropping systems. The range was 1.59
(R-W)-4.29% (Setaria) for CT, 1.23 (R-W) - 3.89 mg/kg (Guinea
grass) for CL, 52.09 (R-W)-129.77 (Guinea grass) for CMI, 0.90
(R-W)-5.09 (Guinea grass) for MWD, and 41.5 (R-W)-56.8% (SW) for aggregate porosity. Aggregate porosity was highest
(56.8%) under S-W, followed by grasses (50.1-51.2%), and M/RW (41.5-50.0%). As per these data, (a) continuous use of N alone
as urea lowered soil sustainability over control (no fertilizers); (b)
use of NPK at recommended rates improved soil productivity over
control; (c) the NPK + organic amendments further improved soil
sustainability; and (d) the sustainability under different cropping
systems followed the order: perennial grasses> soybeanwheat>maize-wheat> rice-wheat.

1,2

The study aimed to identify areas of endemism for aphids in the
Qinghai-Tibetan Plateau and the Himalayas (QTPH), and to test
congruence between patterns of endemism and patterns of overall
species as richness identified in a previous study. Methods A
distribution data base of 326 endemic aphids in the QTPH was
compiled. The study area was divided into a grid of 2°× 2°
operative geographical units. Parsimony analysis of endemicity
(PAE) was used to identify areas of endemism, and the diversity
patterns of endemic species were then mapped using GIS. Results
We identified 326 endemic species belonging to 138 genera
within Adelgidae and 14 subfamilies of Aphididae. Five areas of
endemism were found using PAE analysis: the eastern Himalayas,

Xiao-Lei Huang; 1Lei, Fu-Min
and 1Qiao, Ge-Xia 2008. Areas of
endemism and patterns of
diversity for aphids of the QinghaiTibetan Plateau and the
Himalayas. Journal of
Biogeography 35(2): 230-240.
1
Institute of Zoology, Chinese
Academy of Sciences, Datun Road,
Chaoyang District, Beijing 100101.
2
Graduate University of Chinese
Academy of Sciences, 19 Yuquan
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the western Himalayas, north-western Yunnan, southern Tibet and
the eastern QTPH. Maps of patterns of endemism identified four
major centres for endemic aphids, namely the western Himalayas,
the eastern Himalayas (or Sikkim-Assam Himalayas), northwestern Hengduan Mountains and the mountains of southern
Gansu Province, and three minor centres, southern Tibet, southeastern Tibet and the eastern Qinghai Province in the north-eastern
QTPH. Main conclusions Our study identifies major centres of
aphid endemism. Furthermore, there is a noticeable congruence
between patterns of endemism and patterns of species richness.
The patterns of endemism were most likely influenced by the
recent uplift of the QTPH.
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News & Views
Bahuguna demands special
policy for Himalayan region
THE PIONEER
July 27, 2008

Recent flood events in Nepal,
India and Bangladesh that
displaced
millions
have
stoked fears that defences
along rivers in the region
may not withstand climate
change-induced floods, and
could result in bigger
catastrophes
BBC NEPALI SERVICE
Navin Singh Khadka
October 13, 2008

Pollution clouds over
Himalayas
KALYAN RAY, DH NEWS
SERVICE, NEW DELHI:
October 20, 2008

Famous environmental activist Sunder lal Bahuguna and Tehri MLA
Kishore Upadhyaya submitted a memorandum to the Prime Minister
Manmohan Singh demanding a special policy for the Himalayan region
that extends through different States of India. In which they have
mentioned that there is need for controlling human activities disguised as
development work which are having a negative effect on the
environment in the Himalayan region, especially in Uttarakhand. The
PM has assured the memorandum signatories that the issue of
consolidating environment preservation and development would be
raised in the Parliament.. Upadhyay said that the memorandum
emphasised on the role of Himalayas as permanent water reservoir for
many Indian States. The environmental wealth in the mountains of
Uttarakhand is suffering serious damage due to improper
implementation of development works.The MLA said that the letter
submitted to the PM calls for formulation of comprehensive Himalayan
policy that should address all the States of the Himalayan region.
Experts say many infrastructures are becoming weaker while the rivers'
flows are getting stronger - a classic setting for projected climate change
calamities. Most floods this year were monsoon-related and many would
argue they had nothing to do with changes in the climate. However, the
Kosi disaster in eastern Nepal that left millions of Nepalese and Indians
homeless was a different story altogether. The devastation was the result
of human mistakes. The embankment along the Kosi was not properly
maintained, resulting in it being overrun by the meandering river even
when there was no flood. The event has forced experts to imagine what
could happen if rivers like the Kosi swell as the projected impacts of
climate change take hold. "It is entirely possible that some of the
existing structures could prove inadequate and possibly dangerous," said
Rajendra Pachauri, head of the Intergovernmental Panel on Climate
Change (IPCC). "They might not be able to withstand higher frequency
and intensity of floods in the region," he told the BBC.
The aerosol cloud was caused by air pollution in Nepal, India, Pakistan
and Western China, researchers said. Though scientists have spotted
similar aerosol clouds over the Arabian Sea and Gangetic plains in the
past, for the first time these ultra-fine dust particles have been spotted at
the pristine Himalayan heights. French and Italian researchers analysed
the air for dust particles at an altitude of 5079 meters (about 3.1 miles) in
Nepal’s Khumbu valley. For comparison, Mount Everest’s height is
8848 meters. These high altitude particles might alter the atmospheric
balance of heat and affect the yearly monsoon cycle in South East Asia.
With sizes ranging from 10-80 nanometres (one nanometre equals one
billionth of a meter), these particles directly absorb sunlight causing
warming of the lower atmosphere (troposphere). The scientists have
discovered two types of particles – those transported to the valley (with
size of around 80 nanometres) from India, Pakistan, China and
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Bangladesh and those formed directly in the valley due to photochemical
processes (with an average size of less than 10 nanometre). Aerosol
clouds are at the core of a global debate on the contributions of South
East Asia in global warming. Scientists reported that the combined effect
of aerosols and global warming can lead to a temperature rise of 0.25
degrees celsius every decade — sufficient to account for glacier retreat
in the high altitude Himalayas — which are directly affected by the
aerosols.
Himalayan glaciers receding
at a faster rate: IMD head
CORRESPONDENT : PTI
October 21, 2008

Tibetan glaciers rapidly
melting
MICHAEL REILLY
DISCOVERY NEWS
November 25, 2008
We must protect Himalayas:
PM
IANS
November 27, 2008
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Glaciers in the Himalayas are receding faster than in any other part of
the world and if this continues, there is likelihood of their disappearing
by the year 2035 and perhaps sooner if the earth keeps warming at the
current rate, Ajit Tyagi, Director General of Indian Meteorological
Department warned on Monday. Addressing a one-day workshop held
by Meteorological Centre Shimla, Tyagi said 15,000 Himalayan glaciers
form a unique reservoir which supports perennial rivers such as the
Indus, the Ganges and the Brahamputra which in turn are the lifeline of
millions of the people in South Asian countries. He said the current
melting glaciers indicate that the Ganga, Indus, Brahmaputra and other
rivers that criss-cross northern Indian plain could turn seasonal in near
future. Tyagi said the department would soon set up a radar in Shimla
and quality weather forecast would be available to the people a week in
advance.
Glaciers high in the Himalayas are dwindling faster than anyone
thought, putting nearly a billion people living in South Asia in peril of
losing their water supply. Throughout India, China, and Nepal, some
15,000 glaciers speckle the Tibetan Plateau. There, perched in thin,
frigid air up to 7200 metres above sea level, the ice might seem secluded
from the effects of global warming.
Prime Minister Manmohan Singh said for mobilising "all our resources
to protect the Himalayas" from the threat of environmental damage. IMF
has also been involved in environment protection works in the
Himalayas," Manmohan Singh said after releasing a special postal cover
for the Indian Mountaineering Foundation (IMF) as part of its Golden
Jubilee Celebrations here. "There is no greater service the IMF can do to
its cause than by working for the preservation of the Himalayan ecology
and the environment of the Himalayas," the prime minister said. "It is a
matter of deep concern that the Himalayas are being threatened by
climate change. The Himalayan eco-system supports the largest
concentration of glaciers outside the polar regions," Manmohan Singh
noted. He further said, "There is evidence that the Himalayan glaciers
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are receding but studies have so far been inconclusive on the extent of
change and whether climate change is a significant contributory
factor.We must take all precautionary measures so that the danger,
which lurks in the background, does not materialize.
The Hindu-Kush-Himalayan
(HKH) region in South Asia
has remained a nagging gap
in the global climate change
knowledge bank
BBC WORLD SERVICE
Navin Singh Khadka
December 6, 2008

Eastern Himalayan nations
need common biodiversity
strategy
CORRESPONDENT : AFP
December 25, 2008

Himalayan villagers on

In the absence of field studies and adequate data, the impact of global
warming in the area stretching from Afghanistan in the west to Burma in
the east is largely unknown. In effect, there has been virtually no climate
change adaptation plan for the zone, which is ecologically
hypersensitive, yet a vital natural service provider. Millions of people in
the region, most of them poor ones who would be hardest hit by climate
change, rely on these natural systems including river waters and forests.
But if what experts and government officials from the region and
international organisations have recently agreed on is translated into
action, the crippling information gap could become a matter of the
past.They have come up with a plan to first gather key information on
the impacts of climate change in the region, and then chalk out
responses. "At present the lack of basic environmental data for the
Himalayan region is so serious that the IPCC, the world's apex body on
climate change, says that the region is a white spot for data," say
officials with the International Centre for Integrated Mountain
Development (ICIMOD). ICIMOD is a Kathmandu-based international
organisation that together with UNESCO recently organised a meeting
for the initiative."The meeting discussed ways of systematically
gathering and sharing the information needed, developing a reliable
picture of the present situation, and formulating approaches to respond,"
they say.
Sikkim Governor Balmiki Prasad Singh has called for creating common
strategies among the biodiversity rich nations along the eastern
Himalayan stretch. “We need to have a common strategy both in use of
biodiversity and conservation. It calls for constant sharing of
information, exchanges of research findings, knowledge about
traditional practices and institutional networking”, said the Governor in
his inaugural address at the international conference on ‘Sub-regionalism
approach to Regional Integration in South Asia: Prospects and
Opportunities’ hosted by Sikkim University here today. Singh, who is
also the Chief Rector of the University, added that the entire region of
Eastern Himalaya is one of the most globally recognized bio-diversity
hotspots. Speaking on the theme of regional integration, the Governor
offered tourism as an instrument in injecting such integration and cross
border exchange. With the contrasting features that we find in India,
Nepal, Bhutan, Bangladesh, Myanmar, China and Thailand, tourism
could be a major economic intervention that would really foster regional
economic cooperation, he said.
Temperatures in the Himalayas are rising by around 0.06 degrees
Celsius (0.108 Fahrenheit) annually, according to a long-term study by

ENVIS Bulletin : Himalayan Ecology 16( 2), 2008

65

global warming frontline
CORRESPONDENT : AFP
December 26, 2008
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the Nepalese department of hydrology. The rate is far above the global
average given last year by the UN's senior scientists, who said surface
temperatures have risen by a total of 0.74 degrees C over the past 100
years.On top of unpredictable weather; other dangers are increasing in
Nepal's mountains because of climate change. When the pressure
becomes too great, the lake walls burst and release millions of cubic
tonnes of water that can wash away people, villages and arable land.
Researchers at the Nepal-based International Centre for Integrated
Mountain Development (ICIMOD) have said five major glacial lake
floods have hit Nepal since 1970, as well as at least two in Tibet and one
in Bhutan. The World Wildlife Fund (WWF) calculates there are 2,000
glacial lakes forming in Nepal and around 20 are in danger of bursting.
Himalayan snow and ice is a massive freshwater reserve that feeds nine
of Asia's major waterways, including the Indus, Ganges and Yellow
rivers. "In the long term, water scarcity will become a big problem," said
Sandeep Chamling Rai, WWF climate change officer. "There will
eventually be a tipping point where the amount of water from the
glaciers is hugely reduced, which will result in loss of water resources
for people downstream who rely on these Himalayan-fed rivers."
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Lkekpkj voyksdu
Vkbxj fjtoZ ds ckgj lqjf{kr
ugha ck?k
nSfud tkxj.k
tqykbZ 5, 2008

Hkkjr ds dbZ }hiksa dk vfLrRo
[krjs esa
nSfud tkxj.k
tqykbZ 7, 2008

Qwyksa dh ?kkVh esa ikSyhxksfu;e
dk izdksi
nSfud tkxj.k
vxLr 8, 2008

Vkbxj fjtoZ esa Hkys gh ck?k ¼Vkbxj½ ds laj{k.k ds fy, jk"Vªh; vkSj
varjkZ"Vªh; Lrj ij xaHkhj iz;kl gks jgs gksa] ysfdu blls ckgj ds {ks=kksa
esa ck?k lqjf{kr ugha gSaA ;gh otg gS fd f'kdkjh [kqys vke ck?kksa dk
f'kdkj dj tSo fofo/krk ds fy, [krjk curs tk jgs gSaA ns'k esa vc
rd 28 Vkbxj fjtoZ FksA gky gh esa ikap vU; oU;tho vHk;kj.;ksa dks
Hkh Vkbxj fjtoZ dk ntkZ fn;k x;k] ftlls budh rknkn vc 33 gks
xbZ gSA orZeku esa ns'k Hkj esa ck?kksa dh rknkn 1400 ls 1500 ds chp
gS] ftuesa ls dkQh la[;k esa Vkbxj fjtoZ ds ckgj ds {ks=kksa esa Hkh
ekStwn gSaA blds ckotwn ck?k laj{k.k dh ftruh Hkh ;kstuk,a
jk"Vªh;&varjkZ"Vªh; Lrj ij lapkfyr gks jgh gSa] os flQZ Vkbxj fjtoZ
ds fy, gh gSaA ckgjh {ks=kksa esa ck?k ds laj{k.k ds izfr dksbZ Hkh ,tsalh
xaHkhj utj ugha vkrhA mÙkjk[k.M esa gh Vkbxj fjtoZ ds vykok
ySalMkSu] gY}kuh] jkeuxj o gfj}kj ou izHkkxksa esa ck?kksa dh ekStwnxh
gSA ysfdu buds laj{k.k dh fn'kk esa vkt rd u rks dsanz ljdkj ds
Lrj ls dksbZ igy gqbZ vkSj u gh izns'k ljdkj dsA
Tkyok;q ifjorZu ds dkj.k Xysf'k;jksa ds fi?kyus vkSj leqnz ds tyLrj
esa o`f) ds pyrs Hkkjrh; miegk}hi ds dbZ }hiksa vkSj iaz'kkr
egklkxjh; {ks=k ds ns'k ^rqoky^w ij vfLrRo dk ladV eaMjkus yxk gSA
tyok;q ifjorZu ij varjkZ"Vªh; lfefr ¼vkbZihlhlh½ ds v/;{k jktsUnz
ipkSjh us crk;k fd orZeku fo'o ds le{k tyok;q ifjorZu lcls cM+s
[krjs ds :Ik esa mHkj dj lkeus vk;k gSA tyok;q ifjorZu ds dkj.k
Xysf'k;j fi?ky jgs gSaA bl dkj.k leqnz esa ikuh dh ek=kk rsth ls c<+
jgh gS vkSj leqnz dk tyLrj c<+ jgk gSA blls LokHkkfod rkSj ij
leqnz ds chp fLFkr }hiksa vkSj rVh; bykdksa ds Mwcus dk [krjk mRiUu
gks x;k gSA blesa Hkkjrh; miegk}hi ds dbZ bykds Hkh 'kkfey gSaA buesa
iM+kslh ns'k ekynho Hkh gSA ipkSjh dk ;gk¡ rd dguk Fkk fd tyok;q
ifjorZu ds dkj.k is;ty ladV lcls xaHkhj leL;k ds :Ik esa mHkj
jgk gSA dbZ {ks=kksa esa is;ty dh vkiwfrZ ufn;ksa ls gksrh gS] tcfd
tyok;q ifjorZu ds dkj.k mudk ekxZ cnyus yxk gSA blls dgha ck<+
rks dgha lw[kk tSlh fLFkfr mRiUu gksus yxh gSA
ikSyhxksfu;e uked ,d vU; Qwy dh iztkfr ftl rjg ^ oSyh vkQ
¶ykoj* ds vafre Nksj rd QSy pqdh gS mlls ladsr fey jgs gaS fd
ukuk iztkfr ds Qwyksa dks mxkus okyh fo'o dh ,dek=k bl ?kkVh dk
vfLrRo tYn gh feV tk,xkA 87.5 gsDVs;j ds fo'kky Hkw&Hkkx esa 500
ds djhc Qwyksa dh iztkfr;ka dHkh ;gka ikbZ tkrh FkhaA vc ?kkVh ds
vf/kdka'k fgLls ij ikSyhxksfu;e QSy pqdk gS tks yxkrkj vU; Qwyksa

ENVIS Bulletin : Himalayan Ecology 16( 2), 2008

67

dks lekIr dj jgk gSA Qwyksa dh ?kkVh esa cgus okys ckeunkSM+] fLopan
vkfn xnsjksa rd ikSyhxksfu;e ilj pqdk gSA blls dbZ izdkj dh
cslqekj tM+h cwfV;ka Hkh vc ns[kus dks ugha fey jgh gaSA bl ikS/ks dh
yackbZ ,d ehVj ds djhc gksus ls NksVh iztkfr ds iq"Ik ugha iui ikrs
gSaA gkaykfd ;g ikS/kk HkwL[kyu jksdus es lgk;d gksrk gSA uank nsoh
jk"Vªh; ikdZ ds Mh ,Q vks us ekuk fd ikSyhxksfu;e ;gk¡ iui jgk gS
vkSj blds tYnh c<+us ls NksVh iztkfr ds Qwy ugha f[ky ik jgsA
ikSyhxksfu;e dh djhc pkj iztkfr;ka Qwyksa dh ?kkVh esa fodflr gqbZ gSaA
ikSyhxksfu;e dh mxus dh {kerk vf/kd gksrh gSA ;g cM+h rsth ls
jh&tsujsV djrk gS vkSj vius vkl&ikl nwljs ikS/kksa dks mxus ugha nsrk
gSA ;g vU; ikS/kksa dh rqyuk esa T;knk LVªkax Hkh gksrk gSA
nqfu;ka dk lcls cM+k o ehBk
lsc foyqIr
nSfud tkxj.k
vxLr 22, 2008
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vkdkj vkSj Lokn esa fo'o dk lcls mRd`"V lsc yxHkx foyqIr gks x;k
gSA dHkh varjkZ"Vªh; ekudksa dks cnyok nsus okys bl lsc dks ljdkjsa
cktkj rd miyC/k ugha djk ldhaA equL;kjh rglhy dh xksjh ?kkVh esa
/kkjpwyk vkSj equL;kjh rglhyksa dh lhek ij fLFkr xkao ckSuk&rkSfed
lsc vkSj jktek mRiknu ds fy, e'kgwj jgk gSA vkB gtkj fQV ls
vf/kd Å¡pkbZ ij cls bl xkao esa lsc dh Qly cgqrk;r esa gksrh FkhA
csgn ehBk vkSj [kwclwjr ;gka dk lsc u flQZ Lokn esa yktokc Fkk
cfYd cktkjksa esa miyC/k vU; lscksa ls vkdkj esa Hkh dkQh cM+k FkkA
crkrs gSa fd pkj n'kd iwoZ tc bl lsc dh fo'ks"krk dk irk pyk rks
fiFkkSjkx<+ ds rRdkyhu ftyk m|ku vf/kdkjh us ckSuk xkao dk nkSjk
fd;kA ckn esa bls varjkZ"Vªh; lsc izn'kZuh esa Hkstk x;kA tgka blus
,slh /kkd tek;h fd blds lkeus lkjh iztkfr;ka ckSuh iM+ xbZaA blds
lkFk gh ns'k&fons'k ds ;kstukdkjksa dk /;ku ckSuk xkao ds lsc dh vksj
x;kA lsc dh fo'ks"krk dks ns[krs gq, bl {ks=k dks fgekpy izns'k dh
rtZ ij rS;kj djus dk fu.kZ; fy;k x;kA dqekÅa eaMy fodkl fuxe
dks ;gka ds lsc ds foi.ku dk nkf;Ro lkSaik x;kA fdUrq fuxe ds jsV
brus U;wure Fks fd endksV esa tek lsc flrEcj vkSj vDVwcj esa [kqys
LFkku ij iM+k jgk vkSj var esa lM+dj u"V gks x;kA lsc mRikndksa dks
u rks viuk lsc [kkus dks feyk vkSj u gh mldh dksbZ dher fey
ldhA lsc dh bl nqxZfr dks ns[krs gq, xzkeh.kksa us Hkh blds mRiknu ls
rkSck dj yhA dqN cps gq, isM+ksa ij chekjh yx pqdh gSA bl rjg
ljdkjh egdeksa dh izo`fÙk ls fo'o esa lcls cM+s vkdkj dk ?kksf"kr lsc
yxHkx foyqIr gks x;kA
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ikap xquh c<+h cklerh dh
tSfod [ksrh
nSfud tkxj.k
flrEcj 8, 2008

fons'kh lsc dh [kq'kcw ls egdk
pkScfV;k
nSfud tkxj.k
flrEcj 8, 2008

tgjhyh ouLifr;ksa ls vkS"k/kh;
ikS/kksa dks [krjk
nSfud tkxj.k
flrEcj 8, 2008

cklerh dh [kq'kcw dks cpkus dh eqfge vc jax ykus yxh gSA oSKkfudksa]
d`f"k foHkkx o fdlkuksa dh f=kLrjh; dksf'k'k ls mÙkjk[k.M esa Qhdh iM+
pqdh cklerh /kku dh jkSud fQj ls lSdM+ksa xkaoksa ds [ksrksa esa ykSV vkbZ
gSA lwcs esa ikap o"kZ esa cklerh /kku dh tSfod [ksrh ikap xquh c<+h gSA
bl eqdke rd igqapus ds fy, pkj ftyksa nsgjknwu] uSuhrky] Å/keflag
uxj o gfj}kj ds 13 fodkl [kaMks esa fdlkuksa ds 600 Lo;a lgk;rk
lewg cuk, x,A lewgksa ds v/;{k o mik/;{k dks nks ckj ,d&,d
lIrkg ds izf'k{k.k iaruxj fLFkr xksfoUn cYyHk iar d`f"k fo'ofo|ky;
esa fn, x,A tgka o"kZ 2003 esa tSfod cklerh dh [ksrh dks izeksV djus
ds fy, jkT; ljdkj dks 40 yk[k :Ik;s [kpZ djus iM+s Fks] ogha vc
ikap lky ckn [kpZ ?kVdj 10 yk[k :Ik;s jg x;k gSA tSfod cklerh
pkoy dh ekax fons'kksa esa vR;f/kd gSA exj fdlkuksa dks okftc dher
ugha feyus ds dkj.k tSfod [ksrh fldqM+rh pyh xbZA lwcs esa o"kZ 2003
esa flQZ 1500 gsDVs;j esa gh cklerh dh tSfod [ksrh gksrh FkhA vkt
;g c<+dj 7500 gsDVs;j gks xbZ gSA jkT; ds 284 xkaoksa ds 16 gtkj
fdlku vkt cklerh dh izekf.kr tSfod [ksrh dj jgs gSaA
pkScfV;k xkMZu bu fnuksa fons'kh lscksa dh [kq'kcw ls egdk gqvk gSA ;g
fons'kh lsc iddj rS;kj gks x;k gSA fons'kh lscksa dks O;kid Lrj ij
mxkus ds fy, foHkkx us dk;Z ;kstuk rS;kj dj yh gSA 2012 rd izns'k
esa 15 gtkj gsDVs;j ij lsc dh [ksrh dh ;kstuk gSA izns'k dks Qyiêh
ds :Ik esa fodflr djus ds mn~ns'; ls m|ku foHkkx lsc dh [ksrh dks
c<+kok nsus ds fy, ;q) Lrj ij dk;Z dj jgk gSA jkT; cuus ds ckn
vc rd foHkkxh; ;kstuk o gkfVZdYpj VsDuksykWth fe'ku }kjk 3212
gsDVs;j {ks=k esa lsc dh [ksrh dh tk jgh gSA 2012 rd lsc dh [ksrh
dk foLrkj 15 gtkj gsDVs;j djus dk gSA pkScfV;k esa ;kstuk ds rgr
vesfjdk] bVyh lfgr dbZ ns'kksa ds lscksa dh fons'kh iztkfr;ka yxkbZ xbZ
gSaA fons'kh lsc mRiknu] xq.koÙkk o cktkj ds :Ik esa loksZÙke gSA
tM+h&cwVh vkSj vkS"k/kh; ikS/kksa ds fy;s mi;qä ekuk tkus okys f'kokfyd
vkSj e/; fgeky; ds oU; {ks=kksa esa tgjhyh ouLifr;ksa dh nLrd ls
vkS"k/kh; ikS/kksa dk vfLrRo [krjs esa iM+ x;k gSA d`f"k Hkwfe dks catj
cukus ds ckn oU; {ks=kksa rd igqaph vk;kfrr ysaVkuk vkSj ikFkZsfu;e
tSlh dbZ tgjhyh ouLifr;ksa ds yxkrkj QSyko ls /kjrh ds catj gksus
dk [krjk Hkh iSnk gks x;k gSA ouLifr 'kkfL=k;ksa ds eqrkfcd bl le;
pkj ls lk<+s pkj gtkj QhV dh Å¡pkbZ rd Qwy okys ikS/kksa dh vkB
gtkj iztkfr;ka] ftEuks LieZ dh 44 iztkfr;ka vkSj 600 iztkfr;ka
VsjhMksQkbV dh ikbZ x;h gSaA ijUrq fiNys ,d n'kd esa vf/kdka'k oU;
{ks=kksa esa tgjhyh ouLifr;ksa ds mxus ls bu iztkfr;ksa dks xaHkhj [krjk
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iSnk gks x;k gSA ;g ouLifr;ka fdruh ?kkrd gSa] bldk vanktk blh
ckr ls yxk;k tk ldrk gS fd ftl LFkku ij budk QSyko gqvk gS
ogka ls gtkjksa o"kZ iqjkus ikS/ks vkSj ?kkl u"V gks x;h gSA ;gka ds isM+
ikS/kksa vkSj vkS"k/kh; xq.kksa okyh iztkfr;ksa dks ladV esa Mkyus okyh
tgjhyh ouLifr;ksa esa ysaVkuk] ikFksZfu;e] dy?kfj;k cs'kje] ikrh vkSj
pyekSM+k izeq[k gaSA bu tgjhyh ouLifr;ksa ds mUewyu ds fy;s vHkh
rd dksbZ iz;kl ugha fd;s tkus ls u dsoy ?kkl fdLe dh ouLifr
cfYd cM+s isM+ ikS/kksa dk vfLrRo Hkh [krjs esa iM+ x;k gSA tgjhyh
vk;kfrr ouLifr;ksa ds dkj.k u dsoy ;gka ds ikS/kksa ij ladV vk x;k
gS cfYd is;ty lzksrksa ds fudV cgqrk;r esa ik;k tkus okyk QuZ Hkh
lekIr gksrk tk jgk gSA
bfrgkl cu tk,axh ntZuksa
ikSjkf.kd >hysa
nSfud tkxj.k
vDVwcj 31, 2008

mÙkjk[kaM esa eD[ku ds isM+
nSfud tkxj.k
uoEcj 9, 2008
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,d le; Fkk tc uSuhrky ns'k esa ysd fMfLVªd ds :Ik esa tkuk tkrk
FkkA rc ftys esa ikap ntZu ls vf/kd NksVh&cM+h >hysa gqvk djrh FkhaA
fdarq vc ftys esa pan >hysa gh 'ks"k jg xbZ gSaA lkrrky dh lkr >hyksa
esa ls vc ek=k pkj >hysa gh ftank gSaA Hkherky o ukSdqfp;k rky fnuksa
fnu iznwf"kr gksrh tk jgh gSaA ysd fMfLVªd esa vc vf/kdka'k >hyksa ds
rks vo'ks"k Hkh feyus eqf'dy gSaA D;ksafd >hyksa ds LFkku ij cM+h vkcknh
cl pqdh gS ;k fQj mu LFkkuksa ij [ksrh&ckM+h dh tkus yxh gSA ftys
dh lcls cM+h >hyksa esa Hkherky fLFkr Hkhe ljksoj dk uEcj lcls
Åij vkrk gSA djhc nks fdyksehVj ifjf/k esa QSyh bl >hy dk mfpr
j[kj[kko ugha gksus ls fnuksa fnu iznwf"kr gksrh tk jgh gSA ;gh gky ;gka
ls ek=k ikap fdyksehVj nwj fLFkr ukS dksuksa okyh izfl) ikSjkf.kd
ukSdqfp;krky >hy dk gSA >hy esa dbZ txgksa ls Hkkjh ek=kk esa eyok o
xanxh lek jgh gSA lkrrky esa Hkjr] 'k=kq?u o guqeku rky esa ikuh
ugha gksus ls muds vo'ks"k ek=k cps gSa tks foyqIr dh gksus dh dxkj ij
gSaA ftys esa >hy laj{k.k dks cuk;k x;k >hy fodkl izkf/kdj.k Hkh
djksM+ksa [kpZ djus ds ckotwn vkt rd dqN [kkl ugha dj ldkA ;fn
le; jgrs 'ks"k cph bu >hyksa dh vksj /;ku ugha fn;k x;k rks cgqr
tYn gh ;g >hysa bfrgkl cu tk,axhA
nsoHkwfe mÙkjk[k.M esa okLro esa ,sls o`{k gSa] ftuds Qy dk xwnk eD[ku
dh rjg McyjksVh esa yxk dj [kk;k tkrk gSA ;g ckr vyx gS fd
vke yksxksa dks bl Qy dh tkudkjh nsus rd esa jkT; ljdkj vc rd
foQy jgh gSA gkaykfd mÙkjk[k.M esa bls eD[ku okyk isM+ gh dgrs gaSA
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;g e/kqesg vkSj CyM izs'kj ds jksfx;ksa ds fy, xq.kdkjh gSA fons'kh
bldk yqRQ mBkrs gSa] exj jkT; esa bldh [kwfc;ksa dh tkudkjh cgqr
de yksxksa dks gSA fcuk [kkl iz;kl fd, m|ku egdek dsoy ;g
mEehn djrk gS fd dHkh VsaªM cnysxk vkSj cVj ÝwV yksdfiz; gksxkA
,oksdSMks cVj ÝwV uked ;s ikS/ks o"kZ 1950 esa eSfDldks ls yk;s x;s FksA
;s ikS/ks lcls igys ckxs'oj vkSj T;ksyhdksV ¼uSuhrky½ esa yxk, x,A
/khjs&/khjs ;g jkT; ds vU; fgLlksa esa igqapkA cVj ÝwV ,oksdSMks esa
Ik;kZIr izksVhu gksrk gS] tcfd dksysLVªky o’ 'kqxj ugha gksrkA ;g rhu
ls Ng gtkj QhV dh Å¡pkbZ ij yxrk gS vkSj blesa Qy ikap&Ng
lky esa vkrs gSaA izns'k esa tgka ;g Qy feyrk gS] ogka vkus okys
fons'kh lSykuh vkSj Hkkjrh; tkudkj bls cM+s pko ls [kkrs gSaA nqHkkZX;
ls de yksx gh blds ckjs esa tkurs gSaA ;gh blds O;kolkf;d Lo:Ik
u ys ikus dk izeq[k dkj.k gSA
fQj ykSV vk,xk fge;qx
nSfud tkxj.k
uoEcj 14, 2008

vkS"k/kh; xq.kksa ls Hkjiwj gS dkdw
nSfud tkxj.k
uoEcj 30, 2008

oSKkfudksa us psrkouh nh gS fd tYn gh ge ugha psrs rks vxys nl
gtkj lkyksa esa i`Foh ij fge;qx dh okilh gks ldrh gSA oSKkfudksa us
NksVs leqnzh thok'eksa vkSj i`Foh dh cnyrh d{kk ds vk/kkj ij ;g
fu"d"kZ fudkyk gSA Xykscy okfeZax dh leL;k ls ikj ikus dh dksf'k'kksa
esa tqVs oSKkfudksa dk dguk gS fd 'khr;qx dk vxyk nkSj T;knk Hkh"k.k
gksxkA fczVsu vkSj dukMk ds 'kks/kdrkZvksa ds eqrkfcd blds ihNs dkj.k
gksaxs okrkoj.k dks tgjhyk cukrh xzhugkml xSlsa vkSj csdkcw Ik;kZoj.k
iznw"k.kA /kjrh ds xeZ gksus dk nkSj yxHkx ikap djksM+ lky igys 'kq:
gqvk FkkA fge;qx vkSj vkt dh xeZ tyok;q ds chp dk le; yxHkx
ukS yk[k lky iqjkuk gSA ysfdu blesa rsth ls cnyko gksrs jgs gSA
tyok;q ekMyksa ls irk pyrk gS fd LFkkf;Ro dk vHkko gesa ,d ubZ]
vf/kd BaMh ysfdu LFkk;h /kjrh ds ckjs esa vkxkg dj jgs gSA vkadyu
ds vuqlkj fge;qx esa mÙkjh xksyk/kZ ls vaVkdZfVdk ¼nf{k.kh /kqzo½ ds pkjksa
rjQ gj dgha cQZ dh pknj QSy tk,xhA blesa :l vkSj vykLdk dks
tksM+us okyk ekxZ Hkh 'kkfey gksxkA leqnz dh lrg yxHkx 300 ehVj
uhps pyh tk,xhA fiNys fge;qx esa leqnz ds ty Lrj esa 130 ehVj
dh deh vkbZ FkhA rc :l dk vf/kdka'k fgLlk cQZ dh ,d cM+h pknj
esa cny x;k FkkA
dkdw esa vkS"k/kh; xq.k ds dkj.k vktdy yksxksa esa ;g dkQh yksdfiz;
gks jgk gSA ;g Qy fofHkUu jksxksa ds bykt esa dke vkrk gSA
Mk;fcVht] CyM Iksz'kj vkfn ds jksxksa esa dkdw dks jkeck.k ekuk tkrk
gSA blds vkS"k/kh; xq.kksa dh otg ls yksx bldh vksj T;knk vkdf"kZr
gksrs gSA dkdw dk ckWaVfudy uke ^ijfleksu* gS vkSj ;g BaMs izns'kksa esa
gh gksrk gSA bldk jax ukjaxh gksrk gSA dkdw dk Qy uoEcj esa yxuk
'kq: gksrk gSA bldks isM+ ls rksM+dj dqN fnuksa rd j[k fn;k tkrk gS
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rkfd ;g id dj rS;kj gks tk,A ;g cM+k Lokfn"V vkSj LokLF;o)Zd
gksrk gSA blds blh xq.k dks ns[kdj bldh ekax yxkrkj c<+ jgh gSA
tkiku o :l ds fons'kh Ik;ZVd bldks cgqr vf/kd ialn djrs gSaA bu
ns'kksa esa Hkh dkdw dk mRiknu O;kid iSekus ij gksrk gSA ljdkj dks bl
vksj igy dj dkdw tSls xq.kdkjh Qy ds mRiknu dks c<+kok nsuk
pkfg,A
,d ckj cqvkbZ djks vkSj
vBkbl ckj dkVks
vej mtkyk
fnlEcj 5, 2008
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cgqmi;ksxh yseu ?kkl us fdlkuksa ds lkeus Hkkjh equkQk nsus okyh [ksrh
ds }kj [kksy fn, gSaA ljdkj yseu ?kkl mRiknu djus okys fdlkuksa
dks vuqnku ns jgh gSA gkaykfd] vke fdlkuksa dks bldh tkudkjh ugha
gSA yseu ?kkl <kbZ gtkj QhV ÅapkbZ rd [kq"d rFkk cnyrs okrkoj.k
esa mxkbZ tk ldrh gSA ;g eSnkuh {ks=k esa ufn;ksa ds fdukjs ikbZ tkus
okyh yach uqdhyh ifÙk;ksa okyh dkal ?kkl tSlh yxHkx vkB nl QhV
Åaph gksrh gSA tqykbZ&vxLr rFkk Qjojh&ekpZ esa bldh ikS/k yxkbZ
tkrh gSA ,d ,dM+ yseu ?kkl mxkus esa yxHkx vkB&nl gtkj :Ik;k
[kpZ vkrk gSA ,d ckj mxkus ij lkr lky rd bldh Qly gksrh gSA
,d lky esa bls pkj ckj dkVk tkrk gSA ,d dVkbZ esa izfr ,dM+ 25
fdyks rsy fudyrk gSA cktkj Hkko izfr fdyks yxHkx 500 :Ik;k gSA
blds rsy dk mi;ksx lqxaf/kr lkcqu] VwFkisLV] pk;] uedhu] b=k]
dksYMfMaªd vkSj VwFkisLV vkfn oLrqvksa esa fd;k tkrk gSA bls rjkbZ]
Hkkcj vkSj e/; fgeky;h {ks=kksa esa leku :Ik ls mxk;k tk ldrk gSA
bldh ulZjh iaruxj] fVgjh vkSj xksis'oj ls izkIr dh tk ldrh gSA
ulZjh ij jkT; ljdkj 50 Qhlnh vuqnku nsrh gSA gkaykfd ;g
vuqnku iathd`r fdlkuksa dks gh nsus dh O;oLFkk gSA mÙkjk[k.M esa ikap
Vu rd yseu xzkl dh [kir gks ldrh gSA tM+h&cwVh 'kks/k ,oa fodkl
laLFkku xksis'oj us lacaf/kr fdlkuksa dh lwph cukbZ gSA blesa uSuhrky
ftys ds lokZf/kd 400 fdlkuksa lesr dqy 2763 fdlku ’ 'kkfey gSaA
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Hkkjr esa LoLFkkus

(In-Situ)

laj{k.k dh fLFkfr

fd'kskj dqekj
xks0c0 iar fgeky; Ik;kZoj.k ,ao fodkl laLFkku]
dkslh&dVkjey] vYeksM+k&263643, mRrjk[k.M

Hkwfedk
Tkc i`Foh ij ekuo mRifRr gqbZ rks mluss i`Foh ds izkd`frd ra=k dks viuh vko';drkvksa ds
vuq:i le;&le; ij ifjofrZr fd;kA yxHkx 10,000 o"kZ iwoZ d`f"k lH;rk ds lkFk gh ekuoh; tula[;k
esa c<+ksRrjh izkjEHk gqbZA oSf'od tula[;k ds Lrj esa 19 oha lnh rd lkekU; c<+ksRrjh gqbZA d`f"k {ks=k]
m|ksx ,oa ekuoh; LokLF; lEcU/kh rduhdksa esa fujUrj fodkl ls tula[;k esa mYys[kuh; o`f) gqbZ tks fd
vHkh Hkh fujUrj c<+rh tk jgh gSA
tula[;k Lrj esa vHkwriwoZ o`f)] ,oa izkd`frd lalk/kuksa ds fujUrj nksgu us ikfjfLFkfrd ra=k ,oa
tSo&e.My dks vR;f/kd izHkkfor fd;k gSA ikfjfLFkfrd ra=k ds Lo:Ik esa ifjorZu dks izHkkoh rjhds ls
fujUrj vxzlj j[kk gSA vkS|kSxhdj.k ,oa d`f"k Hkwfe rFkk ekuoh; vkokl {ks=kksa ds foLrkj ls izkd`frd
vkokl lokZf/kd izHkkfor gq, ftldh dher tSo fofo/krk ds âkl ds :i esa fo'o leqnk; dks vkt rd
pqdkuh iM+ jgh gSA
tSorU=k ds cnyrs ifjn`'; uss tSo&fofo/krk laj{k.k ds izHkkoh mik;ksa dh dk;Zuhfr ds fodkl ds
fy, oSf'od Lrj ij ekuo dk /;ku vkdf"kZr fd;kA lu~ 1872 esa la;qDr jk"Vª lHkk us vesfjdk esa fLFkr
;yksLVksu {ks=k dks fo'o ds igys jk"Vªh; ikdZ ds :i esa LFkkfir fd;kA oU; thoksa dk laj{k.k] lfn;ksa ls
Hkkjrh; laLd`fr dh ,d ijEijk jgh gSA bZlk ls yxHkx 6000 o"kZ iwoZ ls gh ou ,oa oU; lalk/kuksa ds
mi;ksx dh ijEijk vk[ksVd vkSj pkj.k leqnk; dh vko';drk jgh gSA d`f"k Hkwfe ds vkS|ksxhdj.k vkSj
'kgjhdj.k ds fujUrj foLrkj ls izkd`frd {ks=k ,oa bldh tSo fofo/krk ds Lrj esa fujUrj fxjkoV vkus
yxhA ftlds QyLo:Ik izkd`frd {ks=k ,oa mudh tSo fofo/krk ds laj{k.k dh mi;ksfxrk eglwl gksus yxhA
lu~ 1947 esa vktknh ds rqjUr ckn fxj ¼xqtjkr½] nfpxe ¼tEew ,oa d'ehj½] oknhiqj ¼dukZVd½]
bjkohdqye ¼dsjy½] ek/ko ¼e/;izns'k½] fleyhiky ¼mM+hlk½] dsoynso] lfjLdk ,oa j.kFkEHkkSj ¼jktLFkku½ ds
{ks=k jk"Vªh; ikdZ ,oa oU;tho vH;kj.;ksa ds :i esa LFkkfir dj fn;s x;sA
jk"Vªh; oU;tho laj{k.k uhfr 1970 ds fØ;kUo;u ds QyLo:i lu~ 1972 esa Hkkjrh; oU;tho
laj{k.k vf/kfu;e cuk;k x;kA bl vf/kfu;e ds QyLo:i Hkkjrh; laj{k.k {ks=k dh lwph esa vk'kktud
izxfr gqbZ vkSj 1990 rd jk"Vªh; ikdksZa dh la[;k 69 ls cM+dj 410 rd igqWp xbZA jk"Vªh; ck?k ;kstuk
1973 ds fØ;kUo;u ds QyLo:Ik Hkkjrh; laj{k.k {ks=k ,oa mudh tSofofo/krk ds izksRlkgu dks vR;f/kd
cy feykA
LoLFkkus laj{k.k dh vko';drk%
,tsUMk 21 & lajf{kr {ks=kksa dk izcU/ku
czkthy jk"Vªª ds ^fj;ks Mh ftusfj;ks* 'kgj esa 3-14 twu] 1992 esa Lka;qDr jk"Vª Ik;kZoj.k ,oa fodkl
laxks"Bh dk vk;kstu fd;k x;kA bl laxks"Bh esa Hkkjr lesr 178 jk"Vªksa us viuh Hkkxhnkjh lqfuf'pr dhA
bl laxks"Bh ds ,ts.Mk 21 ds vUrxZr tSo fofo/krk laj{k.k esa lq/kkj ,oa lalk/kuksa ds lrr~ mi;ksx
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lEcU/kh igyqvksa ij foLr`r okrkZ ds mijkUr rRlaca/kh dk;Zuhfr fodflr dh xbZ vkSj bl dk;Zuhfr dks
leLr jk"Vªksa esa fØ;kfUor djus ij lgefr cuhA ;g tSo fofo/krk le>kSrs dk ,d iz;kl FkkA la;qDr
jk"Vª Ik;kZoj.k ,oa fodkl laxks"Bh ds tSo fofo/krk le>kSrs ds vuqlkj Hkkjr esa fLFkr lHkh jkT;ksa ,oa
HkkSxksfyd {ks=kksa] gok] tyh; {ks=kksa] blds tUrq ,oa ouLifr iztkfr;ksa] ikfjfLFkfrd ra=kksa] rFkk vkoklksa dks
la;qDr :Ik ls oxhZd`r fd;k x;k rFkk ck;ksft;ksxzkfQd {ks=k fo'ks"k ds vk/kkj budk ukedj.k fd;k x;kA
lEiw.kZ Hkkjro"kZ dks nks fjye esa ckWaVk x;k gSA ftlesa isyhvkdZfVd fjye dk izfrfuf/kRo fgeky;h {ks=k
djrk gSA tcfd 'ks"k Hkkjrh; mi&egk)hi eyk;u fjye ds vUrxZr vkrk gSA
LoLFkkus laj{k.k dks izHkkoh :Ik ls dkjxj cukus gsrq Hkkjr ds HkkSxksfyd {ks=k dks fuEu 10
ck;ksft;ksxzkfQd {ks=kksa ,oa 2-6 izkUrksa esa oxhZd`r fd;k x;k gS tks fd fuEuor~ gS%
ck;ksft;ksxzkfQd fjtu ,oa izksfosUl
1A – Vªkal fgeky; & yn~nk[k dh igkfM+;k¡
1B – Vªkal fgeky; & frCcrh iBkj
2A –fgeky; & mRrj if'pe fgeky;
2B –fgeky; & if'pe fgeky;
2C –fgeky; & e/; fgeky;
2D–fgeky; & iwohZ fgeky;
3A –e:LFky & Fkkj
3B – e:LFky & dPN
4A –lseh ,fjM & iatkc Iysu
4B – lseh ,fjM & xqtjkr jktiwrkuk
5A –osLVuZ ?kkV & ekykckj Iysu
5B – osLVuZ ?kkV & osLVuZ ?kkV ekmUVsu
6A –Mdu isuulqyk & lsUVªy gkbZyS.M
6B –Mdu isuulqyk & NksVk ukxiqj
6C – Mdu isuulqyk & bLVuZ gkbZyS.M
6D – Mdu isuulqyk & lsUVªy IysV~;w
6E – Mdu isuulqyk & Mdu lkmFk
7A – xSUxsfVd Iysu &vij xSUxsfVd Iysu
7C – xSUxsfVd Iysu & yksvj xSUxsfVd Iysu
8A– dksLV~l
& oSLV dksLV~l
8B – dksLV~l
& bLV dksLV~l
8C – dksLV~l
& y{;}hi
9A – ukFkZbZLV
& czgeiq=k oSyh
9B– ukFkZbZLV
& ukFkZbZLV fgYl
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lEcfU/kr jkT;
tEew ,oa d'ehj
fgekapy izns'k
tEew ,oa d’ehj] fgekapy izns'k
fgekapy izns'k] mRrjk[k.M+
flfDde
v:.kkapy izns'k
jktLFkku
xqtjkr
iatkc
xqtjkr] jktLFkku] mRrjizns'k
dukZVd] dsjy
Ekgkjk"Vª] dukZVd] rfeyukMq] dsjy
e/; izns'k
fcgkj
vkU/kz izns'k] mM+hlk] Ekgkjk"Vªª] e/; izns'k
dukZVd] vkU/kz izns'k] Ekgkjk"Vªª
rfeyukMq] dukZVd
fcgkj] if'peh caxky
Ekgkjk"Vªª] dsjy
mM+hlk] rfeyukMq
Ikf'peh caxky
y{;)hi
vklke
vklke] es?kky;] fetksje] f=kiqjk] ukxkyS.M+]
e.khiqj
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10A – vkblyS.M
& ukFkZyS.M
10B– vkblyS.M
& fudksckj
lzksr% Ik;kZoj.k ,oe~ ou ea=kky;] Hkkjr ljdkj] ubZ fnYyh

v.Meku
fudksckj

ck;ksft;ksxzsfQd oxhZdj.k dk eq[; mn~ns'; jk"Vª ds izR;sd {ks=k dks lajf{kr {ks=k ra=k ds vUrxZr
ykuk gSA jk"Vªh; ou uhfr ds vk/kkj ij ns'k dk yxHkx 33 Qhlnh HkwHkkx oU; {ks=k ds vUrxZr vkuk
pkfg,A i;kZoj.k ra=k ds larqyu ds vk/kkj ls 60 Qhlnh oU; {ks=k ioZrh; {ks=kksa rFkk 20 Qhlnh oU; {ks=k
eSnkuh {ks=kksa esa vko';d gSA Hkkjr esa yxHkx 22.3 izfr'kr HkwHkkx oU; {ks=k Fkk] ysfdu orZeku esa mixzg ds
v/;;u ls irk pyk fd ;g fleVdj 10-12 izfr'kr jg x;k gSA oU; {ks=k gh taxyh thoksa ds izkd`frd
vkokl gSa izkd`frd vkoklksa ds vlUrqfyr Lo:i ,oa ekuoh; fØ;kdykiksa ds gLr{ksi ls cgqr ls tUrq ,oa
ouLifr iztkfr;ka xaHkhj :Ik ls izHkkfor gks jgh gSaA
thotUrq laj{k.k ¼lqjf{kr {ks=k½
Hkkjro"kZ esa fLFkr lajf{kr {ks=kksa dh la[;k rFkk muds {ks=kQy dks rkfydk& 1 esa n'kkZ;k x;k gSA
Rkfydk 1% Hkkjr esa fLFkr lajf{kr {ks=kksa dh fLFkfr

Ø0la0
1
2
3
4
5

lajf{kr {ks=k
us'kuy ikdZ
oU;tho vH;kj.;
laj{k.k vkj{k
Lkeqnkf;d vkj{k
lqjf{kr {ks=k

la[;k
97
508
7
2
614

dqy {ks=kQy¼oxZ fd0eh0½
38]199-47
118236-94
95-82
16-26
156548-494

lzksr% MCyw0 vkbZ0vkbZ0 nsgjknwu 2008

us'kuy ikdZ ¼jk"Vªªh; m|ku½%
,sfrgkfld i`"BHkwfe
Hkkjrh; oU; tho la?k ds vuqlkj jk"Vªh; m|ku ds vUrxZr izkd`frd lkSUn;Z ,oa ,sfrgkfld
i`"BHkwfe ds lkFk&lkFk oU;tho l?kurk okys {ks=k vkrs gSa tks fd ekuo ,oa mldh vkus okyh ihf<+;ksa dks
tSo fofo/krk ds Kku ,oa uSlZfxd lkSUn;Zrk dk vkuUn iznku dj ldasA fo'o ds vf/kdka'k jk"Vªksa esa jk"Vªh;
m|ku dh LFkkiuk dk vf/kdkj ml jk"Vª dh la?kh; ljdkj dk gSA ysfdu Hkkjro"kZ esa jkT; ljdkjsa
Hkkjrh; oU;tho la?k }kjk fu/kkZfjr fd;s x;s fn'kk funsZ'kksa ds vk/kkj ij jk"Vªh; m|ku dk p;u dj ldrh
gSaA o"kZ 1936 esa gsyh jk"Vªh; ikdZ dks Hkkjr ds izFke jk"Vªh; ikdZ dk Lo:i izkIr gqvk tks fd orZeku esa
dkcsZV us'kuy ikdZ ds :i esa fo'ofo[;kr gSA
ifjHkk"kk%& jk"Vªh; m|ku dh loZizFke ifjHkk"kk vQzhdh tUrqvksa dh yUnu laxks"Bh 1933 esa fodflr dh
xbZA blds vUrxZr vkus okys {ks=kksa esa ekuoh; gLr{ksi dks izHkkoh :i ls oftZr fd;k x;k gSA jk"Vªh;
m|ku ds vUrxZr dksbZ Hkh euq"; oU;tho ,oa muds izkd`frd vkokl dks fdlh Hkh izdkj ls {kfrxzLr ugha
dj ldrkA oU; tho ,oa lEink dks fdlh Hkh izdkj dh {kfr vFkok gkfu igqWpkus ij Hkkjrh; oU;tho
laj{k.k vf/kfu;e 1972 rFkk 2003 rd la'kksf/kr laLdj.k esa of.kZr I-VI vuqlwfp;ksa ds varxZr dBksj
dkjkokl ,oa tqekZus dk izkfo/kku gSA orZeku esa Hkkjro"kZ esa 97 jk"Vªh; ikdZ 38,199.47 oxZ fdyksehVj {ks=k
esa fLFkr gaS tks fd ns'k ds dqy 1.16 izfr'kr HkkSxksfyd {ks=k dk izfrfuf/kRo djrs gSaA
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oU;tho vH;kj.; ¼okbYM ykbQ lsUpqjh½%& oU; tho&tUrqvksa@ikniksa ,oa mudh fofHkUu iztkfr;ksa dks
muds {ks=kh; izkd`frd vkoklksa esa gh lajf{kr fd;s tkus okys {ks=kksa dks oU;tho vH;kj.; dgk tkrk gSA
Hkkjro"kZ esa lkekU;r% oU;tho vH;kj.; jkT; ljdkjksa ds jkti=kksa ds funsZ'kksa ij LFkkfir fd;s tkrs gSaA bu
{ks=kksa esa dqN fof'k"V izdkj dh xfrfof/k;ka tSls & bZdks i;ZVu] 'kSf{kf.kd euksjatu] 'kks/k ,oa lkeqnkf;d
fodkl vkfn djus gsrq vH;kj.; Hkwfe esa O;fDrxr ekfydkuk vf/kdkj fn;s tk ldrs gSaA jkT; ljdkj ds
ou ea=kh vFkok lEcfU/kr eq[; tho laj{kd ds vkns'k dh laLrqfr ij oU;tho vH;kj.; dks lkekU; ou
{ks=k esa ifjofrZr fd;k tk ldrk gSA Hkkjrh; oU;tho laj{k.k vf/kfu;e 1972 rFkk la'kksf/kr :i 2003 ds
vk/kkj ij oU; izkf.k;ksa dks gkfu igq¡pkuk ,oa mudk vk[ksV djuk dkuwuu vijk/k gSA izkf.k;ksa ds ekjus rFkk
Ø; foØ; lEcU/kh vijk/kksa esa ltk ,oa tqekZus dh O;oLFkk] oU;tho laj{k.k vf/kfu;e dh vuqlwfp;ksa esa
tUrq iztkfr;ksa dh laj{k.k dh fLFkfr ds vk/kkj ij fufnZ"V gSA orZeku ¼2008½ esa Hkkjro"kZ esa 508 tSo
vH;kj.; 118,236.94 oxZ fd0eh0 {ks=k esa fLFkr gSa tks fd ns'k ds dqy HkkSxksfyd {ks=k ds 3.60 izfr'kr
Hkkx dk izfrfuf/kRo djrs gSaA
tSo e.My vkj{k%& i;kZoj.k larqyu] lkekftd fofo/krk] tSo fofo/krk ,oa izkd`frd lalk/kuksa ds ikjLifjd
lkeUtL; o laj{k.k dh mi;ksfxrk dks /;ku esa j[krs gq,s oSf'od Lrj ij ,sls {ks=kksa dk p;u fd;k x;k
tgkW¡ ij fofHkUu izdkj ds ikfjfLFkfrd ra=k] tSo fofo/krk ,oa ekuoh; lH;rk ds ikjEifjd Kku dk
lkekftd fodkl esa lrr dY;k.k gsrq laj{k.k o lao/kZu fd;k tk ldsA
rkfydk 2% Hkkjrh; lajf{kr {ks=kksa dk fooj.k ¼2008½
Ø0la0 jkT; dk uke
jk"Vªh; m|kuksa
dh la[;k
vaMeku fudksckj }hi 9
1
lewg
vkU/kzizns'k
2
4
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1
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25

1
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2
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3
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7
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1
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3
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64796
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2
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4
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8
26
5
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60364
571247

77

32

mRrjk[k.M

6

4731

6
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Ikf'pe caxky

5

169325

15

241865
120328

14
20

719193
289653

lzksr% MCyw0vkbZ0vkbZ0] nsgjknwu (2008)

ck;ksLQs;j fjtZo lajf{kr {ks=kksa dh ifjdYiuk dh mRifRr la;qDr jk"Vª ds oSKkfud ,oa lkaLd`frd
laxBu ds ekuo ,oa tSo e.My dk;ZØe ds varxZr lu~ 1973 esa gqbZ FkhA tSo e.My ,sls lajf{kr {ks=k gSa
tks LFkyh;] ioZrh; ,oa rVh; fo'ks"kr;k leqnz rVh; ikfjra=kksa ds tSfod rFkk vtSfod dkjdksa ds v/;;u
esa vkus okyh leL;kvksa ds funku ,oa lkekftd fodkl dks c<+kok nsrs gSaA lkFk gh ogk¡ fo|eku tSo
fofo/krk ds laj{k.k ,oa izcU/ku ds u, vk;keksa ds volj iznku djrs gSaA ;s {ks=k jk"Vªh; ljdkjksa }kjk
ukfer fd, tkrs gSaA bu {ks=kksa dk izcU/ku mu jkT;ksa ds v/khu gksrk gS tgkW¡ ;s {ks=k fLFkr gksrs gSaA
vf/kdka'kr% bu {ks=kksa dk mi;ksx tUrq ,oa ikniksa dh iztkfr;ksa ds laj{k.k gsrq thfor iz;ksx'kkykvksa dh Hkkafr
fd;k tkrk gSA ;gkW¡ ij ;g tkuus dk iz;kl o izn'kZu fd;k tkrk gS fd ty] taxy] tehu ds lkFk lkFk
izkd`frd lalk/kuksa ds lrr~ mi;ksx vkSj mudk lefUor laj{k.k o izcU/ku dSls fd;k tk;A fdlh Hkh {ks=k
fo'ks"k dks ck;ksLQs;j fjtoZ ?kksf"kr fd;s tkus ij ogka ij fuEukafdr :i esa laj{k.k ,oa fodkl dh vis{kk
gksrh gS&
• Hkw&vkd`fr;ksa ¼ouHkwfe] d`f"k Hkwfe] ?kkVh] ioZr] pkjkxkg vkfn½ rFkk fofHkUu izdkj ds tho/kkfj;ksa rFkk
ouLifr;ksa dh iztkfr;ksa dk laj{k.k lqfuf'pr djukA
• lkeqnkf;d vkfFkZd fodkl dh ifjdYiuk dks i;kZoj.kh; ifjf/k;ksa ds vk/kkj ij lqlaxfBr ,oa
fodflr djukA
• 'kks/k ,oa fodkl dh ifj;kstukvksa esa lg;ksx rFkk laj{k.k ,oa fodkl ds fo'oLrjh; eqn~nksa dh iwfrZ
gsrq lwpukvksa dk vknku iznku djukA
Hkkjro"kZ esa ck;ksLQs;j fjtZo dh fLFkfr%& lu~ 1972 esa Hkkjro"kZ esa us'kuy eSu ,.M ck;ksLQs;j fjtZo]
vk;ksx dh LFkkiuk gqbZA ns'k esa bl dk;ZØe dk lapkyu ,oa foRrh; O;oLFkk] ou ,oa i;kZoj.k ea=kky;]
Hkkjr ljdkj] ubZ fnYyh }kjk fd;k tkrk gSA orZeku esa Hkkjro"kZ esa 15 ck;ksLQs;j fjtoksZa dh LFkkiuk dh
tk pqdh gS ¼rkfydk 3½ rFkk 15 vU; {ks=k ck;ksLQs;j fjtoZ LFkkiuk ds fy, fpfUgr fd, tk pqds gSa
¼rkfydk 4½A
rkfydk 3% Hkkjro"kZ esa ck;ksLQs;j fjtZo dh fLFkfr
ck;ksLQs;j fjtZo dk
dqy Hkw {ks=kQy
lEcfU/kr jkT;
ck;ksft;ksxzkWfQd {ks=k
izkUr
uke
¼oxZ fd0eh0½
uhyfxjh
rfeyukMw]
dsjy] 5 osLVuZ ?kkV
osLVuZ ?kkV ekmUVsu
5520
dukZVd
uUnknsoh
mRrjk[k.M
Ikf'peh fgeky;
6407-03
2ch & fgeky;
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uksdjsd
eukl
lqUnjou
xYQ eUukj
xzsV fudksckj
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2837
9630
10500
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fleyhiky
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fMczw&ls[kksok
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4926-28
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3500-36
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9ch&ukFkZbZLV
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8ch&dksLV
8ch&dksLV
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6lh&
Md~du
isuulqyk
vklke
9,&ukFkZbZLV
v:.kkpy izns'k
2Mh& fgeky;
flfDde
2lh& fgeky;
e/;izns'k
6,&
MDdu
isuulqyk
rfeyukMw ,oa dsjy 5,&osLVuZ ?kkV
e/;izns'k
,oa 6,&Mdu isuulqyk
NRrhlx<+
xqtjkr
3ch&MstVZ

ukFkZ bZLV fgYl
Ckzg~eiq=k ?kkVh
bZLV dksLV
bZLV dksLV
fudksckj
bZLVuZ gkbZyS.M
czºeiq=k ?kkVh
iwohZ fgeky;
e/; fgeky;
lsUVªy gkbZyS.M
ekykckj Iysu
lSUVªy gkbZyS.M
dPN

lzksr% ou ,oa Ik;kZoj.k ea=kky;] Hkkjr ljdkj] ubZ fnYyh

Rkfydk 4% izLrkfor ck;ksLQs;j fjtZo LFkkiuk gsrq lEHkkfor fpfUgr {ks=k
Ø0la0 ck;ksLQs;j fjtZo LFkkiuk gsrq izfrfuf/k jkT;
fpfUgr {ks- dk uke
uke/kkik
v:.kkpy izns'k
1
Fkkj jsfxLrku
jktLFkku
2
dkthjaxk
vklke
3
dkUgk
e/;izns'k
4
ukFkZ
v.Meku
vkblyS
.
M
v.Meku
,oa fudksckj
5
}hi
vcqtejg
e/;izns'k
&
6
dks
Y
M
Ms
t
Z
V
tEew
d'ehj
,oa
fgekpy
7
izns'k
lsa'kkpye
vkU/kzizns'k
8
fpa
r
kiYyh
vkU/kz
izns'k
9
Yk{;}hi vkblyS.M
y{;}hi
10
flagHkwfe
>kj[k.M
11
lzksr% Ik;kZoj.k ,oa ou ea=kky;] Hkkjr ljdkj] ubZ fnYyh

ck;ksft;ksxzkfQd tksu
2Mh&fgeky;k&bZLV fgeky;k
3,&MstZV Fkkj
2Mh&fgeky;k &bZLV fgeky;k
6,&MDdu isuulqyk&lsUVªy gkbZyS.M
10,&10ch& v.Meku fudksckj

MDdu isuulqyk&lsUVªy IysV~;w
1ch&bLV fgeky;k&frCcr IysV~;w
6Mh&isuulqyk&lsUVªy IySV~;w
6lh&MsDdu isuulqyk& bZLVuZ gkbZyS.M
8lh&dksLV&y{;}hi
6ch&MsDdu isuulqyk&NksVk ukxiqj

ck;ksLQs;j fjtoZ dk Lo:i%& ck;ksLQs;j fjtoZ ds lEiw.kZ {ks=k dks tSo laj{k.k ,oa lkekftd mi;ksfxrk dh
izkFkfedrk ds vk/kkj ij 3 mi{ks=kksa esa foHkkftr fd;k x;k gS&
¼v½ dksj tksu ¼xHkZ {ks=k½%& ;g {ks=k laosnu'khy Hkw&Hkkx gS ftls fof/k }kjk LFkkfir izkfo/kkuksa ds varxZr
bl mn~ns'; ls LFkkfir fd;k tkrk gS fd blds vUrxZr vkus okys tUrq ,oa ouLifr iztkfr;ksa dks laj{k.k
iznku fd;k tk ldsA lkekU;r% dksj {ks=k lHkh izdkj dh ekuoh; xfrfof/k;ksa ds fy, izfrcaf/kr dj fn;k
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tkrk gSA ysfdu LFkkuh; leqnk;ksa ds bdks i;ZVu] lkaLd`frd rFkk ikjEifjd mn~ns';ksa ,oa oSKkfud v/;;u
,oa 'kks/k dk;ksZa gsrq fo'ks"k ifjfLFkfr;ksa esa ljdkj }kjk fu/kkZfjr le;kof/k ds fy, {ks=k esa izos'k dh vuqefr
iznku dh tkrh gSA
¼c½ cQj tksu ¼izfrjks/kd {ks=k½%& dksj {ks=k dh ifjf/k ls ckgj foLr`r HkwHkkx dks cQj tksu dgrs gSaA ;g
{ks=k dksj {ks=k dh tSfod fofo/krk dks laj{k.k iznku djus esa izfrjks/kd dop dh Hkkafr dk;Z djrk gSA ;gk¡
ij LFkkuh; ekuo leqnk; ds fuokl ds lkFk lkFk bdks i;ZVu] 'kks/k ,oa 'kSf{kd] d`f"k rFkk euksjatu vkfn
fØ;k dyki dh vuqefr dk izkfo/kku jgrk gSA
¼l½ Vªkaft'ku tksu ¼laØe.k {ks=k½%& ;g ,d ,slk ckgjh {ks=k gS ftldh lhekvksa dk Li"V lhekadu ugha
gksrk gSA bl {ks=k esa ekuo vkcknh fuokl djrh gS tks fofHkUu ikjEifjd ,oa O;olkf;d xfrfof/k;ksa tSls
d`f"k] i'kqikyu] ckxokuh] eNyh ,oa e/kqeD[kh ikyu gsrq {ks=k ds izkd`frd lalk/kuksa dk mi;ksx djrh gSA
laØe.k {ks=k dk eq[; mn~ns'; cQj {ks=k esa ekuoh; ncko dks ¼izkd`frd lalk/kuksa ds mi;ksx½ de djuk
gSA
LoLFkkfud laj{k.k gsrq jk"Vªh; ,oa vUrjkZ"Vªh; igy%& jk"Vªh; ,oa ofS'od Lrj ij tUrq ,oa ikni
iztkfr;ksa ds laj{k.k dks lqn`<+ ,oa laxfBr cukus ds fy, fofHkUu laLFkkvksa }kjk le; le; ij egRoiw.kZ
;ksxnku fn;k x;kA ftuesa ls fo'o ,oa Hkkjr dh izeq[k laLFkkvksa ,oa muds }kjk pykbZ xbZ ifj;kstukvksa
dk fooj.k fuEukafdr gS&
¼1½ fo'o /kjksgj LFky vo/kkj.kk%& la;qDr jk"Vª la?k dk oSKkfud ,oa lkaLd`frd laxBu ¼;wusLdks½ fo'o
/kjksgj LFkyksa dk ntkZ ,sls {ks=kksa dks nsrk gS tks fo'o ifjn`'; esa viuh fof'k"V igpku j[krs gSa rFkk ogk¡
dh tSOk fofo/krk] lkekftd rFkk lakLd`frd fojklr dks latks;s j[krs gSaA ,sls LFkyksa esa ekuoh; xfrfof/k;ksa
dk gLr{ksi U;wure jgrk gS QyLo:Ik ;g vo/kkj.kk egRoiw.kZ tSo iztkfr;ksa dks izkd`frd vkokl esa
lajf{kr djus esa ehy dk iRFkj lkfcr gqbZ gSA ;wusLdks dh oYMZ gsfjVst laLFkk }kjk Hkkjr ds 22 lkaLd`frd
,oa izkd`frd {ks=kksa dks bl J`a[kyk esa lwphc) fd;k x;k gSA
¼2½ bUVjus'kuy ;wfu;u QkWj uspj ,.M uspqjy fjlksZlst ¼oYMZ dUtjos'ku ;wfu;u½%& vUrjkZ"Vªh; Lrj
ij ouLifr ,oa tUrqvksa ds laj{k.k dh fLFkfr dk vkadyu vkbZ0;w0lh0,u0 jsM fyLV ;k jsM MkVk fyLV
esa of.kZr Jsf.k;ksa ds vk/kkj ij fd;k tkrk gSA blesa p;fur tUrq ,oa ikni iztkfr;ksa dks laj{k.k dh
izkFkfedrk ,oa muds izkd`frd vkokl dh fLFkr ,oa ladVxzLr dkj.kksa ls cpkus ds fy, ifj;kstuk
fu/kkZjdksa dks egRoiw.kZ lqfo/kk feyrh gSA
¼3½ dUtosZ'ku vku b.Vjus'kuy VªsM bu bUMsUtMZ Lih'kht%& ladVxzLr ikni ,oa tUrq iztkfr;ksa ds
O;kikj dks jksdus ds fy, lu~ 1973 esa vkbZ0;w0lh0,u0 lnL; jk"Vªksa ds chp esa vUrjkZ"Vªh; Lrj ij tks
le>kSrk gqvk mls bl uke ls tkuk tkrk gSA ;g Hkh vUrjkZ"Vªh; Lrj LoLFkkuh tURqk ,oa ikniksa ds laj{k.k
dks izksRlkgu iznku djus esa egRoiw.kZ dne gSA tUrqvksa ds vkbZ0;w0lh0,u0 dh ladVxzLr fLFkfr ds vk/kkj
ij muds laj{k.k dks blesa of.kZr ,sisafMDl 1,2 rFkk 3 esa LFkku fn;k x;k gSA orZeku esa bl laLFkk esa 173
lnL; jk"Vªksa dh Hkkxhnkjh lqfuf'pr gSA
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¼4½ jkelkj duosa'ku%& bldh LFkkiuk lu~ 1971 esa gqbZ rFkk ;g iz;kl vUrjkZ"Vªh; Lrj ij tyh; {ks=kksa ds
tSofofo/krk laj{k.k gsrq ,d izHkkoh igy gSA blds fØ;kUo;u ds QyLo:Ik ty{ks=kksa ¼rkykc] >hy] nyny
unh] leqnz rV½ ds tho ¼i{kh] eNyh] ikniksa½ ds izkd`frd vkokl ds laj{k.k esa egRoiw.kZ ;ksxnku feyk gSA
Hkkjr esa vc rd 27 tyh; {ks=kksa dks mudh cgqvk;keh mi;ksfxrk ds vk/kkj ij jkelkj {ks=kksa dk ntkZ izkIr
gqvk gSA 1- fpYdk {ks=k] mM+hlk] 2- yksdVsd ysd] euhiqj] 3- oqyj ysd] tEew ,oa d'ehj] 4- dsoynso
jk"Vªh; m|ku & jktLFkku buesa izeq[k gSaA
¼5½ dUos'ku vku ck;ksykWftdy Mk;oflZVh%& fj;ks fM tusfj;ks] czkthy esa vk;ksftr la;qDr jk"Vª i;kZoj.k
,oa fodkl laxks"Bh 1992 esa 187 lnL; jk"Vªksa dks ,stsaMk 21 ds vUrxZr vkfVZdy esa of.kZr lqjf{kr {ks=kksa
dh LFkkiuk foLrkj dk;ZØe dks izHkkoh :i ls fØ;kfUor djus ij cy fn;k x;k gSA jk"Vªh; Lrj ij
izHkkoh] tSo fofo/krk laj{k.k lEcU/kh fuEukafdr dkuwuksa] fu;eksa] ifj;kstukvksa] laxksf"B;ksa ,oa v/;kns'kksa rFkk
vf/kfu;eksa us Hkh lajf{kr {ks=kksa ,oa LoLFkkus tSo fofo/krk laj{k.k dks vf/kd l'kDr cuk;k&
1- us'kyu ck;ksMkbZoflZVh LVªsVth ,.M ,D'ku Iyku] 2- us'kuy ,uokbjuesaVy ikWfylh] 3- ck;ksykWftdy
Mk;oflZVh ,DV 2004] 4- us'kuy dUtosZ'ku LVªsVth ,.M ikWfylh LVsVesUV vku ,Uok;juesaV ,aM
MsoyiesaV &1992] 5- ,sUokbjuesaV izksVsD'ku ,DV&1986] 6- bf.M;u QkWjsLV ,DV& 1927] 7- okbYM ykbQ
izksVsD'ku ,DV&1972] 8- QkjsLV dUtosZ'ku ,DV& 1920] 9- /kkfeZd ou miou {ks=k ifjdYiuk] 10- fpidks

vkUnksyuA

lUnHkZ%
MCyw0 vkbZ0 vkbZ0 2008- us'kuy okbYM ykbQ MkVklsy] fyLV vkWQ izksVsDVsM ,fj;kt
¼ou ,oa i;kZoj.k ea=kky;] Hkkjr ljdkj] ubZ fnYyh 2004. www.envfor.nic.in
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help research and development in areas related to Himalayan Ecology.
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