ISSN : 0971-7447

ENVIS BULLETIN
________________________________________________________________________

HIMALAYAN ECOLOGY
Volume 16, No. 1, 2008

G.B. Pant Institute of Himalayan Environment and Development
(An autonomous Institute of Ministry of Environment and Forests, Government of India)

Kosi-Katarmal, Almora - 263 643, Uttarakhand, India
ENVIS Bulletin : Himalayan Ecology 16(1), 2008

1

ENVIS BULLETIN
Himalayan Ecology
G.B. Pant Institute of Himalayan Environment and Development
Kosi-Katarmal, Almora - 263 643, Uttarakhand, India

Editorial Board
P.P. Dhyani
G.C.S. Negi
B.P. Kothyari
P.K. Samal
R.G. Singh
S.N. Nandy

____________________________________________________________________
ENVIS Bulletin : Himalayan Ecology 16(1), 2008 is currently available at
http://gbpihed.gov.in/envis/HTML/vol16_1/vol16_1.htm

Cover Photo : Cultivation in Someshwar valley, Kumaun Himalaya (Photo: R.G. Singh)

2

ENVIS Centre, GBPIHED

ISSN : 0971-7447

ENVIS BULLETIN
________________________________________________________________________

HIMALAYAN ECOLOGY
Volume 16, No. 1, 2008

G.B. Pant Institute of Himalayan Environment and Development
(An autonomous Institute of Ministry of Environment and Forests, Government of India)

Kosi-Katarmal, Almora - 263 643, Uttarakhand, India

ENVIS Bulletin : Himalayan Ecology 16(1), 2008

3

About the Bulletin
ENVIS Bulletin on Himalayan Ecology is a biannual non-priced publication of the ENVIS
Centre that was established at the headquarters of the G.B. Pant Institute of Himalayan
Environment and Development (GBPIHED) in the financial year 1992-93 with the financial
support from the Ministry of Environment and Forests (MoEF), Government of India, New
Delhi. The present volume of the ENVIS Bulletin is sixteenth in a series of its biannual
publication and contains papers on kiwifruit cultivation, drinking water quality and
nutritional status of women in Himalayan region, etc. The news and views offered in the
papers in this publication are the views of the concerned authors. Therefore, they do not
necessarily reflect the views of the editors, ENVIS Centre and Institute. The content of the
Bulletin may be quoted or reproduced for non-commercial use provided the source is duly
acknowledged.
The contributions to the next issue of the Bulletin in the form of a research paper,
popular article, news item and technical report, etc., related to Himalayan Ecology, are
always welcome. However, the matter supplied by the individual/organization may be edited
for length and clarity. Request for institutional subscription of the Bulletin may be sent to the
Scientist-in-Charge of the ENVIS Centre. The comments/suggestions for further
improvement of the Bulletin are welcome.

Dr. P.P. Dhyani
Executive Editor - ENVIS Bulletin,
G.B. Pant Institute of Himalayan Environment and Development,
Kosi-Katarmal, Almora – 263 643, Uttarakhand, India
Tel : 05962-241153(O)/241156(R)/9412092189(M)
Fax : 05962-241153/241150
E-mail : ppdhyani@gbpihed.nic.in/ppdhyani@hotmail.com

4

ENVIS Centre, GBPIHED

Contents
Research Papers
ASSESSMENT OF ARSENIC, FLUORIDE, IRON, NITRATE AND HEAVY
METALS IN DRINKING WATER OF NORTHEASTERN INDIA
A.K. Singh, S. Bhagowati, T.K. Das, D. Yubbe, B. Rahman, M. Nath, P.
Obing, W.S.K. Singh, C.Z. Renthlei, L. Pachuau and R. Thakur

1

CONSUMERISM IN TRIBAL INDIA : A CASE STUDY FROM ARUNACHAL
PRADESH
S. (Roy) Mukherjee, N. Ali and B. Ghosh

8

POPULARISING KIWIFRUIT CULTIVATION IN NORTH EAST
A. Singh, R.K. Patel and M.R. Verma

13

WOMEN AND NUTRITION IN HIMALAYAN REGION : A CASE STUDY
B.R. Pant

18

STUDIES ON FLOWERING, POLLINATION AND FRUIT SET IN SOME
APPLE CULTIVARS
A. Chauhan, G. Sharma and K.K. Jindal

28

STUDY OF RESEARCH TRENDS IN LAND AND WATER RESOURCE
MANAGEMENT IN G.B. PANT INSTTITUTE OF HIMALAYAN
ENVIRONMENT AND DEVELOPMENT
M. Anand and K. Kumar

32

Selected Abstracts

35

News & Views

56

lekpkj voyksdu

59

e/; fgeky; ds fofHkUu ou rU=kksa ds laj{k.k] lao/kZu ,oa izHkko dh ,d oSKkfud foospuk
lquhy ukSfV;ky] vkj0ds0 eS[kqjh ,oa ds0,l0 jko

69

ENVIS Bulletin : Himalayan Ecology 16(1), 2008

5

ASSESSMENT OF ARSENIC, FLUORIDE, IRON, NITRATE AND
HEAVY METALS IN DRINKING WATER OF NORTHEASTERN
INDIA
A.K. Singh#, S. Bhagowati, T.K. Das, D. Yubbe, B. Rahman, M. Nath, P. Obing, W. S. K. Singh, C.
Z. Renthlei, L. Pachuau and R. Thakur
North Eastern Regional Institute of Water and Land Management,Tezpur-784027, Assam, India
INTRODUCTION
Adequate water resources for future generations is not only a regional issue but also a global
concern. Our country’s fresh water wealth is under threat due to variety of natural and human
influences. Arsenic, fluoride and heavy metals occur as minor constituents of ground water in all
categories of hydro-geological settings in India. The high concentration of these minor constituents
including iron and nitrate is of concern as large amount of ground water is abstracted by drilling
water-wells both in rural and urban areas for drinking and irrigation purposes. Sixteen states in IndiaAndhra Pradesh, Bihar, Delhi, Gujarat, Haryana, Jammu & Kashmir, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Manipur, Orissa, Punjab, Rajasthan, Tamil Nadu and Uttar Pradesh have
already been identified endemic to fluorosis (Mariappan et al., 2000). Arsenic contamination of
ground water in eight districts of West Bengal is well documented and more cases are also reported
from eastern part of Bihar, Gorakhpur, Balia, Western part of Uttar Pradesh and Chattishgarh (Singh,
2006). The intensive farming belt of Western U.P., Haryana, Punjab, and parts of Rajasthan, Delhi
and West Bengal have been reported to contain high NO3 in groundwater (Malve and Dhage, 1996).
The main health risks due to arsenic are considered to be severe poisoning, and carcinogenic,
specially, cancer of respiratory system and gastrointestinal tract whereas from fluoride it is fluorosis
or bone disease. Similarly, the health effects due to high nitrates and heavy metals in water as well as
food uptake of animals and humans are equally significant.
Information on water quality of North Eastern India is scanty. Available literature shows that
groundwater of Assam valleys is highly ferruginous (Aowal, 1981; Singh, 2004). The presence of
excess fluoride and endemic of Fluorosis was reported in the year 1999 in Karbi Anglong district of
Assam, though the disease was prevalent for last twenty years. Subsequently, because of intensified
water quality testing and health survey conducted, excess iron and fluoride is getting detected in more
and more areas of the region (Akoijam, 1981; Sushella, 2001). Problem of arsenic has been detected
in North Eastern India recently (Singh, 2004; Mukherjee et al., 2006; Singh, 2006). This paper
illustrates the distribution and contamination of Arsenic, fluoride, nitrate and heavy metals in drinking
water of North Eastern India.
1. MATERIALS AND METHODS
1.1 Location and climate
North Eastern region comprising of eight states viz. Arunachal Pradesh, Assam, Manipur,
Meghalaya, Mizoram, Nagaland, Sikkim and Tripura, lies between 22o and 29o 30’ north of equator
and between the longitudinal lines of 88o and 97o30’E. This region is bounded on its sides by
international borders with China, Myanmar, Bangladesh, Nepal and Bhutan. The land surface is
generally mountainous, uneven and the whole terrain abounds in rivulets, rivers, hills, valleys, plains
#
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and lakes. This region covers an area of 2,62,179 km2 which includes Brahmaputra valley, the most
populous part and constitutes about 22% of the region. The region is situated in the Eastern
Himalayas and is considered the richest bio-geographical province of the Himalayan zone. The
altitude of this region extends up to 7000 meters above sea level (in Arunachal Pradesh). The hills are
generally dissected by a number of seasonal and perennial streams with valleys in between. The
Brahmaputra, the Barak and the Tista (in Sikkim) are the three major rivers of this region with broad
valleys.
The climate of this region is influenced and characterized by its hilly terrain and varies from
hot humid to temperate. This region receives high precipitation during monsoon period even up to 400
cm. Due to heavy rainfall, ground water reserves are generally adequate in some of the areas, while
acute scarcity of water is observed in most of the hilly areas. Elevations of 7000 meters and above
remain snowbound throughout the year whereas places as low as 3000 meters come within the
snowline during the winter. The temperature varies between 4o to 35oC.
1.2 Water sample collection
The water samples were drawn during monsoon (July-Sept) and non-monsoon (Nov-Jan) in
the year 2003 and 2004 from 1520 locations of Assam, 177 in Tripura, 181 of Meghalaya, 133 of
Mizoram, 132 of Nagaland, 128 of Sikkim and 100 of Manipur covering entire NE States. The
sampling points were confined to springs, streams, rivers, bore wells, PHE (Public Health
Engineering) supply and dug wells (groundwater and surface water resources) used for drinking
purposes.
While sampling for groundwater, samples were collected in plastic containers (PVC 250 ml)
after flushing out the tube wells (minimum 10 minutes) to get the fresh groundwater. Preservative (1:1
HNO3 solution to pH <2, about 3ml L-1 sample) were added to each water samples at the time of
sampling and the containers were sealed. These samples were tested for 18 physico-chemical
parameters like pH, dissolved oxygen (DO), total dissolved solids (TDS), turbidity, fluoride, sulphate,
calcium, magnesium, nitrate, bicarbonate and heavy metals like iron, copper, zinc, manganese,
cadmium, lead, nickel and arsenic. The samples without preservatives were also collected for analysis
of fluoride, nitrate and sulphate.
1.3 Methods of analysis
The physical parameters like pH, DO, TDS, and turbidity were tested in the field at the time
of sample collection using portable pH meter (Eutech Instrument) and water testing kit (MS
Electronics, India). Analysis of cadmium, copper, iron, lead, nickel, zinc, calcium and magnesium
was done using Atomic Absorption Spectrophotometer (Perkin Elmer AA200) whereas fluoride and
nitrate content in water samples were determined using Ion Selective Electrode (Cyberscan Ion
meter). Sulphate content was determined by the extent of turbidity created by precipitated colloidal
barium sulphate suspension.
Arsenic was analysed using Atomic Absorption Spectrophotometer with MHS-15 (Mercury
Hydride Generation System) at 193.7 analytical wavelengths and 0.7 nm slit width. Pre-reduction was
performed with KI solution (KI + Ascorbic acid) in semi-concentrated (5 mol L-1) HCl solution.
Radiation source was electrodeless discharge lamp (EDL) and argon gas and sodium tetraborohydrate
were used for hydride generation.
2. RESULTS AND DISCUSSION
The physico-chemical characteristics of drinking water of the study area are presented in
Table 1. The results show that water quality of Assam, Meghalaya, Mizoram, Sikkim and Tripura is
having remarkable variation from the BIS (Bureau of Indian Standard) recommended value of pH
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(6.5-8.5) and skewed towards the acidic nature. But the water quality of Arunachal Pradesh, Manipur
and Nagaland are closer to the recommended value. However, the seasonal variation in pH were
small.
Table 1: Physico-chemical characteristics of water samples in north-eastern states of India
NE State
Assam*
Non-monsoon
Arunachal
Pradesh
Non-monsoon
Monsoon
Manipur
Non-monsoon
Monsoon
Meghalaya
Non-monsoon
Monsoon
Mizoram
Non-monsoon
Monsoon
Nagaland
Non-monsoon
Monsoon
Sikkim
Non-monsoon
Monsoon
Tripura
Non-monsoon
Monsoon

pH

DO
(mg/l)

TDS Turbidity Calcium Magnesium Bicarbonate
(mg/l) (NTU)
(mg/l)
(mg/l)
(me/l)

5.5 - 7.9

0.01 - 16

10 - 249

4 - 47

0.17-75.08 0.35-30.63 2.40-24.80

6.0 - 8.3
6.1 - 8.2

4.9 - 8.6
3.5 - 16.1

1 - 40
1 - 102

1 - 12
1 - 66

0.81-47.30 1.01-8.23 0.80-10.00
0.10-39.96 0.24-10.44 0.20-12.80

6.1 – 8.8 2.0 - 9.0
5.6 – 8.4 1.0 - 4.94

1 - 121
1 - 151

1 – 20
1 - 69

0.22-20.72 0.14-24.23 0.40-3.20
0.10-63.29 0.21-30.12 0.80-28.40

4.0 – 8.0 3.80 – 10.6
3.9 – 8.7 3.90 – 12.6

0 – 31
0 - 43

1 - 27
1 - 22

0.12-17.01 0.34-22.2
0.03-75.41 0.04-8.47

4.7 – 7.4 4.0 – 10.40
4.5 – 7.5 4.0 – 9.70

0 - 200
2 - 42

0 - 25
0-3

0.01-20.01 0.82-40.32 0.00-12.0
0.03-38.71 0.11-19.97 0.00-44.0

5.8 – 8.0 0.30 – 3.40
6.7 – 7.5 0.02 – 4.70

1 – 150
1 – 69

1 – 28
2 – 54

0.28-45.66 0.03-24.20 0.40-10.0
0.50-23.11 0.08-22.30 0.00-49.20

5.1 – 7.7 0.70 – 13.0
6.1 – 7.3 0.01 – 0.80

10 – 75
10 - 80

1–9
0-5

0.03-46.48 0.55-6.91 0.80-30.0
0.03-27.14 0.006-1.96 1.20-8.40

4.3 – 8.3 0.10 – 8.80 10 – 205
5.6 – 7.6 0.05 – 8.50 5 - 52

0 – 62
0 – 68

1.01-41.81 0.81-22.35 0.00-8.80
0.58-63.0 0.33-17.66 0.00-13.60

0.00-8.00
0.00-9.60

* During monsoon season water sampling in Assam could not be done due to flood problem

Dissolved oxygen: Value of dissolved oxygen in the water indicates the low residual of biological
available organic materials. During non-monsoon season, the DO was found above BIS limit of 6.0
mg/l in Assam (0.01-16.0), Arunachal Pradesh (4.9-8.6), Manipur (2.0-9.0), Meghalaya (3.80 -10.6),
Mizoram (4.0-10.4), Sikkim (0.70-13.0) and Tripura (0.10-8.80). In monsoon season, the DO value
had gone down in Manipur (1.0-4.94) and Tripura (0.01-0.80). In Nagaland, the DO value was found
below 6.0 mg/l during monsoon (0.02-4.70) and non-monsoon (0.30-3.40) season.
Turbidity and colour: Drinking water of all the northeast states contains fewer amounts of TDS. The
maximum TDS was detected in Tripura (205 mg L-1) and Mizoram (200 mg L-1) state during nonmonsoon season. The turbidity was found to be a major problem in all the states. The turbidity value
was found higher during monsoon season in Arunachal Pradesh (1-66 NTU), Manipur (1-69 NTU),
Mizoram (0-3 NTU), Nagaland (2-54 NTU) and Tripura (0-68 NTU). In Meghalaya and Sikkim, the
turbidity was comparatively low as compared to non-monsoon season. Almost all the samples of
drinking water collected from different locations of northeast states showed clear colour during nonmonsoon season. However, during monsoon season, the colour of water degraded that was reflected in
the high value of turbidity.
Calcium and Magnesium: Calcium and magnesium content in drinking water was found below the
permissible limit in almost all the states of NE Region. The concentration of calcium in Meghalaya
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(75.42 mg L-1) and Arunachal Pradesh (75.08 mg L-1) was detected just above the drinking water
permissible level of 75 mg L-1. The magnesium content was found above the drinking water
permissible limit of 30 mg L-1 in Mizoram during non-monsoon season.
Bicarbonate: In Meghalaya, Nagaland and Sikkim, the amount of Bicarbonate was found below the
detectable level. In other five states, only small amount of bicarbonate was detected.
2.1 Chemical Constituents
The problem of chemical contamination in water bodies like nitrate, sulphate, iron,
manganese, zinc and copper may cause several health problems to human beings. These chemical
constituents enter into water as solution and cause pollution for surface water and groundwater. The
other chemical parameters like nitrate and sulphate are also very important. The status of chemical
constituents in drinking water of Northeast states of India is presented in Table 2.
Table 2: Chemical constituents of water samples in north-eastern states of India
NE State
Nitrate
Sulphate
Iron
Manganese
Copper
(mg/l)
(mg/l)
(mg/l)
(mg/l)
(mg/l)
Assam
Non-Monsoon
0.02-49.0 0.05-111.1 0.12-85.76 0.01-6.82
N.D.
Arunachal Pradesh
Non-monsoon
0.00-40.0 0.00-47.24 0.03-11.90 0.01-3.03 0.01-0.047
Monsoon
0.00-45.3 0.00-59.74 0.01-16.12 0.01-2.89
0.00-0.05
Manipur
0.01-4.60
0.00-0.03
Non-monsoon
0.01-0.34 1.36-16.39 0.22-6.78
Monsoon
0.01-9.44
0.00-0.08
0.00-24.6 0.00-140.3 0.10-9.49
Meghalaya
Non-monsoon
0.01-7.93 0.00-19.73 0.01-13.67 0.01-4.89 0.01-0.031
Monsoon
0.00-15.4 0.00-126.4 0.01-8.36
0.01-1.71 0.00-0.019
Mizoram
Non-monsoon
0.01-0.98 0.00-9.72 0.01-17.28 0.01-1.18
0.01-0.05
Monsoon
0.00-6.60 0.01-2.31 0.01-13.68 0.002-1.03 0.00-0.05
Nagaland
0.01-1.66
0.00-0.05
Non-monsoon
0.00-0.94 0.27-66.6 0.10-3.65
Monsoon
0.01-1.96
0.02-0.06
0.05-10.9 0.00-94.48 0.09-3.41
Sikkim
Non-monsoon
0.00-0.51 0.00-11.67 0.01-1.38
0.01-2.25
0.00-0.05
Monsoon
0.00-16.9 0.00-26.40 0.005-3.08 0.00-0.04
0.00-0.06
Tripura
Non-monsoon
0.02-0.98 5.55-83.36 0.12-19.25 0.01-1.79 0.02-0.096
Monsoon
0.01-29.1 0.00-105.5 0.11-27.11 0.00-1.32
0.00-0.03

Zinc
(mg/l)
0.002-5.16
0.01-5.15
0.002-3.65
0.00-1.56
0.003-4.54
0.00-6.71
0.01-3.41
0.004-5.19
0.005-3.54
0.00-4.51
0.01-2.46
0.007-4.77
0.004-1.91
0.02-12.16
0.00-5.71

Nitrate: Nitrates in drinking water as such are not toxic to health and about 85% of ingested nitrates
are rapidly adsorbed from gastrointestinal tract in normal healthy individuals and adsorbed nitrates are
excreted by the kidneys. But, if the nitrates are converted into nitrites which occur commonly, then
toxic effects are encountered and may cause potential health hazards. Drinking water standards (BIS)
for nitrate is 45 mg L-1. In Assam and Arunachal Pradesh, the nitrate content was detected to be just
above the permissible limit. Nitrate was found below the permissible limit in the rest of the six states
of north-eastern region.

ENVIS Bulletin : Himalayan Ecology 16(1), 2008

9

Table 3: Heavy metals in water samples of north-eastern states of India
NE State
Assam
Non-Monsoon
Arunachal Pradesh
Non-monsoon
Monsoon
Manipur
Non-monsoon
Monsoon
Meghalaya
Non-monsoon
Monsoon
Mizoram
Non-monsoon
Monsoon
Nagaland
Non-monsoon
Monsoon
Sikkim
Non-monsoon
Monsoon
Tripura
Non-monsoon
Monsoon

Cadmium
(mg/l)

Nickel
(mg/l)

Lead
(mg/l)

Fluoride
(mg/l)

Arsenic
(µg/l)

0.00-0.005

N.D.

0.001-0.005

0.50-2.00

0.00-657

0.01-0.38
0.00-0.018

0.00-0.03
0.05-0.10

0.00-0.49
0.00-0.64

0.90-2.00
0.68-1.85

0.00-108
0.00-81

N.D.
N.D.

0.00-1.00
0.03-0.09

0.00-986
0.00-714

*N.D.
N.D.

0.004-0.11
0.00-0.10

0.00-0.05
0.00-0.01

0.01-1.52
0.00-0.048

0.001-0.004
0.00-0.005

0.00-0.40
0.00-0.05

0.00-26.79
0.00-16.63

0.001-0.16
0.003-0.05

0.001-0.18
0.001-0.10

0.00-0.11
0.00-0.84

0.00-0.10
0.00-0.08

N.D.
N.D.

0.00-0.10
0.006-0.02

0.00-0.81
0.10-0.68

0.00-0.124
0.12-0.80

0.00-0.10
0.02-0.20

0.00-278
0.00-189

0.00-0.018
0.001-0.007

0.03-0.16
0.00-0.02

0.01-0.035
N.D.

0.01-0.60
0.03-0.12

N.D.
N.D.

0.001-0.057
0.01-0.020

0.011-0.09
0.005-1.04

0.001-0.114
0.03-0.692

0.0-0.80
N.D.

0.00-444
0.00-298

*N.D. Below detection limit

Sulphate: Sulphate concentration when exceeds more than 200 mg L-1 causes a bitter taste in drinking
water. When exceeds its maximum contamination limit (BIS) i.e. 200 mg L-1. Sulphate contents in
drinking water of all the northeast states varies in between 0.00 to 126 mg L-1 which is within the
permissible level of BIS.
Iron and Manganese: Water containing iron does not show deleterious effect on human health, its
presence in drinking water is objectionable for various reasons. Excessive iron content makes the
water turbid, discoloured and imparts an astringent taste to water. As per the standards set by BIS, the
permissible level of iron is 0.3 mg L-1. Above 1.00 mg L-1 of iron in drinking water is not considered
to be suitable for drinking purposes. In North Eastern Region, the amount of iron is relatively high
and almost all states contain iron above the permissible limit. Maximum amount of iron was observed
in Assam, Arunachal Pradesh, Meghalaya, Mizoram, and Tripura.
Heavy metals: The result shows that copper, zinc, nickel, cadmium and lead in groundwater exceed
the BIS permissible level (>0.05 mg L-1) in Meghalaya. In Mizoram, the concentration of lead (>0.005
mg L-1) was observed to be slightly above the drinking water standards. In Arunachal Pradesh and
Meghalaya, cadmium was detected to be slightly above the permissible level (>0.005 mg L-1). In few
places in Nagaland, Tripura and Sikkim also, the concentration of cadmium, nickel (except Sikkim)
and lead were detected to be slightly above the permissible level of BIS.
Arsenic: The arsenic concentration was found to be a major threat in northeast states. The analysis
report shows that arsenic concentration in groundwater exceeds the permissible level (50 µg L-1) in
Assam, Arunachal Pradesh, Nagaland, Manipur and Tripura states. Name of the districts of eight
states of NE Region where arsenic was detected above the BIS safe limit is given Table 4.
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Table 4: Arsenic in groundwater of different districts of north-eastern states of India
NE State
Arsenic (mg/l) Arsenic contaminated location
Arunachal Pradesh

0.00-657

Assam
0.00-108
Manipur
Meghalaya
Mizoram
Nagaland
Tripura
Sikkim

0.00-986
0.00-26.79
N.D.
0.00-278
N.D.
0.00-444

Papum Pare, West Kameng, East Kameng, Lower
Subansiri, Dibang Valley and Tirap
Jorhat, Nalbari, Lakhimpur, Nagoan, Golaghat, Dhubari,
Barpeta, Dhemaji, Darrang, Sonitpur, Cachar, Hailakandi,
Karimganj, Goalpara, Kamrup, Sibasagar, Dibrugarh,
Bongaigoan, Kokrajhar, Sivasagar and Tinsukia
Thuobal district
West Garo Hills and West Khasi Hills district
Mokokchong, Wokha, Mon and Zunheboto
West Tripura, Dhalai and North Tripura districts.

*N.D. Below detection limit

Arsenic concentration was found to be higher in the area adjacent to foothills bounded by
Himalayan mountains. The concentration of Arsenic was relatively high in shallow tube well (15-40
m deep) as compared to deep tube well and rings well. No report of Arsenocosis from any area of the
region has been known till date.
Fluoride: Fluoride concentration in ground water is well above the BIS permissible limit of 1.5 mg
L-1 in the districts of Karbi, Anglong, Naugaon, Sivasagar, Tinsukia, Goalpara, Kamrup, Cachar,
Golaghat of Assam and Lower Subansiri, Dibang Valley, Midland district of Arunachal Pradesh
causing threat in the ground water occurring at deeper depth. In other states of northeast, the fluoride
content was found to be within the permissible limit.
CONCLUSION
The arsenic, fluoride, iron, nitrate, cadmium, copper, lead, nickel and zinc were detected at
elevated levels in drinking water of north-eastern states. These chemical constituents enter into the
water and causes pollution for surface water and groundwater. These metals also destroy ecosystem in
which they enter.
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INTRODUCTION
The tribal economy all over the world was generally characterized by its primitiveness, where
market was virtually absent and money played a trivial role. People produced their every need on their
own. They neither produced any marketable surplus nor did they purchase anything from the market.
The mode of production was mainly agrarian based, apart from which they practiced hunting,
gathering, fishing, weaving, etc. A sort of stagnant but self-sufficient and self-reliant economy has
been persisting since time immemorial. The colonial administration to some extent, had given some
developmental touch to these societies mainly for the convenience of intra and inter-territorial
expansion activities; rather the true history of development of these societies has started from the time
of independence for the individual societies or for the state as a whole. And the task of development
in these societies was carried out mainly on the basis of huge capital investment without estimating
any result. Because of chief money flow as injected into the societies, the mode of production has also
changed drastically followed by the consumption pattern. The standard of living has risen apparently,
however, the developmental task has become complicated and it becomes more knotty when the
market in these societies gets the globalization waves. Now these are purely consumerist societies and
gaining momentum to conduct vigorous studies on different socio-economic aspects that determine
development.
The study area, Arunachal Pradesh is located at the North East extremity of the Eastern
Himalayan belt with the geographical extents of 26°28′ N to 29°30′ N latitudes and 91°30′ E to 97°30′
E longitude, covering a geographical area of 83,743 km2. The state is bounded by the international
borders i.e., Bhutan in the west, China in the snow clad north and Myanmar in the north east; apart
from an inter-state boundary with Nagaland in the east and Assam in the south. The entire state of
Arunachal Pradesh is almost a rugged mountainous terrain (ranging from 1829 m ASL to 6400 m
ASL) with beautiful green valleys drained by innumerable rivulets and mighty rivers cascading down
from the upper elevations. The sparsely inhabited Arunachal Pradesh is predominantly occupied by
the 110 major tribes and sub-tribes, and there are said to be about 20 major ethnic groups, who are
affiliated to the so-called Tibeto-Burmese group of languages and with regard to their racial
affiliation, they have been described as Indo-Mongoloid, Proto-Mongoloid, Palco-Mongoloid and so
on (Pandey and Tripathy, 1997). The tribes of Arunachal Pradesh are broadly divided into three
categories: (a) the communities which form the larger cultural traditions such as the Monpas, the
Sherdukpens, the Khambas, the Khampties, the Singpohs, etc; (b) the communities of the southern
most parts of the state, such as the Noctes, the Wanchos and the Tangsas, who show the clear impact
of the neighbouring cultures; and (c) all other tribes of Arunachal Pradesh who have close cultural and
linguistic affinities amongst themselves. The people have migrated in this territory in an unknown
past rather from the established theories of Origin and Migration; it is revealed that the people have
migrated in this area in search of agricultural land. The art of cultivation was known to them and
owing to a vast land area; they started practicing shifting cultivation or jhum. The tribesmen all over
the state produced their bare needs in the jhum tillage; neither had they produced any marketable
surplus nor did they buy anything from the market. Moreover, in absence of any modern
administration, the tribesmen developed their own societies as per their own customs, rituals and
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taboos. A sort of Village States were formed throughout the territory. Every village had their own
Government, own territory and own administration. The Gambura led the society on basis of the
Kebang decision. Although primitive, they led a peaceful life over the generations. In the purely
barter form of economy, people exchanged their needs mostly as an intra-tribe and sometimes intertribes basis. There was no circulation of money nor there existed any market mechanism. The
tradition went on until the Government of India after independence created the North East Frontier
Agency with effect from early 1950’s; the Nehruvian principle of tribal development in the territory
was adopted since then. Along with the national mainstream, the territory also received handsome
allocation to start the development process.
Following the Nehru-Elwin theory, the territory takes-off its journey by disposing the sum in
road construction, school building construction and infrastructure development programs, by
importing the entire technological know-how from out side the territory. Therefore, the lion part went
off from the state in terms of salary and cost of inputs. However, a few hands of the territory itself
received a considerable amount, which were influential to the extent of educational qualification,
social status (village headmen etc.) and political likeness. The classless society fragmented into
classes. In the following years, the Chinese Aggression (1962) made the planners to feel the
development task otherwise. The territory achieved the Union Territory Status in the year 1972 and
the first ever General Election was held in the year 1978. Thereby people’s participation in the
development activities started to take place. The Plan Allocation for the territory raised many-a-fold.
The initiation of modern political system blessed the society with easier money flow from the Union
Government; rather market mechanism did not developed or any noticeable production started to be
accrued. The easy money to a large deal drained away from the state in order to purchase ostentative
needs for some of the people.
MATERIALS AND METHOD
The present paper is a broader documentation of obtained field data relating to production,
consumption, investment and other economic activities performed at the household level at the crosssections of the study area, selected randomly keeping various diversities in mind. Data gathered from
the field have again been checked with very sparsely available Government level publications and
other related references. Filtered data have been analyzed statistically for accruing the result discussed
henceforth. For the sake of an extensive study, interview was taken from the various age groups of
people with a sample size of 120 covering 24 villages of 8 districts of the state in order to sketch out
their varied perceptions on consumption domain.
Table 1. Occupational structure of the sample households
Name of the occupation
Landless agricultural labour
Landless non-agricultural labour
Marginal cultivators
Small cultivators
Medium cultivators
Large cultivators
Business and supply
(including Govt. contractors)
Service
Other (not mentioned)
Total

14

No. of Respondents
9
4
7
13
29
9
19

% of the respondents
7.5
3.33
5.83
10.83
24.16
7.5
15.83

28
2
120

23.33
1.66
100
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Table 2: Family income of the sample households (Rs. /Year)
Income level
No. of respondents
Less than 25,000
11
25001- 50,000
6
50,001-75,000
7
75,001-100,000
6
100,001-125,000
5
125,001-150,000
17
150,001-175,000
19
175,001-200,000
18
More than 200,00
31
Total
120

% of the Respondents
9.16
5.00
5.83
5.00
4.16
14.16
15.83
15.00
25.83

Table 3: Distribution of consumption expenditure of the sample households (As percentage of total income)
Expenditure heads
Expenditure as % of total income
Food
3%
Clothing
25%
Shelter
1.2%
Education
10%
Medicine
12%
Cosmetics
16%
Recreation
20%
Farm inputs
4.0%
Total
91.2

RESULT AND DISCUSSION
It is found that the traditional tribal society in the study area, Arunachal Pradesh is in
transition from a mere subsistence earner to a surplus producing one. The transition is however, not
obeying any established theory. In the days of market mechanism, the mode of production has also
got a drastic change in respect to the functional relationship of various inputs involved in the
production process as well as in its distributional aspects. From a mere subsistence level of mode of
production, the economy as a whole has been reorganized for the market. Thus, generation of personal
income has achieved priority among the tribesmen. As revealed from the field investigation (Ref.
Table 1), nearly 50% of the respondents have vertically shifted their profession i.e. from the
traditional agricultural practice to secondary and tertiary sector. The rising literacy level alone is not
the only cause of shifting the choice of profession of the tribesmen in the study area as found in the
field investigation rather this vertical mobility is a spontaneous result of development of
infrastructural setups.
Table 2 shows a clear cut distinction of the income generating groups into high income group
and low income group. The virtual absence of middle income group polarizes the society in the study
area. Out of the 120 households, it is found that a total of 17 households (14.16%) have yearly income
less than Rs 50,000, which is considered as the basic requirement for maintaining livelihood of a five
members’ family at the present market price. Again, amongst this lower income group, 11 households
(9.17%) are hardly able to earn their daily requirement from their present structure of occupation.
Interestingly, this group of people comprises mainly the occupational groups (permanent occupation)
of ‘agricultural labour’ and ‘non-agricultural labour’, whom we found living below the poverty line.
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However, it is also revealed from the household level study that the people of this category are
engaging themselves in other subsistence activities like gathering, rearing, and fishing etc. based on
the local forest resources. However, ‘hunting’ is a practice, persisting into the society irrespective of
any economic group.
It is however, to note that the present study has revealed the fact that at around 90% of the
people in the study area are living with middle and high income, contrary to the general perception
that the tribal people are generally backward and living below the poverty line. Poverty persists there
rather in very shadow form. Apart from their known sources of income, easy money flow into their
economy. Field study reveals a vertical mobility of the occupational structure of tribesmen as well as
their consumption pattern.
The tribal society in the study area has shown the tendency of a steady rise of income level,
when the collected field data has been compared with the available secondary data. Out of the 120
samples, 90 (75%) families were found to have an annual income of Rs. 100,000 or above; surely
belong to the ‘High Middle Class to Higher Income Group’ categories. Thus, consumption pattern of
the tribesmen as found from the field survey (Table 3) has also been evolved likewise.
It is however, to note the fact that very small amount of the total income (3%), the average
households do spend on food. This is because of the fact that the tribesmen do produce all their the
necessary requirements for food from their farms and merely the items, which could not be produced
in the farm sector, are bought from the market; these include salt, sugar, mustard oil and so on.
Apart from food, they do spend a very trivial amount on their shelter. Construction of house is
not a regular phenomenon for the tribesmen in the study area. At an average, the local people build
their house every 10 years; moreover, the materials for construction are collected from local forests
too. Apart from these, the required labour is gathered from the community; so that the cost of
constructing houses is nominal as compared to the other components of total expenditure.
Education is now an emerging phenomenon among the of tribals. The average tribal family
spends a considerable portion of the total income on education of their wards in the form of school/
college tuition fees, hostel fees, cost of dresses and educational stationeries, tuition fees for the private
tutors, etc. As it is revealed from the field survey that the wards of a bit well-to-do families are
accommodated in the school hostels in the far flung urban centres and because of lesser density of
higher educational institutions, the students have to stay in the hostels and other self-arranged rental
houses during their study in colleges and institution of higher studies. As we found from the sample
universe, an average of 10% of the total income is spent for education.
Another noteworthy component of the total expenditure was the 12% expenditure of their
total income on medicine and other health related problems – a very much uncommon phenomenon so
far in the study area. It was even some decades ago, that the local miris (village medicine man) had
taken care of the physiological problems by means of traditional system of medicine, which radically
disappeared because of the active presence of modern form of allopathic medicine and Medicare.
Although the rugged topographical features retard the adequate growth of infrastructural facilities in
the study area, the people of remote villages still prefer to go to the health centres of modern medicine
and sometime they do prefer to be present in the luxurious nursing homes located outside the state.
Thus, expenditure on medicine has risen considerably in the study area.
Expenditure on cosmetics and recreation are other new dimensions of the tribal livelihood as
it is found from the field study that the younger generation uses imported cosmetics of high price.
And the expenditure on recreation has been raised rapidly in the form of television and other
electronic media of entertainment; although living in the remote villages, the facilities have an active
presence in the study area.
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Since the field survey was conducted among the villagers, who are basically attached to the
agricultural activities directly or indirectly, they do have an expenditure in the form of purchasing
farm input; although very insignificant (4%). The medium and large cultivators are investing a
considerable amount of their total income to purchase modernized farm inputs such as fertilizer,
insecticides, pesticides, fungicides, hybrid seeds and sometime they do employ mechanized farm
equipments like tractor, power tiller, sprayer etc. hired from the Department of Agriculture and other
organizations.
From the analysis of the distribution of consumption expenditure (Table 3) it is revealed that
the high percentage of consumption expenditure (91.2%) of the sample households implies their
marginal propensity to save (MPS) is automatically low. This may be the reason that the tribal
communities in the study area have taken the first generation test of liquid money that too in the era of
globalization and consumerization (Roy Mukherjee et al., 2006).
CONCLUSION
Experience gathered through this study shows that the tribal society in the study area is in
transition. But the changes are not synonymous when compared to the other parts of the country or the
world. Changes are rapid and sometimes jumbling to the heights without obeying any established
theory of social transition. Impelled from the way of the modern living, the tribesmen are now
running after cheap money easily available at their surroundings in the form of abundant natural
resources, which they are exploiting without caring the future consequences. The moral limitations,
by which the tribesmen were once guided to protect their environment within the traditional
framework and had a deep belief on the mother nature, has been detracted to a large extent due to the
outrageous presence of so-called market forces, which are more prominent in the days of globalization
and consumerization. The faster rate of degradation of natural resources in the study area thus
warrants further studies.
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POPULARISING KIWIFRUIT CULTIVATION IN NORTH EAST
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INTRODUCTION
Kiwifruit or Chinese gooseberry (Actinidia deliciosa) is known as ‘China’s miracle fruit, and
‘the horticultural wonder of New Zealand’. From China it is spread to New Zealand where it was
recognized as a potential fruit and became a popular backyard vine. In India, the area under this fruit
is negligible being a new exotic introduction. With extensive research and development support, its
commercial cultivation in India has been extended to the mid hills of Himachal Pradesh, Jammu and
Kashmir. In North East, it is being cultivated in Arunachal Pradesh in some sizable area but other
states like Sikkim, Meghalaya, and hills of Manipur have vast potential for successful cultivation of
kiwifruits. They are highly convinced about the potential and importance of this fruit crop to become
commercial in the North Eastern states. Kiwifruit has gained popularity in the past two decades in
many countries of the World. In fact no other fruit has gained so much popularity in such a short
period in the history of commercial production (Chandel and Rana, 2002). No doubt, in future this
will prove to be another important fruit for foothills and mid hills of north east, parallel to mandarin
and pineapple in foot hills or low hills.
A ripe kiwifruit is refreshing, delicate flavour with pleasing aroma and high nutritive value. It
is mostly eaten as fresh fruit or combined with other fruits in salad and desserts. The nutritive value
and flavor are retained when the fruit is processed to Jam, Jelly or preserves. The fruit is rich in
vitamin C and contains an enzyme that tenderises meat, thus it can be rubbed into steaks before
boiling.
Adaptations
The plants need a long growing season (at least 240 frost-free days), which will not be
hampered by late winter, or early autumn freezes. For high yield and quality fruits it requires 700-800
chilling hrs below 70c to break its dormancy period. High temperature (>350c) accompanied by high
insulation, low humidity, sunscald and heat stress are the main problem in its cultivation.
Kiwifruit prefer somewhat acid (pH 5 - 6.5), well-drained soils that are rich in organic matter.
The plants do not tolerate salty soils.
Important Cultivars
At present seven cultivars of kiwi namely
Allison, Monty, Hayward, Abbott, Bruno (Female)
and Tomuri and Matua (Male) have been
introduced
in
India.
Though
morphoagronomically these cultivars show little variations
but the cultivar Hayward requires more number of
days to fruit ripening than other remaining
cultivars where as cultivar Allison requires least
number of days. Bruno fruits are of bigger in size
and contain high amount of Ascorbic acid. Allison
and Bruno are early cultivars and Hayward is the
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late one and Abbott and Monty are mid season ones.
Physico-chemical properties of kiwifruits cultivars under mid hills of Meghalaya
Cultivars Fruit Fruit Fruit
wt (g) length dia.
(mm) (mm)

TSS Acidity Vit. C Reducing NonTotal sugar
(%) (%)
(mg/100 sugar (%) reducing (%)
sugar (%)
g)

Allison

59.63

58.24 42.90

13.80 1.50

103.50 5.79

10.72

16.51

Abott

61.99

58.79 40.58

13.88 1.37

100.79 3.94

7.29

11.23

Monty

51.23

52.14 40.08

11.27 1.58

98.80

7.29

6.60

13.89

Bruno

44.40

49.74 37.57

12.47 1.94

111.73 4.58

5.21

9.79

Source: Patel et al. (2005)

Propagation
Most rapid and suitable method of multiplication is cutting either hard wood, semi hard wood
or soft wood. One year old matured and dormant shoots of the preceding summer growth are selected.
Dormant cuttings having 2-3 nodes in length are prepared in the month of December-January. The
base of the cuttings are wounded and treated with 4000-5000 ppm IBA for 15-20 second. The cuttings
are set in moist coarse texture media provided 2 nodes below and 1 or 2 nodes above the media. This
is very low cost and easy technique. This technique does not require mist and glass house facility.
Planting and after care
Planting distance varies according to
system of training. In T-bar a spacing of 4m
from row to row and 5-6 m from plant to
plant, whereas, in pergola, a spacing of 6m
from row to row and 4-6 m from plant to plant
should be maintained. January is ideal time for
planting of kiwifruit.
Training of kiwi vine is very
important, requiring constant attention. The
main aim of training is to establish and
maintain a well-formed framework of main
branches and fruiting arms. Kiwi fruits can be
trained with the help of supporting wires to
form a roof like structure which is known as
pergola to protect the fruit from sun scald and bird
damage. A simple T-bar trellis with 3-5 wires can
also be adopted.
The basal three to five buds of a current
growth are only productive. The vines grow 4-5m
each year, which will become over crowded if not
pruned in summer and winter season. Therefore, the
pruning is done to maintain a balance between vine
growth and optimum profitable fruit production. In
summer, keep the vines open and avoid crowding
and shading of wood. Suppress the unwanted new
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lateral canes and maintain control on spur growth, along the permanent fruiting arms. Girdling of
young kiwi vines enhances their yield in the following year. A 3-4 mm wide strip is removed around
the lateral at a height of about 1.0-1.5m.
For full grown vines planted at 6 x 6 m, application of 750-800 g N, 500-600g P, 800-900g K
and 20kg FYM in two dressing, half to two third in January- February and remaining after fruit set in
April-May is recommended. Reduce the dose to half for plants planted at 6 x 3 m distance.
Flowering and pollination
The flowering period extends over several weeks from early May to June, depending on
climatic conditions. Kiwi is dioecious plant (means male and female flower are born on different
plant) thus needing plants of both sexes to produce fruit. A staminate plant is provided for the
pollination of every six-pistilate plants. Every third plant in alternate row should be a pollinizer
(staminate). In India only two male clones Tomuri and Allision are generally inter planted. Kiwi
plants are pollinated mainly by honeybees besides hand pollination in early morning hours are very
effective for heavy fruit setting and quality yield (Pandey and Sharma, 2000)
Crop and quality regulation
All the cultivars of kiwifruit except Hayward bear heavily every year. This heavy crop creates
a severe competition between the fruit for water, nutrient and photosynthates, which leads to
production of small sized fruits. Therefore, to harvest quality crop of good size, hand thinning is
essential, as chemical thinning is ineffective. Flower or fruit thinning (20%) to the extent of retaining
5 to 6 fruits/flowering shoot produced more fruits of A grade without any adverse effect on total yield.
In hand thinning, only lateral flowers or fruits are removed (Thakur, 2000).
Harvesting and yield
Bearing starts at the age of 4-5 years. Yields vary from 25-100 kg /vine. It ripens from
October to December depending upon variety and climate. In Barapani condition it ripens in late
November. The berries are harvested when they are still hard and can be transported to long distance
without using sophisticated packaging materials. The fruits can be stored for about one month at room
temperature and for four months in the cold storage. To make the fruit attractive, their surface hairs
may be rubbed.
Pests and diseases
Pests and diseases do not cause much economical loss to kiwifruit. The cloudy, humid
weather during flowering prevents petal fall, which remains adhered to the fruit, get infected with
botrytis and subsequently infects the fruit. Polyphagus pests may damage the crop to a limited extent
viz. leaf roller, passion vine hopper and two spotted mite. Application of any systemic insecticide
from bud burst to pea stage at 15-20 days intervals can reduce the loss. Major disease, which may
cause damage are root rot or collar rot or crown rot. Soil drenching with Bordeaux mixture (1.0%) or
copper oxychloride (0.25%) or systemic fungicide, Ridomil can be used to control the disease.
Prospects of Kiwifruit production
The kiwi fruit plantations are unique in many ways and have advantages over other fruit crops
cultivation. There are several attributes that make the kiwifruit cultivation as viable and productive in
mid and foot hills of the North Eastern part of the country. Chandel and Rana (2002), reported that its
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cultivation in the country is of recent origin and total production and productivity is very low, yet
there is tremendous scope for its cultivation because of :
Wider Adaptability
North Eastern State has diverse agro climatic conditions from foothill, mid hill, higher hill of
sub-tropical humid to dry regions. The kiwifruit grow well from 300-2000m above mean sea level
wherever the climate is warm and humid. Thus the kiwifruit cultivation can successfully be adapted in
all the North Eastern states including Assam. The plant will grow satisfactorily under moderate to
high rainfall conditions. Kiwifruit requires 700-800 chilling hours below 7 0C. The summer
temperature should not go beyond 35°C.
Precocious in Bearing with High Returns
Kiwifruit starts bearing at an early age from 3-5 years after planting. Economic fruit bearing
starts at an age of 5-7 years. A well-managed plant can give an average yield of 30-60 kg fruits per
plant. The market price is always high for kiwi fruit in the region. There is no crop failure in this fruit
except from hailstorms. The damage can be avoided by providing nylon netting at the time of flower
bud initiation.
Easy Propagation
Most rapid and suitable method of multiplication is cuttings either hard wood or semi hard
wood. One year old matured and dormant shoots of the preceding summer growth obtained by
pruning are taken for making cutting. Cuttings having treatment of IBA @ 4000-5000 ppm show good
result. This technique does not require mist and glass house facility.
No Serious Pests and Diseases
So far, no serious pest and diseases attack has been reported in this fruit from India.
Therefore, it has got a better scope to become commercial eco-friendly fruit crop in foot and mid hills
of the region.
Marketing
Kiwifruit generally ripens from October to December, which is the lean period for other fruits
in the market, so the price for kiwi fruit is always high. Hard fruit of kiwi can be transported from one
corner to another corner of country without using the sophisticated packing and transport means. The
fruit starts ripening from 12-15 days after picking from vines. The fruits can be stored for about one
month at room temperature and 4-5 months in the cold storage at 10 0C which makes it possible to
supply for extended period to the market without creating a glut and fetch good price in the market.
High Nutritive and Medicinal Value
More than ninety per cent of the fruit is composed of the edible portion and infact, except
skin, whole fruit along with seed is edible. Almost all the ingredients are available in kiwi fruit
compared to other existing fruit crops available. It has more fibre than most breakfast cereals (even
bran flakes) i.e. more than banana, papaya or orange. It is a rich source of sugars and several minerals
such as phosphorus, potassium and calcium. It is a rich source of vitamin ‘C’ and ‘E’ and low in
calories. The fruit is widely known for its high ascorbic acid content.
Multiple Use
Fruits can be eaten fresh or processed in to many kind of products like jam, squash, juice and
wine. Seeds are used for making pastries, fragrant flower in producing perfume and roots processed in
to effective insecticides against aphid and rice borer.
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WOMEN AND NUTRITION IN HIMALAYAN REGION : A CASE
STUDY
B.R. Pant
Department of Geography, Government P.G. College, Rudrapur-263 153, Uttarakhand, India

INTRODUCTION
Despite spectacular increase in food grain production in recent decades the problem of
chronic malnutrition continues to exist extensively, especially among children and women, because
they are caught in the relentless sequence of ignorance, poverty, inadequate nutritious food intake and
disease. About 40% women in sub-Saharan Africa suffer from iron deficiency i.e., anemia, as against
approximately 60% of women in South Africa and India. This rises to a staggering 83% during
pregnancy. India has the highest number of female mortality during pregnancy and childbirth.
According to the states of the World’s Children Report, 410 out of 1 lakh new born babies in the
country loose their mother during the delivery itself. Likewise India, women of Uttarakhand Himalaya
also perform agricultural practices (primary activities) and contribute to a major share of family
economy in terms food grains, oilseeds, vegetables, fruits, milk, wool, fuel, fodder etc. In this part of
Himalaya, excess workloads coupled with inadequate intake of nutritious food have led to
malnutrition problem among the women. Infact cooking less than required, eating cold or left over of
sometimes even skeeping meals have been reported not only in the region but also in several
developing countries as fuel saving strategies. This practice over a longer period can result lower
nutritional levels. United Nations has fixed some important priorities to achieve the target in 15 years
i.e., by 2015. These priorities have been earmarked on the basis of Human Development Report,
which reflects the major problem of basic needs and environment. The report (1997-98) says that
almost 81 crore people of the world are suffering from hunger and lower nutrition. Nearly 1 crore 10
lakh children’s die during pregnancy or at the child’s birth. World’s developed vs. poor countries of
Africa ratio of women’s death during child’s birth is one to 4085 and one to 13 respectively.
The main objective of this study is to calculate the nutritional status of a most vulnerable
section of the society i.e., women as per their stages i.e., general (non lactating-non pregnant),
pregnant and lactating with the support of their socio-economic backgrounds, housing and sanitation
pattern, hygiene pattern, food habits, etc. An attempt has been made to measure the magnitude of mal
nutritional-chronic energy deficiency among the samples.
METHODOLOGY
A total of 136 sample women from 14 villages situated in different geo-physical divisions of
Kumaun Himalaya-Tarai (3 villages), Bhabar (3), Dun (1 village) were randomly selected for the
study (Fig.1). Among the married women between the ages of 15 to 59 years old, ten except six
samples from village Bharatpur No. 1 of three categories-general (39 Nos.), pregnant (44 Nos.) and
lactating (53 Nos.) from all segments of the society were selected from the sample villages. Data
pertaining socio-economic, housing condition, environmental sanitation pattern, hygiene pattern, food
intake, etc. of the sample was collected with the help of structured interview scheduled during survey
in 1999-2000. Overall information of the region was gathered from secondary sources (Pant, 1995,
1996, 1998). Each food items taken by the women during the survey was collected in local units and
then converted into standard units and finally converted into various nutrition (i.e., energy protein, fat,
minerals and vitamins) categories, and then percentage departure has been compared with the standard
requirements for each group (stage) of women separately (Gopalan et al., 1993). Body Mass Index
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(BMI) has been computed using the formula weight (Kg)/ height (m) 2 and then classified into several
degrees of Chronic Energy Deficiency (CED) as defined by James et al. (1988).
Study Area
Being a distinct geographical entity
Kumaun
was
selected
for
present
investigation. Since it possesses almost all the
environmental conditions of the Indian
Himalaya, the study would help in getting
some idea of the problem of women and
nutrition of the region. Lying between 28044’’
and 31025’ North latitude and 77045’ and
81044’ and East longitude, it encompasses an
area of 51125 km2 and a population of 70.35
lakh persons in 2001 (Anon, 2001). It is worth
mentioning, that 136 sample women from 14
villages of Kumaun were selected for the
study situated in different geophysical
divisions of this region.

Location of sample villages in Kumaun Himalaya

Socio-Economic Structure of the Sample
As pointed out in the methodology section, for the purpose of this study, total 136 sample
women from the 14 villages were surveyed in six districts of Kumaun Himalaya. Before investigating
the nutrition status it is important to know the socio economic status, environmental sanitary
conditions, hygiene pattern and dietary habits of the sample women in the villages which are very
significant aspects to determine the nutritional and health status.
Caste is a dominant feature within the village society. Out of 136 samples 27.94% women
were Brahmin, 26.47%, kshatriya, 12.5 scheduled castes, 10.30% scheduled Tribe (6.62) Buksha and
3.68% Tharu), 8.82%, Punjabi, 1.47% Vaisya, 10.29% other backward classes and 2.21% were
Muslims. Out of total sampled women, 28.68% were non-pregnant and 38.97% were lactating. Data
regarding the distribution of sample women according to age groups indicates that only 2.2% women
were less than 18 years of age and about 8% were in age group of 46-60 years. Maximum samples of
about 90% were between the age group of 19-45 years. The study indicates that girls below 18 yrs age
are still married in the rural area, which is against the marriage act or laws.
The analysis of sex - ratio reveals the numerical relationships between women and men which
can be expressed as number of females /1000 males. A ratio of 1000 indicates equal balance of males
and females in the population; less than 1000 denotes deficit of women (low sex-ratio); and more than
1000 indicates numerical surplus of women (high sex-ratio) in the population. The study indicates that
out of the total 31.61% households have high sex-ratio i.e. surplus women while remaining 68.89%
households have low sex- ratio. The prominent factors for the low sex ratio in this region are
preference for male child, unequal socio-economic treatment amongst boys and girls, negligence of
female infants, early marriage, death during pregnancy, ill treatment of women and hard work.
However, average, sex- ratio in the hill districts of Uttarakhand was found high because of the out
migration of male population from the village. More than half of the total samples (51.47%) were
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found illiterate during the survey. The education level of 22.73% women was intermediate and only
3.03% were graduate.
The rural women of Uttarakhand are overburdened with work load. Women participation is
found in almost all the rural occupations. Besides all household activities, women’s role in
agricultural sector is very significant and their contribution is more than three-fourth of the labour
required for agricultural and animal husbandry operations. Taking all the samples together, 98.52%
women were engaged in agricultural activities including animal husbandry. Consequently, the life of
rural women in this region is one of extreme drudgery, misery and deprivations. The off-farm
activities include work relating rearing of children and old aged members, milking cattle, clearing
utensils, stitching new clothes, washing clothes, repairing old clothes, processing fruits, drying
vegetables and grains, grinding and husking of food grains, cooking, bringing water, knitting,
spinning as well as extending help in marriage, religious and heavy work ceremonies of neighbours or
relatives. Average per day working hours of the sample was computed 16-20 hours a day for 72% of
the total sample. This highlights the amount of physical labour that rural women folk have to perform
in various activities. This overburdened work in the absence of proper nutritious diet and health care
is bound to generate serious health problems for both mother and child. Study reveals that about 60%
sample women were below poverty line as their income was below Rs. 5000.
Food Habits and Intake Pattern
As it is a well known fact that food is the main source of nourishment for human body. Food
is therefore defined as a substance, which yields heat to energy for building up of new tissues and for
repairing worn-out tissue as well as for the regulation of the body process. The requirement of
nutrition is however different according to the age, sex and occupation. In the present study region the
daily energy requirement for general women with moderate work is 2225 kcal, pregnant women with
moderate work is 2525 kcal and nursing or lactating women with moderate work is 2700 kcal have
been taken as standard requirement. Food items taken by the women have been converted into various
nutrients, protein, fat, carbohydrates, minerals and vitamins.
Food habits of the people are outcome of the general beliefs which are deep rooted in the
minds of the people of any community about food. These beliefs have a gradual evolution over
generation and are geographical and socio-cultural in origin. When food belief becomes firmly
embedded in the society they become taboos. These taboos are mostly harmless and many times are
good and useful because these are the product of experiences. Food intake pattern of the sample is
more or less similar to the region while food items and preparation methods may vary from one place
to another. Because food items depend on the availability of raw food while preparation methods
depends on the tradition. Generally the women of the sample villages take their food three times a
gastronomic day. The breakfast of the sample women is stale food i.e., the previous day food, which
is specially left for breakfast which saves the preparation time of the next morning which consists of
Chapatti (bread) which is generally taken with salt or gur or vegetables. This varies from family to
family. The main items for lunch are boiled rice (bhat) and pulse or vegetables. At supper, chapatti
and vegetable with the products of milk or curd are taken as additional food items. Chapattis are
generally made of wheat and madua (ragi) flour separately, wheat and madua mixed flour etc. Fried
meals as puri, kachhauri, haluwa, bare, kheer (porridge) etc. are taken on the occasions of festivals
and other ceremonies. The milk products consumption also depends on availability and it is mostly
available in rainy season. Fruits consumption is also seasonal and occasional.
During the course of study it was noticed that 39% women were regularly taking fast (upwas)
on a particular day in a week, which determine the health of rural women also. Heavy workload with
fast affects their health status adversely. Out of the total sample 46.32% women had their food twice
and 53.68% thrice in a gastronomic day. Though, breakfast includes in almost full meal as they were
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often engaged in strenuous work. The study reveals that 49.26, 27.94 and 15.44 % women had milk,
curd and ghee daily while the rest consumed occasionally. It is observed that there was no difference
between the pregnant, nursing and general women from the edible items intake point of view. It is
well known fact that milk is most balanced and important diet for health particularly for pregnant and
lactating women. Since the study indicates that an overwhelming proportion of the sample women
were deprived of these foods, one can imagine the poor health condition of the women in the study
region.
Likewise daily pulse intake accounts for only 5.15% of the total sample women while 17.64,
34.56, 36.77 and 5.88%, respectively were taking pulses four times per week, twice, weekly and
monthly. Pulses are another source of nutrients particularly for protein. Out of total 136 sample
women, 32.35 and 61.65% were vegetarian and non-vegetarian, respectively. Out of total nonvegetarian 16.30, 48.91 and 34.79% women consumed flesh products respectively weekly, bimonthly
and occasionally. It is very considerable that 96.32% women consumed green vegetables monthly.
Only 2.21 and 1.47% took green vegetables weekly and daily, respectively. Green vegetables are
important source of vitamins, the deficiency of which causes various nutritional deficiency diseases. It
is also worth to mention that in the rainy and winter seasons people consumed green vegetables twice
even thrice in a day but not regularly.
The diet in the study region is primarily based on cereals. Taking together all the 136 samples,
approximately the per capita per day cereal intake was 389.29 grams which is 11.53% less than the
standard requirement of 440 grams. In 50% villages the cereal intake was found less than the regional
average while per head/ day cereal intake of general women was 399.7 grams. Per capita daily intake
of pulses was only 23.18 grams which is 49.49% less than the standard requirement of 45 grams. The
per capita daily consumption of pulses was found only 23.96 grams in general category women, while
23.75 and 21.88 grams in pregnant and lactating women categories, respectively. The per capita daily
vegetable consumption in the region was 41.21 grams which is 78.31% lower than the standard
requirement of 190 grams (including root, leafy and other vegetables). The category wise vegetable
intake was 44.24 grams by general, 40 grams by pregnant and 39.39 grams by the lactating category.
In the study region, the consumption of ghee and cooking oil per capita per day was found to be 17.58
grams which is 56.05% less than the 40 grams standard requirement. It is because of poverty and low
purchasing capacity. In general category the per capita per day ghee and cooking oil intake was 18.46
grams, while 17.54 and 16.74 grams were consumed by the women of pregnant and lactating
categories respectively (Table 1).
Table 1: Average / Head/ Day Food Consumption (Gram)
Food Stuff
Rice
Wheat Flour
Pulses
Vegetables
Cooking Oil/Ghee
Milk Product
Spices and others
Fruits
Sweets

General (39)
179.47
216.66
23.96
44.24
18.46
61.63
10.41
175.71
33.85

Categories of the Sample Women
Pregnant (44) Lactating (53)
182.59
163.83
207.01
221.54
23.75
21.88
40.00
39.39
17.54
16.74
83.18
87.82
10.39
10.39
188.93
170.7
33.17
32.91

Average (136)
171.31
215.04
23.18
41.21
17.58
81.01
10.39
174.14
33.29

Source: Field Survey, 1999-2000.

The average intake of milk products per capita per day was found to be 81.01 grams, which is
46% lower than the 150 grams standard requirement. Lowest 61.31 grams milk was consumed by the
general category women, while 83.18 and 87.82 grams intake were found among the pregnant and
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lactating categories women. The average per head daily fruit consumption was 174.14 grams. About
175.71, 180.93 and 180.7 grams per capita daily fruit consumption were found in general, pregnant
and lactating women, respectively. In the study region average intake of the sweet items -sugar, gur
(jaggery) etc. per capita per day was 33.29 grams, which is 10.97% more than the 30 grams standard
requirement. The average consumption of condiments and spices were similar among all the
categories in the sample village. It is observed that its inhabitants particularly women were not aware
about the essential intake of other food items such as pulses, vegetables, fruits etc. Because of this
ignorance they consumed more cereals than other items.
Nutritional Status
Category wise nutrients intake per capita per day of 136 women has been analyzed. Taking
together the entire sample approximately except iron, thiamine and niacin, the consumption of all
other important nutrients was below standard requirement (Table 2). Out of total energy intake 7080% is drawn from the cereals. Remaining energy intake depends on the other foods-pulses,
vegetables, fruits and milk which are consumed seasonally and very nominal.
In the entire sample, the average energy intake per capita per day was found to be 1942.2
kcal, which is 21.78% below the standard requirement (2483 kcal-it is average of the standard
requirement of general (2225 Kcal), pregnant (2525 kcal) and lactating (2700 kcal) categories). The
per head per day energy intake of general category women was found to be 1957.00 kcal which is
12% below the standard requirement of 2225 kcal. Similarly per capita daily energy intake of
pregnant and lactating women was 23.09% and 29.02% below the standard requirement of 2525 kcal
and 2700 kcal, respectively. Almost three quarters (71%) of the villages, the consumption of energy
intake was less than 2000 kcal (Pant, 2001).
The average per capita, per day protein intake was found to be 49.25 grams which is 20.56%
below the standard requirement of 62 grams. The protein intake by general women was found to be
49.42 grams, 48.77 grams by the pregnant women and 49.71 grams by the lactating women, which are
1.16, 24.97 and 30.96%, respectively below the standard requirement of 50, 65 and 72 grams. In all
the villages the average consumption of protein was found to be below the standard. The average fat
intake per capita per day was found to be 29.81 grams which is 6.84% below the standard requirement
of 32 grams. The per head per day fat intake by general women was found to be 29.96 grams while
30.11 and 29.62 grams by pregnant and lactating women, respectively, which are 48.58 and 0.38%
more and 30.96% less than the standard requirement of 20, 30 and 45 grams, respectively.
On average carbohydrates intake was found to be 363.37 grams per head per day which is
15.5% below the standard requirement (430 grams). The per head daily consumption of carbohydrates
by general women was found to be 370.01 grams, by pregnant women was 363.84 and by lactating
women 385.3 grams, which are 13.95, 15.39 and 16.66% below the standard requirement (Table 2).
The average per capita daily calcium intake was found to be 544.52 mg in the region which is 31.94%
below the standard requirement of 800 mg. Due to different standard different categories, the average
per head per day calcium intake of general category was found to be 40.61% above from the standard
requirement of 400 mg, while 41.57 and 39.36% below calcium intake was noticed in pregnant and
lactating women, respectively from the standard requirement of 1000 mg.
The average iron intake per capita per day was found to be 33.59 mg, which is 1.79% above
the standard requirement of 33 mg. The average per head per day iron intake of general and lactating
per day iron intake of general and lactating category women was found to be respectively, 20 and
12.37% above the standard requirement of 30 mg while the daily iron intake in pregnant category
women was found to be 13.97% below from the standard requirement of 38 mg (Table 2). In the
sample villages of the region, the average phosphorus intake per capita per day was found to be
1299.38 mg, which is 7.19% below the standard requirement of 1400 mg, similarly the per head daily
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intake of phosphorus in all the general, pregnant and lactating categories women was 8.64, 7.33 and
5.59% below the standard requirement of 1400 mg. The intake of vitamin A, B1, B2 and others is
given in Table 2. The percentage departure of different nutrients from the standard requirement
among the dietary intake of sample women is depicted in Fig. 2.
Protein (gm)

40

Fat (gm)

20

Carbohydrates (gm)
Energy (kcal)

0

Calcium (mg)

-20

Phosphorus (mg)
Iron (mg)

-40

Carotene (µg)

-60

Thiamine (mg)
Riboflavin (mg)

-80

Niacin (mg)

Departure

Ascorbic acid (mg)
Fig. 2. Average nutrition status of total sample women (Percentage departure from standard
requirement)

Table 2: Average /Head/Day nutrients intake departure from the recommended dietary allowance (RDA) (in %)
Nutrients

General (39)
RDA Departure

Pregnant (44)
RDA Departure

Lactating (53)
RDA Departure

Average (136)
RDA Departure

Protein (gm)

50.0

-1.16

65.0

-25.02

72.0

-31.16

62.0

-20.56

Fat (gm)

20.0

+48.45

30.0

+0.38

45.0

-34.18

32.2

-6.48

Carbohydrates 430.0
(gm)

-13.95

430.0

-15.39

430.0

-16.66

430.0

-15.49

Energy (kcal) 2225.0

-12.00 2525.0

-23.09 2700.0

-29.09 2483.0

-21.78

Calcium (mg)

400.0

+40.61 1000.0

-41.57 1000.0

-39.39

800.0

-26.97

1400.0

-8.64 1400.0

-7.33 1400.0

-5.59 1400.0

-7.19

Phosphorus
(mg)
Iron (mg)

33.0

+1.79

Carotene (µg) 2400.0

30.0

+14.50

-66.90 2400.0

38.0

-13.95

-66.74 3800.0

30.0

+12.38

-79.12 2867.0

-72.26

Thiamine
(mg)

1.1

+53.64

1.30

+27.31

1.35

+25.56

1.25

+34.40

Riboflavin
(mg)

1.3

-39.23

1.5

-54.67

1.55

-53.73

1.68

-49.66

Niacin (mg)

14.0

+28.29

16.0

+9.70

17.5

-0.90

15.8

+11.52

Ascorbic acid
(mg)

40.0

+36.23

40.0

+29.48

80.0

-34.0

60.0

-11.62

Source: Field Survey, 1999-2000 and Gopalan et.al.( 1993).
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Fig 3. Nutrition status of the sample women
Mal-Nutrition
The nutrition deficiency disease may not essentially be due to lack of single nutrient. It may
occur due to the lack of more than one nutrient in the diet taken by the people for a specified duration
of the year. Nutrition deficiency is one of the serious problems in the hilly regions (Pant, 1994, Pant,
1998, Jalal et al., 2001). The deficiencies restrain their physical growth and metal development and
make them more susceptible to morbidity and mortality due to infectious disease.
In the present study an attempt has been made to assess the magnitude of the mal-nutrition
with the help of computing Body Mass Index using the formula weight (Kg)/ height2 (m). Category
wise Body Mass Index of 136 sample women has been calculated and classified into seven groups (1)
below 16-Chronic energy deficiency (CED) grade III, severe, (2) 16.01-17.0 CED grade II mild, (3)
17.01-18.5 CED grade I moderate (4) 18.51-20 low weight normal, (5) 20.01-25.0 normal (6) 25.0130.0 obese grade I and (7) Above 30.01 obese grade II.
Using BMI 18.5 as the criteria (optimum) for CED, 42.54% of the total 136 surveyed women
were found suffering from various degrees of CED. Among them 1.47%, were suffering from CED
grade III (severe), 11.76% from CED grade II (mild), and 29.41% from CED grade I (moderate) form
of mal- nutrition. More than 56% of total women were suffering low weight categories. Only one case
(0.74%) of the total was found in the obese grade I. The mean BMI was 19.26. Seven villages (50%)
were below the mean. It is observed that where literary was low there BMI was also low. About
43.59% of total (39) general women were suffering from various degree of CED. Among them
15.38% were found to be CED grade II (mild) and 28.21% from CED grade I form of mal-nutrition
(Table 3, Figure 3).

ENVIS Bulletin : Himalayan Ecology 16(1), 2008

29

Fig 4. Average CED in total sample women
Table 3: Average Body Mass Index (BMI) of the sample women (Chronic Energy Deficiency).
Group
>16-CED grade Ш (severe)

Category of the Sample Women
General
Pregnant
Lactating
0.6 (15.38)

01(2.27)
04(9.09)

06(11.32)

16(11.76)

17.01-18.50 CED grade I
(moderate)

11 (28.21)

11(25.00)

18(33.96)

40(29.41)

18.51-20.0 Low weight normal

09(23.08)

09(20.46)

16(30.19)

34(25.0)

20.01-25.0 Normal

13(33.33)

18(40.91)

12(22.64)

43(31.62)

25.1-30 Obese grade I

-

01(2.27)

-

01(0.74)

>30.0 Obese grade II

-

-

-

-

39(100.0)

44 (100.0)

53(100)

136(100)

16.01-17.0 CED grade II (mild)

Total

01(1.89)

Total
02(1.47)

Source: Field Survey, 1999-2000

Figures shown in parenthesis refer to the percentage to total sample.

Out of the total surveyed samples, general category women 23.08% were in low weight
normal category while 33.33% were found in normal category. The mean BMI of general category
women was 19.24. Out of total 44 pregnant sample women, about 36% suffered from the various
degree of CED. Among them only one case (2.21%) was of Bhaisorhi village that suffered from CED
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grade III (severe) while 4.1% were suffering from CED grade II (mild). Out of the total 20.45% were
found in CED low weight normal and 40.91% were in CED normal. Only one case (2.27%) resident
of Chhetrapal village was found in obese grade I. The mean BMI of pregnant women was 19.66. It is
evident from Table 3 that out of the total 53 lactating women about 47% were found suffering from
various degree of CED. Only one case (1.89%) was found to suffer from CED grade I while 11.32%
women were in the grade of CED II. Remaining 30.19 and 22.64% were found to be in low weight
normal and normal category, respectively. The mean BMI of the lactating women was 18.89, which is
lower than the region of 19.26 (Table 3; Figure 4). Study reveals that total child bearing women have
given birth to 318 children among them 24 babies expired during 1998-2000. Among the expired
children 83.34% did not survive even up to five months. It is primarily due to early marriage of
women and partly due to extremely hard life and harsh condition of work coupled with nutritional
deficiency. Study reveals that only 24.53% mothers gave birth to infant who weighed more than 2.5
kg while majority (47.17%) of them gave birth to infants who weighed between 2.01 to 2.5 kg and
28.3% infants were below 2 kg weight. The main cause of low birth weight i.e., below 2.5 kg infants
constitute 75.47% of the total, were poor calorie and protein intake by mothers during the pregnancy
in one hand and hard work in difficult terrain on the other. Health facilities available in the village or
region were poorly availed by the samples due to these facilities were poorly maintained.
Preventive Measures
The study concluded that major determinants of nutritional status of women are education,
income, health awareness, hygiene and sanitation in general, and food intake in particular. To over
come mal and under nutritional problem following remedial measures should be incorporated.
1. Implementation of compulsory schooling of girls up to the age of 15 (High school level)
2. Implementation of minimum age of Marriage Act of 18 years for girls.
3. Monitoring immunization programme.
4. Supplementary feeding programme.
5. Increase in the health and medical facilities.
6. Social movements or public campaign for health, hygiene, sanitation, dietary habits, family
planning, child bearing and rearing, etc.
7. Change in cropping pattern according to the nutritional requirements and modifications in
food habits.
8. Participation of women must be compulsory in all family and social activities/decisions.
9. Urgent need of thorough management of housing, water supply and sanitation.
10. Educating the rural women regarding the nutritional requirement for the particular stage of
life, e.g., menstrual, pregnant and lactating.
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STUDIES ON FLOWERING, POLLINATION AND FRUIT SET IN
SOME APPLE CULTIVARS
A. Chauhan#, G. Sharma and K.K. Jindal
Department of Pomology, Dr. Y.S. Parmar University of Horticulture and Forestry,
Nauni-Solan 173 230, Himachal Pradesh
INTRODUCTION
Pollination is a very important and inseparable component in respect of regular and consistent
production in a number of fruit crops. In a crop like apple, pollination is of utmost significance and its
proportion and magnitude is primarily based upon appropriate selection of varieties. In a short span of
about fifty years, apple cultivation has totally revolutionized the status of the farming community of
Himachal Pradesh. Both production and productivity in the early phase of apple cultivation showed
marked increasing trend but in recent times despite increase in area that is being brought under apple
cultivation, corresponding increase in productivity is lacking. A number of factors are responsible,
major being very old and declining orchards, lack of rootstocks, poor cultural practices, insufficient
pollinators and poor selection of pollinizers.
In the last decade, there has been drastic changes in the climatic conditions. On account of
strong micro climatic conditions, cultivars, as well as pollinizers, which were well adapted, have
started showing variable responses. This has necessitated the urgency to select suitable cultivars and
pollinizers for specific locations to sustain the declining trends in apple production and productivity.
These view points were kept into consideration with the idea to identify some suitable pollinizers for
delicious apple cultivars, which could resist the low productivity problem.
MATERIALS AND METHODS
Experiment was conducted during 2002 and 2003 at Regional Horticulture Research Station,
Mashobra, Shimla (H.P.). For pollination eight pollinizers were taken namely Golden Delicious, Red
Gold, Golden Spur, Tydeman’s Early Worcester, Granny Smith, Snow Drift, Golden Hornet and
Manchurian. Data were recorded on flowering duration, flowering density, anther dehiscence, stigma
receptivity in Delicious apple through fruit set under field condition, while pollen germination and
pollen viability in Erythrosin B and Acetocarmine were observed in laboratory condition. Data
presented is mean of two years observation. The observations on flowering were taken by recording
the dates of starting of flowering, full bloom (75% flowers opened) and end of flowering. From these
dates, the duration of flowering was worked out and expressed in days. Flowering density was
recorded at pink bud stage, the length of the selected branches was measured and expressed as number
of flower clusters per meter of shoot length (Lombard et al., 1988). For anther dehiscence fleshly
opened flowers were selected and observations were recorded from 8:AM to 6:PM at interval of 2
hours. The percentage of anther dehiscence was calculated from total number of anther dehisced
between 8:AM to 6:PM. Stigma receptivity was judged by artificially cross pollinating the
emasculated buds of the different age groups with suitable pollinizer. After cross pollination, flowers
were bagged and labeled. Stigma receptivity was determined by counting the number of fruitlet after
three weeks of cross pollinations. Pollen viability was tested in 0.04%. Erythrosin B and
Acetecarmine. In vitro pollen germination was done in sucrose solution of different concentration of
10, 15, 20 and 25%. The observations were recorded after 24, 48 and 72 hours in four to five
microscopic field and average germination percentage in each cultivar was worked out.
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RESULTS AND DISCUSSION
It is revealed from the data (Table 1) that maximum flowering duration (16 days) was
recorded in Snow Drift whereas, minimum duration (11 days) was recorded for Golden Spur and
Granny Smith Bist (1985), Sharma et al. (2005) and Sharma et al. (2006) reported that flowering
duration in apple ranged from 10-17 days. Flowering density varied significantly among the
pollinizers and varied from 12.32 to 33.48 clusters per meter. Snow Drift (Crab apple) recorded
maximum flowering density (33.48 flower cluster/meter), which was significantly higher than other
pollinizers whereas, minimum flowering density was observed in Tydeman’s Early Worcester (12.32
flower cluster/meter) which was statistically at par with Golden Delicious (13.58 flower cluster/meter)
and Granny Smith (15.52 flower cluster/meter). The results are corroborated by the findings of
Sharma and Gautam (2000). They reported that the Crab Apple had higher flower bud density in
comparison to that of Golden Delicious. Stigma receptivity in Delicious Apple by visual observation
observed during the period of study showed that stigma receptivity two days before anthesis ranged
between 30.00 - 33.30% and between 66.67 - 68.33%. On the day of anthesis, receptivity was
maximum varying between 83.30 to 85.00%, decreased to 65.00 - 66.67 and 40.00 to 43.30%,
respectively one and two days after anthesis. Like wise stigma receptivity determined through fruit set
method also indicated similar trend i.e., maximum fruit set was obtained the day of anthesis (37.90%)
and least being registered two days both before (7.89%) and after anthesis (5.59%).
Data pertaining to anther dehiscence revealed that amongst different pollinizers, highest
percentage of dehiscence was recorded in Golden Delicious (20.08%) which was statistically at par
with Red Gold (19.68%) and Snow Drift (19.85%). Minimum anther dehiscence was observed in
Granny Smith (17.60%), which was at par with Golden Hornet (17.89%) Manchurian (18.05%) and
Tydeman’s Early Worcester (18.26%). Pollen viability as determined by Erythrosin B test varied from
78.13 to 92.41%. The highest pollen viability in Erythrosin B was recorded in Red Gold (92.41%)
followed by Golden Delicious (91.42%) and Granny Smith (89.03%) and lowest was observed in
Golden Hornet (78.13%) when pollen viability was determined by Acetocarmine stain it ranged from
77.15 to 90.68%. Golden Delicious recorded highest pollen viability (90.68%) which was statistically
at par with all other pollinizers except Golden Hornet and Manchurian whereas, lowest pollen
viability was in Golden Hornet (77.15%) which did not differ statistically from Manchurian. The
observation recorded on in vitro pollen germination of apple pollinizers in sucrose solutions at room
temperature indicated that maximum pollen germination (69.97%) was found in Red Gold pollinizer
irrespective of incubation period and sucrose concentration which was statistically better than any
other pollinizers, on the contrary, significantly least value of 56.32% pollen germination was recorded
in Golden Hornet.
Pollen germination percentage increased significantly with the increase in incubation period
from 24 hrs to 72 hrs irrespective of pollinizing cultivars. Difference in anther dehiscence and pollen
viability among the pollinizers can be attributed to weather condition and the cultivars themselves.
Variable genetic constitution of different cultivars in apple might be the reason for variation in pollen
grain germination. Similar variation but in different cultivars and pollinizer at university of
Horticulture and Forestry campus has also been reported by Sharma et al. (2005 and 2006).
All the cultivars under study gave maximum pollen germination in 10% sucrose solution
which appeared to be optimum as compared to 15, 20 and 25% sucrose solutions. In most of the
cultivars under study an increase in sucrose concentration beyond 10% resulted in decreased pollen
germination and the observation does not match with the observation of Sharma et al. (2005) who
observed best pollen germination in 15% sucrose solution.
Several workers have also studied the apple pollen germination in different sucrose
concentrations. Kobel (1926) reported that 10-15% sucrose solution was optimum for apple pollen
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germination. However, Bist (1985) and Kumar (1996) obtained maximum pollen germination in most
of the apple cultivars with 10% sucrose solution which is in conformity with the present findings.
Pollination is an essential component in apple cultivation. The results in respect of time,
duration of flowering, anther dehiscence are in line with the work of earlier workers (Kumar 1996,
Sharma et al., 2005 and Sharma et al., 2006). The observations on pollen characters are in accordance
with the earlier work (Sharma et al., 2006). The study of flower and pollen characteristic are very
essential to manipulate and also in selecting a suitable pollinizer especially in a crop like apple where
both production and productivity delicately balanced on the pollinizers. Through such studies suitable
pollinizers for main cultivars under localized conditions would definitely play important role to
sustain productivity.
Table 1: Flowering density, duration, stigma receptively, anther dehiscence and pollen viability in different
pollinizers of apple
Pollinizers Flowering
density

Age of stigma
FlowAnther Pollen viability
Pollen
ering
dehiscgermination in
sucrose
durat- Before anthesis On the After anthesis
ence
day of
(%)
ion -2 day -1 day
Erythro- Acetocanthesis -2 day -1 day
sin B armine
(0.04%) (1%)

Manchuri- 20.06 12.50 4.00
13.46 26.83 12.51
3.45
18.05 82.53
an
(11.48) (27.06) (30.92) (20.55) (10.54) (24.52) (9.08)

77.92
(8.82)

59.21 (50.49)

Snow
Drift

33.42 16.00

7.50
18.75 37.05 17.10
6.78
19.85 87.89
(15.57) (25.11) (36.90) (24.22) (15.06) (25.58) (9.31)

90.14
(9.49)

64.14 (53.53)

Golden
Hornet

26.12 14.50

6.65
18.21 30.32 15.60
5.00
17.89 78.13
(14.93) (25.07) (30.37) (23.22) (12.85) (24.38) (8.83)

77.15
(8.78)

56.32 (48.76)

Tydeman’ 12.32 11.50 6.00
16.24 30.26 13.20
5.35
18.26 84.90
s Early
(13.86) (22.88) (32.48) (20.90) (13.35) (24.60) (9.21)
Worcester

83.22
(9.12)

60.94 (51.58)

Granny
Smith

8.86
20.89 42.20 19.95
5.94
17.60 89.05
(17.01) (26.86) (40.41) (26.39) (14.02) (24.23) (9.43)

87.93
(9.36)

64.84 (54.59)

Golden
13.58 12.50 11.26 24.45 46.35 22.09
7.01
20.08 91.42
Delicious
(19.38) (29.32) (42.86) (27.85) (15.28) (25.94) (9.56)

90.68
(9.52)

67.95 (55.98)

Red Gold 17.96 13.50 11.58 24.95 50.33 24.98
6.14
19.68 92.41
(19.59) (26.64) (45.47) (29.68) (14.15) (25.63) (9.61)

86.07
(9.27)

69.97 (57.33)

Golden
Spur

85.85
(9.26)

62.70 (52.64)

15.52 11.00

21.80 11.00

Mean

-

-

CD0.05

5.31

-

7.31
19.94 39.84 18.52
5.08
18.76 84.33
(15.59) (26.31) (38.90) (25.42) (13.01) (25.10) (9.17)
-

-

1.87
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-

-

0.58

0.20

0.21

0.76
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STUDY OF RESEARCH TRENDS IN LAND AND WATER RESOURCE
MANAGEMENT IN G.B. PANT INSTTITUTE OF HIMALAYAN
ENVIRONMENT AND DEVELOPMENT
M. Anand and K. Kumar
G.B. Pant Institute of Himalayan Environment and Development,
Kosi-Katarmal, Almora 263643, Uttarakhand

INTRODUCTION
It has been found that in many research institutes, the research findings are not always
published in journals. However, the details about such research projects are recorded in the annual
reports of the institutions. Annual reports reflect the scientific contribution of an institute in various
areas. It provides latest information about research and development of an organization. Studies on
research contributions based on articles published in journals are common (Tapaswi and
Maheswarappa, 1999; Dizon and Sadorra, 1995). However, studies on research contributions based on
annual reports are not common. Recently, Bhatia et al., (2006) studied the research trends in the
National Institute of Occupational Health based on annual reports for a period of 25 years from 1975
to 1999.
In this paper an attempt has been made to assess the research trends in the field of ‘Land and
Water Resource Management (LWRM) core programme of the G.B. Pant Institute of Himalayan
Environment and Development (GBPIHED) on the basis of the information published in the annual
reports of the Institute for a period of 17 years i.e. from 1989 – 90 to 2005 – 06. The research and
development programmes of the GBPIHED have been based on a multi-disciplinary and holistic
approach with particular emphasis on interlinking of natural and social sciences in order to achieve
the sustainable development of the Indian Himalayas. The R&D activities of the Institute are centered
around the following seven core programmes:
 Land and Water Resource Management.
 Sustainable Development of Rural Ecosystems
 Conservation of Biological Diversity
 Ecological Economics and Environmental Impact Analysis
 Environmental Physiology and Biotechnology
 Institutional Networking and Human Investment
 Indigenous Knowledge Systems
METHODOLOGY
For the present study, annual reports of the Institute for a period of 17 years from 1989-90 to
2005-06 financial years were considered. Data collected on ‘Land and Water Resource Management’
and analysed distributing them on various criterion such as, year of initiation of projects, span of
completion, comparing new projects with old, sponsorship, geographical and subject. Data on thirtynine projects have been utilized for the study.
Findings
The yearly distribution of projects, pertaining to LWRM core programme reveals that 5
(12.82%) projects/activities were initiated in the financial year 1997-98 and 2004-05, which is highest
score, followed by 4 (10.26%) projects/activities each in the year 1989-90 and 1994-95; 3 (7.68%)
projects/activities each during the years 1999-00; 2 (5.13%) projects/activities each in the years 199192, 1993-94, 1998-99, 2000-01, 2001-02 2002-03, 2003-04 and 2005-06; and 1(2.56%)
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project/activities each in the years 1990-91, 1992-93. No project was initiated in the years 1995-96
and 1996-97, which may be due to large number of on going projects.
Table 1 shows the distribution of projects/activities by span of completion. It reveals that 6
(15.38%) projects/activities were completed in a year i.e. taken minimal time while one project took 9
years time, being a major project. 4 (10.26%) projects/activities took 2 years period followed by 10
(25.65%) projects/activities took 3 years, which is the maximum in number, 7 (17.95%)
projects/activities took 4 years, 1 (2.56%) project/activities took 5 years and 2 (5.13%)
projects/activities took 5 and 6 years each. Figures of years with plus (+) sign indicates that projects
were continuing in the financial year 2005-06.
Table 1: Distribution of LWRM Projects/Activities by Span of Time
No. of Years
No of projects/activities
Percentage
Upto 1
6
15.38
1+
2
5.13
Upto 2
4
10.26
2+
3
7.69
Upto 3
10
25.65
Upto 4
7
17.95
4+
1
2.56
Upto 5
1
2.56
Upto 6
2
5.13
Upto 7
2
5.13
Upto 8
0
0.00
Upto 9
1
2.56
Total
39
100.00

The distribution of projects/activities by sponsorship reveals that 24 (61.54%) projects were
funded by the GBPIHED i.e. in-house projects alone, followed by 11 (28.21%) projects those were
sponsored by the Indian funding agencies, which include DST, CSIR, Dept. of Land Resources,
Swajal, Space Application Centre, whereas 4 (10.25%) projects were sponsored by the international
funding agencies, which include ICIMOD, APN and Institute of Norwegian Centre for International
Agricultural Development.
Geographical distribution of projects among Eastern Himalayan Region, Central Himalayan
Region and other Indian Himalayan Region revealed that maximum projects i.e. 30 (76.92%) have
been on the Central Himalayan Region, 07 (17.95%) projects on the Eastern Himalayan Region, and 2
(5.13%) projects on the other Indian Himalayan regions.
Distribution of projects according to contents of the concerned projects revealed that out of
39 projects, 17 (43.59%) each were pertaining to land resources and management. 12 (30.77%)
projects were pertaining to water resource and management. 7 (17.95%) projects were pertaining to
land hazard and 3 (7.69%) projects were pertaining to glaciology.
It can be concluded that trends of R&D activities across the 17 years period under Land and
Water Resource Management (LWRM) core would be helpful in deciding the thrust areas to be
undertaken in future plan of the institute (GBPIHED).

38

ENVIS Centre, GBPIHED

REFERENCES
Annual Reports: (1989-90 to 2005-06). G.B. Pant Institute of Himalayan Environmental &
Development, Kosi-Katarmal, Almora.
Bhatia, Ketki, N. Mohan Rao and H.N. Saiyed. 2006. Research trends in a premier institute based on
annual reports. Annuals of Library and Information Studies 53: 61-64
Dizon, L.B. and Sadorra, M.S.M. 1995. Pattern of Publication of staff of an International Fisheries
Research Center. Scientometrics 32 (1): 67-75.
Tapaswi, M.P and Maheswarappa, B.S. 1999. Some trend in Oceanographic Research Publications
(1963-1992). Library Science with Slant to Documentation and Information Science 36 (3):
173-192.

ENVIS Bulletin : Himalayan Ecology 16(1), 2008

39

Selected Abstracts
Azeez, K.K. Abdul and Harinarayana,
T. 2007. Magnetotelluric evidence of
potential geothermal resource in Puga,
Ladakh, NW Himalaya. Current Science
93(3): 323-329. National Geophysical
Research Institute, Uppal Road,
Hyderabad-500007, India.
[GEOTHERMAL RESOURCE;
MAGNETOTELLURIC STUDY;
POWER GENERATION;
RESISTIVITY]

The Puga area in eastern Ladakh, Jammu and Kashmir, is
known to be the most promising field in India as pointed out
by geo-scientific studies in the area. However, lack of deep
subsurface information put constraints to the geothermal
resource evaluation in Puga. The recent magnetotelluric study
in Puga revealed anomalous conductive (~5 Ohm.m) structure
at a depth of 2 km in the area of geothermal manifestation.
Analysis of temperature logs indicated a high temperature
(~260oC) associated with the anomalous conductive structure
and signifies potential geothermal resource in the area. We
discuss the results in the context of geothermal resource
utilization for power generation in the area.

Bahar, Nawa and Singh, V.R.R. 2007.
Seed source selection of Sapindus
mukorossi in Himachal Pradesh. The
Indian Forester 133(6): 731-736. Forest
Tree Seed Laboratory, Silviculture
Division, Forest Research Institute,
Dehradun, Uttarakhand.
[ENVIRONMENTAL FACTORS;
GERMINATION; SEED DIAMETER]

Source variation study of Sapindus mukorossi Gaertn. was
undertaken to identify the superior seed sources for
production of quality seedling. Thirteen seed sources sampled
from different locations in Himachal Pradesh State. Variation
for most of the studied characters indicated non-clinal pattern.
On average, the population of Deothal (Rajgarh Forest
Division), Majheen (Dehra Forest Division) and Naina Tikker
(Rajgarh Forest Division) were found to be the best on the
basis of weight, germination per cent and vigour index of seed
as an important criterion for delineation of the superior seed
source. This preliminary investigation will be useful for
further improvement of the species for better productivity.

Bera, Biswajit 2007. A geotechnical
evaluation of the Sichey landslide of
Gangtok, Sikkim Himalayas.
Geographical Review of India 69(4):
434-441. Department of Geography,
Rabindra Bharati University, Kolkata.
[LANDSLIDE; REMOTE SENSING;
SIKKIM HIMALAYA]

Sikkim state, situated on a part of the inner and the axial belts
of Eastern Himalaya, receives intense rainfall during the
monsoon period. During rains the area suffer from repeated
slope failures. Over the last two decades, a number of land
slides and subsidences have occurred and some of these have
aggravated due to unscientific buildings construction over the
vulnerable geological structure. However, these slides have
continued to pose problems to the communication system
along the Indira by-pass. A detailed study has been carried out
by the author on the major slides in Gangtok town and
surroundings. The results of these studies bring out the
present status of the major slides, their detailed mapping, the
causative factors and mechanism, together with the suitable
remedial measures have been depicted in this paper.

Bhattacharyya, Amalava; Sharma,
Jyoti; Shah, Santosh K. and
Chaudhary, Vandana 2007. Climatic
changes during the last 1800 yrs BP
from Paradise Lake, Sela Pass,

An exploratory pollen and carbon isotopic study carried out
from a 1 m deep sediment profile at the Paradise Lake (4176
m amsl) near Sela Pass has revealed vegetation vis-a-vis
climatic changes during Late Holocene. Around 1800 yrs BP
(around AD 240), conifer-broad-leaved forest used to grow in
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Arunachal Pradesh, Northeast
Himalaya. Current Science 93(7): 983986. Birbal Sahni Institute of
Palaeobotany, 53, University Road,
Lucknow-226007; Department of Science
and Technology, New Delhi-110016.
[CLIMATE CHANGE; LATE
HOLOCENE; PALAEO CLIMATE;
PALYNOLOGY; PARADISE LAKE]

the vicinity of the study site under warm and moist climate,
similar to the pre-vailing present-day conditions which turned
out to be comparatively more warmer 1100 yrs BP (around
AD 985) corresponding to the Medieval Warm Period. The
glaciers seem to have receded and tree line might have been
closer to the site. Around 550 yrs BP (around AD 1400)
decrease in Tsuga, Juniperus and Quercus suggests a trend
towards comparatively cooler and less moist climate
corresponding to the Little Ice Age. This is followed by an
amelioration of climate more or less equivalent to the present
day. Carbon isotopic analyses in sediments at different
intervals reveal fluctuation of C-3 taxa dominantly throughout
under variable moist climatic regime.

Bhatt, V.P. and Vashishtha, D.P. 2008.
Indigenous plants in traditional
healthcare system in Kedarnath valley
of western Himalaya. Indian Journal of
Traditional Knowledge 7(2): 300-310.
Department of Botany, Government PG
College Gopeshwar, Chamoli;
Department of Botany, HNB Garhwal
University, Srinagar, Uttarakhand.
[ETHNOMEDICINE; KEDARNATH
VALLEY; PLANT COSERVATION;
TRADITIONAL HEALTH CARE
SYSTEM]

The study deals with the indigenous plants used in traditional
healtcare in Kedarnath valley of Uttarakhand in western
Himalaya. A total 130 plant species belonging to 94 genera
and 62 families have been identified. Of these, 21 species are
trees, 19 species are shrubs and 90 species are herbs. These
species diversity are described for their distribution, utilisation
pattern, and indigenous uses. The roots, rhizomes, bulbs,
stems, tubers, leaves, barks, fruits and seeds are used for
treatment of different ailments. The plants are rare (30 sp),
endangered (15 sp), and vulnerable (3 sp) and common (82).
As per their population structure, several anthropogenic and
natural causes are analysed for their threatened status. The
study is a first attempt to study the medicinal plants of the
Kedarnath valley area. Documentation of traditional
knowledge on the ethnomedicinal use of these plants was
studied.

Bidyananda, Maibam and Deomurari,
M.P. 2007. Geochronological
constraints on the evolution of
Meghalaya massif, northeastern India:
An ion microprobe study. Current
Science 93(11): 1620-1622. Department
of Geological Sciences, Gauhati
University, Guwahati-781014; Planetary
and Geosciences Division, Physical
Research Laboratory, Ahmedabad
380009. [BASEMENT GNEISS; ION
MICROPROBE; MEGHALAYA
MASSIF; SHILLONG GROUP;
ZIRCON DATING]
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Butola, Jitendra S. and Samant, S.S.
2007. Effect of different growth
environments on seed germination and

The present paper examines the effect of different
environmental conditions on seed germination, growth and
survival of the seedlings and identifies the best propagation

Pb-206Pb
isotope
systematic
of
zircons
from
quartzofeldspathic gneisses and metasediments belonging to
the basement gneiss and Shillong group of the Meghalaya
massif has been investigated using an ion microprobe. The
zircon age of the gneissic samples revealed the existence of
multiple protolith components ranging in antiquity between
~1.5 and 2.6 Ga. The age distribution of the detrital
metasedimentary zircons is similar to the range of the gneissic
protoliths. Zircons from a charnockite sample yielded ages of
1.0-1.3 Ga, presumably recording the global Grenvillian
orogeny. Our data suggest that crust formation in Meghalaya
massif started during the Archaean and experienced a
protected and episodic evolution that has some similarity with
the Eastern Ghats Province.
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growth performance of seedlings of
Ashwagandha (Withania somnifera
Dunal). Indian Journal of Forestry
30(4): 529-534. G.B. Pant Institute of
Himalayan Environment and
Development, Himachal Unit, MohalKullu-175126, H.P. [ASHWAGANDHA;
BIOMASS; ENVIRONMENTAL
CONDITION; MEDICINAL PLANT;
SEED GERMINATION]

condition for mass multiplication of Withania somnifera
Dunal. The seed germination in laboratory condition was
significantly (P<0.05) higher (83%) as compared to that in
polyhouse (31.11%) and open beds (24.44%) however, no
germination was found in wasteland. The overall performance
of the species was best under polyhouse condition compared
to open nursery beds. The plant height was strongly and
positively correlated (P<0.01) with all the morphological
traits excluding number of branches and number of primary
roots, as an indicator of healthy seedlings of this species.
Considering high medicinal and commercial values as well as
natural availability of this species in sub-tropical region of
Kullu valley. Himachal Pradesh, promotion of this species in
cultivation has been suggested.

Chanda, Ranabir; Mohanty, J.P.;
Bhuyan, N.R.; Kar, P.K. and Nath,
L.K. 2007. Medicinal pants used
against gastrointestinal tract disorders
by the traditional healers of Sikkim
Himalayas. Indian Journal of Traditional
Knowledge 6(4): 606-610. Himalayan
Pharmacy Institute, Majhitar, Rangpo737132, East Sikkim.
[ETHNOMEDICINE;
GASTROINTESTINAL TRACT
DISORDERS; INDIGENOUS
KNOWLEDGE; MEDICINAL PLANTS;
SIKKIM HIMALAYA]

Ethnomedicinal survey of various tribes in the four districts of
Sikkim reveals the use of medicinal plants. The paper records
ethnomedicinal values of 36 plants species belonging to 27
families having the activities in gastrointestinal tract
disorders. A list of plants species along with their plant
names, family, local names, plant parts used and the mode of
administration has been enumerated.

Chanderlekha and Sharma, Kulwant
Rai 2007. Effect of climatic factors on
oleoresin yield from Chir pine (Pinus
roxburghii Sargent). The Indian Forester
133(3): 369-373. College of Forestry, Dr.
Y.S. Parmar University of Horticulture
and Forestry, Nauni-Solan, Himachal
Pradesh. [CHIRPINE; CORRELATION
CO-EFFICIENT; ENVIRONMENTAL
CONDITION]

Chir pine (Pinus roxburghii Sargent) is commercially tapped
for oleoresin in India. An experiment was laid out to elucidate
the relationship of environmental parameters with oleoresin
yield in the diameter class of 30-40 cm. The study revealed
that the oleoresin yield was significantly affected by
environmental factors. The oleoresin yield was positively and
highly significantly correlated with temperature (0.9465). The
non-significant and positive correlation was found with
relative humidity, sunshine hours/month and evaporation. The
negative correlation had been observed between oleoresin
yield and rainfall (-0.4927). The functional relationship
between oleoresin yield with temperature, relative humidity,
sunshine hrs/day and evaporation depicted a contribution of
99.23 per cent of variation.

Chauhan, K.C.; Kumar, Ranjeet and
Thakur, I.K. 2007. Association analysis
on seed physical, germination and
seedling traits in Pinus roxburghii

Data on 42 seed sources of Pinus roxburghii were recorded
for different characters. Genotypic and phenotypic correlation
coefficients between different pairs of characters were worked
out which became insufficient to explain relationship among
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Sargent. Indian Journal of Forestry
30(4): 493-498. College of Forestry, Dr.
Y.S. Parmar University of Horticulture
and Forestry, Nauni, Solan-173230, H.P.
[COLLAR DIAMETER;
CORRELATION CO-EFFICIENT;
GERMINATION]

characters. Therefore direct and indirect causes of association
were identified with the help of path coefficient analysis
which revealed that 100-seed weight (0.507), needle length
(0.456), seedling height (0.422), and collar diameter (0.140)
contributed directly to shoot dry weight thereby, indicating
that these characters may be considered as effective traits for
selection, for increasing the ultimate yield i.e. shoot dry
weight.

Chauhan, Rajesh; Venkaiah, K. and
Khurana, D.K. 2008. Growth behavior
of Populus deltoides clones in temperate
zone. Indian Journal of Forestry 30(4):
397-401. Regional Horticultural Research
Station, Bajaura, Kullu, Himachal
Pradesh; Dept. of Forest Products
Utilization, College of Forestry,
Ponnampet, Karnataka; Department of
Tree Improvement, University of
Horticulture and Forestry, Nauni, Solan173230, H.P. [DIAMETER;
ENVIRONMENTAL DEGRADATION;
GROWTH RATE; POPLAR CLONES]
Chhetri, D.R. 2007. Medicinal plants
scenario in Darjeeling Himalayas:
Conservation and cultivation as
alternative crop. The Indian Forester
133(5): 665-678. Panchavati Greentech
Research Society, Darjeeling, West
Bengal. [BIODIVERSITY; CROPPING
SYSTEM; DARJEELING HIMALAYA;
FLORA; MEDICINAL PLANT]

The present investigation was carried out to study the growth
behavior of Poplar clones under short rotation and intensive
culture. Diameter increase of clones showed typical sigmoidal
growth curve. Decline and irregular increase and decrease in
c.a.i are mainly attributed to the flooding of area. However
genetic constitution of individual clones is responsible for
variation in growth rate of clones under investigation.

Chettri, Nakul; Sharma, Eklabya;
Shakya, Bandana and Bajracharya,
Birendra 2007. Developing forested
conservation corridors in the
Kangchenjunga landslide, Eastern
Himalaya. Mountain Ressearch and

The traditional agricultural practice in Darjeeling Himalayan
region is characterized by low input, low risk and low yield.
Lack of irrigation, small land holdings, difficult terrain and
nutrition depletion etc., limit the area of operation for
agriculture. Therefore, for the farmers here, a high economic
return from limited land holding, maintenance of sustainable
conditions and preservation of biodiversity are the challenges.
Considering the special condition in Darjeeling Himalayas,
the best way of sustenance is to go for high-value, lowvolume cash crops. Cultivation of medicinal plants is such an
alternative. Darjeeling Himalayan region is very rich in
medicinal plant flora, but so far, it has not been able to exploit
the full potential of this sector. Some Government agencies
are doing some work and they have already identified certain
plants for commercial cultivation and conservation, for which
financial support is provided. Local NGOs are also doing
some work towards cultivation of medicinal plants. This type
of alternative cropping system is being proved to be a suitable
livelihood strategy for this region.
The Kangchenjunga landscape in the transboundary regiona
of Nepal, Bhutan and India has rich forest resources offering a
wide range of ecosystem services to local people and habitats
for many rare plant and animal species. Despite conservation
efforts in several fragmented protected areas in the past, forest
ecosystems and their multiple functions have been affected by
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Development 27(3): 211-214.
ICIMOD,GPO Box 3226, Kathmandu,
Nepal. [CONSERVATION;
FRAGMENTED FORESTS;
LANDSCAPE; NEPAL]

over-extraction of resources, haphazard land use practices,
intensive agriclture, overgrazing, unmanaged tourism, and
unplanned infrastructure development. We describe a multilevel and multi-stakeholder transboundary process initiated in
2002 with the overall objective of restoring fragmented and
deteriorating forest resources through development of
conservation corridors and adaptation of conservation
measures, moving from a species approach to a landscape
approach. In collaboration with governmental and nongovernmental organizations, academics, and communities, the
International Centre for Integrated Mountain Development
(ICIMOD) has been addressing the conservation issue by
promoting participatory reforestation and transboundary
collaboration, and linking conservation with sustainable use
of resources by local communities.

Chhetri, R.B. and Gauchan, D.P. 2008.
Traditional knowledge on wood
processing of Utis in Panauti of
Kavrepalanchowk district, Nepal.
Indian Journal of Traditional Knowledge
7(1): 112-115. Department of
Environmental Science; Department of
Biotechnology, PB No. 6250, KTM
Dhulikhel Kavre, Kathmandu University,
Nepal. [HANDICRAFTS; IALNUS
NEPALENSIS D.DON; NEPAL; UTIS;
WOOD PROCESSING]

Present study has aimed to communicate the indigenous
technical knowledge (ITK) on the processing of wood of Utis
(Alnus nepalensis D.Don) into various cottage products. Rural
folk in Nepal has a rich folklore about indigenous utilization
of different parts of different plants. Likewise soft wood
obtained from mature bole of Alnus in the mid-hills of Nepal
is extensively used in cottage industry for the manufacture of
musical instruments, idols, toys, low cost furniture, cottage
timber, electric wiring support chips, meter box, juction box,
socket box, bulb holder, etc. The multifarious properties of
Utis wood are much valued in the socio-economic upliftment
of ethnic people in Nepal. Utis wood processing cottage
industries are based on single species of Alnus tree because
the wood is readily available and the soft texture of the wood
enhances the processing conveniently to a greater extent.

Dabral, P.P. and Baithuri, Neelakshi
2007. Economic evaluation of water
harvesting pond under humid
condition of Arunachal Pradesh.
Journal of soil and Water Conservation
6(1): 24-28. Department of Agricultural
Engineering, North Eastern Regional
Institute of Science and Technology,
Nirjuli, Itanagar-791109, Arunachal
Pradesh. [CULTIVATION; KHARIF
VEGETABLE; WATER
HARVESTING]

In KVIC multidisciplinary training center Midpu (Doimukh),
Itanagar, Arunachal Pradesh, there was no water harvesting
pond before the year 2000. They used to grow kharif
vegetable in 0.853 hectare area only during kharif season.
After the construction of two water harvesting ponds dug outcum-embankment type (having sizes 38.4 m x 58 m x 3.5 m
and 26 m x26 m x 2.5 m), they started growing kharif
vegetables (2.05 hectare area), rabi vegetables (0.792 hectare),
forage during rabi season (1.32 hectare). They also started
rearing of fish in these water harvesting ponds. The benefitcost ratio of the system worked out to be 2.77:1 which
indicated that, in order to impart stability to agricultural
production in foothills of humid area of Arunachal Pradesh
farm ponds seems to hold the key.

Devi, A. Sarjubala and Yadava, P.S.
2007. Wood and leaf litter

The decomposition of wood and leaf litter of a dominant tree
species, Dipterocarpus tuberculatus Roxb, was studied from
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decomposition of Dipterocarpus
tuberculatus Roxb. in a tropical
deciduous forest of Manipur, Northeast
India. Current Science 93(2): 243-245.
Department of Life Sciences, Manipur
University, Imphal-795003, India. [LEAF
LITTER DECOMPOSITION; LIGNIN;
NITROGEN; WOOD
DECOMPOSITION]

March 1999 to June 2000 in a tropical deciduous forest of
Manipur, Northeast India. The weight loss pattern and
concentration of nitrogen (N) and lignin during
decomposition were also evaluated. The monthly weight loss
was significantly correlated (P<0.05) with soil moisture and
rainfall in both types of litter. The rate of weight loss was
faster in wood litter than leaf litter, probably due to termitefeeding activities.

Dhyani, Sandeep and Joshi, S.P. 2007.
Angiospermic diversity of Karwapani
fresh water swamp forest in Doon
valley, Uttarakhand. The Indian
Forester 133(8): 1101-1108. Botany
Department, D.A.V. (P.G.) College,
Dehradun, Uttarakhand.
[BIODIVERSITY; DIVERSITY; DOON
VALLEY; NATURAL RESOURCE]

The present study enumerates floristic diversity of the
Karwapani swamp forest in Doon valley, Uttarakhand. This
study was conducted in the year 2002-2003. The plant
diversity of Karwapani swamp forest is represented by 53
families, 130 genera and 155 species of angiosperms. The
present study reveals low diversity of angiosperms when
compared with Babu and Dskshini probably due to closed
canopy of tree species. Dicots contributed approximately 83%
of the floral diversity. The tree layer of the forest is dominated
by Shorea robusta, which is associated with Mallotus
philippensis, Mangifera indica, Syzygium cuminii etc., and the
shrub layer is dominated by Ardisia solanacea, Asparagus
adscendens, Calamus tennuis, Clerodendrum viscosum and
Lantana camara while the herbaceous layer includes,
Nasturtium officinale, Ageratum conyzoides, Oplismanus
compositus, Pouzolzia pentandra and Mentha piperata.

Dutt, Bhupender and Negi, Viraj Man
2007. Species composition, diversity
and distribution pattern of medicinal
and aromatic plants of Sangla valley in
Himachal Pradesh. Indian Journal of
Ecology 34(1): 19-23. Department of
Forest Products, Dr. Y.S. Parmar
University of Horticulture and Forestry,
Nauni-173230, Himachal Pradesh.
[DISTRIBUTION PATTERN;
DIVERSITY; HIMACHAL PRADESH;
MEDICINAL AND AROMATIC
PLANTS; SANGLA VALLEY]

Species composition, diversity and distribution pattern of
medicinal and aromatic plants was analyzed at three different
sites of altitude ranging from 2700-3600m a.s.l. of Sangla
vallley of district Kinnaur in Himachal Pradesh. Keeping in
view the richness of medicinal and aromatic plants for
conducting phytosociological studies in Sangla valley,
complete survey of the area was carried out to select three
sites. In all the three sites, most represented herb was
Arisaema flauvm (Avg. IVI 32.01), whereas, least represented
herb was Epilobium wallichianum (Avg. IVI 4.02). Among
shrub species the most represented species was Juniperus
communis (Avg. IVI 58.49), whereas, the least represented
shrub species was Eisholtzia fruticosa (Avg. IVI 19.63.
Majority of herb species exhibited contiguous distribution
pattern, which was followed by random distribution pattern.
However, most of the these species are on the verge of
extinction and for the scietific management of these plant
species, the study of the soil, geology, climate, associated
vegetation and resource availability in their natural habitat are
pre requisite.

Gera, Mohit; Koul, Ajay Raj and Gera,

Comparative study on quality of Bamboo seedlings of two
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Neelu 2007. Comparative study on
quality of Bamboo seedlings in root
trainers and polythene bags. The Indian
Forester 133(3): 306-312. Seed
Development Division, State Forest
Research Institute, Jammu, Jammu &
Kashmir. [BAMBOO; COLLAR
DIAMETER; ROOT BIOMASS;
SEEDLING]

species, viz., Dendrocalamus strictus and Bambusa bamboos,
raised in different sized root trainers, polythene bags kept of
mounted angle iron (MAI) beds and nursery beds, has shown
that significant variations exist in almost all seedling
morphological parameters, viz., height, collar diameter,
number of tillers, shoot biomass, fibrous root biomass,
rhizome biomass and total root biomass among all the
treatments. When compared on the basis of seedling quality
parameters, viz, sturdiness, root/shoot ratio, ratio of fibrous to
total root biomass and rhizome to total root biomass, the
seedling raised in 300 cc root trainers and polythene bags kept
on MAI beds performed better. The study has shown that
good quality Bamboo seedlings can be raised in root trainers
on large scale. The limited space available to the plant in root
trainers had no adverse effect on rhizome development. The
system also facilitates mass propagation of Bamboo stock
through macroproliferation.

Giri, D.; Murthy, V.K.; Adhikary, P.R.
and Khanal, S.N. 2007. Cluster analysis
applied to atmospheric PM10
concentration data for determination of
sources and spatial patterns in ambient
air-quality of Kathmandu Valley.
Current Science 93(5): 684-687.
Department of Mathematical Sciences
and Department of Environmental
Sciences and Engineering, Kathmandu
University, Dhulikhel, Kavre, P.O. Box
6250, Kathmandu, Nepal; Department of
Chemistry - Science and Humanities,
P.E.S. Institute of Technology, 100 Ft
Ring Road, BSK III Stage, Bangalore560085. [AIR-MONITORING
NETWORK; CLUSTER-ANALYSIS;
EMISSION SOURCE; PARTICULATE
MATTER]

The statistical cluster analysis of particulate matter
concentration, measured as PM10 in a network of air quality
monitoring stations, in Kathmandu Valley is presented. PM10
data for the period 2003-05 has been analysed. Spatial
classification was attempted on the basis of ambient airquality data. A hierarchical agglomeration schedule using
linkages between groups by the Euclidean distance metric was
used and Ward's strategy was followed to unite two clusters.
Two distinct cluster were formed irrespective of the season.
The pre monsoon cluster of monitoring sites reflected similar
rural characteristics. The orther cluster comprising air
monitoring sites was typified in having urbanized areas with
densely populated commercial characteristics with high motor
vehicular traffic. The cluster characteristics of monitoring
sites during the monsoon, post-monsoon and winter seasons
reflected city-centric and distant area characteristics. Cluster
analysis reiterates the fact that it is the nature of sources that
matters, on the overall air quality of the area. Results of both
cluster analysis and non-parametric tests suggest that in the
Kathmandu Valley there is difference in pollutant levels
across land-use types and topographical characters.

Kala, C.P. 2007. Local preferences of
ethnobotanical species in the Indian
Himalaya: Implications for
environmental conservation. Current
Science 93(12): 1828-1834. National
Medicinal Plants Board, 36, Janpath,
Chandralok Building, New Delhi-110001.
[CONSERVATION; DEVELOPMENT;
ETHNOBOTANICAL SPECIES;

The preference of local communities on the importance of
various groups of ethnobotanical species were examined in
the Indian Himalayan State of Uttarakhand in order to select
key species for development of the society and environmental
conservation. The results indicated that the preferences of
local people varied across different ethnobotanical groups of
species. A total 32 medicinal, 16 horticultural, 22 fodder and
20 timber-yielding plant species were selected as the most
preferred by the local people of Uttarakhand. Twelve species
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LOCAL PREFERENCES]

of medicinal plants preferred by the local people were rare
and endangered, and one was near threatened. There were
regional variations in the selection of preferred ethnobotanical
species by the local people due to the availability of different
and diverse floristic compositions around their settlements.

Kapoor, Anju; Kanwar, Promila and
Sharma, Neetu 2008. Handicrafts
heritage of Gaddi tribe of Himachal
Pradesh. Indian Journal of Traditional
Knowledge 7(1): 62-66. Department of
Home Science Extension Education,
College of Home Science, CSK Himachal
Pradesh Agricultural University,
Palampur-176062, Himachal Pradesh.
[GADDI TRIBES; HIMACHAL
PRADESH; TRADITIONAL
HANDICRAFTS]

The tribal people of Himachal Pradesh are living close to
forests and facing unfavorable climatic conditions. Gaddi, the
semi-agricultural tribe of Bharmaur area of Chamba district is
identifiable due to their typical dress comprising topi, chola
and dora. They sport a hukah (smoking pipe) in their and
Khalri containing cereals and other essential articles on their
back. Due to tough topography and harsh climate, these
people have developed their unique handicrafts, which is still
manufactured as well as used by them. In the paper, an effort
has been made to document the costumes, ornaments and
various woven and other handicraft products used by the
Gaddi tribe of Himachal Pradesh.

Lal, Brij and Singh, K.N. 2008.
Indigenous herbal remedies used to
cure skin disorders by the natives of
Lahaul-Spiti in Himachal Pradesh.
Indian Journal of Traditional Knowledge
7(2): 237-241. Biodiversity Division,
Institute of Himalayan Bioresource
Technology, Palampur-176061, Himachal
Pradesh. [HERBAL REMEDIES;
INDIGENOUS KNOWLEDGE;
LAHAUL-SPITI; SKIN DISORDERS]

The communication highlights the medicinal importance of
some plants used for the cure of different skin disorders by the
native people inhabiting Lahaul-Spiti district of Himachal
Pradesh. Ethnomedicinal information on 18 plant species
belonging to 14 families, used by the inhabitants for curing
different skin disorders including boils and blisters, itching
(allergy), Skin infection, leprosy, skin eruptions, cuts and
wounds, were recorded. Details regarding plant names, local
names, family, mode of administration and ailments
treatment, for each species are reported.

Malik, J.N.; Sahoo, A.K. and Shah,
A.A. 2007. Ground-penetrating radar
investigation along Pinjore Garden
fault: Implication toward identification
of shallow subsurface deformation
along active fault, NW Himalaya.
Current Science 93(8): 1422-1427.
Department of Civil Engineering, Indian
Institute of Technology, Kanpur-208016.
[ACTIVE FAULTS; GROUND
PENETRATING RADAR; SHALLOW
SUBSURFACE GEOMETRY]

A total of 24 m Ground Penetrating Radar (GPR) profiles
acquired across the 6 m high Pinjore Garden Fault (PGF)
scarp with 200 MHz antenna, yielded high resolution
subsurface image with penetration depth up to 6 m. Two
strands of low-angle thrust faults (F1 and F2) were identified
based on the prominent offset and warping in radar
reflections. The F1 fault strand in the GPR profile was
consistent with the fault identified in the trench excavated
across the PGF. The GPR profile helped us to trace the fault
strand of F1 at greater depth (m>3) than that idenfified in the
trench and also a new trace of fault branch F2 in the upper
portion of the scarp. This suggested that multiple events have
occurred along the PGF during the recent geologic past. With
this attempt we suggest that the GPR technique can be a
useful tool in mapping the shallow subsurface geometry and
in locating the near surface faults displacing young quaternary
sediments in the Himalayan foothill zone.
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Mandal, Prantik; Chadha, R.K.;
Kumar, N ; Raju, I.P. and Satyamurty,
C. 2007. Estimation of source
parameters of the 8 October 2005
Kashmir earthquake of Mw 7.6. Current
Science 93(5): 660-668. National
Geophysical Research Institute,
Hyderabad-500007, India.
[AFTERSHOCK ACTIVITY;
BROADBAND SEISMOGRAPHS;
KASHMIR EARTHQUAKE; SOURCE
PARAMETERS]

Aiming at mainly recording aftershock activity of the 2001
Bhuj earthquake of Mw 7.7, a semi-permanent network of five
broadband seismographs has been in operation since last six
years in the Kachchh area, Gujarat, India. The 8 October 2005
Kashmir earthquake of Mw 7.6 and its aftershocks have been
well recorded by this network as well as by the Hyderabad
Geoscope station. These data enabled us to estimate the group
velocity dispersion characteristics and one-dimensional
regional shear velocity structure of peninsular India. First, we
measured Rayleigh- and Love-wave group velocity dispersion
curves in the period range of 8 s to 35 s and inverted these
curves to estimate the crustal and upper mantle structure
below peninsular India. Our best model suggested a two-layer
crust; 13.8 km thick upper crust with a shear velocity (Vs) of
3.2 km/s and a 24.9 km thick lower crust with Vs 3.7 km/s. Vs
for the upper mantle was found to be 4.65 km/s. Based on this
structure, we then performed a moment tensor inversion of the
bandpass (0.05-0.02 Hz) filtered seismograms of 2005
Kashmir earthquake. The best fit was obtained for a source
located at a depth of 30 km, with a seismic moment M0, of
1.6x1027 dyne-cm, and a focal mechanism with strike 19.5o,
dip 42o and rake 167o. The long-period magnitude (MA ~Mw)
of this earthquake was estimated to be 7.31. Analysis of welldeveloped sPn and sSn regional crustal phases from the
bandpassed (0.02-0.25 Hz) seismograms of this earthquake at
four stations in Kachchh suggested a focal depth of 30.8 km.

Manhas, R.K. and Gupta, Arun 2007.
Gradient analysis of the vegetation of
an inland wetland ecosystem. Indian
Journal of Forestry 30(4): 499-504.
Forest Ecology and Environment
Division, Forest Research Institute,
Dehradun-248006. [ECOSYSTEM;
GRADIENT; SOIL MOISTURE]

Quadrats of one square meter were sampled across the five
communities of Golatappar swamp in winter and summer
seasons. The data was analyzed by Detrended
Correspondence Analysis (DCA). Ordination of the species
and communities produced arrangements reflecting a gradient
of soil moisture. The gradient successfully separated the wet
areas from the marshy and dry and showed a physiognomic
gradient association with physical soil properties.

Mir, Nazim Hussain and Khan, Amina
2007. Morpho-anatomical
characteristics as an aid to resolve
Abies complex in Kashmir Himalayas.
The Indian Forester 133(6): 831-842.
Department of Botany, University of
Kashmir, Srinagar, Jammu & Kashmir.
[CLIMATIC CONDITIONS;
FRAGMENTATION; HIGH
ALTITUDE; KASHMIR HIMALAYA;
SILVER FIR]

Genus Abies belongs to the family Pinaceae, large, evergreen,
conical trees comprising about 40 species in the Northern
Temperate Zone as well as North Africa and the Himalayas
(Kashmir to Nepal). Abies is represented by four species in
India. The taxonomy of Abies in Kashmir is not well
understood, usually two species Abies pindrow (Lamb.) Royle
and Abies spectabilis (D.Don.) Spach. are recognized from
this region. However the two species show variation with
respect to needle length, sometimes specimens with mixed
leaf types are seen which leads to confusion about corret
identity of these species. The Gymnosperm Taxonomists
perhaps for such reasons call it as Abies complex, because;
Abies webbiana hybridizes freely with Abies pindrow forming
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intermediate populations in the altitudinal middle zone of
their common distribution. To resolve the confusion of the
complex needle anatomy of the complex has been studied.
The studies were aided by the techniques of light and
scanning electron microscopy, microcotomy, micrometry and
maceration technique. Characters like type of stomata their
frequency, epidermal cell size, sclernchymatous hypodermis,
spongy and palisade parenchyma, bundle sheath, Pericyle,
nature of vascular bundles, storage tissue, resin canal shape
and their position were investigated. The present studies on
needle anatomy indicate that the two species are intirely
different from each other. There is marked difference in the
shape of epidermal cells, presence or absence of well
developed hypodermis, position of resin canals in the
chlorenchymatous tissue and thickness and nature of cells in
the pericycle region.
Nagar, D.P. and Ahmed, Z. 2007.
Biological spectrum on Nubra valley
(Ladakh). Indian Journal of Forestry
30(4): 479-481. Field Research
Laboratory (DRDO), Leh, Ladakh,
Jammu & Kashmir. [COLD DESERT;
LADAKH; NUBRA VALLEY]

The Nubra valley of Ladakh (Jammu & Kashmir) is situated
to the North of Leh and constitutes a part of the Indian cold
desert of trans-Himalaya. The life forms of the flora of Nubra
valley (including pteridophytes, gymnosperms and
angiosperms) belonging to 65 families, 257 genera and 439
species have been studied and the biological spectrum has
been compared with that of Raunkiaer's normal spectrum. The
thero-hemicryptophytic phytoclimate of the area is
characteristic of cold alpine zones.

Nainwal, H.C.; Chaudhary, M.; Rana,
N.; Negi, B.D.S.; Negi, R.S.; Juyal, N.
and Singhvi, A.K. 2007. Chronology of
the Late Quaternary glaciation around
Badrinath (Upper Alaknanda Basin):
Preliminary observations. Current
Science 93(1): 90-96. Department of
Geology, HNB Garhwal University,
Srinagar(Garhwal)-246174; Physical
Research Laboratory, Navrangpura,
Ahmedabad-380009, India. [LATE
QUATERNARY GLACIATION;
OPTICAL DATING; PERIGLACIAL
FEATURES; SATOPANTH AND
BHAGIRATH KHARAK GLACIERS]

Reconstruction based on the presence of lateral moraines and
other relict periglacial features in Upper Alaknanda basin
indicates three phases of glaciation during the Late
Quaternary. From oldest to youngest, they are named as
Alaknanda (Stage-I), Alkapuri (Stage-II) and Satopanth
(Stage-III) glacial advances. The oldest Stage-I was the most
extensive glaciation in the basin that reached south of
Badrinath (2604 m asl). Compared to this, the other two
glaciations were terminated around 3550 and 3700 m asl
respectively, in the N-S trending Upper Alaknanda basin.
Preliminary estimate based on limited optical dating suggests
the Stage-I predates the Last Glacial Maximum (LGM). An
indirect age estimate based on the chronology of recessional
moraine dated to 12 ka suggests that Stage-II was deposited
during the LGM whereas Stage-III is dated to 4.5 ka. Conical
heaps in the vicinity of the present-day snout are attributed to
the recent recession probably associated with the Little Ice
Age.

Nautiyal, Sunil and Kaechele, Harald
2007. Conserving the Himalayan
forests: Approaches and implications of

The conservation of Himalayan forests is big concern in view
of global agenda. Many studies in this endeavor reported that
the rate of forests degradation is posing a severe threat to the
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different conservation regimes.
Biodiversity and Conservation 16(13):
3737-3754. Leibniz-Centre for
Agricultural Landscape Research
(ZALF), Institute of Socioeconomics,
Eberswalder Str. 84, Muencheberg15374, Germany. [CONSERVATION
REGIMES; DIVERSITY; EMPIRICAL
STUDY; FOREST; LAND-COVER;
MANAGEMENT; REMOTE SENSING;
SUSTAINABLE DEVELOPMENT]

landscape and existing biodiversity in the Himalayas.
Currently there are many conservation approaches exists and
out of them four are widely recognized (1) conservation
through traditional religious beliefs "traditional conserved
forests" (TCF); (2) Conservation through governmental
planning and schemes " government conserved forests"
(GCF); (3) Conservation through creation of protected areas
(PAF); and (4) Conservation through community efforts
"Community conserved forests" (CCF). Our hypothesis in this
direction says that all the conservation approaches lead to
same results concerning to forest conservation. To testify our
hypothesis we have studied the forests of each conservation
regimes and evaluated them based on the identified indicators.
We have done empirical studies and following the cloud-free
satellite data were used for last three decades (such as MultiSpectral Scanner, Linear Imaging and Self Scanning, and
Enhanced Thematic Mapper) to study a change in vegetation
dynamics of the mountain forests in multi-temporal
dimension. Our research concluded that community
conservation approach have greater significance for
biodiversity conservation and management in the Himalayan
region. Here we support the model of CCF for forest
ecosystem conservation, alongside the sustainable livelihood
of the mountain societies. But every conservation regimes has
its own importance in viewpoint of the particular objectives.
Therefore, we suggests advancement and revision of PAF and
GCF however, some elements of CCF can be introduced in
TCF for making up it more sound in view of rapid socioeconomic and cultural changes taking place in the
communities.

Negi, C.S. 2007. Changing face of
polyculture in the Darma and Johaar
valleys, Pithoragarh, Kumaun
Himalayas. Int. J. Sustain. Dev. World
Ecol. 14(4): 428-436. Department of
Zoology, Government Post Graduate
College, Pithoragarh, Uttarakhand.
[CONSERVATION; MEDICINAL
PLANT; POLYCULTURE;
TRADITIONAL KNOWLEDGE;
TRANSHUMANCE]

Traditional modes of living or sustenance invariably relate to
immediate and surrounding resources. Traditional people use
many plant resources and have developed subtle and
innovative uses for them in order to obtain maximum benefit.
Traditional crop varieties and races that evolved over time
through trial and error, not only provide basic nutritional
requirements, but also food security. While the effects of the
green revolution are conspicuous in the lower Himalayas,
they are less visible in the study region, the Darma and Johaar
valleys in the Kumaun Himalayas. Loss of crop biodiversity
has taken place over the years, principally and inadvertently
related to changing lifestyle and closure of traditional trade
with Tibet after the 1962 Sino-Indian war. Added to this, is a
growing demand for medicinal and aromatic plants (MAPs),
principally Jambu (Allium stracheyii) and caraway (Carum
carvi), whose acreage has increased with the concomitant
decline in area under the traditional crops. In addition, the
recent discovery of Yar tsa Gumba (Cordyceps sinensis) in
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the alpine zones of their summer homes has reduced people's
interest in sowing, rearing and caring for traditional crops, viz.
beans, potatoes, amaranth, whose growing season coincides
with the harvesting season of Yar tsa Gumba. The present
study attempts to show the causal factors behind the loss in
crop biodiversity, as well as the changing lifestyle of these
traditional people, vis a vis the changes in polyculture.
Negi, C.S. 2007. Declining
transhumance and subtle changes in
livelihood pattern and biodiversity in
the Kumaon Himalaya. Mountain
Ressearch and Development 27(2): 114118. Department of Zoology, Govt. PG
College, Pithoragarh, Uttarakhand.
[AROMATIC PLANTS;
BIODIVERSITY; KUMAON
HIMALAYA]

Trade with Tibet and the factors associated with its
maintenance (agriculture and livestock) were the prime
occupation of Johaaris and Darmis tribesmen until 1962,
when the Sino-Indian war brought an immediate end to this
thriving lifeline. The loss of trade brought about drastic
changes in the transhumant lifestyle-fewer households
arriving at their summer homes, a smaller livestock
population, disappearance of traditional handicrafts, and
increased exploitation of wild medicinal and aromatic plants
(MAPs), with traditional crops being replaced by more
remunerative crops such as chives (Allium stracheyii) and
caraway (Carum carvi) as the chief source of livelihood. The
present study highlights the causal factors behind changes in
the lifestyles of these traditional people in Uttarakhand, India,
and the concomitant changes in crop biodiversity and MAPs
in the region. It concludes with proposals for possible
alternatives for a sustainable future for these people.

Potsangbam, Lunalisa; Ningombam,
Swapana and Laitonjam, Warjeet
2008. Natural dye yielding plants and
indigenous knowledge of dyeing in
Manipur, Northeast India. Indian
Journal of Traditional Knowledge 7(1):
141-147. Department of Chemistry,
Manipur University, Canchipur-795003,
Manipur. [INDIGENOUS
KNOWLEDGE; MANIPUR; MARING
TRIBE; MEITEI TRIBE; NATURAL
DYES]

The people of Manipur, which lies under the Indo-Burmese
region, have been using indigenous dyestuffs from plants,
since time immemorial, in handicrafts, handlooms, fine arts,
etc. There are more than 50 plants species in Manipur, which
are used as dyes right from ancient times, before chemical
dyes were introduced in the state. Strobilanthus flaccidifolius
is one such plants being traditionally used by the people of the
state for preparing dye. Many tribes and Meitei community of
Manipur have been using species like Parkia Javanica,
Melastoma malabathricum, Pasania pachyphylla, Solanum
incidum, Bixa orellana, Tectona grandis, etc. The Maring
tribes still uses the fruit of Malastoma malabathricum for
staining teeth in dark blackish red; it strengthens the teeth and
protects from gum diseases and cavities. These plants are used
traditionally in combination with other plants for extraction
and preparation of dyes utilizing indigenous processes. The
compounds isolated from these dye yielding plants and the
indigenous knowledge on dye preparation in Manipur is
reported.

Raju, P. Solomon; Rao,
N.Purnachandra; Singh, Arun and
Kumar, M.Ravi 2007. The 14 February

On 14 February 2006, an earthquake of magnitude 5.3 struck
to the west of Phodong, a small town in the Himalayan State
of Sikkim. The earthquake was followed by a large number of
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2006 Sikkim earthquake of magnitude
5.3. Current Science 93(6): 848-850.
National Geophysical Research Institute,
Uppal Road, Hyderabad-500007, India.
[MAIN BOUNDARY THRUST; MAIN
CENTRAL THRUST; SIKKIM
EARTHQUAKE; TISTA AND
GANGTOK LINEAMENTS]

aftershocks that were recorded by a network of digital seismic
stations operated by the National Geophysical Research
Institute, Hyderabad. The study indicates an east-west trend of
the epicentral distribution of earthquakes, which is correlated
with the decollement plane of the main Boundary Thrust
dipping northward in Sikkim Himalaya. The Sikkim region is
surrounded by several damaging earthquakes of the past,
although it has not experienced a magnitude 8.0 earthquake so
far. However, it remains to be seen whether the Sikkim region
is a potentially less hazardous zone or there is likelihood of
occurrence of a great earthquake in the near future.

Rastogi, Nidhi and Rastogi, Alind 2008.
Phytosociological analysis of the
restored Sal (Shorea robusta)
plantations and natural Sal forest of
Tripura. Indian Journal of Forestry
30(4): 377-385. C-71, Nivedita Kunj,
Sector-10, R.K. Puram, New Delhi;
Director(Q), Ministry of Defence, New
Delhi. [DIVERSITY INDEX;
NATURAL HABITAT; NATURAL SAL
FOREST; TRIPURA]

Among the existing activities in managing tropical forests,
conservation efforts for Sal (Shorea robusta) forest in Tripura
have virtually offered very valuable results. 68 plant species
belonging to 41 taxonomic families were identified in such
study areas. Remarkable dissimilarity between the stands of
the restored coppice crop (7 and 16 years) and natural forest
(approx. 45 years) was observed. Ground flora of young
coppice crop was enriched with herb species while the density
of shrubs and woody climbers was higher in the natural stand.
Density per ha of herbs, shrubs and trees varied between
168000-497800, 18800-42112, 1100-2975, respectively. Total
basal cover (m2 per ha) of herbs, shrubs and trees ranged
between
0.524-0.941,
0.138-0.952,
2.333-86.295,
respectively. In the shrub layer 24.9% to 46.2% of the density
and 53.4-81.6% of the Total Basal Cover (TBC) was shared
by saplings belonging to economically and medicinally
important tree species. It also indicates the regeneration
potential of the area. Diversity index (Shannon Wiener Index)
varied between 0.918-0.967 for herbs, 0.743-0.876 for shrubs
and 0.859 for trees. Values of Jaccard Similarity index were
between 33-80% in herb layer, 22-48% in shrub layer, 14100% in tree layer. The study brings out that the distribution
of most of the species was random to contagious. Important
flora viz. Smilax zeylanica, Vitex peduncularis, Ziziphus
rugosa were the common species of the plant community on
account of intact natural habitat.

Rawat, P.S.; Chandra, Suresh and
Khaneja, Anil 2007. Mortality of Pinus
wallichiana by dwarf mistletoe in
Uttarkashi. The Indian Forester 133(7):
937-944. Research & Coordination
Section, Forest Research Institute,
Dehradun, Uttarakhand. [BLUE PINE;
ECOSYSTEM; FLOWERING PLANTS;
MANAGEMENT]

A study was conducted to identify and assess the cause of
mortality in Blue pine (Pinus wallichiana) forest of Gangotri
Range in Uttarkashi Forest Division (Uttarakhand). A
phanerogamic parasite; dwarf mistletoe, Arceuthobium
minutissiumum was identified as the causal organism of
mortality in Blue pine in Pantangana block of Gangotri range.
The incidence of parasite was recorded 70.37 per cent with
14.81 per cent mortality of trees.
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Roder, Walter; Dorji, Karma and
Wangdi, kinzand 2007. Implications of
white clover introduction in East
Himalayan grasslands. Mountain
Ressearch and Development 27(3): 268273. International Potato Center/Common
Fund for Commodities, PO Box 670, PO
Thimphu, Bhutan; Renewable Natural
Resources Research Center, PO Jakar,
Bumthang, Bhutan; Dasho Dzongda
(District Governor), PO Gasa, Bhutan.
[ARUNDINELLA HOOKERI;
BHUTAN; DIVERSITY; FODDER
QUALITY; PLANT-SOIL P
DYNAMICS; SOIL PARAMETERS]

White clover (Trifolium repens) introduced in the 1970s has
become the most important fodder legume in Bhutan and
there is some concern about its possible negative influence on
native plant communities. Detailed plant and soil observations
were made across 27 sites (2600-4000 m) to evaluate the
effects of white clover on plant community, P dynamics, and
fodder quality. Arundinella hookeri was the dominant species
up to 3500 m. Other important species with wide distribution
were Eragrostis nigra, Brachypodium sylvaticum, Potentilla
spp. and Schizachyrium delavayi. An increasing presence of
white clover reduced the proportion of biomass from other
species, the frequency of A. hookeri and Potentilla spp. and
the proportion of bare ground. Biomass harvested from spots
with high white clover presence had 70% higher N and 17%
higher P content when compared to biomass from spots with
no white clover. Soil available P (Bray) was 2.68 mg/kg for
patches without white clover and 6.21 mg/kg for patches with
high white clover presence. There is no indication that white
clover could become a weed in permanent grassland
environments of Bhutan.

Saha, Santanu 2007. Study of leafing,
flowering and fruiting activities in
three species of temperate forest at the
Singalila range, Darjeeling. Indian
Journal of Ecology 34(1): 15-18.
Department of Botany, Barasat Govt.
College, Barasat-700124, West Bengal.
[FLOWERING PLANTS; FRUITING;
LEAF DROP; LEAF FLUSH;
PHENOPHASES]

Phenophase patterns of two trees and a shrub species common
at both 1900m (stand 1) and 2600m (stand 2) altitudes were
studied. The trees were evergreen type where leaf drop and
new flush happened simultaneously for more than once a
year. The shrub was winter deciduous and the new leaf
flushed in spring. All the species flowered during spring
summer seasons, while the fruit matured within monsoon.
One tree, Lithocarpus sp. had long fruit retention. Except for
leaf drop all the other phenophases always occurred earlier in
stand 1.

Saha, Somidh and Bisht, N.S. 2007.
Role of traditional ecological
knowledge in natural resource
management among monpas of northwestern Arunachal Pradesh. The Indian
Forester 133(2): 155-164. BILT Pulp and
Paper, Bamra Forest Centre, Kuchinda,
Sambalpur, Orissa; Resource Survey and
Management Division, Forest Research
Institute, Dehradun, Uttarakhand.
[CONSERVATION; CULTIVATION;
RESOURCE MANAGEMENT;
TRADITIONAL KNOWLEDGE]

This paper describes the role of traditional ecological
knowledge and wisdom of the Monpa tribe in the
management of natural resources like water, soil and forest in
the high altitudes of the Eastern Himalayas. The traditional
water resource management practices are highly diversified
and have multipurpose uses. People have developed irrigation
system using gravitational force that check surface runoff and
maintain the water table throughout the year. They have
unique technique for pre-detection of the flash flood using
water force. The traditional highland farming system is highly
productive, sustainable and environment friendly. The wet
paddy cultivation in high altitude valley and intercropping
system in terrace cultivation has been described in detail.
Both these systems ameliorate soil fertility and have no
negative impact on environment. The forests are owned and
managed by the community. People follow customary laws
and traditions regarding collection of forest products. They
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follow traditional silvicultural practices for management of
their forestland. They have strong religious belief on
conservation of plants and animals. The sacred groves
concept plays a significant role in this aspect. All these
systems have been discussed in detail in present paper.
Shah, Rohita; Pande, P.C. and Tiwari,
Lalit 2008. Traditional veterinary
herbal medicines of western part of
Almora district, Uttarakhand
Himalaya. Indian Journal of Traditional
Knowledge 7(2): 355-359. SSJ Campus,
Kumaon University, Almora,
Uttarakhand; Homeopathic
Pharmacopoeia Laboratory, Kamla
Neharu Nagar, Ghaziabad, Uttar Pradesh.
[ALMORA; ETHNOVETERINARY
MEDICINE; UTTARANCHAL]
Sharma, Ajay; Verma, T.D. and Sood,
Anil 2007. Diorhabda lusca maulik
(Coleoptera:Chrysomelidae), A serious
pest of Celtis australis in low and midhills of Himachal Pradesh. The Indian
Forester 133(5): 660-664. Department of
Entomology and Apiculture, Dr.Y.S.
Parmar University of Horticulture and
Forestry, Nauni-Solan, Himachal Pradesh.
[FODDER; INSTAR LARVAE; LEAF
AREA; MID-HILLS]
Sharma, J.K. and Sharma, Sandeep
2007. Litterfall under different aged
Chir pine stands in Shiwalik hills of
Himachal Pradesh in north-western
Himalayas. The Indian Forester 133(8):
1081-1090. Department of Silviculture
and Agroforestry, College of Forestry, Dr.
Y.S. Parmar University of Horticulture
and Forestry, Solan, Himachal Pradesh.
[CHIRPINE; FOREST FIRE;
LITTERFALL; MICRO-CLIMATIC
CONDITION]

A preliminary survey of an age-old veterinary practice of the
western part of Almora district, which is inhabited by hill
communities, was made. The main emphasis was given to 24
most common livestock disease and disorders. For the
treatment of these veterinary diseases and disorder, locals use
about 57 plants. The biomedicines are composed of single
drug or combination of drugs. These medicines are presented
disease wise. This type of traditional knowledge is a wealth
for the human being and has great value in the context of
today's Intellectual Property Rights (IPRs) scenario.

Sharma, Kamal Dev; Singh, B.M. and
Saroop, Jyoti 2007. Population

Delphinium is a medicinally important genus, several species
of which have been reported from the Himalayan region. We
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Celtis australis Linn. leaves are damaged severely by the
larvae and adults of Diorhabda lusca Maulik. These brown
coloured beetles started appearing in the last week of March
with the new flush of leaves. In a period of 8 months i.e. from
March to October, the insect completed 4 generations and the
adults of the 4th generation underwent hibernation to resume
the activity in next March. The biology, nature and extent of
damage is presented in this paper.

The literfall under sapling, pole and mature stands of Chir
pine in Shiwalik hills of Himachal Pradesh have been
studied.The litter comprised of needles, twig and bark in
sapling and pole stands whereas in mature stands, the cones
were also included. The litterfall was maximum in summer
months i.e. April and May in sampling, pole and mature Chir
pine stands but was also influenced by the micro-climatic
conditions of that year. The needles had the maximum share
(93 to 99%) in total litter under all the Chir pine stands. The
average annual litterfall recorded under sapling, pole and
mature Chir pine stands was 44.53, 73.72 and 76.39 q/ha,
respectively in Shiwalik hills. It was also found that one third
needle litter fall occurred in April and May months causing
forest fires in Chir pine forests. The information evolved from
the present study may be beneficial for devising management
strategies for Chir pine needle litter.
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structure and genetic relationships
among Delphinium species - A fast
dwindling genus from northwestern
Himalaya. Current Science 93(3): 386390. Advanced Centre of Hill
Bioresources and Biotechnology, CSK
Himachal Pradesh Agricultural
University, Palampur-176062.
[DELPHINIUM; PHYLOGENETIC
RELATIONSHIPS; POPULATION
STRUCTURE]

estimated population size and possible erosion of Delphinium
species from Himachal Pradesh, northwestern Himalaya. The
study elucidated genetic diversity in D. denudatum and
studied phylogenetic relationships among Delphinium species
inhabiting the area. The region was reported to inhabit seven
Delphinium species. However, only three, namely D.
brunonianum, D. vestitum and D. denudatum were sighted
duing the present survey. Other species like D.
cashmerianum, D. kolzii, D. pyramidale and D. roylei were
not sighted from the reported and surveyed new locations.
Among the three species recored, two, namely D.
brunonianum and D. vestitum had small populations of 16 and
150 individuals respectively. These species require proper
conservation measures. D. brunonianum was not found in
previously reported locations. However, it was sighted at a
new location, i.e. Rohtang. Similarly, D. vestitum was also not
sighted at one of the previously reported locations. The third
species, i.e. D. denudatum exhibited relatively larger
populations with density of 1.0 to 5.0 individuals/sq. m and
did not have immediate threat. D. denudatum populations in
the study area have evolved from two lineages as revealed by
RAPD data. RAPD markers also differentiated the three
Delphinium species recorded from the region.

Sharma, Y.K. 2007. Ayurveda in
Rajtrangni-Kalahana's treatise of
ancient Kashmir. Indian Journal of
Traditional Knowledge 6(4): 660-662. PG
Department of Kayachikitsa, Rajiv
Gandhi Government Post Graduate
Ayurvedic College, Paprola-176115,
Himachal Pradesh. [AYURVEDA;
KASHMIR; RAJTRANGNI]

In the paper, information about Rajtarangini compiled throws
light on the development and prevalence of Ayurveda in
Kashmir. The paper related to eight main disciplines of
Ayurveda (Astanga Ayurveda), medicine, Pancakarma,
surgery, etc. have been described according to chapters
(tarangas) of Rajtarangini. There is a reference of
Dandalasaka and Sitajvara, which have been described as
epidemics while Ksaya (tuberculosis) has also been
mentioned. References of plastic surgery, trauma and surgical
removal of the embedded foreign body have also been
included.

Shrestha, Bharat Babu; Ghimire,
Balkrishna; Lekhak, Hari Datta and
Jha, Pramod Kumar 2007.
Regeneration of treeline birch (Betula
utilis D.Don) Forest in a transHimalayan dry valley in central Nepal.
Mountain Ressearch and Development
27(3): 259-267. Central Department of
Botany, Tribhuvan University, Kirtipur,
Kathmandu, PO Box-5275, Napal;
Department of Environmental Science,
Trichandra Multiple Campus,
Kathmandu, Nepal. [ABIES

Distribution and community structure of treeline birch (Betula
utilis D.Don) forest in a trans-Himalayan dry valley was
studied in Manang (central Nepal) with the major focus on
regeneration. Along 5 verticl transects, a total of 41 square
quadrats (10 m x 10 m) were sampled to determine the
importance value index (IVI) of tree species, distribution
pattern of seedlings and saplings, and soil attributes.
Regeneration was assessed by a density-diameter curve.
Moisture plays an important role in spatial (horizotal)
distribution of Betula utilis. Pure Betula forest forming the
treeline was mature, with high basal area (2.3%), but mixed
Betula forest at lower elevations was young. This might have
developed after large-scale clear cutting of Abies spectabilis.
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SPECTABILIS; ANTHROPOZOOGENIC TREE-LINE; DENSITYDIAMETER CURVE; MANANG;
NEPAL; SOIL MOISTURE]

If not severely disturbed, mixed Betula forest may be replaced
by Abies spectabilis. In general, Betula utilis was
regenerating, as evident from a reverse J-shaped densitydiameter curve for both forests. However, the distribution of
seedlings and sapling was spatially heterogeneous and
appeared to depend on canopy cover. The stands with highest
seedling and sapling densities of Betula utilis had no trees.
Betula seedling were absent where the tree density and basal
area (BA) exceeded 20 stems/100 m2 and 1.0% respectively.
It was apparent that Betula seedllings could not establish
under their own closed canopy even if they produced viable
seeds. Partial canopy opening may induce seedling
establishment and hence continuous regeneration of Betula
utilis at mature stands. The tree line formed by Betula utilis
was abrupt-the anthropo-zoogenic type-without the
krummholz zone.

Singh, Jayendra and Yadav, Ram R.
2007. Dendroclimatic potential of
millennium-long ring-width chronology
of Pinus gerardiana from Himachal
Pradesh, India. Current Science 93(6):
833-836. Birbal Sahni Institute of
Palaeobotany, 53 University Road,
Lucknow-226007. [CLIMATE
VARIABILITY; DENDROCLIMATIC
POTENTIAL; PINUS GERARDIANA;
RING WIDTH CHRONOLOGY]

We have developed a 1087-yr (AD 919-2005; so far the
longest) chronology of Pinus gerardiana (chilgoza pine) from
Kinnaur, Himachal Pradesh using 15,083 annual ring-width
measurements from 35 increment cores. The tree growthclimate relationship using response function analyses
indicated that precipitation, except for the month of January,
February and October, has a direct relationship with growth.
However, this relationship was significant for previous year's
October and current year's February, March, May and June.
Mean monthly temperature showed largely negative
relationship with growth, except for June and AugustOctober. The longevity and climate sensitivity of this species
shows its potential in developing millennium long climatic
reconstructions needed for understanding the long-term
climate variability in the Himalayan region.

Singh, Ombir 2007. Existence of Red
pine in Khasi pine areas of Meghalaya:
Controversy, solution and prospects.
The Indian Forester 133(5): 655-659.
Rain Forest Research Institute, Jorhat,
Assam. [DENSITY; DIAMETER;
GRAVITY; MEGHALAYA]

The existence of Red pine in Khasi pine areas of Meghalaya
along with solutions has been discussed in this article. The
conservation and breeding of Khasi pine trees producing high
quality wood and inclusion of wood density as a parameter in
future improvement programs of Pinus kesiya have also been
suggested.

Singh, Surendra and Pande, H.C. 2007.
Diversity of Pteridophytes in district
Dehradun (Uttarakhand). Indian
Journal of Forestry 30(4): 513-522.
Botanical Survey of India, Northern
Circle, Dehradun, Uttarakhand.
[DEHRADUN; DIVERSITY; MIXED
FOREST]

The present paper deals with 198 taxa of Pteridophytes from
Dehradun district of Uttarakhand. Location, general
vegetation, brief ecological classification alongwith
distributional list of these plants in different valleys of
Dehradun in provided in table form. The information
provided herewith is based on the authors own observation,
coupled with the fragmented earlier published literature and
specimens housed in different herbaria i.e. BSD, DD, CAL,

56

ENVIS Centre, GBPIHED

LWG, etc. List of threatened taxa alongwith the uses of
pteridophytic vegetation in the area is also provided.
Singh, Tejpal; Sharma, Umakant and
Kumar, Ravindra 2007. Soft sediment
deformation in the Morni Area, NW
Sub-Himalaya. Current Science 93(8):
1151-1154. Department of Earth
Sciences, Indian Institute of Technology,
Roorkee-247667, Centre of Advanced
Study in Geology, Department of
Geology, Panjab University, Candigarh 160014. [DEFORMATION;
LITHOLOGY; SEISMICITY; SOFT
SEDIMENT]

Structures produced by seismic activity are useful
palaeoseismic indicators, especially in the absence of
documented pre-historic records and scarcity of instrumental
data for historic times. Soft sediment deformation features
reported here include obliteration of primary stratification,
formation of contortions, and disruption of bedding planes and
water-escape structures in potantially liquefiable sediments.
These soft-sediment deformation features are potential
evidence of past seismicity. Stratigraphically, these
deformation features have not disturbed the Recent deposits;
rather they are strata-bound in the lower part of the Pinjor
Formation, close to the Tatrot-Pinjor boundary that coincides
with the Gauss-Matuyama boundary (2.5 Ma). It may,
therefore, be concluded that these features are related to a
seismic event of early Matuyama chron, prior to any historical
record.

Sundriyal, Y.P.; Tripathi, Jayant K.;
Sati, S.P.; Rawat, G.S. and Srivastava,
Pradeep 2007. Landslide-dammed
lakes in the Alaknanda Basin, Leser
Himalaya: Causes and implications.
Current Science 93(4): 568-574.
Department of Geology, HNB Garhwal
University, Srinagar (Garhwal)-246174,
Uttarakhand; Wadia Institute of
Himalayan Geology, 33, GMS Road,
Dehradun-248001, Uttarakhand.
[ALAKNANDA BASIN; LANDSLIDEDAMMED LAKES; OPTICAL
DATING]

We present observations on landslide-dammed lake deposits
located in the vicinity of the E-W and NW-SE trending, southdipping North Almora Thrust, in the Alaknanda Basin around
Srinagar Garhwal. Preliminary observations suggest that
activation of crumpled and unstable phyllite dominated slopes
led to temporary damming of second and third order
tributaries of the Alaknanda river. Sedimentary styles of the
succession indicate deposition under the transient lacustrine
environment, with seasonality. Luminescence chronology
suggests that the lakes were formed after the Last Glacial
Maximum (LGM) and probably continued till the MidHolocene. Lake formation is attributed to the reactivation of
phyllite-dominated slopes following the reestablishment of the
southwest monsoon after the LGM. Presence of contorted
laminas is interpreted as episodic events of seismic activity.
Finally the lakes disappeared due to large-scale slope
reactivation around Mid-Holocene.

Tewari, Rachna and Kala, R.P. 2007.
Constraints in marketing Hoplo
affected Sal timber. The Indian Forester
133(6): 822-830. Uttarakhand Forest
Development Corporation, Dehradun.
[FIRE-WOOD; MANAGEMENT; SAL
TIMBER]

The objective of the study was to find out the constraints in
marketing borer (Hoplocerambyx spinicornis) affected Sal
timber by Uttarakhand Forest Development Corporation
(UFDC). A holistic approach was taken to include the study of
all the stakeholders. Market demand and utility of Sal timber
was also examined with reference to the Sales and Marketing
system of UFDC. The Hoplo affected timer is certainly selling
at a lower price than the cost of production thereby becoming
a source of loss to the UFDC. Not only the Hoplo infestation,
but there are many interdependent reasons for the difficulties
in disposing off the Hoplo infested Sal at remunerative prices.
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A change in the marketing system through value addition and
finding out alternative uses for such timber would certainly
increase the utility and improve the financial return to the
Corporation.
Tewari, Rachna 2007. Soil, vegetation
and parent material relationship in
Maldeota area of Mussoorie Forest
Division, Uttarakhand. The Indian
Forester 133(2): 252-260. Forest Tree
Seed Laboratory, FRI, Dehradun,
Uttarakhand. [ORGANIC MATTERS;
SANDSTONES; SOIL PARAMETERS]

Interrelationship of soil, vegetation and geology was studied
in Maldeota area of Mussoorie Forest Division, Uttarakhand
(altitude 750 to 1,050 m above msl). The Physical and
chemical properties of the soils under different vegetative
covers were related to various vegetational parameters and
parent materials. The results showed that range in pH was
from 6.0 to 8.0 while water holding capacity varied from 28.9
to 60.7. Organic matter content was generally high with
maximum accumulation in the surface horizon. Cation
exchange capacity of the soils varies from 2.9 to 30.1 cmol.
(p+) kg-1. Elluviation and illuviation processes were well
marked in most pedons, which results in horizon distinction.

Tikoo, veerji, Verma R.K., Fotedar
Amita and Fotedar B.K. 2007.
Chemical status of waters of Chenab
river, Ramban area, Jammu and
Kashmir state. Journal of soil and Water
Conservation 7(1): 52-59. Directorate of
Geology and Mining, Jammu and
Kashmir Govt., Jammu; G.G.M. Science
College, Jammu; Department of
Environmental Sciences, Jammu
University; E.P.-9, Kucha Samunderkhan,
Mohalla Dalpatiyan, Jammu-180001.
[CHEMICAL STATUS OF CHENAB
WATERS; JAMMU AND KASHMIR
STATE; RAMBAN AREA]

Twenty water samples of Chenab, Ramban area were analysed
for Ca, Mg, K, Na, Fe, Mn, Cu, Ni, Zn and Pb by Atomic
Absorption Spectrophotometry. The analysis revealed that all
the cations are present within the permissible limits except Fe,
Mn and Ni, which are slightly present in higher
concentrations. Bicarbonates, sulphates and nitrates are
present below the permissible limits. Hardness values and
TDS too are present in safer levels. Turbidity values are higher
because of higher rate of erosion in the catchment areas.
Conductivity values are below the limit of 250
micromohos/cm at 25oC and hence this takes the samples
towards the side of lower salinity zone. SAR, SSP and RSC
values are below the permissible limits of 26, 60 and 2.5,
respectively showing that Chenab waters of Ramban area are
fit to be used for irrigation. Proper hygienic filtration is
recommended to render the water fit for human consumption.
The high cliffs over the bank of Chenab river at Ramban
should be provided with embankments on the slopes to check
fast erosion. Vetiver grass should be grown abundantly in the
northern belt of Ramban for checking the erosion efficiently.
This grass will not only check erosion but also screen many of
the undesirous cations specifically Fe, Mn and Ni to enter into
the solution of Chenab waters.

Tiwari, Dolly; Pande, P.C. and Tiwari,
Lalit 2007. Ethno-Veterinary herbal
medicines of Dwarahat area of Centre
Himalaya. The Indian Forester 133(3):
379-390. Department of Botany, Kumaun
University, S.S.J. Campus, Almora,
Uttarakhand. [CENTRAL HIMALAYA;

The present paper deals with the utilization of plants and plant
products in relation to the ethnoveterinary medicines of
Dwarahat area of Uttarakhand Himalayas. Ethno-veterinary
survey was conducted during 2003 and information on
medicinal plants and their mode of therapeutic uses, local
names were gathered from the villagers and experienced
people. The aim of the present study is to document the
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ETHNOVETERINARY MEDICINE;
MEDICINAL PLANT]

traditional veterinary medicinal information against the
diseases and disorders. Many of traditional practices and
treatments are very unique and effective.

Vashistha, Rajiv Kumar; Nautiyal, B.P.
and Nautiyal, M.C. 2007. Economic
viability of cultivation of the
Himalayan herb Angelica glauca
Edgew. at two different agro climatic
zones. Current Science 93(8): 1141-1145.
High Altitude Plant Physiology Research
Centre, Post Box No. 14, HNB Garhwal
University, Srinagar (Garhwal)-246174,
Uttarakhand. [AGRO-CLIMATIC
ZONES; CULTIVATION; PROFIT;
YIELD SUSTAINABILITY]

Angelica glauca (Apiaceae), endemic to the Himalaya, is an
endangered medicinal herb for which, besides in situ
conservation, ex situ cultivation is also recommended.
Observations were carried out for economic yield trails at two
different agro-climatic zones in Garhwal Himalaya. Seedlings
of different age groups were transplanted at 2200 m asl
(Pothivasa, PV) and 3600 m asl (Tungnath,TN) to observe
comparative yield as well as climate and land suitability for
future cultivation. Yield was minimum in youngest seedlings
(60-days-old) transplanted at TN in ordinary alpine soil
(control) and maximum under polyhouse beds at PV after two
years of growth. Results indicate that plants raised through
younger seedlings (60-days-old) had minimum yield, while
those raised through 90- or 120- days-old seedlings had better
yield with no or very less variation in yield. In addition,
economic yield was found maximum at lower altitude (PV,
2200 m) in comparison to higher altitude (TN, 3600 m).
Observations on yield under different treatments at the two
sites are presented here and on the basis of these observations,
suggestions for commercial cultivation of the species are
made.

Verma, S.K.; Joshi, C.S.; Bhatt, R.K.
and Sinha, A.R. 2007. Production of
vegetative propagules of Taxus baccata
Linn. through rooting of cuttings. The
Indian Forester 133(4): 567-572. Forest
Research Centre, Kalika, Ranikhet, Distt.
Almora, Uttarakhand. [GERMPLASM;
HIMALAYA YEW; NATURAL
REGENERATION; TAXOL]

Taxol, extracted from the leaves and bark of Taxus baccata
Linn., is as an anti-cancer drug, which is effective in breast
and ovarian cancer. Due to its over exploitation, the
occurrence of plants of this species has reduced to a great
extent in Uttarakhand. Further, as the trees of this species are
dioecious and found distantly apart from each other in nature,
the chances of seed setting and their natural regeneration are
very poor. In such a situation the species may face the
chances of extinction if suitable measures for its clonal
multiplication and conservation are not timely undertaken.
Keeping this in view work on multiplication of T. baccata via
rooting of cuttings was under taken since 1998 at Forest
Research Centre, Kalika, Ranikhet. Shoot cuttings treated
with 10,000 ppm Indole-3-Butyric Acid (IBA) mixed with
tale gave 29%-72.9% rooting. A total number of 76,863
plantlets were produced through rooting of cutting by FRC,
Kalika in the past eight years. About 2.0 ha hedge garden has
been established using the clonally propagated material. It is
expected that this hedge garden will provide sufficient
vegetative material for further propagation of this species.
Apart from this, the centre has also established a field trial
(6.0 ha) using the clonally propagated material nearby to this
centre during 1998-2006 to assess the clones for various
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parameters.

Yadav, R.P.; Prasad, R. and Aggarwal,
R.K. 2007. High density plantation in
degraded lands for resource
conservation and diversifying farm
income under rainfed ecosystem. Indian
Journal of Forestry 30(4): 433-438.
Central Soil and Water Conservation
Research and Training Institute, Research
Centre, Chandigarh-160019.
[DEGRADED LANDS; ECOSYSTEM;
HIGH DENSITY; WATERSHED]
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A model of high density plantation was developed and tested
in two 0.5 ha fields each of land capability class IIIes and IVe,
at Johranpur Watershed in Solan District of Himachal
Pradesh. The system comprised of Mango (Dashehari) at 9m
x 9m spacing interspaced with early bearing Mango
(Amrapali) at 4.5m x 4.5m. In between these two Mango
cultivars, Papaya was sown at 2.25m x 2.25m. Inter row space
was used for growing different annual crops like Tomato,
Moong, Kulthi, Toria, Radish, Onion, Capsicum and Bottle
Guard. In situ budded Aonla (var. NA-7) was planted on the
periphery of field. Prior to the plantation, terraces were
constructed on land to cut the degree of slope and Hybrid
Napier was planted on terrace risers to provide strength to
bund and green fodder for cattle. Survival percentage in the
range of 70 to 89 for different fruit species was similar in both
the marginal (LCC IIIes) and severely (LCC IVe) degraded
lands. Comparatively healthier land facilitated 46 and 40
percent higher height and 112 and 89 percent higher basal
girth in Mango Amrapali and Dashehari cultivars,
respectively. Mango started yielding in 3rd year only on less
degraded land. On the Class IIIes land, gross returns from
various components were Rs 27,760, 65,175 and 71,200 per
hectare during 1st, 2nd and 3rd year of plantation, respectively.
These worked out to be Rs 54,715 per hectare per year in the
pre-bearing stage and are much higher than gross return of Rs
47,634 under traditional Maize-Wheat rotation in similar type
of degraded with two supplemental irrigations from harvested
rainwater in the same watershed.
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News & Views
Rare dolphin species
spotted in Harike lake
THE HINDU
January 11, 2008

India pushes for joint
projects on climate change,
Himalayan ecology with
China

Pranab Dhal Samanta
INDIAN EXPRESS
January 13, 2008

A high-level team of the World Wild Fund for Nature (WWF) has
suggested an in-depth study to ascertain the circumstances that preceded
the spotting of six rare freshwater dolphins in the lake upstream of the
Harike barrage at the confluence of the Sutlej and Beas rivers in Punjab.
The WWF team of experts, led by Senior Co-ordinator of the Freshwater
and Wetlands Programme, Sandeep Behera, making a presentation to
Punjab Forest and Wildlife Minister Tikshan Sud confirmed that the rare
species of the aquatic mammal spotted by Divisional Forest Officer
Basanta Rajkumar was indeed Platanista gangetica, a freshwater dolphin
found in the Indus Gangetic river system. Popularly referred to as
“Bhuland” or “Bhulan”, this completely blind yet sensitive animal that
depends on a highly developed echo-locator system was first put under the
protected list during the rule of Emperor Ashok and finds reference in the
historic Babarnama. Though the European wildlife expert John Anderson
reported in 1878 that the playful mammal was seen in abundance in most
rivers flowing from the Himalayas, it became rare as development and
commercial fishing changed the nature of their habitat. While villagers
along the Sutlej and the Beas are quoted as having confirmed that they had
never seen a “Bhuland” for the last three decades or so, on December 21,
2007, Rajkumar reported the spotting of two dolphins during a routine
patrol. Subsequent investigations by the WWF team have established the
presence of at least six specimens in the Harike lake, which is among the
top Ramsar sites worldwide, being a major winter nesting site for
thousands of rare migratory birds. The presence of the dolphins there has
sent a wave of excitement among the wildlife experts globally.. Freshwater
dolphins swim in some of the world’s mightiest rivers, including the
Ganga, Indus, Yangtze and Amazon. The WWF has suggested that till a
detailed conservation action plan is formulated, the Punjab Government
must initiate a campaign to promote public awareness about the animal
and protect the five habitats which have been identified so far. It has
recommended immediate steps for protection and monitoring of the
located dolphin population, while the Forest Department should depute
frontline staff for patrolling the stretch of the Beas river.
NEW DELHI, JANUARY 12: In the first tentative steps towards engaging
China on the sensitive question of sharing information on the fragile
Himalayan ecology, India is pushing for joint projects on earthquake
research and disaster management. The issue will come up in the
conversations Prime Minister Manmohan Singh will have with China’s top
political leadership on Monday during his three-day official visit starting
Sunday. Efforts are underway to reflect this in the joint declaration at the
culmination of the visit. According to sources, this would broaden the
scope from just sharing hydrological and flood season data of Himalayan
Rivers — essentially the Brahmaputra and Sutlej. India has been taken by
surprise on more than one occasion on environmental issues related to
Himalayan ecology largely due to lack of information from the Chinese
side. There are positive indications from Beijing that it is, in principle,
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willing to work on joint projects in earthquake management and climate
change. A better understanding of the Himalayan ecology on the Chinese
side is crucial for India as many rivers originate from there. The Western
Himalayas are in the sensitive seismic zone and hectic Chinese
developmental activity has impact on the fragile Himalayan ecology. The
government, however, is aware of China’s tendency to delay matters in
implementing such cooperation. For instance, it was agreed over a year
ago to set up an expert committee to share data on the Sutlej, Brahmaputra
and Lohit rivers but so far only one introductory meeting has taken place.
In fact, China did not name its representative for several months and it
took prodding at the political level for the meeting to convene. Top
officials indicate that China has always been reluctant to cooperate on
ecological issues relating to the Himalayas as it boils down in many cases
to the region around the Tibetan plateau which has political overtones for
Beijing.
Wildlife dept to hold first
ever census of Himalayan
Monal
Jotirmay Thapliyal
THE PIONEER
February 20, 2008

Himalaya Yatra for Ganga
conservation a success'
THE PIONEER
March 05, 2008
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For the first time, Uttarakhand Wildlife authorities are trying to ascertain
the true numerical count of its State bird Himalayan Monal. The pheasant
keeps a commendable presence in the higher reaches of Nandadevi,
Govind and Gangotri National parks and the Kedarnath wildlife
sanctuaries of the State. There is so far no population database of
Himalayan Monal vis-a-vis Uttarakhand. "Being a State bird, it is very
important to know its numerical strength in Uttarakhand," Chief Wildlife
Warden Srikant Chandola told The Pioneer. He disclosed that the census
exercise would begin on February 29 and would be carried out by the
forest authorities He apprised that the census would also include
estimation of vultures, peacocks and other birds. The number of Monal has
always been a matter of curiosity among bird lovers of Uttarakhand.
Welcoming the decision to conduct the census, a bird expert JP Sati said
such census would bring out the true population of this important pheasant
of the State. He confirmed that till date no such population estimation of
Monal has ever been done. With its distribution along the Himalayas from
Eastern Afganistan alongwith North Pakistan to Bhutan and Arunachal
Pradesh, that includes Uttarakhand, Himalayan Monal has a distinct
position among pheasants due to its prominent build, brilliant plumage and
strong association with local folklore. Uttarakhand is one of the richest
bird areas of the country and harbours as many as 50 per cent of the total
bird diversity in the country. It has more than 600 bird species.
Meanwhile, the State Wildlife Department is also holding preparations to
hold its bi-annual census in May end.. Significantly, the bi-annual census
of wild animals of the State was slated to take place in 2007 but was
delayed due to the tiger census in the country.
Gopal Mani who led the Gau Ganga Himalaya Yatra to save the Ganga
from pollution has pledged to continue with his tirade for the safeguard of
the holy river. Interacting with mediapersons, Gopal Mani said the Gau
Ganga Himalaya Yatra meant to generate awareness in the society towards
ganga conservation has been a big success.He said the yatra started from
Gangotri on Feb 11 and concluded at Ramlila Maidan Delhi on Feb 29.
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"At Delhi we had an opportunity to meet the President and put before the
aims and objective of the yatra", he pointed out. He expressed his concern
over Gangotri glacier being fast turning into a picnic spot. "The religious
sanctity of Gangotri, the origin of Ganga must be maintained at all costs",
he observed. Mani also conveyed his concern for the cow asserting that the
very existence of the animal is at stake
Majority of Darjeeling tea
to go organic

Indrani Dutta,
THE HINDU

April 03, 2008

The Darjeeling Tea Association (DTA) has mounted efforts to increase the
production of organic tea so that the majority of the champagne of teas is
organically produced by 2010. Industry sources say that at present about
37 per cent of the total crop grown on the slopes of the eastern Himalayas
is organic tea, as per certifications given by European and Japanese
agencies. “Efforts are on now to cover at least two more gardens that
contribute 13 per cent of the total yield under the organic cultivation
norms,” a source at the DTA, the apex industry body, told The Hindu.
Given the fact that the annual Darjeeling tea crop averages at about 9.5 to
10 million kg in volume terms, India would be offering around five million
kg of the brew as an organically grown product. However, initially the
crop would be lower as the conversion process reduces output by half. It
takes about three years to convert a garden from conventional plantation to
an organic one. This involves not only a total ban on chemical fertilizers
and pesticides but there are also restrictions on the use of some natural
items. “For instance, use of tobacco extracts for pest control, is not
allowed,” sources said. Pointing out that the movement on organic
production of teas started about 15 years ago, the sources said that at that
time it commanded a huge premium in the international market with some
of them selling at Rs. 10,000 a kg. Japan and Germany were two of the
biggest markets for organic Darjeeling tea although the U.K. and the U.S.
have also been buying this tea.. At present the ‘queen of brews’ is grown
over an area spanning 7,500 hectares in the Darjeeling district in West
Bengal with some of the gardens sprawling across steep slopes sometime
at a height of 6,500 feet. There are now 87 tea estates growing Darjeeling
tea. However, there is little scope for increasing the output substantially
although there is a huge global demand now for teas, especially premium
varieties.
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Lkekpkj voyksdu
cnys ekSle pØ
ygygk,axh Qlyssa
nSfud tkxj.k
Qjojh 5, 2008

ds

lkFk ekSle ds cnys fetkt ds fglkc ls gh vc Qlysa ekSle pØ dks
ekr nsrs gq, ygygk,axhA cnys ekSle dh pky Hkkaidj Qlyksa dh
cckZnh jksdus ds fy, gfFk;kj gksxk u;k ekSle pØA bl ubZ igy dks
ewrZ :Ik nsus ds fy, iaruxj d`f"k fo'ofo|ky; us pqfuank 31 d`f"k
oSKkfudksa dh VkWaLd QkslZ rS;kj dj yh gSA mu izeq[k fcUnqvksa dks Hkh
r; dj fy;k x;k gS] ftu ij 'kks/k o losZ{k.k fd;k tkuk gSA ekSle
ij vk/kkfjr Qly&pØ rS;kj djus dh fn'kk esa ns'k Hkj ds d`f"k
fo'ofo|ky;ksa esa iaruxj fo'ofo|ky; dk ;g igyk dne crk;k tk
jgk gSA le; ij cjlkr u gksus] fnu esa xehZ vkSj jkr esa lnhZ]
dgha&dgha csekSleh csfglkc ikyk iM+us ] Qlyh jksx vkfn yxus ls
vke vkneh dks vkfFkZd {kfr rks gS gh] LokLF; ij Hkh nq"izHkko iM+ jgk
gSA Qy vkSj lfCt;ka rks blls tcjnLr izHkkfor gks jgh gSaA VkLd
QkslZ esa ekSuikyu] cht] eRL;] Ik'kq fpfdRlk] Qly vkSj Qy
vuqla/kku] ty laj{k.k ,oa izca/ku lesr fofHkUu {ks=kksa ds oSKkfudksa dks
'kkfey fd;k x;k gSA okrkoj.k esa D;k ifjorZu gks jgs gSa] fdruk vkSj
fdruh rhozrk ls QdZ vk jgk gS] blls d`f"k] tkuojksa] IykaVs'ku]
iztuu] iks"k.k] vkiwfrZ] ljokboy o mRikndrk ij vlj] okrkoj.k
dks fu;af=kr djus ds mik;] u;k Qly pØ D;k gks] dkSu lh
iztkfr;ka fodflr gksa] ty laj{k.k vkSj lao/kZu dSls gks] vkfn fcanqvksa
ij VkWLd QkslZ dke djsxhA fgeky;h jkT;ksa ds lkFk gh eSnkuh {ks=kksa
esa Hkh 'kks/k vkSj losZ{k.k ckjhdh ls gksxkA

cklerh ds ckn vc egdsxk izns'k esa vkWjxsfud iSdst dh dok;n rst gks xbZ gSA cklerh o xUus
tSfod /kfu;ka
ds ckn vc rjkbZ esa tSfod /kfu;k *dksfj;aMj lVkbol* Hkh egd
fc[ksjsxkA rhu lky ds 'kks/k ds ckn bldk izkekf.kd cht rS;kj dj
lQy iz;ksx dj fy;k x;k gSA fQygky bldh ikS/k 15 ,dM+
nSfud tkxj.k
{ks=kQy esa ygygk jgh gSA [kkl ckr ;g gS fd fdlkuksa dks blds
Qjojh 9, 2008
nke vke /kfu;s dh rqyuk esa T;knk feysaxsA cktkj Hkko p<+k rks mUgsa
20 izfr'kr izhfe;e dk ykHk Hkh feysxkA ;fn d`f"k fo'ks"kKksa dk fe'ku
dke;kc jgk rks vkus okys nkSj esa feV~Vh dh ?kVrh rkdr dks c<+k;k
Hkh tk ldrk gSA bl ;kstuk dks ewrZ :Ik nsus dks xr o"kZ tSfod
mRikn ifj"kn~ dh igy ij jkT; ds fofHkUu ftyksa esa fdlkuksa dk
QsMjs'ku rS;kj fd;k x;kA 'kq:vkr gqbZ tSfod cklerh lsA blds
ckn d`f"k foHkkx o tSfod mRikn ifj"kn~ ds la;qDr iz;klksa ls tSfod
xUus ds {ks=k esa Hkh dne j[kk x;kA cgjgky cklerh o xUus ds ckn
vc tSfod /kfu;k Hkh mxk fy;k x;k gSA gkykafd ;g 15 ,dM+ Hkwfe esa
gh yxk;k x;k gS] exj bldk izkekf.kd cht rS;kj gksus ds ckn d`f"k
fo'ks"kKksa dh ckaNsa f[ky mBh gSaA
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vc mÙkj Hkkjr ds gkfFk;ksa dks vc rd nf{k.k Hkkjr ds gh gkFkh ;wdsfyIVl [kkrs Fks] ysfdu vc
Hkh Hkk;k ;wdsfyIVl
mÙrj Hkkjr ds gkFkh Hkh ;wdsfyIVl [kk jgs gSaA gfj}kj ou izHkkx o
jktkth us'kuy ikdZ ds gkfy;k v/;;u esa oSKkfudksa us ik;k fd ;gka
nSfud tkxj.k
dqN uj gkFkh ;wdsfyIVl dks cM+s pko ls [kk jgs gSaA gkykafd ;g
Qjojh 26, 2008
izkjfEHkd vkadM+s gSa] ysfdu oSKkfudksa us bl ij viuk /;ku dsafnzr
dj fn;k gSA ;wdsfuIVl esa ikuh dh ek=kk vf/kd gksrh gS] fygktk
I;kl feVkus ds fy, csgn mi;ksxh ekuk tkrk gSA fiNys o"kZ gfj}kj
ou izHkkx ds ';keiqj jsat dh vatuh chV esa uj gkfFk;ksa dks
;wdsfyIVl dh Nky [kkrs ns[kk x;k] ftlds pyrs oSKkfudksa us bu
ij fo'ks"k utj j[kuh 'kq: dj nhA oU; tho oSKkfud Mk0 fjrs'k
tks'kh dks jktkth dhs phyk jsat ds eqaMky esa uj gkFkh ;wdsfyIVl dh
Nky [kkrs fn[kkbZ fn,A fQygky vHkh bl rjg dss nks gkfFk;ksa dks
fpfUgr fd;k x;k gSA Mk0 tks'kh crkrs gSa fd blls igys jktkth esa
gkFkh] dqy 53 iztkfr;ksa dks Hkkstu ds :Ik esa bLrseky djrs FksA
mlds ckn lkxkSu] ftls gkFkh dHkh ilan ugha djrk Fkk] 2002 ds
ckn mls Hkh Hkkstu ds :Ik esa iz;ksx djus yxkA njvly lkxkSu esa
Hkh ikuh dh dkQh ek=kk gksrh gSA
Hkkjr ds fy, [krjs dh ?kaVh
vej mtkyk
ekpZ 17, 2008

;wukbVsM us'ku buok;jesaV izksxzke ¼;w,ubih½ us psrkouh nh gS fd
fgeky; ioZr J`a[kyk ij Xysf'k;jksa dk ladqpu Hkkjr ds fy, dbZ
leL;k,a iSnk dj ldrk gSA blds dkj.k [ksrh ls ysdj ÅtkZ
mRiknu vkSj 'khrdkyhu [ksyksa ij Hkh cqjk vlj iM+ ldrk gSA fjiksVZ
esa dgk x;k gS fd fo'o Hkj ds Xysf'k;j cgqr rsth ls ladqfpr gks jgs
gSa vkSj vxj ;gh j¶rkj jgh rks dqN n'kdksa esa budk vfLrRo lekIr
gks tk,xkA ukS ioZr J`[kaykvksa ds 30 Xysf'k;jksa ds v/;;u ds ckn
;g irk pyk fd buds fi?kyus vkSj {kh.k gksus dh j¶rkj o"kZ 2006 esa
lcls vf/kd FkhA fjiksVZ esa ;g Hkh dgk x;k gS fd Hkkjr dh ufn;ksa esa
fgeky; J`[kayk ds Xysf'k;j ls ikuh vkrk gS vkSj vesfjdk ds iwoZ
dNkj dks jkWdh ioZr ls ikuh dh vkiwfrZ gksrh gSA

foyqIr gks jgs ihiy] cjxn ds fganw /keZ esa /kkfeZd egRo ls iwts tkus okys ihiy vkSj cjxn ¼oVo`{k½
isM+
ds isM+ /khjs&/khjs foyqfIr ds dxkj ij igqap pqds gSaA ;s o`{k vkLFkk ls
ysdj lkekftd ljksdkjksa ls tqM+s gSaA /kkfeZd vk;kstu gks ;k xkao dh
vej mtkyk
pkSiky lcdk fBdkuk ihiy vkSj oVo`{k jgrs gSaA bu isM+ksa dks
ekpZ 22, 2008
nsorqY; ekuk tkrk gS] ysfdu buds jksi.k vkSj laj{k.k ij /;ku ugha
fn;k tk jgk gSA ;fn ;gh fLFkfr jgh rks vkus okys le; esa iwtk ds
oDr ihiy ds iÙks <aw<s ugha feysaxsA ikSjkf.kd dky ls gh yksx lq[k
le`f)] “ 'kkafr vkSj nh?kkZ;q dkeuk ds fy, prqnZ'kh dk ozr ysdj ’
'kqDy i{k dh iapeh frfFk dks ihiy vkSj cM+ ds ikS/kksa dk jksi.k fd;k
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djrs FksA xkao esa gj ?kj dh pkS[kV ij ihiy vkSj vke ds iRrksa dh
ekyk vkt Hkh fn[kkbZ nsrh gSA ogha] ihiy ds isM+ksa ds pkjksa vksj /kkxs
yisVus dh ijaijk Hkh jgh gS] ysfdu fpark ;g gS fd o"kkasZ iqjkus ;s o`{k
fleVrs tk jgs gSaA yksxks esa Hkxoku ds uke ij ozr j[kus dh ijEijk
rks dk;e gS] ysfdu ozr ds lkFk ihiy vkSj cjxn ds ikS/kksa dks yxkus
dh ijEijk lekIr gks pqdh gSA iqj[kksa }kjk budks xkaoksa ds pkSiyksa vkSj
vke jkLrksa ij xehZ ds fnuksa esa Nk;k ds fy, yxk;k tkrk FkkA ou
foHkkx dk dguk gS fd o`{kkjksi.k egksRlo ds ekSds ij cjxn vkSj
ihiy ds ikS/kksa dk jksi.k fd;k tkrk gSA
ijEijkxr nkyksa ds cht Hkh ioZrh; ftyksa esa xgr vkSj dqyFk tSlh ijEijkxr nkyksa ds cht dh
rS;kj djsxh VhMhlh
deh ls Hkh fdlkuksa dks tYn futkr feysxhA rjkbZ cht fodkl fuxe
iaruxj fo'ofo|ky; ds lg;ksx ls nkyksa ds cht rS;kj djus tk jgh
vej mtkyk
gSA ;g cht fdruk gksxk vkSj fdu {ks=kksa dh D;k t:jr gS] blds
ekpZ 30, 2008
fy, fuxe losZ Hkh djkus tk jgk gSA ioZrh; {ks=kksa esa ijEijkxr nkyksa
ds cht ds fy, fdlkuksa ds lkeus ijs'kkuh [kM+h gksus yxh gSA bldk
dkj.k ijEijkxr [ksrh esa Qly ls gh cht dks fudkydj mi;ksx
djus dks ekuk tk jgk gSA bl dkj.k chtksa dh xq.koRrk ij QdZ iM+
jgk gSA nwljh rjQ ioZrh; {ks=kksa esa vflafpr Hkwfe dh vf/kdrk vkSj
cht izfrLFkkiu dh ek=kk de gksus ls Hkh ioZrh; ftyksa ds fdlkuksa dks
chtksa dh fdYyr dk lkeuk djuk iM+ jgk gSA gkaykfd ioZrh; ftyksa
ds fy, dksj oSyh cht ifj;kstuk Hkh lapkfyr dh tk jgh gS] ij vHkh
rd blds visf{kr ifj.kke lkeus ugha vk ik, gSaA rjkbZ cht fodkl
fuxe us ioZrh; ftyksa esa ijEijkxr nkyksa ds cht rS;kj djus dk
fu.kZ; fy;k gSA fuxe ds vf/kdkfj;ksa ds eqrkfcd vk/kkj cht dh
fMekaM dh lVhd tkudkjh ds fy, vc losZ dh rS;kjh Hkh dh tk jgh
gSA bl losZ ls ;g irk yxk;k tk,xk fd fdl {ks=k esa fdl rjg ds
vkSj fdruh ek=kk esa chtksa dh t:jr gSA bl losZ ls lkeus vkus okys
ifj.kke ds ckn gh chtksa dks rS;kj djus dh 'kq:vkr gksxhA
jkT; esa ygygk,axs nks djksM+ Ik;kZoj.k larqyu o okuLifrd fofo/krk ds vykok ty lzksrksa dh
ckat ds o`{k
fjpkftZax ds fy, ou foHkkx ioZrh; {ks=kksa esa Hkkjh ek=kk esa ckat dh ubZ
ikS/k jksius dh rS;kjh esa gSA blds fy, lHkh foHkkxh; ulZfj;ksa esa ikS/k
nSfud tkxj.k
rS;kj dj yh xbZ gSA 2000 QhV ÅapkbZ ls Åij ds ouksa esa vksd
vizSy 7, 2008
iztkfr;ksa dks o"kZ ds var rd jksi fn;k tk,xkA ikS/kjksi.k ds [kkl
vfHk;ku esa xzke lewgksa o O;fDr;ksa dks Hkh “ 'kkfey fd;k tk,xkA
blds fy, mUgsa Hkqxrku Hkh fd;k tk,xkA ou foHkkx ds vius
lalk/kuksa ls pykbZ tk jgh ifj;kstuk esa 5 djksM+ ls vf/kd dh ykxr
vkus dk vuqeku gSA dqekÅa o x<+oky eaMy esa vksd iztkfr;ksa
QY;kaV] fj;kat] [klwZ vkfn ds 2 djksM+ ls vf/kd o`{kksa dh ikS/k lu~
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2010 rd jkT; ds ouksa esa ygygk mBsxhA ckat ds ,d LoLFk ikS/ks

dks rS;kj gksus esa nks ls <kbZ lky dk le; yx tkrk gSA gfj}kj]
Å/keflag uxj o nsgjknwu dks NksM+ nksuksa eaMyksa ds ioZrh; {ks=kksa esa
ifj;kstuk ds rgr dk;Z gksxkA
ÅapkbZ okys {ks=k esa gksxk VªkmV izns'k ds e/;e ÅapkbZ okys ioZrh; {ks=k esa VªkmV eNyh ds laj{k.k o
eNyh dk laj{k.k o mRiknu
fodkl ds fy, Qzkal ds bafLVV~;wV vkWQ fVlh dksVk ds lkFk vuqca/k
ds ckn 121 djksM+ dh ;kstuk ij iaruxj d`f"k fo'ofo|ky; ds
nSfud tkxj.k
eRl; foHkkx us dok;n 'kq: dj nh gSA blls yqIr izk;% izfl)
vizSy 8, 2008
VªkmV eNyh dk laj{k.k o mRiknu esa lQyrk fey ldsxhA blds
vykok e/;e ÅapkbZ ds unh] >hyksa] rkykcksa esa egk'khj eNyh ds
laj{k.k dk dk;Z Hkh tkjh gSA fudV Hkfo"; esa bZdks VwfjTe ds rgr
Ik;ZVdksa ds vkdf"kZr gksus ds lkFk gh LFkkuh; yksxksa dh vkfFkZd fLFkfr
lqn`<+ gksxhA e/;e ÅapkbZ ds ioZrh; {ks=k esa orZeku esa dkykx<+]
iaps'oj] tkxs” oj {ks=k esa lqugjh eNyh gSaA mDr eNyh dh Ik;kZoj.k
larqyu esa egRoiw.kZ Hkwfedk gSA paikor ftys ds “ ;keykrky] peksyh
ds nsofj;krky lesr e/;e ÅapkbZ dh lkrrky] [kqikZrky] Hkherky]
uSuh vkfn esa lqugjh egk'khj ds laj{k.k o mRiknu dh ;kstuk gSA
e/kqesg jksfx;ksa ds fy, eMqok e/kqesg jksfx;ksa ds fy, eMqos dk QwM lIyhesaV jkeck.k lkfcr gks
jkeck.k
ldrk gSA ioZrh; bykds esa cgqrk;r esa gksus okys eMqos ij iaruxj
d`f"k ,oa izkS|ksfxdh fo'ofo|ky; esa py jgs 'kks/k ds mRlkgtud
vej mtkyk
ifj.kke ,slk gh ladsr ns jgs gSaA cPpksa vkSj xHkZorh efgykvksa ds fy,
viSzy 18, 2008
Hkh ;g lIyhesaV Qk;nsean jgsxkA eMqok ÅtkZ dk v{k; HkaMkj ekuk
tkrk gSA blh ekU;rk dks /;ku esa j[krs gq, iaruxj fo'ofo|ky; ds
ekWfyD;wyj ck;ksykWth ,oa tsusfVDl foHkkx us eMqos ij 'kks/k 'kq:
fd;kA 'kks/k esa irk pyk fd eMqok esa ¶yks fjfyftax 'kqxj gksrk gSA
lkekU; Hkkstu djus ij 'kjhj esa 'kqxj dh ek=kk rsth ls c<+rh gS
tcfd eMqos ls cuk Hkkstu djus ij 'kjhj esa 'kqxj /khjs&/khjs c<+rk gSA
blh xq.k ds pyrs eMqos ls cuk dksbZ Hkh inkFkZ e/kqesg jksfx;ksa dks
uqdlku ugha djsxkA 'kks/k ds nkSjku eMqos esa 45 izfr'kr vehuks ,flM
ik;k x;kA oSKkfudksa ds vuqlkj vehuks ,flM 'kjhj esa fdlh inkFkZ
ds lsou ls gh igqap ldrk gSA bl fygkt ls Hkh eMqok e/kqesg
jksfx;ksa ds fy, ykHknk;d lkfcr gksxkA
,ojsLV ij Hkh mxsaxs isM+
nSfud tkxj.k
viSzy 23, 2008

fiNys ikap n'kdksa ls fgeky; dh tyok;q esa tkjh cnyko blh
j¶rkj ls tkjh jgk rks cgqr laHko gS fd vkus okys le; esa nqfu;k dh
lcls Åaph pksVh ,ojsLV ij Hkh isM+ mxus yxsaA vki Hkys gh Hkjkslk u
djsa ysfdu Xykscy okfeZax ds dkj.k e/; fgeky; esa leqnz ry ls
4000 ehVj ÅapkbZ okys os fgeky;h {ks=k Hkh isM+ mxus yk;d gks
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tk;saxs] tgka ouLifr;ka rd ugha mx ikrh FkhaA oSKkfudksa ds eqrkfcd
lewps fo'o ds Ik;kZoj.k ds fy, ;g 'kqHk ladsr ugha gSA bljks ds Lisl
,fIyds'ku lsaVj vgenkckn ds oSKkfudksa vkSj tkus ekus ikfjfLFkfrdh
foKkuh izks0 ,l0ih0 flag ds la;qDr 'kks/k ds fu"d"kZ rks ;gh b'kkjk
djrs gSaA e/; fgeky; ds ÅapkbZ okys {ks=kksa ds Vsaiksjy lsVsykbV
fjeksV lsaflax MkVk ds v/;;u ls ;gh fu"d"kZ fudys gSaA 'kks/k ls irk
pyk gS fd 1960 esa tgka uanknsoh ck;ksLQs;j fjtoZ ds 15 izfr'kr
HkwHkkx esa Xysf'k;j] 38 Qhlnh esa cQZ vkSj 44 Qhlnh {ks=k esa pV~Vkuksa
dk eyck Fkk tcfd ouLifr ds :Ik esa fNViqV NksVh >kfM;ka FkhA
ekpZ 1986 rd blesa cnyko vk;k vkSj 1-4 oxZ fdeh {ks=k esa
ouLifr;ka fn[kus yxhaA ysfdu 1999 esa rLohj dkQh cny xbZA cQZ
de gks xbZ] pV~Vkuksa dk eyck c<+ x;kA 2004 vkrs vkrs ouLifr us
cQZ ls ydnd bl bykds esa 60 oxZ fdyksehVj dk bykdk gfFk;k
fy;kA 1986 esa tgka ouLifr {ks=k egt ,d Qhlnh FkkA 18 lky
;kuh 2004 esa og 22 Qhlnh rd igqap x;kA cQhZys Xysf'k;j dk
bykdk Hkh uCcs Qhlnh ls ?kVdj 35 Qhlnh gh jg x;kA bruk gh
ugha 1986 rd tgka 3900 ehVj ls T;knk ÅapkbZ ij gh bekjrh
ydM+h okys isM+ mxrs Fks 2004 rd os 4300 ehVj dh ÅapkbZ ij Hkh
mxus yxsA izks0 flag ds eqrkfcd VaqMªk ouLifr js[kk Hkh 5300 ehVj
rd tk igqaph gSA
nkokuy % csdkcw gkyr] detksj taxy /k/kd jgs gSaA /kwa&/kwa dj ty jgs gSaA nkokfXu ls fucVus ds fy,
mik;
ljdkjh e'khujh fQj tn~nkstgn dj jgh gSA taxyks esa vkx lHkh
txg gS] exj x<+oky eaMy dh pqukSrh T;knk rxM+h gSA vHkh rd
lkeus vk, nkokfXu ds ekeyksa esa 80 Qhlnh x<+oky {ks=k ls gh
vej mtkyk
vizSy 29,2008
lacaf/kr gSA blesa Hkh fjtoZ QkjsLV {ks=k esa lcls T;knk vkx yx jgh
gSA vfXudky 'kq: gksus ls igys ou foHkkx us tks dljr dh Fkh] vc
mÙkjk[k.M ds gj ftys esa mldh dM+h ijh{kk gks jgh gSA gkykr cn
ls cnrj gksus dks dqN bl rjg le>k tk ldrk gSA o"kZ 2006 esa
iwjs Qk;j lhtu esa 600 gsDVs;j ls Hkh de {ks=k dk uqdlku gqvk FkkA
bl o"kZ Qk;j lhtu vHkh vk/kk xqtjk gS vkSj izHkkfor gksus dk
vkadM+k blls vkxs fudy pqdk gSA x<+oky eaMy esa oukfXu ds lcls
T;knk djhc <kbZ lkS ekeys lkeus vk, gSaA blesa Hkh Ms<+ lkS ls T;knk
ekeys fjtoZ QkjsLV {ks+=k esa gSA ikSM+h vkSj peksyh ftys lcls T;knk
izHkkfor gSaA dqekÅa {ks=k esa x<+oky ds eqdkcys de taxy tys gSaA
;gka ftrus Hkh oukfXu ds ekeus lkeus vk, gS] os fjtoZ QkjsLV vkSj
flfoy lks;e&ou iapk;r esa cjkcj&cjkcj gSaA
igkM+ ls :B jgh izd`fr] Lkzksrksa igkM+ ls izd`fr dk izse vc 'kk;n igys tSlk ugha jgkA Hkh"k.k xehZ esa
dh 'kker
igkM+ vkx mxy jgs gSaA ioZrh; {ks=k esa ihus ds ikuh dk vk/kkj ekus
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vej mtkyk
vizSy 29, 2008

vc izns'k esa gksxh dkaVsªDV [ksrh
vej mtkyk
vizSy 29] 2008

tkus okys izkd`frd Lkzksrksa ij Hkh izd`fr dh ekj iM+h gSA nwu]
fiFkkSjkx<+] paikor tSls ftyksa esa ikuh ds izkd`frd Lkzksrksa dks lcls
T;knk uqdlku igqapk gSA Lkzksrksa ds 40 ls 90 Qhlnh rd lw[kus dh
lwpuk,a fey jgh gSaA vkink izca/ku foHkkx dh dljr ls tks rLohj
mHkjh gS] og vke vkneh ds gks'k mM+kus ds fy, dkQh gSA ioZrh; {ks=k
esa igys ls gh ikuh dh fnDdr gSA Lkzksr lw[k tkus ds ckn is;ty
ladV vkSj c<+uk r; gSA izkd`frd ty Lkzksrksa ds lw[kus ds ekeys
ioZrh; {ks=kksa esa T;knk lkeus vk, gSaA ;g fLFkfr blfy, Hkh
fparktud gS] D;ksafd ioZrh; {ks=kksa dh lok ikap gtkj is;ty
;kstukvksa dk vk/kkj izkd`frd ty Lkzksr gh gSA vkink izca/ku foHkkx
dh fjiksVZ esa [kkl rkSj ij nwu] fiFkkSjkx<+] paikor] fVgjh tSls ftyksa
esa izkd`frd Lkzksr lw[kus dh lwpuk,a lkeus vkbZ gSaA bldk lh/kk
uqdlku 700 ls T;knk xkaoksa dh is;ty vkiwfrZ ij iM+us dh vk'kadk
gSAa
izns'k esa Hkh vc dkaVsªDV [ksrh 'kq: gksus tk jgh gSA lkewfgd [ksrh ds
fy, vkxs vk, ikSM+h ftys ds fn[ksr xkao ds yksx vc bafM;u
Xykbdksy dh enn ls xsans ds Qwyksa dh [ksrh djus tk jgs gSaA blds
fy, izR;sd izoklh us fQygky ,d gtkj :Ik;s viuh rjQ ls feyk,a
gSa vkSj vkbZth,y us Qwyksa ds cht miyC/k djkus dk fo'okl fnyk;k
gSA dkaVsªDV ;k Bsds ij [ksrh dks ysdj cgl dk nkSj tkjh gSA blds
L;kg i{k dks ysdj Hkh vkokt mBkbZ tkrh jgh gSA Bsds ij [ksrh dh
vHkh izns'k esa 'kq:vkr ugha gks ikbZ gSA u;k eaMh ,DV ykxw u gksus ds
dkj.k ;g ekeyk v/kj esa yVdk gSA nwljh vksj lkewfgd [ksrh dh
igy djus okys fn[ksr xkao ds izokfl;ksa us blh Bsds ij [ksrh dh
ijaijk dh tkus&vutkus izns'k esa uhao Mky nh gSA izokfl;ksa dh vksj
ls bafM;u Xykbdksy ds lkFk bl lanHkZ esa tYn gh vuqca/k gks jgk gSA
d`f"k ea=kky; ds lw=kksa ds vuqlkj vkbZth,y daiuh xkao ds yksxksa dks
xsans ds cht miyC/k djk,xh vkSj lkFk gh Qwy rS;kj gks tkus ij rhu
:Ik;k izfr Qwy ds fglkc ls [kjhnnkjh Hkh djsxhA vuqeku yxk;k tk
jgk gS fd djhc rhu yk[k :Ik;s dh iwath fuos'k dj xkao ds yksx 26
yk[k :Ik;s dek ik,axsA

ulZjh yxkdj efgyk,a cusaxh vc ckxokuh ds {ks=k esa Hkh efgyk,a Lokoyach cusaxhA os [kqn ikS/ks
vkRefuHkZj
mxk;saxh vkSj mudh fcØh Hkh [kqn djsaxhA os [kqys cktkj esa fcØh ds
lkFk gh foHkkx dks Hkh ikS/k nsaxhA blds fy, efgyk lfefr;ksa dk
nSfud tkxj.k
xBu gksxk vkSj fdlku efgyk ulZfj;ksa dh LFkkiuk dh tk;sxhA ;g
vizSy 30] 2008
igy djus tk jgk gS ou foHkkxA 'kklu ds funsZ'k ij ou iapk;r
foHkkx us 1.60 djks+M+ dk izLrko mldks Hkst fn;k gSA ;kstuk ds rgr
jkT; esa 158 efgyk dk'rdkj lewg cusaxs vkSj chl] rhl pkyhl o
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ipkl gtkj ikS/k {kerk dh ulZfj;ka yxkbZ tk,axhA izFke pj.k esa
jkT; ds 20 izHkkxksa esa dk;Z gksxkA ioZrh; {ks=k esa ckat] phM+] mrhl]
gjM+] cgsM+k] vkaoyk] vkfn vkSj eSnkuh {ks=k esa ogka dh ifjfLFkfr;ksa ds
vuq:Ik iztkfr;ksa ds ikS/kksa dks mxk;k tk,xkA ulZjh rS;kj djus ds
fy, foHkkx ls lgk;rk o rduhdh tkudkjh nh tk,xhA ou foHkkx
ds ek/;e ls izLrko ekaxs tk,axsA ulZjh esa 20 izfr'kr Qynkj o`{kksa ds
ikS/k rS;kj djus dh Hkh ckr 'kkfey gSA
Xykscy okfeZax fuxy tk,xh ,d oDr ,slk Hkh vk,xk tc igkM+ dh yksd dFkkvksa yksd xhrksa esa
ckat ds taxy
clus okyk ckat dk taxy vrhr dh ckat gks tk,xkA yqIr gks tkus
okys ;s nqfu;k ds igys ou gksaxsA Xykscy okfeZax fgeky; ij ,slk gh
cqjk vlj Mkyus okyh gSA xksfoUn cYyHk iar fgeky; Ik;kZoj.k ,oa
nSfud tkxj.k
fodkl laLFkku ds oSKkfudksa dk 'kks/k ckat ds taxyksa ds ckjs esa ;gh
ebZ 8] 2008
Hkfo";ok.kh djrk gSA oSKkfud lqczr 'kekZ vkSj ,l0ih0 flag ds 'kks/k
ds eqrkfcd fgeky;h {ks=k viuh fo'ks"k HkkSxksfyd ifjfLFkfr;ksa] tyok;q
ds dkj.k csgn laosnu'khy gSA Xykscy okfeZax dh otg ls gks jgs
tyok;q ifjorZu dk lh/kk vlj ;gka mPp fgeky; esa fLFkr ckat ouksa
ij iM+sxkA oSKkfudksa dk dguk gS fd tSls&tSls Xykscy okfeZax dh
otg ls tyok;q ifjorZu gks jgk gSA ckat ds taxyksa ds fy, eqQhn
LFkku muds yk;d ugha jg x;k gSA 'kks/k ds eqrkfcd ckat iztkfr
izkd`frd :Ik ls xeZ LFkku ls BaMh txg ij f'k¶V gks tkrk gS] ysfdu
;g izfØ;k csgn /kheh gSA ckat ds ou vDlj pksfV;ksa ds ikl mxrs
gSaA ckat ds cht ,d rks fiaMt izd`fr ds gksrs gS vkSj muds mxus dh
nj Hkh vU; isM+ksa dh vis{kk de gksrh gSA bruk gh ugha cgqr ls chtksa
dks Hkkyw] canj vkfn tkuoj [kk tkrs gSaA ,slh ifjfLFkfr;ksa esa cgqr
vk'p;Z ugha gksuk pkfg, fd ,d fnu fgeky;h {ks=kksa ls ckat ds ou
foyqIr gks tk,aA igkM+ksa esa ty Lrj cuk, j[kus vkSj ty lap; esa
ckat o`{kksa dks cgqr mi;ksxh le>k tkrk gSA ckat dh tM+sa ikuh dk
L=kksr le>h tkrh gSA ,sls esa ckat ds ou foyqIr gks x, rks igys ls
gh ty ladV ls tw> jgs igkM+ dks vkSj Hkkjh ty ladV dk lkeuk
djuk iM+ ldrk gSA
Xysf';j esa ekuhVfjax
LFkkfir fd;k
vej mtkyk
ebZ 12] 2008
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dsanz ns'k ds fgeky; {ks=k esa lk<+s rhu lkS ls Hkh T;knk NksVs&cM+s Xysf'k;j
gSa] ysfdu tyok;q ifjorZu ds [krjksa ds ckotwn buds v/;;u dh
fn'kk esa dsanz ljdkj us dksbZ dne ugha mBk;k gSA flfDde ljdkj us
bl fn'kk esa igy dh gSA if'peh flfDde esa usiky ckMZj ij fLFkr
bZLV jkBksax Xysf'k;j esa ,d ekuhVfjax dsanz dh LFkkiuk dh xbZ gSA
blds tfj;s Xysf'k;j ds fi?kyus dh j¶rkj] dkj.k vkSj gj lky gksus
okyh cQZckjh dk vkadyu fd;k tk,xkA Xysf'k;jksa ds v/;;u ds fy,
ns'k esa mBk;k x;k ;g igyk dne gSA Xysf'k;j oSKkfud bdcky
ENVIS Centre, GBPIHED

gluSu us crk;k fd bZLV jkBksax Xysf'k;j dk csapekdZ Xysf'k;j ds
rkSj ij v/;;u fd;k tk,xkA ;g dsanz 5 gtkj ehVj dh ÅapkbZ ij
LFkkfir fd;k x;k gSA ekulwu ds nkSjku bl {ks=k esa cQZckjh gksrh gS
ftlls Xysf'k;j dk vkdkj c<+uk pkfg,A ysfdu ;g Xysf'k;j rsth ls
fi?ky jgk gS vkSj vuqeku ds vuqlkj fiNys nl lkyksa esa yxHkx 2.5
fdyksehVj ehVj fi?ky pqdk gSA blh ds en~nsutj ;gka ekuhVfjax
dsanz LFkkfir fd;k x;k gS rkfd blds dkj.kksa dh iM+rky dh tk
ldsA
vaVkdZfVd esa MhMhVh ls fi?ky vaVkdZfVd esa Xysf'k;jksa ds fi?kyus dk izeq[k dkj.k tgjhys jlk;u
MhMhVh dk va/kk/kqa/k bLrseky gSA gkaykfd vc MhMhVh dk bLrseky
jgs gSa Xysf'k;j
lhfer dj fn;k x;k gS ysfdu nks n'kd igys rd iwjh nqfu;k esa
crkSj dhVuk'kd bldk [kwc bLrseky gksrk FkkA oSKkfudksa dk dguk
vej mtkyk
gS fd gok ds lkFk MhMhVh ds va'k Xysf'k;jksa rd igaqps vkSj Åaps
ebZ 12] 2008
Xysf'k;jksa dh cQZ esa HkaMkfjr gksrs x, tks vc cQZ dks xykdj ikuh
cuk jgs gSaA gky esa fd, x, 'kks/k esa vaVkdZfVd esa ik, tkus okys
isaxqbu ds jDr esa MhMhVh ds va'k feys gSaA bl vk/kkj ij oSKkfudksa
dk nkok gS fd Xysf'k;jksa esa vHkh Hkh MhMhVh ds d.k ekStwn gSa tks
buds fi?kyus dk dkj.k cu jgs gSaA MCyw,pvks ds vuqlkj 1980 esa
nqfu;k esa MhMhVh dk bLrseky 40 gtkj Vu lkykuk Fkk tks vc flQZ
,d gtkj Vu jg x;k gSA flQZ mUgha ns'kksa esa bldk lhfer bLrseky
gksrk gS tgka ePNj ;k cSDVj ckuZ chekfj;ksa dk izdksi T;knk gSA Hkkjr
esa bldk lhfer bLrseky gksrk gSA lkabl if=kdk *U;w lkbafVLV* dh
fjiksVZ ds vuqlkj vesfjdk dh ojthfu;k baLVhV`;wV vkWaQ eSjhu lkbal
dh 'kks/kdrkZ gSnh tsbt dh Vhe us vaVkdZfVdk esa isaxqbu ds jDr ds
uewuksa dh tkap esa muesa MhMhVh dh ek=kk dh iqf"V dh gSA oSKkfudksa
dk vkxs dk vuqla/kku crkrk gS fd vaVkdZfVdk esa cQZ esa MhMhVh ds
va'k Hkkjh ek=kk esa tes gq, gSaA ;gha ls os isaxqbu ds 'kjhj esa Hkh igqWaps
gSaA
vc cpk;k tk ldsxk 'kh'ke
vej mtkyk
ebZ 25] 2008

'kh'ke ds lw[kus dh chekjh vc fo'ks"kKksa dh fpark dk lcc ugha
cusxhA QkjsLV fjlpZ baLVhV~;wV us ikap Dyksu fodflr fd, gSaA MªkbZ
DykbesV ;kuh 'k"qd okrkoj.k ds 'kh'ke dks mldh chekjh ls ;g
Dyksu futkr fnyk ldsaxsA 'kh'ke ds gtkjksa isM+ ruk lw[kus dh
chekjh ls xzflr gks rdjhcu [kRe gks pqds gSaA chekjh dk bykt <wa<us
dk ftEek ,QvkjvkbZ ds oSKkfudksa us mBk;kA lkyksa dh esgur ds
ckn bu oSKkfudksa us vkf[kj bykt <wa< fudkykA mUgksaus ,slh txgksa
ds isM+ksa ds fy, Dyksu fodflr djus esa dke;kch gkfly dj yh gS]
tgka MªkbZ DykbesV gSA vc ,slh txgksa ds fy, Dyksu cukus dh
dksf'k'k dh tk jgh gS] tgka okVj ysoy T;knk gSA fcgkj tSls jkT;
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oSKkfudksa ds fy, pqukSrh cus gq, gSaA njvly] nksuksa txg o`{kksa ds
iuius dh ifjfLFkfr;ksa dh fHkUurk ds pyrs nksuksa rjg ds 'kh'ke dks
chekjh ls cpkus ds fy, vyx&vyx rjg ds Dyksu fodflr fd,
tkus dh t:jr igys ls gh le> yh xbZ FkhA
Vkbxj&tsM* j[ksxk iznw"k.k ij izn"wk.k ij ^Vkbxj&tsM* utj j[ksxkA us'kuy ,;jksukfVDl ,aM Lisl
utj
,MfeLVsª'ku ¼uklk½ us izn"wk.k vkSj Xykscy okfeZax ds c<+rs [krjs dks
ns[krs gq, vk;ZHkÍ izs{k.k foKku 'kks/k laLFkku ¼,jht½ esa Vkbxj&tsM
vej mtkyk
izkstsDV ds rgr ,;jksukV lsaVj fodflr fd;k gSA lsaVj ls xzkmaM]
twu 2] 2008
lsVsykbV vkSj gok rhuksa txg ls iznw"k.k ij gj iy utj j[kh tk
ldsxhA vHkh rd fo'ks"kdj mÙÙkjk[k.M esa iznw"k.k ds vkadyu] v/;;u
vkSj mlls iM+us okys izHkko dks ysdj dksbZ Bksl igy ugha gqbZ Fkh
dsoy ,jht esa izkjfEHkd rkSj ij ok;qeaMyh; v/;;u 'kq: gqvk gSA
,;jksukV lsaVj esa dbZ vR;k/kqfud midj.k yxk, x, gSaA Lopkfyr
;g midj.k tehu ds lkFk lsVsykbV ds ek/;e ls iznw"k.k ij utj
j[ksaxsA blds vykok gokbZ tgkt ds ek/;e ls gok ls ,jkslkWy ¼MLV
ikfVZdy½ dk v/;;u fd;k tk,xkA ok;qeaMy foHkkx ds oSKkfudksa ds
vuqlkj ,jkslkWy jkscksfVd usVodZ flLVe lsVsykbV ls fu;af=kr gksxkA
blds ek/;e ls okrkoj.k esa lw{e d.kksa ds ?kuRo dk rks irk yxsxkA
blds vykok uklk us mÙkj Hkkjr esa iznw"k.k ds v/;;u ds fy, cjsyh]
iaruxj fo'ofo|ky;] vkSj vkbZ0vkbZ0Vh0 dkuiqj esa ;g lsaVj
fodflr fd;k gSA
taxy tyus ls cpk,xk ekWMy
nSfud tkxj.k
twu 2] 2008

Hkkjrh; ou vuqla/kku laLFkku ¼,QvkjvkbZ½ vkSj bafM;u Lisl fjlpZ
vkWxZukbts'ku ¼bljks½ ds oSKkfudksa dh dksf'k'ksa vxj dke;kc gqbZa rks
vxys dqN lkyksa esa izns'k ds taxyks dks csdkcw vkx ls eqfDr fey
ldrh gSA ,QvkjvkbZ vkSj bljks ds oSKkfud ,slk oSKkfud ekWMy
cukus dk iz;kl dj jgs gSa] ftlls taxy dh vkx ij dkcw ik;k tk
lds vkSj vyx&vyx ekSle esa taxy dh vkx dk iwokZuqeku yxk;k
tk ldsA ;g Hkh irk yxk;k tk lds fd izns'k esa tYn vkx idM+us
okys ou fdrus gSa vkSj vxj taxy esa vkx yx tk, rks mldk QSyko
dgka rd gks ldrk gS] vkx yxus ij /kqvka dgka rd QSy ldrk gSA
,QvkjvkbZ ds oSKkfudksa dh ,d Vhe izns'k ds rsjg ftyksa ds oukoj.k
ds vkadM+s tqVk jgh gSA oSKkfud bu vkadM+ksa dk fo'ys"k.k Hkh djsaxs
vkSj blds lkFk gh bljks ds oSKkfud bu vkadM+ksa vkSj muds fo'ys"k.k
ds vk/kkj ij ekWMy fodflr djus dk dk;Z djsaxsA blds fy, Hkkjr
ds mixzgksa ls izkIr fp=kksa vkSj MkVk dk lgkjk fy;k tk,xkA ekWMy
vxj lQy jgk rks mls vU; jkT;ksa esa Hkh ykxw fd;k tk,xkA

izns'k dk ekSle dsanz lsVsykbV ekSle esa gksus okys rRdkfyd ifjorZuksa ij Hkh le; ls fuxjkuh dj
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best ls tqM+k
vej mtkyk
twu 14] 2008

mldh lwpuk tkjh dh tk ldsxhA blds fy, jkT; ekSle dsanz dks
vR;k/kqfud lqfo/kkvksa vkSj ;a=kksa ls ySl fd;k tk jgk gSA lc dqN
Bhd vkSj le; ij gqvk rks vkus okys pan fnuksa ds vanj ekSle esa
,d ?kaVs ds Hkhrj gksus okys ifjorZuksa dk Hkh le; ls irk yxk;k tk
ldsxkA jkT; ekSle dsanz us vius fy, jMkj dh ekax igys gh dh gqbZ
gSA blds vykok ekSle dsanz dks vkSj Hkh vR;k/kqfud rduhdksa ls
tksM+k tk jgk gSA ekSle dsanz dks lh/ks lsVsykbV best ls tksM+ fn;k
x;k gSA lsVsykbV ls lh/ks best izkIr gksus ds ckn rRdky vkadyu
dj ekSle dh tkudkjh tqVkbZ tk jgh gSA mÙÙkjk[k.M esa vf/kdrj
,fj;k igkM+h gksus ds dkj.k ;gka ekSle esa cM+h rsth ls ifjorZu gksrk
gSA vpkud gksus okys ifjorZuksa ds le; ls irk ugha pyus ls dkQh
uqdlku dk Hkh lkeuk djuk iM+ jgk gSA blfy, ,slh rduhdksa ls
ekSle dsanz dks tksM+k tk jgk gS tks ;gka ,d ?kaVs esa gksus okys ekSle
ds ifjorZu ij Hkh utj j[k ldsA bldk lcls vf/kd ykHk vkink
ls gksus okys uqdlku dks jksdus esa feysxkA

æks.k ioZr ij lathouh [kkstsaxs =ksrk;qx esa lathouh us y{e.k ds izk.k cpk, FksA mÙÙkjk[k.M ljdkj
fo'ks"kK
dfy;qx esa blls vke vkneh ds izk.k cpkuk pkgrh gSA LokLF;
ea=kky; dh ;kstuk tYn gh fo'ks"kKksa dh ,d Vhe dks nzks.kkfxjh ioZr
vej mtkyk
Hkstus dh rS;kjh dj jgh gSA nzks.kkfxjh ds lkFk gh lqes: vkSj NksVk
twu 17] 2008
dSyk'k ioZr ij Hkh Vhe Hkstus dh flQkfj'k dh xbZ gSA lathouh dks
ysdj LokLF; ea=kky; us vkB eghus igys dljr 'kq: dh FkhA
dksyacks esa ,d varjkZ"Vªh; lEesyu ls ykSVus ds ckn LokLF; ea=kh us
bl ij dke 'kq: djk;k gSA ljdkj ds tM+h&cwVh lykgdkj ls
fjiksVZ Hkh ekaxh xbZA bl fjiksVZ ds vk/kkj ij nzks.kkfxjh ioZr Hkstus
okyh Vhe dh dkQh dqN 'kDy rS;kj dj yh xbZ gSA fjiksVZ esa
LFkkuh; oS|ksa ls ysdj tM+h&cwVh fo'ks"kK] jlk;u 'kkL=kh] thok'e
fo'ks"kK] iqjkrRofon~] QkbVks dSfeLV vkfn rd dks fo'ks"kK ds rkSj ij
Vhe esa j[kus dk lq>ko fn;k x;k gSA blds vykok Vhe dks dkfrZd
vkSj Hkknksa ds eghus esa gh Hkstus dk lq>ko fn;k x;k gSA ekuk tkrk gS
fd bu eghuksa esa tM+h&cwVh ifjiDo voLFkk esa jgrh gSaA
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e/; fgeky; ds fofHkUu ou rU=kksa ds laj{k.k] lao/kZu ,oa izHkko dh ,d oSKkfud foospuk
1

2

3

lquhy ukSfV;ky ] vkj0ds0 eS[kqjh ,oa ds0,l0 jko
1
bUlVhV~;wV QkWj lksf'k;y ,aM bdksfed psat] caxykSj] dukZVd]
2
xksfoUn cYyHk iar fgeky; Ik;kZoj.k ,oa fodkl laLFkku] x<+oky bdkbZ] Jhuxj] mÙkjk[k.M
3
fnYyh fo'ofo|ky;] fnYyh

ifjp;
oSf'od ifjn`'; esa fgeky;h ouksa dk laj{k.k vR;Ur egRoiw.kZ eqn~nk gSA dbZ v/;;uksa ds ckn ;g
ik;k x;k] fd fgeky;h ouksa ds {kj.k dh nj ogkWa ds Hkw&n`'; o tSo fofo/krk ds fy, ,d xaHkhj leL;k
curh tk jgh gSA ;gka ftu orZeku eq[; laj{k.k i}fr;ksa dk v/;;u dj ,d lkef;d foospuk izLrqr dh
xbZ gS os fuEufyf[kr gSa &
1-

ikjEifjd /kkfeZd fo'okl }kjk laj{k.k

& ‘ ‘ ijEijkxr lajf{kr ou’

2-

ljdkjh ;kstukvksa o uhfr;ksa }kjk laj{k.k & ‘ ‘ vkjf{kr ou {ks=k

3-

lkeqnkf;d iz;klksa }kjk laj{k.k

& ‘ ‘ lkeqnkf;d lajf{kr ou {ks=k

gekjs fopkj ls ouksa ds laj{k.k gsrq mijksDr lHkh laj{k.k fof/k;ksa ls laj{k.k ,oa lao/kZu tSls ,d gh
izdkj ds ifj.kke izkIr gksrs gaSA viuh bl lksp dks izekf.kr djus ds fy, lHkh izdkj ds lajf{kr {ks=kksa dk
v/;;u dj mudk vfHkKkr lwpdksa ds vk/kkj ij ewY;kadu fd;k x;kA
gekjs 'kks/k ds vuqlkj fgeky;h {ks=k esa tSo fofo/krk ds laj{k.k o izcU/ku ds fy, lkeqnkf;d
iz;kl vU; laj{k.k i}fr;ksa dh rqyuk esa vf/kd izHkko'kkyh ik;s x,A ;gkWa ge ouksa ds ikfjfLFkfrd laj{k.k
ds fy, lkeqnkf;d lajf{kr ou] ds Lo:Ik ds lkFk gh ioZrh; leqnk; ds lrr~ jkstxkj dk leFkZu djrs
gSaA fdUrq gj ,d laj{k.k ds rjhds dk dqN [kkl fcUnqvksa ¼mn~ns';ksa½ ij viuk egRoiw.kZ n`f"Vdks.k gSA
blfy, gekjh jk; ds vuqlkj vkjf{kr ,oa ljdkjh ou {ks=k dk iwuZewY;kadu gksuk pkfg,A fuLlansg
ikjEifjd nso ou {ks=kksa us tSo fofo/krk dks vkt rd lajf{kr o latks dj j[kk gqvk gS] fdUrq lkekftd
lkaLd`frd ifjorZuksa ds QyLo:i bl izdkj ds ou {ks=k cgqr rsth ls vius vkdkj] izdkj ,oa la[;k esa
lhfer gksrs tk jgs gSaA vr% lkeqnkf;d lajf{kr ouksa ds dqN rRoksa dks ikjEifjd nso ou {ks=kksa ds nh?kkZof/k
laj{k.k gsrq vey esa yk;k tk ldrk gSA
ifjp;
Hkkjr ,f'k;k ds pkj o`gr tSo&fofo/krk okys ns'kksa esa ls ,d gSA ns'k dks ;g igpku nks fHkUu
izdkj ds vR;Ur egRoiw.kZ tSofofo/krk okys LFkkuksa ;Fkk mRrjiwohZ ioZr J`a[kyk o mRrjh lhek {ks=k esa
fgeky; rFkk if'peh ?kkV ds dkj.k feyh gqbZ gSA Hkkjr esa fgeky;h Hkw&{ks=k iwjs ns'k ds 18% HkkSxksfyd
{ks=k esa QSyk gqvk gS] vkSj Hkkjrh; miegk}hi dh yxHkx 40% iztkfr;ka bl {ks=k esa ik;h tkrh gSaA vU;
egRoiw.kZ igyw ;g gS fd Hkkjr ds dqy ou {ks=k dk 50% Hkkx fgeky;h izns'k ds vUrxZr gh vkrk gSA
fo'o Lrj ij fgeky;h Hkw&{ks=k dh Hkjiwj fofo/krk dh viuh egRrk gS vkSj ;g fo'o ds nl o`gr ou {ks=kkasa
esa ls ,d gSA fgeky;h ouksa ds laj{k.k o lrr~ fodkl ds dbZ iz;kl fd;s tk jgs gSaA ikjEifjd iz;klksa ds
tSls fd nso ouksa ds laj{k.k ds ek/;e ls ysdj tSo e.My vkjf{kr {ks=kksa ds fuekZ.k rd] fgeky;h ouksa
rFkk ogkWa fo|eku tSo fofo/krk ds laj{k.k o izcU/ku dh fn'kk esa fd;s tk jgs iz;klksa ds mnkgj.k gSaA ijUrq
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fofHkUu dkj.kksa ls fgeky; esa ouksa dh ?kVrh nj fo'o dh tSo fofo/krk ds fy, ,d xaHkhj leL;k iSnk dj
jgh gSA 'kks/k ifj.kke ;g crkrs gS fd Hkkjr ds tSo&fofo/krk okys bu ou {ks=kksa dk nzqr xfr ls ladqpu gks
jgk gS ftlls fLFkfr vkSj Hkh xaHkhj gksrh tk jgh gSA fgeky;h ou {ks=k ds ladqpu ls LFkkuh; yksxksa dh
vkfFkZd o ikfjfLFkfrd ifjfLFkfr;ksa ij udkjkRed izHkko iM+ jgk gS D;ksafd LFkkuh; fuokfl;ksa dh thou
'kSyh esa vklikl ds ouksa dk egRoiw.kZ ;ksxnku gSA vr% Hkkjr ds fgeky;orhZ {ks=kksa ds laj{k.k ,oa laoZ/ku esa
lgk;d] laj{k.k ds rjhdksa dks le>uk gh bl v/;;u dk eq[; mn~ns'; gSA
ikjEifjd lajf{kr ou
ikjEifjd lajf{kr ou ;k ‘nso ou’ vkt tgka dgha Hkh ekStwn gSa] os LFkkuh; fuokfl;ksa ds }kjk
ihf<+;ksa ls lajf{kr ,oa lqjf{kr gSaA o"kksZ ls LFkkuh; fuokfl;ksa us vius fof'k"V Kku] foosd ,oa Ik;kZoj.k ds
izfr viuh nwjn`f"V ds }kjk] izd`fr dks dqN LFkkuksa ij mlds izkd`frd Lo:Ik esa vkt Hkh latks;k gqvk gSA
lkekU;r% ‘nso ouksa’’ds fodkl ds ihNs dkj.k ;g gS fd os LFkkuh; nsorkvksa dks lefiZr gSaA fulansg :Ik ls
/kkfeZd ouksa dh ladYiuk us tSo fofo/krk laj{k.k ds egku ifj.kke dks bl izdkj ds izkd`frd xksnkeksa esa
fiNys dbZ lkS lkyksa ls cpk dj j[kk gSA fdUrq vkt fofHkUu dkjdksa ds dkj.k fo'o ds dbZ ‘ ‘nso ou’
[kRe gks x;s gaSA vkSj tks cps gSa nqHkkZX;o'k muds vPNs laj{k.k ds fy, cgqr de iz;kl fd, x;s gSaA 'kks/k
ifj.kke n'kkZrs gS fd bu vNwrs ou ikfjfLFkfrd ra=kkasa ls lalk/kuksa dk nksgu 'kq: dj fn;k x;k gSA blds
ihNs eq[; dkjd lkaLd`frd] lkekftd ,oa /kkfeZd fo'oklksa esa cnyko ds lkFk&lkFk fofHkUu lkaLd`frd
ewY; ,oa fopkjksa ds yksxksa }kjk bl izdkj ds ouksa dks dkQh gn rd izfrdwy :Ik ls izHkkfor fd;k tkuk
gSaA
ljdkjh ou ra=k
Hkkjr esa ou {ks=k Hkkjr ljdkj ;k jkT; ljdkjksa ds Ik;kZoj.k ,oa ou ea=kky; ds vUrxZr vkrs gSaA
bl izdkj ds ouksa ds mRrjnkf;Ro ds fy, izkf/kdj.k ftEesnkj gSaA vkSj bu ouksa dk izcU/ku oU;tho
laj{k.k vf/kfu;e 1972] ou laj{k.k vf/kfu;e 1980 rFkk ou uhfr 1988 ds vUrxZr foLr~`r :Ik ls
mfYyf[kr fd;k x;k gSA le; ds lkFk cnyko ds dkj.k ljdkj }kjk LFkkuh; fuokfl;ksa ds gd&gdwd
,oa vf/kdkj] ou izca/ku foHkkx dks LFkkukUrfjr dj fn, x;sA fudVorhZ xkWaookfl;ksa dks bl izdkj ds ouksa
ls ou mRikn mi;ksx djus ds fy, ou foHkkx ls vuqefr ysuh iM+rh gSA lkekU;r% bl izdkj ds ou] ou
foHkkx }kjk fu;af=kr fd, tkrs gSa] bl dkj.k muds izca/ku }kjk xzkeh.kksa dks ckgj dj fn;k tkrk gSA
dHkh&dHkh ljdkj] ou izca/ku dh ftEesnkjh fdlh vkSj tSls&iapk;r] xSj ljdkjh laxBuksa vU;Fkk
fudVorhZ LFkkuh; fuokfl;ksa dks lkSai nsrh gSA ysfdu bl izdkj ds ouksa dk LokfeRo rFkk fn'kk funsZ'ku ou
foHkkx ds ikl gh jgrk gS rFkk foHkkx }kjk gh fu/kkZfjr fd;k tkrk gSA blfy, ou foHkkx }kjk fy, x,
fu.kZ;ksa dks dkuwuh :Ik ls LFkkuh; fuokfl;ksa ,oa vU; dks lwfpr djuk vko';d ugha gSA
vkjf{kr ou {ks=k
bl izdkj ds ou {ks=k ;wusLdks ds ^euq"; ,oa tSo e.My* (MAB) dk;ZØe ds vUrxZr vkjf{kr
ou {ks=k dh Js.kh esa vkrs gSaA vU; izdkj ds vkjf{kr ouksa esa jk"Vªh; m|ku ,oa oU; tho vH;kj.k vkrs gaS]
ftuesa dsUnz ,oa jkT; ljdkjksa dh ou uhfr ds vuqlkj ou lalk/kuksa dk laj{k.k ,oa lao/kZu gksrk gSA fdUrq
vf/kdka'kr% 'kks/k ifj.kkeksa ls Li"V gksrk gS fd vkjf{kr ou {ks=kksa esa ou lalk/kuksa ij yksxksa ds ikjEifjd
ekSfyd vf/kdkjksa esa Hkh deh gqbZ gS] tks fd ,d leL;k iSnk djrk gS rFkk lao/kZu ,oa laj{k.k ds mn~ns';ksa
ij foijhr izHkko Mkyrk gSA
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lkeqnkf;d ou {ks=k
lkeqnkf;d iz;klksa }kjk lajf{kr ou bl izdkj ds ouksa dk laj{k.k lekt }kjk lalk/kuksa ds mi;ksx
ds fy, cuk;s x, iz;klksa] fu;eksa o O;oLFkk ds rgr~ gksrk gSA lHkh xzkeoklh lkeqnkf;d ouksa ds izca/ku esa
lfEefyr gksrs gaS ,oa ouksa esa lalk/kuksa ds laj{k.k ds fy, Hkh mRrjnk;h gksrs gaSA ;g ,d lkekftd
ikfjfLFkfrd O;oLFkk gS tks ou lalk/kuksa dks cuk;s j[kus esa enn djrh gSA Hkkjrh; fgeky; ds fVgjh ftys
esa fLFkr tj/kkj ou] :nziz;kx ftys esa cjlw dk lkeqnkf;d ou] lkeqnkf;d laj{k.k ds mnkgj.k gSaA ckgjh
dkjdksa dk vf/kd egRo u gksus ds dkj.k LFkkuh; yksx gh bu ouksa ds laj{k.k ds fy, vf/kd mRrjnk;h
gksrs gaSA leqnk; }kjk lajf{kr ouksa ds ihNs ;g fl}kUr gS fd ;g t:jh ugha fd LFkkuh; fuokfl;ksa dh
t:jr] laj{k.k o fodkl ds mn~ns'; ,d gh gksa] os fHkUu gks ldrs gSaA vr% leqnk; }kjk lajf{kr ou
laj{k.k ds fl}kUr dks ldkjkRed <ax ls leFkZu nsrs gSaA
'kks/k vuqHko ,oa ifj.kke
ou lajpuk ds fo'ys"k.k ds fy, iz;ksxkfJr v/;;u dh cqfu;knh fof/k dk vuqlj.k fd;k x;kA
lHkh v/;;u] ou Hkze.k] HkkSxksfyd lwpuk,a] th0ih0,l0 (GPS) }kjk vafdr dh xbZ rFkk uewus ds Hkw[k.M
lHkh izdkj ds ou {ks=kksa ls Øe jfgr rjhds ls fy, x;sA lEiw.kZ izfØ;k esa ikni lkekftd foKku ds
vuqlkj ekin.Mksa ds fn'kk funsZ'kksa dk mi;ksx fd;k x;kA fofHkUu lajf{kr ouksa esa fiNys rhu n'kdksa ds
nkSjku gq, fodklkRed uewuksa ds fo'yss"k.k ds fy, laosnu rduhdh dk iz;ksx fd;k x;kA fgeky; ds
fofHkUu lajf{kr {ks=kksa ds lHkh ouksa esa o`{kksa dk ?kuRo ¼izfr gsDVs;j {ks=k esa [kM+s o`{kks dh la[;k½ lkeqnkf;d
ouksa esa vf/kdre] mlds ckn Øe'k% ‘nso ou’ o ljdkjh ouksa’esa rFkk U;wure vkjf{kr ouksa esa ik;k x;kA
orZeku v/;;u esa iwoZ esa fd;s x;s v/;;uksa dh rqyuk esa bl {ks=k ds pkSM+h iRrh okys@fefJr ouksa dk izfr
gsDVs;j ?kuRo FkksM+k vf/kd ik;k x;kA lkeqnkf;d ouksa dh rqyuk esa vkjf{kr o ‘ ‘nso ou’’ dk vf/kdre
vk/kkj LFkku rFkk U;wure ?kuRo ladsr nsrk gS fd bu ouksa esa dqN o`{k iztkfr;ka ifjiDork dks izkIr gks
x;h gSaA vr% muds ?kus {k=kdksa ds uhps vU; iztkfr;ksa ds iuius dh lEHkkouk U;wure jgrh gSA vf/kd
?kuRo o vk/kkj LFkku dh U;wure la[;k ;g crkrh gS fd lkeqnkf;d ou lcls de mez o lcls u;k
lajf{kr {ks=k gaS ftlesa fd LFkkuh; fuokfl;ksa ds mPp izca/ku }kjk lHkh izdkj dh o`{k iztkfr;ksa dk laj{k.k]
lao/kZu ,oa mfpr ek=kk esa thfodksiktZu gsrq mi;ksx Hkh fd;k tk jgk gSA fHkUu <ax ls lajf{kr ouksa dk
v/;;u ;g fn[kkrk gS fd f}rh; okuLifrd ijr] lkeqnkf;d lajf{kr ou esa vf/kdre Ikk;h xbZ rFkk vU;
ouksa dh rqyuk esa lkeqnkf;d ouksa esa >kM+h ijr dk ?kuRo Hkh vf/kdre ik;k x;kA vkjf{kr ouksa esa mPp
vk/kkj LFkku vkSj isM+ksa ds cM+s N=kdksa ds uhps okuLifrd >kfM+;ksa dh o`f) vkuqikfrd :Ik ls vU; ouksa dh
rqyuk esa de ik;h x;h] lkeqnkf;d lajf{kr ouksa esa geus ;g ik;k fd LFkkuh; yksxksa ds izcU/ku ds dkj.k
isM+ks dh iztkfr;ksa dk lqO;ofLFkr <ax ls mi;ksx gks jgk gS ftl dkj.k Ik;kZIr ek=kk esa lw;Z dh fdj.ksa /kjrh
esa igqWprh gaS vkSj f}rh;d okuLifrd ijr ‘ >kfM+;kas’ vkSj r`rh;d okuLifrd ijr ¼?kkl] 'kkd bR;kfn½ esa
mfpr o`f) gks ikrh gSA
lqnwj laosnu ds vkadM+kas dk v/;;u djus ij og ;g ifj.kke iznf'kZr djrs gSa fd og ou tks fd
ikjEifjd fu;eksa] fopkjksa o ljdkjh uhfr;ksa }kjk izcfU/kr gaS os fofHkUu dkj.kksa ls izHkkfor gks jgs gaSA bl
izdkj ds ouksa dk xq.koÙkk dh n`f"V ls {kj.k gks jgk gS] tcfd lkeqnkf;d ou T;knk vPNk laj{k.k iznf'kZr
dj jgs gSa] D;ksfd mues fiNys dbZ n'kdksa ls okuLifÙkd foLrkj dk {ks=kh; vuqikr le; ds lkFk&lkFk
c<+rk pyk x;kA orZeku le; esa lkeqnkf;d ou {ks=k esa dsoy 9-09% {ks=k gh {kfjr ;k [kqyk gqvk gS]
tcfd 1972 esa ;g dqy {ks=k dk 87% ik;k x;k FkkA ;s vR;Ur vizR;kf'kr ifj.kke gS rFkk fgeky;h ouksa
esa vPNs izcU/ku ds fy, leqnk;ksa }kjk lajf{kr ouksa ds /kukRed izHkko ij tksj Mkyrs gaSA lkeqnkf;d ou
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{ks=k esa vU; okuLifrd ijrksa ds ewY;ksa esa Hkh o`f) gqbZ gS] lkeqnkf;d ou {ks=k esa fefJr o`{kksa dh ouLifr
ds ?kus {k=kdksa ds vk;keh ifjeki esa c<+ksÙkjh xbZ gSA ;|fi bl okuLifrd oxZ ds ewY;ksa dk ifj.kke vU;
ou {ks=kksa eq[;r% vkjf{kr o ljdkjh ou {ks=kksa ds Bhd foijhr ik;k x;kA ikjEifjd nso ou bl fn'kk esa
dkQh gn rd vius laj{k.k dh ;Fkk fLFkfr cuk;s gq,s gaSA vkjf{kr o ljdkjh ouksa esa ouLifr;ksa dh vkdkj
lhek esa dksuhQlZ ¼eq[;r% ls phM+½ dk opZLo c<+ jgk gS dqN oSKkfud v/;;uksa ls irk pyk gS fd mu
{ks=kksa esa pkSM+h iÙkh okys ouksa esa deh gqbZ gS ftudh ljdkjh ou foHkkx }kjk ns[kHkky dh tkrh gSA ysfdu
tks ou] leqnk; }kjk izcfU/kr gaS muesa bl izdkj dh deh ugha ik;h tkrh gSA ckWat ds taxy tks fd nsj ls
c<+us okyh iztkfr gS] tc fofHkUu ekuotfur dkj.kksa ls ¼pkjk] bZ/ku bR;kfn gsrq½ vf/kd nksgu gksrk gS rks
bu ckWat ds ewy vkoklksa esa cnyh gqbZ lw{e tyokf;d ifjfLFkfr;ksa ds dkj.k tYnh vuqØfer ,oa vf/kd
izdk'k pkgus okyh iztkfr;ka tSls phM+ bR;kfn }kjk mu LFkkuksa ij vkØfer gks tkrh gaSA pkSM+h ifÙk;ksa okys
ouksa ds [kqys {k=kd tYnh iuius rFkk de ueh dh vko';drkvksa okys dksuhQlZ dks ml {ks=k esa iuius dk
ekSdk nsrs gaS] tks bl {ks=k dh ikfjfLFkfrdh dks vleku dj ldrk gSA gekjk fo'ys"k.k ;g n'kkZrk gS fd
vkjf{kr ouksa esa vU; lajf{kr ouksa dh rqyuk esa okuLifrd ijr esa deh gqbZ gSA fodkl'khy ns'kksa esa] laj{k.k
eq[;r% ,d vyx n`f"Vdks.k ij dsfUnzr gS vkSj eq[;r% mÙkjh vesfjdk ds {ks=kksa ij vk/kkfjr izkd`frd
ifjj{k.k ds izcU/ku ls vaxhd`r dh xbZ gS rFkk blesa LFkkuh; fuokfl;ksa dh t:jrksa dks izHkkoh <ax ls
laj{k.k esa vaxhd`r ugh fd;k x;k gSA
Lo:Ik rFkk izfØ;k ikfjfLFkfrdh rU=kksa ds 'kks/k ds dfBu dkjd gS rFkk ikfjfLFkfrdh izfØ;k o
HkwHkkxh; Lo:Ik ds chp ds tfVy lEcU/k dks le>kus esa] vUrfuZfgr fØ;koyh dks igpkuus o cnyrs
HkwHkkxh; ifjn`'; rFkk blds ifj.kke] lgh iwoZ lwpuk fudkyus esa cgqr ennxkj Hkh gksrs gSA fodkl'khy
ns'kksa esa Hkw&vkoj.k cnyko dk vkadyu ,oa v/;;u ,d lQy laj{k.k ,oa izcU/ku ;kstuk dk izFke pj.k
gS] tks vko';drkuqlkj fo|eku uhfr;ksa esa dk;kZfUor ;k ifjektZZu djus dh vuqefr nsus esa lgk;d fl)
gksrk gSA gekjs ifj.kke iznf'kZr djrs gS fd ikjEifjd lajf{kr ouksa dh xq.kkRedrk vHkh Hkh cuh gqbZ gS o
[krjs esa ugh gSA FkksM+s le; esa ;|fi bl izdkj ds ikfjfLFkfrdh ra=k ds ckjs esa vf/kd ugha dgk tk ldrk
gS fdUrq fgeky;h {ks=k esa ou HkwHkkx ds lalk/kuksa ds laj{k.k o izcU/ku ds ckjs esa xEHkhjrk iwoZd lkspus dh
psrkouh nsrk gSA ;gkWa lEiw.kZ ifj.kke iznf'kZr djrs gS fd ikjEifjd ouksa dh rqyuk esa vkjf{kr o ljdkjh
ouksa dh okuLifrd ijrksa esa cnyko dh udkjkRed nj vf/kd gSA lkeqnkf;d lajf{kr ou ra=k esa bl izdkj
dh udkjkRed nj ugha Ikk;h xbZA lHkh ifjjf{kr fd, x;s {ks=kksa esa lkeqnkf;d ou {ks=k lkekU;r% ;g lkfcr
djus esa leFkZ jgk gS fd fgeky;h Hkw {ks=k esa lajf{kr {ks=kksa dks /kukRed :Ik esa c<+kok nsus dh vko';drk gS
rFkk dqN lhek ij ;g lkeqnkf;d laj{k.k ds flðkUr dks Hkh leFkZu nsrk gSA leqnk; ij vk/kkfjr laj{k.k
ds ihNs ;g flðkUr gS fd fdlh Hkh laj{k.k uhfr ds ihNs ;g vko';d ugha gS fd fodkl vkSj LFkkuh;
fuokfl;ksa dh t:jrksa dk mn~ns'; ,d gh gks] blfy, lkeqnkf;d laj{k.k] laj{k.k ds fl)kUr dh cqfu;kn
dk ldkjkRed :Ik ls leFkZu djrk gSA gekjk v/;;u ;gk¡ bl rF; dk Hkh leFkZu djrk gS fd fgeky;
ds vU; izdkj ls lajf{kr {ks=kksa esa Hkh laj{k.k ds y{; dks izkIr djus dh {kerk gS ysfdu lkeqnkf;d ou
vf/kd ;FkkFkZ :Ik ls laj{k.k ds y{;ksa dh izkfIr ds vPNs iwfrZdkjd ds :Ik esa mHkjk gSA fulUnsg ikjEifjd
ouksa us tSo fofo/krk dk fpjdky ls laj{k.k ,oa lao/kZu fd;k gS vkSj bu iqjkuh ikjEifjd ihf<+;ksa dh
/kjksgjksa dks tSo fofo/krk dk HkaMkjx`g dgk tk; rks vfr';ksfDr u gksxhA nqHkkZX;o'k buds vPNs laj{k.k ds
fy, U;wure iz;kl fd, x;s gSaA ;fn bl izdkj ds ikfjfLFkfrdh ra=k ds lalk/kuksa dk nksgu 'kq: fd;k
tk;] rks ;g tSo fofo/krk o oura=kksa ij cgqr Hkkjh iM+sxkA
bl fn'kk esa oSKkfud v/;;u ;g fn[kkrk gS fd lkekftd&lkaLd`frd o /kkfeZd fo'oklksa esa
cnyko rFkk fofHkUu lkaLd`frd ewY;ksa o fo'oklksa ds yksx bu ikjEifjd lajf{krksa ij izfrdwy izHkko Mky
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ldrs gaSA bu ifjfLFkfr;ksa esa gekjk v/;;u bl ckr dk leFkZu djrk gS fd vf/kd ykHknk;h ifj.kkeksa dks
ikus ds fy, geas bl izdkj ds ‘nso ouksa’ esa lkeqnkf;d lajf{kr ouksa ds dqN rRoksa dks vey esa ykuk
pkfg,A vkjf{kr o ljdkjh ouksa ls lEcfU/kr uhfr;ksa esa bl lUnHkZ esa lq/kkj dh vko';drk gS fd yksxksa dks
muds pkjksa rjQ ds lalk/kuksa ds ikjEifjd ekSfyd vf/kdkj o muds izd`fr ls esytksy dh vko';drk
gksrh gSA bl iz;kl esa vf/kd 'kks/k dh vko';drk gS fd yksxksa dh okLrfod leL;kvksa dksa /;ku esa j[kdj
laj{k.k dh fn'kk o lalk/kuksa ds lgh <ax ls mi;ksxksa dk lqlaxr rjhds ls gy [kkstk tk;A
vUrr% e/; fgeky;h Hkkx ds lHkh lajf{kr Hkkxksa ls geus ik;k fd lkeqnkf;d ou {ks=kksa dk <akpk
Hkkjrh; fgeky; ds igkM+h HkwHkkxksa ds lrr~ fodkl ds y{; dks u;s :Ik esa izkIr djus esa uo mnkgj.k
izLrqr djrk gSA rFkkfi ge bl {ks=k dh tSo fofo/krk o HkwHkkxh; tfVyrk dks ns[krs gq, lHkh izdkj ds
lajf{kr {ks=kksa dh vko';drk dks le>rs gSaA ijUrq leqnk; ij vk/kkfjr laj{k.k bu lHkh izdkj ds lajf{kr
Hkkxksa esa ,d vPNk mnkgj.k cudj mHkjk gSA ;|fi ikjEifjd laj{k.k dh /kkj.kk Hkh yxHkx mlh izdkj
fn[kk;h nsrh gS] ysfdu ifjfLFkfr;ka tSls&fd fHkUu oSpkfjd ra=k] lkaLd`frd ewY; rFkk /kkfeZd ijEijk,a bl
izdkj ds HkaMkj x`gksa esa lalk/kuksa ds lrr~ fodkl esa ck/kk [kMh dj ldrh gaSA bl n`f"V esa ;fn lkeqnkf;d
ouksa ds dqN rRoksa dks ikjEifjd ouksa esa ykxw fd;k tk;] rks vf/kd Qynk;h ifj.kke ns ldrs gaSA vkjf{kr
o ljdkjh ouksa dh uhfr;ksa dks vf/kd 'kksf/kr djus dh vko';drk gS vkSj ,d {ks=k ls nwljs {ks=k esa yksxksa
ds vkfFkZd] o lkekftd vkSj ikfjfLFkfrdh; fHkUurkvksa dks ns[krs gq, bu uhfr;ksa dh udy u dh tk;A
blfy, laj{k.k rFkk fodkl ds y{; dh vklkuh ls miyfC/k ds fy, lqlaxr lek/kku ds pquko dh
vko';drk gSA bl iz;kl esa laj{k.k ds uke ij l[r fu;e dkuwu cukdj mudks fØ;kfUor djus ds
ctk; vf/kd 'kks/k dh vko';drk gSA
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Kosi-Katarmal, Almora - 263 643, Uttarakhand, India

Major Achievements
 Collection of information on various aspects of Himalayan Ecology from various
District Information Centres, Universities, Research Centers, Government
Institutions, NGOs, and experts/individuals working in the Indian Himalayan region
(IHR).
 Development of visual distribution of secondary datasets of all the districts of the IHR
by using GIS tool.
 Dissemination of database of about 1,819 research abstracts related to various aspects
of Himalayan Ecology.
 Dissemination of compiled and processed information (including query and newsclipping series) through print/electronic media to various District Information Centres
(spreading in 12 Himalayan states of the country), Universities, Research Centres,
Govt. Institutions, Engineering Colleges, and also to a number of NGOs and
experts/individuals working at different locations in the IHR.
 Publication of 15 volumes of ENVIS Bulletin (each in 2 numbers) and 4 volumes of
ENVIS Newsletter on various aspects of Himalayan Ecology.
 Publication of 3 theme-based ENVIS Monographs – i) Natural resource management
and development in Himalaya : A recourse to issues and strategies, ii) Indian
Himalaya : A demographic database, and iii) Resource information database of the
Indian Himalaya.
 Online availability of all ENVIS Bulletins, Monographs and Newsletters on ENVIS
website w.e.f. 1993 onwards.
 Development, up-gradation and maintenance of ENVIS website on Himalayan
Ecology <http://gbpihed.nic.in/envis/envis.html> at the GBPIHED
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ENVIS Centre on Himalayan Ecology at the G.B. Pant Institute of Himalayan
Environment and Development (GBPIHED) was established in 1992-93 with the
financial support from the Ministry of Environment and Forests (MoEF), Government
of India, New Delhi. The Centre is collecting, collating, compiling and building
quantitative and qualitative databases of information related to various aspects of
Himalayan Ecology. Through print/electronic media, the Centre is regularly
disseminating all available information, free of cost, to various stakeholders/users,
which include all District Information Centres (working in the Himalayan states of the
country), ENVIS Centres of the MoEF, Universities, Research Centers, Govt.
Institutions, NGOs and experts/individuals working in the Indian Himalayan region
(IHR). The main mandate of the Centre is to spread environmental awareness and
help research and development in areas related to Himalayan Ecology.

ENVIS Team : P.P. Dhyani, Scientist-in-Charge; S.N. Nandy,
Information Associate; D.S. Negi, Information Assistant; S.K. Sinha,
Information Assistant; Rashmi Pant, IT Assistant

E-mail : himenvis@gbpihed.nic.in, gbpihed@envis.nic.in
ENVIS URL : http//gbpihed.gov.in/envis/envis.html
Institute URL : http://gbpihed.gov.in
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