ISSN : 0971-7447

ENVIS BULLETIN
HIMALAYAN ECOLOGY

Volume 9, No.2, 2001

S

G.B. Pant Institute of Himalayan Environment and

Development
(An autonomous Institute of Ministry of Environmerand Forests, Government of India)
Kosi-Katarmal, Almora - 263 643, Uttarakhand, India

ENVIS Bulletin, Volume 9 No. 2 1 I




About the Bulletin

This bulletin is a bi-annual non priced publicati@hENVIS Centre on Himalayan Ecology at G.B.
Pant Institute of Hilmalayan Environment and Depebent, Almora. The Centre is supported by
funds from Ministry of Environment and Forests, @mment of India, under INFOTERA
Programme of UNEP. The Centre is building databasdsformation related to Himalayan Ecology
and expertise(Human and Subject) available in #gon and ongoing activities. Information is
supplied to users(non-commercial) free of costresgnt. Request for subscription may be sent at the
address given below. Contribution to bulletin areloeme. The matter supplied may be edited for
length and clarity. The content of the bulletin niwgyquoted or reproduced for non-commercial use,
provided source is duly acknowledged.

FOR FURTHER DETAILS CONTACT:

DR. K.S. RAO

Scientist —in-charge,
Environmental Information System (ENVIS) on Himalayan Ecology
Executive Editor, ENVIS Bulletin,
G.B. Pant Institute of Himalayan Environment and Derelopment,
Kosi-Katarmal, Almora — 263 643, Uttaranchal, India
Tel : 05962-241041(0)
Fax : 05962-231507
E-mail: ksaol@nde.vsnl.net.in
himenvis@gbpihed.nic.in
URL : www.gepcities.com/himenvis
http://www.gbpihed.nic.in/envis/envis.html

Himalayan Ecology and Development I




Contents

Research Papers

Census 2001: Population dynamics of IndianHimalaya
S.N. Nandy and K.S. Rao

Problems and prospects of forage production atidatibn of Indian Himalaya
Inder Dev

Geo-ecology of the trans Satluj Punjab - Haryameafsk hills, NW India
Yadvinder Singh

Coccidiosis - an important disease among poultitimachal Pradesh
K.P. Jithendran

Gender contribution to smallholder dairy productiotttaraanchal
Vir Singh and Pradeep M Tulachan

Harnessing of fruit potential for prospertity inkrachal Pradesh
A.K. Dubey, N. Rai and D.S. Yadav

Summary of Completed/Ongoing Projects

A COMPARATIVE STUDY OF WATER DISCHARGE AND SEDIMENBUDGET OF THEE
DISTINCT CATCHMENTS IN RELATION TO INTEGRATED ECOD¥ELOPMENT IN LESSER
HIMALAYA

Devi Datt

COMPARATIVE GEOENVIRONMENTAL INVESTIGATION IN DEWALGARHGAD AND
BACHCHANGAD CATCTHMENTS, GARHWAL HIMALAYA , UTTARAN CHAL

G.S. Rawat

SUSTAINED UTILIZATION OF GARHWAL HIMALAYAN TIVULETS FOR ELECTRICITY
GENERATION BY MODIFYING GHARATS

B.S. Semwal

ENVIS Bulletin, Volume 9 No. 2 3 I




A STUDY ON MASS WASTING AND OTHER SLOPE PROCESSESSTEP TOWARDS
REDUCING ENVIRONMENTAL HAZARDS IN A PART OF GARHWALHIMALAYA

Kishor Kumar

DEMONSTRATION OF SLOPING WATERSHED ENVIRONMENT ENGEERING TECHNOLOGY
FOR RESTORATION OF DEGRADED LAND IN GARHWAL HIMALAWA

N.P. Todaria

ESTABLISHMENT OF RAKSHAVAN AT DHANTOLI (MANA) IN BADRINATH DHAM
Rajendra Singh

BIOLOGICAL NITROGEN FIXATION FOR PRODUCTIVITY OF S@ AND CROP:
CHARACTERISATION OF EFFICIENTRHIZOBIUMSPECIES ISSOLATED FROM WILD
LEGUMINOUS WEEDS OF NE HILLS

G. Bhowmik

Selected Abstracts

News & Views

Hindi Section

1" # 8 8 #% % 81& #% ' $ 8

Himalayan Ecology and Development




CENSUS 2001: POPULATION DYNAMICS OF INDIAN HIMALAYA

S.N. Nandy and K.S. Rao
G.B. Pant Institute of Himalayan Environment and/€epment, Kosi-Katarmal, Almora 263643, India.

INTRODUCTION

The Indian Himalayan Region (IHR) comprises of iftes and hill regions of 2 states of Indian
Republic. Geographically it is spread betwee®2137°5'N latitudes and 7°20’-97°25'E longitude covering an
area about 5.3 lakh KmThe region occupies the strategic position off@mtorthern boundary (North-West to
North-East) of the nation and touches almosthallibternational borders (7 countries) with Indli@ontributes
about 16.2% of India’s total geographical area, madt of the area is covered by snow-clad peaksjegs of
higher Himalaya, dense forest cover of mid-Himaldyze region shows a thin and dispersed human atigul
as compared to the national figures due to itsipbyaphic condition and poor infrastructure devetept but the
growth rate is much higher than the national average percentage contribution of its populatios drane up to
3.86% in 2001 from 3.6% in 1991 due to the higresradlel growth rate (about 25.43%) as comparedtionah
average of 21.35% during 1991-2001. According 1@12€ensus report (provisional) the Himalayan regtates
exhibit a widely diverse growth rate of populatiés. a result their contribution to the total IHRpptation varies
very widely during the decade (Table 1). Two na#stern states Tripura and Nagaland shows stabilamd
increasing trends of population numbers, largefyosed to international border with Bangladesh andrivhar
respectively. Apart from political disturbances atidnic crisis in the north-east there are sesr@ib-economic
factors causing migration/immigration to theseestaFor the present study the time-series dataazdgl growth
rate, population distribution pattern, sex rating diteracy rateetc has been compiled from previous primary
census abstracts and provisional report of 2001isens
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Figure 1. The spread of IHR in India’s boundary [Sourceo Rad Saxena, 1994]
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Table 1 The population of Himalayan States as per 200%igional census figures and percentage change in
contribution to the total IHR population in lasicdde.

STATE Population = % contribution to the total IHRyptation % change (1991-2001)
1991 2001
Jammu & Kashmit 10069917 24.43 25.41 (0.98 4.01
Himachal Pradesk 6077248 16.37 15.34 (0.59 -6.30
Uttaranchal 8479562 22.32 21.40 (0.83 -4.12
Sikkim 540493 1.29 1.36 (0.05; 6.01
West Bengal Hills 1605900 4.11 4.05 (0.16 -1.51
Assam Hills 998509 2.58 2.52 (0.10] -2.15
Arunachal Pradesh 1091117 2.74 2.75(0.11 0.62
Nagaland 1988636 3.83 5.02 (0.19 31.07
Manipur 2388634 5.82 6.03 (0.23%) 3.66
Mizoram 891058 2.18 2.25 (0.09 2.99
Tripura 3191168 8.73 8.05 (0.31 -7.73
Meghalaya 2306069 5.62 5.82 (0.22 3.59

Value in parenthesis are % contribution of the eeipe state to the total country’s population.

Population growth pattern

The population of IHR increased 2.7 times in tet ¥ decades with an annual average rate of 4.19%.
Though in the last decade (1991-2001) the populaiowth rate (25.43%) shows a significant declinis, still
higher than the national growth rate (21.35%). pkd¢agaland and Jammu & Kashmir all the Himalaytates
including hill region of Assam and West Bengal &itha declining growth rate in the last 4 decadiespite of
militancy and large scale migration of minority aoomity the Jammu & Kashmir state shows a steadgase
of population growth during the last 40 years. Fitaation of north-eastern state Nagaland is atagmas it
recorded 5.4 fold increase in the last 4 decattesigh it recorded lower birth rates (19.2 per 100the last
decade), in the region.
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Figure 2. Population and decadel growth of IHR in past drs.
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The population variables are both determinantscam$equences of the development process. It helps
to understand whether country’s economic developraad foodgrain production has been able to keep pa
with its burgeoning population. The annual expoiatigrowth rate of foodgrain production during 198100
was 1.9% which just about matched the populatiowtyr of the country. The situation of IHR is badtlas net
sown area comprises only about 10% of its totabntégm area and growth rate of human populatiomigh
higher than the national average.

Table 2 Decadel growth rate of Himalayan states for {styears (states are arranged in population growth
pattern, fines to worst)

STATE Decadel growth rate (%) Annual average exponent
1951-62 1961-71 1971-81 1981-91 1991-2001 growth rate (1961-2001)
Jammu & Kashmir 9.4  29.65 29.6¢ 28.92 30.46 2.60
Himachal Pradesh 179 23.04 23.71 20.7¢ 17.52 1.93
Uttaranchal 226 24.4Z 27.45 24.23 20.27 2.16
Sikkim 17.8 29.38 50.77 28.47 32.98 3.01
West Bengal Hills 35.90 25.16 31.02 26.91 23.54 2.38
Assam Hills 60.0 62.79 N.A. 78.6€ 22.74 2.56
Arunachal Pradesh N.A. 38.91 35.1F 36.83 26.21 2.94
Nagaland 734 39.88 50.05 56.08 64.41 4.21
Manipur 35.( 37.53 32.4¢ 29.2¢ 30.02 2.80
Mizoram 36.6  24.93 48.55 39.6¢ 29.1¢ 3.02
Tripura 78.7  36.28 31.92 34.3C 15.74 2.57
Meghalaya 270 31.5C 32.04 32.8€ 29.94 2.74
IHR* 24.0 29.14 28.9¢ 28.54 25.43 2.47
India 21.6 24.8C 24.66 23.85 21.35 2.12

*Census operation was not conducted in Assam amimda& Kashmir in 1981 and 1991 respectively;
interpolation method is used to incorporate tha ddtlammu & Kashmir and Assam Hills into IHR.

Population Distribution

The distribution of human population varied widélgm 2 to above 800 persons per?kim IHR
districts. This is mainly due to the physiograptondition of the region. For example the high adié districts of
Lahul & Spiti (Himachal Pradesh), Leh (Jammu & Kagf), and Dibang Valley (Arunachal Pradesh) has
recorded a population density of less than 5 pét kmcontrast Imphal West & East and Thoubal (Manjip
West Tripura (Tripura), Haridwar (Uttaranchal), [eating (West Bengal) and Srinagar and Jammu (Jamu
Kashmir) recorded above 500 persons pef. kihe Imphal West (Manipur) is the most denselypo(a 847
persons/kif) populated district in IHR. At state level Tripunas highest density while Arunachal Pradesh has
lowest density of population in the region.

Though the average population density measurdsutiman pressure on the total land of the stafiai|st
to enumerate how the population are scattered theedifferent tracts (regions) of the state. Th&péision of
block level data from the average density of théestneasures the actual dispersion of populatairitgition but
that is beyond the scope of early estimation ofvigional census data available at this stage. Hewehe
dispersion of district level data from the averafgnsity of the respective state may indicate thetchly
distribution of population within a state to som#eat. The standard deviation (SD) has been detivedeasure
the dispersion level of district level data frore #iverage density of the respective states. Ivi¢hreof wide SD
the dispersion level 1, 2, 3, 4, and 5 (in tableepyesent the SD below 50, 50-100, 100-150, 1%0-&0d above
200 respectively.
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Table 3. Change in population density

STATE Geographical aré % share of area to theDensity (person/kr) | Dispersion level
(kmf) total area of IHR 1991 2001
Jammu & Kashmi 22223¢ 41.65 76 99 5
Himachal Pradesk 55673 10.43 93 109 3
Uttaranchal 53485 10.02 132 159 4
Sikkim 709€ 1.33 57 76 3
West Bengal Hills 3149 0.59 413 510 1
Assam Hills 15322 2.87 53 65 1
Arunachal Pradesh 83743 15.69 10 13 1
Nagaland 16579 3.11 73 120 2
Manipur 22327 4.18 82 107 5
Mizoram 21081 3.95 33 42 1
Tripura 10491 1.97 263 304 3
Meghalaya 22429 4.20 79 103 2
IHR 533611 100.0C 59 74 4

*Rounded off to its nearest integer

The low density states of north-eastern India shavilower dispersion level of human population with
Arunachal Pradesh recording minimum followed byaksdHills, Mizoram, and Meghalaya. The higher degnsit
state Tripura might be influenced by population aiyits of Bangladesh, one of the most densely ptgulla
nation in the world. The dispersion level of didsiin Manipur is highest as the population densitymphal
West and Thoubal is more than 20 times than thatamhenglong, Ukhrul, and Chandel districts. Jammu &
Kashmir also exhibit a similar picture, where Sgaia Jammu districts recorded a very high populadensity as
compared to negligible population of Leh and Kadggtricts, resulting a higher SD of dispersiorelev

Sex Ratio

Table 4. Changing sex ratio of Himalayan states (1951-2001

STATE Sex ratio (females/1000 males) Exponentigddr
1951 1961 1971 1981 1991 2001
Jammu & Kashmir 873 878 878 892 923 900 1.001
Himachal Pradesh 912 938 958 973 976 970 1.001
Uttaranchal 940 947 940 936 937 964 1.000
Sikkim 907 904 863 835 878 875 0.999
West Bengal Hills 863 864 882 888 914 943 1.002
Assam Hills 914 863 869 N.A. 902 915 1.000
Arunachal Pradesh N.A. 894 861 862 859 901 1.000
Nagaland 999 933 871 863 886 909 0.998
Manipur 1036 1015 980 971 958 978 0.999
Mizoram 1041 1009 946 919 921 938 0.998
Tripura 904 932 943 946 945 950 1.001
Meghalaya 949 937 942 954 955 975 1.001
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Changes in sex composition largely reflects thdetging socio-economic and cultural pattern of a
society in different ways. The sex ratio is maitilg outcome of the interplay of sex differentialsmortality,
selective migration and at times the sex diffeedriti population enumeration. Among major natiofighe
world, India is the only exception, which showseglihing rate of sex ratio in the last centuryislonly in 2001
census which exhibit a significant improvement ex satio (933 females per 1000 males) over 199%5usen
(recorded 927). The situation of IHR is quite ingsige as compared to the national average. Alnibstea
states exhibit an increase in sex ratio duringldee5 decades (Table 4) as the exponential tiemabore than
unity, with a marginal decrease in Jammu & Kashhtimachal Pradesh, and Sikkim during the last decad

Table 5. Changing sex ratio among children

STATE Sex ratio of 0-6 year age groupbo change (1991-2001)
1991 2001
Jammu & Kashmir N.A. 937 -
Himachal Pradesh 951 897 -5.72
Uttaranchal 948 906 -4.43
Sikkim 965 986 2.21
West Bengal Hills 976 971 -0.51
Assam Hills N.A 969 -
Arunachal Pradesh 982 961 -2.11
Nagaland 993 975 -1.82
Manipur 974 961 -1.36
Mizoram 969 971 0.19
Tripura 967 975 0.82
Meghalaya 986 975 -1.11

This impressive status of sex composition in Hapah region seems to be underthreat due to changing

social norms. If we compare the sex ratio of chitd¢0 to 6 years age group) for the last two dec@dble 5),
almost all populous states exhibit a decreaseximag® in 2001 census as compared to 1991 cembissimplies
more number of males than that of females in tireenti census year, and if this trend persistsy afteew
decades the sex composition in IHR will change detaly. Himachal and Uttaranchal are badly affecte
number of female children declined sharply in 2@@&r 1991 census, a similar trend existing in tkstern
region of India. Though Sikkim has recorded a $icgmt increase in sex ratio among children, it take about

half a century to attain a sex ratio similar toiovzl average. The figures for Tripura and Mizoram moving
towards unity ratio in sex composition as the te&( ratio of these two states is more than ndterexrage, and
more female children are contributing to the tptgbulation of these states.

Literacy

The literacy rate (7 year and above) of IHR (alX%o) is marginally higher than the national averag
(65.38) recorded in 2001 census. The total literliteyacy rate of males, females and percentaggribation of
females to the total literacy is given in the TableThe higher difference in male and female ligrendicate
varying socio-economic factors of the respectiagest
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Table 6. Literacy rate* of Himalayan states and percentdgenge in literacy (states are arranged accotding
the female literacy level)

STATE Literacy raté % change in literac Male literacy Female literac % share of femal

(%) level (1991-2001) (%) (%) in total literacy
Jammu & Kashmi 54.4¢€ N.A. 65.75 41.82 36.24
Himachal Pradest 75.91 18.87 84.57 67.08 43.76
Uttaranchal 72.28 25.1€ 84.01 60.2€ 41.17
Sikkim 69.6¢ 22.37 76.73 61.4€ 40.73
West Bengal Hills 72.87 25.75 81.28 63.92 42.50
Assam Hills 60.63 54.8C 69.75 50.65 39.62
Arunachal Pradesh 54.74 50.34 64.07 44.24 38.01
Nagaland 67.11 8.86 71.77 61.92 43.67
Manipur 68.87 14.9¢ 77.87 59.7C 42.93
Mizoram 88.49 7.56 90.6¢ 86.13 46.95
Tripura 73.66 21.87 81.47 65.41 43.19
Meghalaya 63.31 28.94 66.14 60.41 47.09

* Literacy rate 7yr. and above.

The literacy rate is inversely proportional to tpepulation growth of a nation constraint to
migration/immigration factor. In the context to ladhis is very true that growth rate of human pafion has
decreased significantly in states with higher ditsr In IHR too, states with higher literacy hakibited lower
population growth rate, with exceptions such asehexposed to extensive international boundaryekample
Nagaland, the north-eastern state which reportarences, marginally higher literacy and lowesthhiate has
alarming population growth rates.

CONCLUSION

The Indian census conducted every mare ten yeargigantic national administrative exercise. has confine
to headcount, but is a vital tool for policymakiagd planning. In the Indian Himalayan Region (IHR)y

Jammu and Kashmir state contributes about 1% afilatipn to the country’s total. Rest of the stamevidually

contribute less than 1%. But collectively the regiontribute 3.86% to the country’s total populatid/hile the
sex ratio of the population in the states of IH&@ased, the alarming decline in the sex raticopiiation below
6 years in Himachal Pradesh and Uttaranchal irelites state contributed significantly to the ertptunequally
treatment to female child and sex discriminatiofotee birth. This is more alarming as the literaeyes are
increasing but not able to curtail such unacceptabtial behaviour. The drastic decline in decgdmith rate
for the last decade is bound to influence the djmd age pyramids of the states. However, thediirgcope of
expansion for agriculture and inability of techrgylcand infrastructure to support intensive agngeltin the
region, such declines if continued may reduce enuiiental problems in the region.
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PROBLEMS AND PROSPECTS OF FORAGE PRODUCTION AND
UTILIZATION OF INDIAN HIMALAYA

Inder Dev
Indian Grassland and Fodder Research Institute jétey Research Centre
HPKV Campus, Palampur (H.P) 176 062 India

INTRODUCTION

The Himalaya exhibit a great diversity in climatandforms, ethnicity, resource availability and
agricultural practices. The great mountain chawec® about 13% of geographical area in India.dttstfrom
Nanga Parbat (8126 m above m.s.l) in north-west @ambes through Pakistan, India (Kashmir, Himachal
Pradesh, Garhwal, Kumaon, Sikkim and Arunachal é4fa)d Nepal and Bhutan and ends in Namche Barwa
(7842 m) in the East (Ahluwalia and Gerner, 198&2munerative agriculture in the form of double giog is
practiced up to an elevation of 1000 m only; beytigl altitude, the uncertainty of climate and ptslepes have
restricted the agricultural activities, mainly teelstock husbandry.

Livestock rearing plays a significant role in #@nomy of the Himalayan people. Grasslands are the
major feed resource for this activity. Climaticptmraphy, physiographic factors, altitude and eslaspects
have influenced the distribution of various grapecses, which determine the grassland productiaih bo
qualitatively and quantitatively (Whyte, 1968). Ept the high altitude grasslands located in thasabeyond
3000 m elevation, the grasslands in mid and lowadiens represent a range of successional stagethas
can be named as sub-climax or disclimax entitiesli&hia, 1995). Though livestock rearing is an ingt
occupation of farmers in the area, the forageatittn has remained almost neglected. Grazingerfdhest
areas and sub-alpine and alpine pastures is thastagifor the animals. Fodder trees and shrubs also
contribute significantly. The natural resourcestioé Himalaya have been exploited for centuriesnn a
unplanned manner leading to degradation all al®&egkless cutting of trees, indiscriminate use @izig
areas and absence of rehabilitation programmesebhadsto denudation of hill slopes, which has reslin
critically low biomass availability and adverseesffs on livestock production. Consequently theslioek
productivity is very low and all the Himalayan stathave to import various livestock products frdra t
plains. This paper describes the present statirade production, major constraints and futuratstgies for
the development of this resource to ensure sustigitizestock production.

PRESENT STATUS OF THE FORAGE PRODUCTION

The Himalayan forage resource base has undergooesiderable neglect at the hands of researchers,
planners and the development agencies. Misri (1988jlied the biomass availability of some of the
representative pastures of Kashmir Himalaya andddhat green herbage availability varied from #.29.1
t/ha. In Himachal Pradesh the green herbage ailtjlalaried from 1.5 to 1.74 t/ha in temperate tpass and 0.5
to 1.0 t/ha in alpine and sub-alpine pastures (5ii®95). Ram and Singh (1994) observed that bismas
availability varied from 1.62 to 3.96 t/ha (greesrthage) in Himalayan pasture of Uttar Pradesh).

Tincheng and Yuangang (1989) reported the stockiapacity of central Himalayan pastures
between 0.4 and 13.3 sheep/ha/annum under nategdtation in alpine steppe, meadows and alpine
meadows. In cold and temperate grasslands of satmial grasslands the stocking capacity varied foosrto
1.9 sheep/ha/annum. Melkania and Singh (1989) katimated that net above ground biomass varied from
279 to 1568 g for low elevation Himalaya, 219 to 285 Grfor mid elevation Himalaya and 233-372 gm
for high elevation Himalaya.

Forage cultivation is restricted to only about goer cent of the cultivated area in the entire
Himalayan region. This is basically because offifeponderance of marginal and small land holdinghé
area. Besides grazing and fodder trees, the magat forage resource is the crop residue, whiclnagaoo
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inadequate to sustain the livestock. In the stilite Himachal Pradesh there exists a gap of about 85d
57.0% from dry and green forages, respectively.rgyear on an average about 7450 t of wheat stsaw i
imported annually from the neighboring states. fist®t al, 2000).

CONSTRAINTS

The Himalayan region of India is presently undea\y stress on account of a large-scale explaitatio
for fuelwood, timber and fodder, mismanagemenboédt resources and frequent fires (Khosla and ,TIH§5).
There is acute shortage of fodder especially gnedritious fodder, which is the major cause of lemeductivity
of the livestock, especially in hilly area (Deb Rely al, 1989). The main reasons for low productivity is
insufficient and low quality fodder and feed indhgl grazing facilities (Deb Roy, 1993). The shoetad fodder
supply in the Himalayan region is attributed to sashthe following reasons.

i) Less area under fodder crops

In Himalaya, all the available cultivated land ltasne into being after massive deforestation andticne of
terraces. The division of the families has furtlagmented the land. At present land holdings &rg gmall
and the farmer is always biased in the choice ®ttiops. Due to these reasons agricultural lanal dats not
permit diversion of land from food production toltotated fodder. Thus the area under fodder craps i
meager and is not more than one per cent of thédoltivated land.

i) Uncontrolled grazing

Grazing pattern of Himalayan tract clearly indésah heavy grazing pressure on pasture. This thas le
a decline in biomass availability. The grazing @maithas created manifold problems in these pastafethe
three vertical divisions of the Himalaya are undeavy and indiscriminate grazing. The outer hitks ased for
the grazing of local livestock and migratory livekt graze here for about six months. The mid-hékglands are
protected only for about two to three months durim@nsoon and are grazed during rest of the yearatpine
and alpine pastures of higher Himalaya are grazed April to October, which is the active period fgowth of
vegetation; during rest of the year these are ealveiith snow. The edible species do not get timgréov, set
seed and proliferate. Obnoxious weeds have invimedastures. Excessive and continuous grazingevasely
damaged these lands. The herbage species foumesiands represent the third or fourth stagegfadiation.

iii) Poor Management Practices

The management practices play an important roteefarmining the productivity of grasslands, yé th
has been the last priority of the farmers in thenddlayan region. Presence of inferior and unprodeairass
species, lack of fertilization, absence of legumegonent, improper cutting and indiscriminate grgzre some
of the factors responsible for poor productivitytled grasslands. There exists a wealth of indigekoowledge
for the proper utilization and management of thaunah resource base but the farmers because @aisiog
population pressure and declining land productiaiy not using it.

iv) Heavy livestock population

Livestock is the integral component of Indian agiture, since time immemorial and its contribution
national economy through milk, meat, wool as well farmyard manure (FYM) is enormous. We have
approximately 20% of world’s cattle, 50% of buffagp more than 120 million goats and 60 million ghiggeb
Roy, 1993). Due to religious belief the populatafrunproductive cattle is increasing. This hugeypation and
poor fodder availability has widened the gap betwdemand and supply of forage crops. Moore (1974)
maintained that considerable fodder resources wasted on the maintenance of an excessive numiperoolfy
fed and low yielding animals, which contributedtie process of pasture destruction.

V) Fodder tree use
Tree flora of Indian sub-continent is one of tlelest on this globe. The Himalaya support about 84
trees and 40 shrubs of fodder value, yet not moae 20 trees are extensively used by the farmeisri(M
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1997). Tree leaf fodder is the major feed resoudluéng lean periods, particularly the winters. Tree leaf
fodder provides 50-90% of the forage demand duléag periods (Negi, 1977). The over exploitatiod an
unscientific management of fodder trees has deplbis resource at huge environmental cost.

STRATEGIES

Keeping in view the constraints in fodder produectand in order to overcome the gap between demand
and supply, the emphasis need to be given on $estefzs for augmenting the fodder production. Engst
resource utilization pattern needs to be studiddtality according to a system approach. Foddedymtion is a
component of the farming system and efforts nedaetmade for increasing the forage production ferming
system approach. The holistic approach of intedraésource management will be based on maintathiag
fragile balance between productivity functions aswhservation practices for ecological sustaingbilithe
strategies for improvement and conservation of fig@an resources particularly the forage resourdebave to
be dictated by actual customers-the native inhatsitaf the region. Some of the scientific interiam, which
could help in improving the productivity of foragese described here.

(A) Agronomic management
The herbage production from grasslands and meadamwbse enhanced with the adoption of improved
technology. Important components of this technolaigy

(@) Control of bushes and weeds

(b) Pasture establishment

(c) Introduction of legumes/grasses
(d) Fertilizer application

(e) Cutting and grazing management

@) Control of bushes and weeds

The bushes and noxious weeds and poor qualityegassay offer severe competition for light and
nutrients. The most common obnoxious weeds of ihealyan grasslands atantana, Ageratum, Eupatorium
etc These weeds can be controlled by cutting and ssteeated with herbicides to prevent regrowth. The
herbicides like Weedon 64, Picloram, Paraquat dggh@sateetc @ 1.0-2.0 Kg/ha could be applied around the
bush. Sood and Singh (1986) have found that patapuay in the 15 cm band @ 0.6 It./ha reducedwbed
incidence in the grasslands and the fresh herbalgeigcreased by 26.8%.

(b) Pasture establishment

The successful establishment of a pasture requices skill and care, as compared to other crops. Th
method of introduction of improved grasses andreggiin the natural grasslands should be cost ieffestth
minimum soil working. The following methods of dsiahment could be considered.
0] Scratching or pitting

Singh (1995) found that planting Nandi grass anth€ugrass in circular pits was superior over local
practice. Similarly Sood and Kumar (1995) has fotlrad pit method of introduction is superior toagaing.
(ii) Hoof and teeth method

The pasture could be heavily grazed; followedHrgwing seeds, then allowing the animals to trample
the area when soil is wet.

(c) Introduction of legumes/grasses

Forage legumes are important because they etfwcN content of the soil and have a high nutritive
value. Legumes can be grown in mixtures with giaseegrasslands. They supply associated grassés wit
nitrogen and thereby contribute to the conservatibrenergy by reducing the need for N fertilizatidy
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introduction of legumes the quantity as well asliuaf herbage production can be substantiallyreéased.
Among the legumes, SiratrMacropteliumatropurpureun), Stylosanthes hamata, S. scabra, Glycine javanica,
Dolichos auxilaris, Desmodium spp and Centrosemzepcens etchave shown good performance (Melkania,
1995). Indigenous legumes such as clovér®ljum pratens, T. rependyledicago denticulataMelilotus alba
white clover var. Ladino and Lousiana and red dlaa. Montgomery have proved successful in Kaskalley
apart from LucerneMedicago sativav. T- 9, and Hunter river) and berseem (Guptd@/)19.egumes and grass
species can be introduced during July by seediddwmsock planting, respectively. A combinatiorsohtro has
been found quite successful for the mid altitudgore (Melkania, 1987). The herbage yield and rnu&rivalue of
the hay from grasses-legume mixtures were fourel divd two times higher, respectively than the Hadpaal
species. It is essential that during the first ydaeeding/tussock planting, grazing is restrigtetieated sites and
the grass cutting is done carefully to help thaldsthment of introduced fodder species.

Some of the grasse§enchrus ciliaris, Dactylis glomerata, Dicanthiunrmraulatum, Festuca sp.,
Lolium sp., Pennisetumpedicellatum, etcand legumesPesmodium intortumDolichos lablab, Phaseolus
artopurpureus, Stylosanthes humilis, Trifolium spc. have been found adapted to different agro-climatic
regions of Indian Himalaya (Shastry and Patnai®0).9

Legumes introduced in the pastures generally doestablish well due to ineffective nodulation.
Hazra (1998) observed that tRfizobiuminoculation of the pasture legumes provides syiatcgeffect for
better establishment and obtained 59% and 72% hggeen and dry herbage yield as compared to dontro

(d) Fertilizer management

The present poor production potential of pastuoegdcalso be attributed to poor fertility of soilgo
raise the fertility status and rectify the defigiEs, soil testing coupled with field trials needoe conducted to
work out the fertilizer requirement of differentgbares. Generally, no fertilizer is added to razge$ except the
dropped excreta by animals. Judicious use of ifetilfor pasture can boost the vegetative growth iaralso
economically feasible. Application of nitrogen fizer must be given in split doses for betterizgition, whereas
phosphorus and potash should be supplied as basalinl case of grasses. In legumes the full dosérofjen,
phosphorus and potash should be given as a basalrdfurrows or by broadcasting at the time ofisgwDogra
et al. (1997) found 120 Kg N/ha and 40 Kg P/ha as thetreosnomical dose. Herbage yield increased
significantly with the application of nitrogen @ 8@/ha and phosphorus @30 Kg/ha (Sood and Sha®8é).1
Nitrogen @ 40 kg/ha and Phosphorus @ 30 Kg/haeghpk basal and two splits (onset of Monsoon ardbys
after first application) in natural grassland ira=ed the forage yield significantly. Two splits esignificantly
superior to single application (Singh, 1995). Experiments on N and P requirement in Himachal éxtad
reveal that application of 80 Kg/ha each of nitrogend phosphorus was found to be the best (Sood and
Bhandari, 1992).

(e) Cutting and grazing management

The response to cutting of a forage plant depepds its seasonal yield of carbohydrate storage, its
growth habit and extent of inflorescence develognferequency of cutting also significantly influescthe yield
and quality of herbage produced. The areas with tdgperatures may require larger interval andifdg@nsity
of cutting to build up sufficient carbohydrate stge for regrowth. Singét al (1993) concluded that tall fescue
(Festuca arundinacgaproduced highest dry matter, when it was cutGatd8ys interval during second year.
Cutting grasses twice from natural grasslands dexbhigher fresh forage yield (14.54 t/ha)than cute(12.08
t/ha) and three cuts(13.30 t/ha). The crude prateittent was higher with two cuts compared to ane (Kaul
and Sood, 1986). Studies undertaken by Singh (18853utting management of grasslands suggest hbat t
herbage biomass yields can be doubled if harvésied during July — October.

The Himalayan grasslands experience intense grazaggure on account of being the prime source of
forage. Grazing contributes more than 50% of thibdge requirement for sedentary and semi-migrdtocks,
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while for migratory flocks 100% herbage is providegdgrazing. Controlling the time, duration anceimgity of
grazing appears to be the key factors in grazingagement. Periods of rest allow grazed perenmiaispienish
leaf area, seed set and store food reserves inrtiwts (Merrill, 1983; Adamst al, 1991). Continuous or too
frequent access by large numbers of cattle todhregange impedes the ability of new growth toestood. The
grazing can lead to the disappearance of nutriipecies and infestation by less palatable speo@svaeds.
Deferred rotational grazing system was found sop@nSehimadominated grasslands (Upadhyayal., 1971),
resulting in greater number of animal days as coetpto continuous approach. Rotational grazingsteesdily
gained the popularity in last two decades, becaiaféers better control over livestock distributiand feeding
pattern with goals of periodically resting vegetat{Adamset al,, 1991).

(B) Growing of fodder crops and fodder trees
For augmenting fodder availability, emphasis needse given to cultivated fodder crops on largaare
Important fodder crops of temperate region Akena sativa, Brassica sp., Medicago sativa, Pisativum etc
(Singh, 1987).
Foliage of fodder trees could be fed to the liwelstin mixture with crop residues and hay. Mixiridree
foliage with dry roughage improves their palatép#ind nutritive value. Shankar and Singh (1991) @imgh
(1982) have suggested the different fodder treesuio-tropical Himalaya and sub-temperate Himalaya.

© Silvipastoral System

Silvipasture implies sustained and combined managéwf the same land for herbaceous fodder, togsfee
and fuelwood, thereby leading to optimization abguction. The Himalayan rangelands exhibited enosmo
gain in forage production over existing situatiaredo multi-tier silvipasture techniques amalgamatéh an
adaptable complementary plant species. Silvipdsgystems are the most important for increasingléod
production from the marginal, sub-marginal and pthastelands, which comprise about 50% of the tatad
area. It involves planting of multipurpose treeshia existing pastures/grazing lands or plantirghdtees on
wasteland/denuded lands followed by sowing /plantihgrasses and or legumes in between the intaresp
of trees. Atul (1996) obtained 5-7 t/ha green foddsder silvipastoral system, where as it was @lyt/ha
with out a tree component. Sharma and Koranne (1f88d that maximum production of 300 g/amnum
under the existing grasslands, while under modifietivork of silvipastoral system Bfigitaria decumbens +
Bauhinia pupurea/Quercus incana/Grewia optiva/Geléiustralisthe production varied from 1800-2450
g/nf/annum.

(D) Agrisilvipastoral system

Under the agrisilvicultural system multipurposees (MPTSs) including fodder cum fuel trees can be
grown in association with crops. Trees are prumedially, yielding fodder as well as fuelwood. Irdéin to
annual pruning, few trees are also cut down in ror@ellow light penetration and minimization ofrapetition
with the crops. Under alley cropping system MPXs lieucaena leucocephaknd even perennial pigeon pea
etc are pruned frequently to provide leaf fodderdbletter crop production.

(E) Agrighorti-silvicultural system

Under this system besides growing fruit trees awttér crops, fast growing NFTs likeeucaena
leucocephalacan be lopped two to three times in a year to pe¥bdder (2.5-3.0 t/ha) and fuelwood (1.8-2.5
t/ha). These fodder trees also provide some piotet the fruit trees during summer and cold wiite
F) Hortipastoral system

In this system forage are grown in wide inter-rquaces of fruit trees for economic utilization of
orchard lands. Hortipasture up to an elevation @2 m is catching up with the orchadist. Foraganfro
hortipasture is consumed fresh and is also cordexrsday for winters. Sharma and Jindal (1989)ddbat the
introduction ofFescuein apple orchard gave 83.5% higher fodder yieldrdecal grasses in Shimla hills of
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Himachal Pradesh.

There is considerable area under orchards in textgergions. Inter spaces between fruit trees dmould
utilized for the production of fodder by growingreenial grasses and legumes. In U.P hills (Singi95}
reported that rye grass and orchard grass aresiigpbrennial grasses for introduction in appléands. Soil N
build up was maximum with white clover introduction

(G) Forage production in various land use systems
Singhet al (1193) has recommended various interventions that nmalydiace under different land use
systems and has also reported their potentialdyze green forage from experimental findings.

H) Forage production on terrace risers or bunds

A non- competitive land use systems for forage petidn in the hills is to grow forage on terracatisi
and risers (Singbt al, 1993). Forage grasses/legumes/fodder trees grown waderrisers and bunds arrest the
nutrient loss in run off water under high rainfafinditions of this region. This gives an added athge to
produce forage with out any fertilizer or manure.

FUTURE THRUST

- Forage production must be taken up as a first neanagt goal and 25% of the forest area should be put
under trees with regulated accessibility to thenéas.
Growing forage grasses and fodder trees alongeilfeads and panchayat lands
Growing forage grasses and fodder trees on tenisgrs/bunds- a non competitive land use system
Conservation of native biodiversity for future iropement
Breeding biotic, abiotic, stress tolerant cultivafsforage species suitable for area not used uadiie
agriculture
Participatory techniques to be adopted to idethiéyproblems and to carry out the improvement pnogne
In-depth studies on migratory graziers
Forage based agroforestry systems
Controlled grazing to maintain the productivity pésture (grazing should be allowed as per carrying
capacity)

CONCLUSIONS

It may be concluded that the forage productionmasibn in the region is very alarming and corrextiv
measures have to be taken to improve the sameneabn of the area for various agricultural atigei should
be created and adhered under legislation. A corapsiVe grazing policy needs to be formulated ferehtire
zone. Both grazing and forage cultivation has tactesidered complementary to each other and sinadtzs
efforts are required to improve the both. Foddee improvement programmes for higher leaf foddee tta be
initiated. In order to improve the grasslands, gnassland management needs to be considered dadlysti
promoting the interaction between grassland, logstand the grazing communities, so that this wastral
resource can serve human society substantiallye penticularly grazing communities of the region.
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GEO-ECOLOGY OF THE TRANS SATLUJ PUNJAB - HARYANA
SIWALIK HILLS, NW INDIA

Yadvinder Singh
Department of Geography, Punjabi University, Patial47002.

INTRODUCTION

Ever since the start of construction work on Chgadi as Capital City of Punjab in 1950 and its sghent

conversion into the seat of three governments ofa®i Haryana as well as Union Territory of Chaadigon

reorganization of the erstwhile Punjab on lingaistsis in 1966, the trans-Satluj Punjab-Haryanal$ region

alongwith the adjoining hill-foot rolling plainsxperienced a great thrust of activity in and aro@éndigarh
and its satellite towns of SAS Nagar (Punjab) aadcRkula (Haryana). This resulted in great chamydke

Siwalik landscape accompanied by ecological deg@dén the region (Chandigarh and the adjoiningioe

covering an area of 5,391.50 kand known as Inter-State Chandigarh Region (IS@RYy between 307" to

30°11'N latitude and 78.6' to 7629' E longitude). The main objective of the presatitle is to project the
changes in the forest cover and its geo-ecologigalications in the trans Satluj Punjab-Haryanactiks.

CIRCUMVENTION OF STUDY AREA OF SIWALIKS

The trans Satluj Siwaliks of the ISCR are boundgdhie hills of Himachal Pradesh in the NE and E thel
plains of Punjab - Haryana in NW, W and S, withiis tregion lie the Siwalik Hills in the N, NE anddad
Punjab Plains in the W and SW and Haryana Plairs amd SE. The Siwalik hills comprise the NaturdllyH
Ecosystem (NHE) which lies in the northern andexagpart of the ISCR and mainly consists of a clifow
lying hills. This hilly tract forms 74 km long ar&D-25 km wide foothill belt with a total area 0B&75 kni as
constituted by two major ranges- the Chandigarra8ivHills and the Morni Hills separated by Ghaggaer
and with an area of 302 Krand 325.25 kArespectively. Additionally, the NHE of ISCR as daited presently,
includes 12 krhof Kalesar Hill lying SE of Morni Hills and 18.5 Krof hillocks abutting Satluj in the west lying
separated from the main Chandigarh Siwaliks yestitoiting part of the range (Figure 1).

INTER-STATE CHANDIGARH REGION
NATURAL HILLY ECOSYSTEM
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Figure 1. Depicts Natural Hilly Ecosystem (NHE) of Inter &t&handigarh Region in North West in India with
prominent drainage lines. (Based on SOI toposhée$s53 A, 53 B & 53 F as adopted from Mehta
and Singh, 1995).
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METHODOLOGY

The geomorphology and vegetation reconnaissantieedfrans-Satluj Punjab-Haryana Siwaliks was attechp
from three main sources: the topographical shdeBunvey of India (SOI) on the 1:50:000 scale, thlevant
satellite imageries and through field work.

Primarily, the SOI toposheets (nos. 53A, 53B aBid)were joined together in order to demarcate the
Inter-State Chandigarh Region constituting the gmrearea (Figures 1, 2). It helped to understaach#tiure of
the terrain, both absolute and relative relief; ashehtification of geomorphic features and draindiges.
Identifying them on the toposheets, geomorphicufeat were studied more minutely on satellite imager
together with related vegetation cover. This helfmebring out, on general relief map, the suitatleveillance
areas for field-work. In field surveys, data weethgred through field observations and field phatply. Field
observations were made to study different geomorfdatures and plant species, these two components
recorded on rough sketch of the area surveyed.|@ineously, field photography of the same was dtswe by
focusing for both panoramic view and close-ups.

NHE: PHYSIOGRAPHY
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Figure 2. Physiography of Trans Satluj Chandigarh and Moiwiak Hills of NHE [Source: SOl Toposheet
No. 53A, 53B & 53F]

CLIMATE

The Siwalik Hills experience Koeppen's Cwg categoliynate based on annual and monthly means of
temperature and rainfall (Koeppen, 1936). Thisharacterized by humid tropical weather and dry evi(®pate,
1967), while the climatic data of Chandigarh @D N lat., 7656' E longitude and an elevation of 346.86 m
above msl) suggests that the Chandigarh Siwalik klve BSh category climatic regime. For genezgktation
there are two major growth periods-February to Md&pring) and rainy months of July and August.flfat

for non-evergreen vegetation is experienced duicipber to November (Autumn).

PHYSIOGRAPHY AND PHYSIOGNOMY

Trans Satluj Siwaliks run parallel to the NW Himala range on southern side and generally dip t&Sthed
SW. These are flanked by the Rolling Plains onsthethern slopping side with conspicuous longitudiadiey,
Pinjaur-Nalagarldunon the north-eastern side (Figure 2).
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These Hills present a highly dissected badlandgmphy created by ephemeral streams of various
genetic types. Weathering and erosion in this seiditegion (consequential to uncontrolled defertist) has
produced a variety of erosional land-form feata®sills, gulleys, scarps, cuestas, spurs, hoglamkyariously
shaped ridges and amphitheatrical basins (SindQa)9Depositional features likboeterraces and flood plain
scrolls are formed subsequent to erosion of th®gnding landforms (Singh, 1990a).

Structurally, the study area is characterisedrbgd open folds both longitudinal and transverse T
longitudinal folds run parallel to the duns from NW/SE. They constitute the water divide as a tegutigher
crests which run along their entire length. Thagsvarse folds running from hillfoot plains to watkvides form
a ridge and valley topography of low relative retl@ough the entire length of these Siwalik Hillhie seasonal
steams commonly callechoesrunning from NE to SW descend into the valleysteHibey broaden and form
choe terraces and flood plain scroll of fertile allum. The surrounding relatively higher relief gratiugets
flattened due to high rate of erosion The descktiteogeneral relief of the region such as slopeois) NE to
SW.

The Rolling Plains of the region primarily lie Funjab and Haryana and are comprised of piedmont
plain, the upland plain and the flood plain corasting to descent in gradient of Siwalik footh{iggure 2).

Now the Siwaliks are found to be sparsely foregteidures 3 a, b) but according to Puri (1949)
they probably bore a very luxuriant vegetationhie preglacial times in view of rich and varied #aand
fauna discovered from wide and distant localitieshem (Randhawa, 1945). The account of the prefsnt
flora and fauna that follows shows that much habest more so in the last 150 years.

Present day physiographic features of Chandiganali® Hills as reflected by landform and
vegetation characteristics have been describedlasiated by Singh (1990 a, b). According tomhboth the
processes of denudation and deposition opsiatgdtaneously to sculpture landform featureandrainage
basins of KansaChoe, Jainti Devi Ki Rao and Patiali Rao. The activedagtional processes due to sparse
vegetation predominantly on SW aspect of Chandidggivbalik Hills result in extremely degraded badland
topography prominently marked by scarps and gullEigures 3-4). Further, vegetation in the catchraeea of
Patiali Rao, Sukhn€hoeand Jainti Devi Ki Rao in relation to landform tig@s studied by Singh (1990 a, c)
revealed that by and large, there is no soundael&etween landform and vegetation types. The messons
for this being (i) the recent geological formatiohthese hills and (ii) the ecological degradatitue to biotic
interference spread over the past about two hungras.  Still certain features of landforms-sstitucture and
vegetation relationships emerge out as these laathcteristic physiognomy to the specific featwtshese
Siwalik Hills as supported by following correlatipeints:

1. Cuestas, Hogbacks, Hills crests, Spurs, Serrataft-Edged Hills and Amphitheatrical Basins usually
supportCarissa spinaurm, Dodonaea viscosa, Capparis sepiand Adhatoda vasicawhile Carrisa is
abundant from base to topgdhatodaand Dodonaeaflourish more on basal and middle parts of thelg. hi
Ondunside these are mixed wikcacia catechuand spiny-non spiny dry deciduous species growirige
form of thick forests.

2. Spurs and Serrated Knife-edged Ridges, due to ahéetill erosion, show very scanty vegetation oftly
Carissaspecies.

3. Hill Scarps and Terrace Scarps do not support meajgetation except occasionalbarrisa in the niches.
However, grasses make their appearance in dueecotiise.

4. Middle level terraces support plenty&ifyphus, Acacia, Carissa, AdhatoaledDodonaea.

5. Lower level terraces and flood plain scrolls pritgaghow extreme growth daccharunwhile flood valley
flood plain supports onlysaccharum spontaneum.

6. Inriverain tracts at the edge of Siwalik Hills gr®albergia sisso@ndAcacia catechu.

7. Major features of soil structure and vegetatioratiehship (see Singh, 1990c) are (a) On Sand -Clay
(generally 2:1) mixture growSaccharum benghalensand Zizyphus numularia indry-zones andS.
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spontaneumin wet zones; (b) On Sand Clay Conglomerates wathof moisture, growsSaccharum
spontaneum(c) On Shingle Bars gro®. spontaneum, Z. numularigdges and grasses; (d) On Clay-Sand
(generally 2:1) mixture grow species @érrisa, Adhatoda, Zizphyus, Acaci@) On Clay and Clay-Sand
(Dry) grows Butea monospermaff) On Sand Gravel-Clay mixture (without much of istore) grow
Dalbergia sisso@ndAcacia catechu(g) On shallow clay and boulders grow specieginyphus, Carrisa,
Adhatoda, Ehretria, Adina, Mallotus, Flacourtiand (h) On Boulder Beds grot catechiandAdhatoda.

GEOLOGY

The Siwaliks of trans Satluj Punjab — Haryana aegire soft and friable. The composition of degasibws that
they are nothing else than alluvial deteritus d=tifrom subaerial wastes of the inner mountainanges, swept
down by their numerous rivers and streams and defdast the foot (Wadia, 1949). These hills compasainly

of clay sand, sand rocks, poorly bedded sandstonescanglomerategsee figures 5 a, b) are more or less
homogeneous along their entire length and areveeli¢o be deposited contemporaneously (Puri, 194%e
hills conform in characters to recent alluvial dsifg except that they are more compact, having rgode
immense folding and faulting Byost-Tertiary orogenic movemer{Buri, 1949). According to Krishnan (1943)
“it is almost certain that Siwaliks extend down fmveral miles underneath the alluvial cover ofltitis and
Ganges Valley”.

GENERAL ASPECT OF VEGETATION

The history of vegetation of Chandigarh-Morni Siwalills clearly shows that during the present centhe tree
canopy all around has been severely brokerhlbyan activities (for details see Singh 199€)b There is
no trace ofchil (Pinus roxburghii)andsal (Shorea robustap the Chandigarh Siwalik Hills, however, some
patches of these trees do exist in the Morni Siwdilis. Scattered trees of the other species gnosmall groups
except for the closed forests where the tressnaadiindance. Now these hills are characterisedopictl dry
deciduous forests with abundance of thorny spedibs. trees are low with xerophytes predominatingeeT
canopy is more or less broken and tree heightsrexeeed 10 metres. The least disturbed patchespetation
are on the northern flanks (Figure 7). Throughbetrange thorny and spiny species dominate. Thenoconones
are Capparis sepiaria, Flacourtia indica, Rhamnus peusi, Z. numularia, A. nilotia, A. catechu, A.
leucophloea, A. modesta, Prosopis spicigaral Diospyros cordifolia.Of course, scruby thornZarissa
spinarumis abundant all through hill sides.

C. sepiaria, Z. numularigandC. spinarumat places form impenetrable scrub vegetation. érhit-
foot plain areas occasionally highly lopped treeBuiea monospernere seen.

Species such aBnogeissus latifolia, Bauhinia racemosa, Cassitufis Lannea coromandalica,
Woodfordia floribunda, Nyctanthes arbortristis (t$hingar) are not rare. On dry exposed slojpEsionaea
viscosaand Adhatoda vasicdorm conspicuous shrubby elements. In the valldyshtmesmay be found
occasionally B. monosperma, Aegle marmelos, Dalbergia sisand Wandlandica excertaWhere the
vegetation is thick and protectBawuhinia vahliiandPuerraria tuberosagrow as conspicuous climbers and few
clumps ofDendrocalamus strictusmay be seen. Plantation®ficalyptusn these hills is not scarce.

Near inhabitation in valleydMelia azadirachand Ficus religiosa are often planted. Common
perennial grasses akilaliopsis binnata, Heteropogon cortoraadArundinella nepalensis. Cyperus nivesis
the common sedge. Information about Life-form/Habitegorization of the common plants of Punjab Blaay
Siwalik Hills is as follows (Sharma and Sharma,8,9867).

A. TREES:
Acacia catechu (katha), A. leucophloea, A. modestapilotica (kikar), Adina cordifolia, Aagle
marmelos (beal), Anogeissus lalifolia, Azadiraatdica (neem) Bauhinia variegata (kachnar), B. pugay

Bombax malabaricureyn. Salmalia malabarica (simbal), Butea monospermakjlhCassia fistula (amaltas),
Cedrella toona (toon), Dalbergia sissoo (sishamtatli), Diospyros cordifolia, Ehretia aspera, Eugptus
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tereticornis (safeda), Eugenia jambolana (jamanguB benghalense (borh), F. glomerata (Gular), éligiosa
(peepal), Flacourtia indica, Grewia oppositifolisagerstroemia parviflora, Mallouts philippense, Mifega
indica (amb), Melia azadirach, Morus alba (tootlydtanthes arbortristis (harshingar), Prosopis jldifa, P.
spicigera, Pinus roxburghii (chil), Shorea robugtal), Sizygyium cuminii, Termilia arjuna, Trewiadiflora,
Vitis negundo, Zizyphus mauritiana (ber), Z. numal§ungli ber), Z. oenoplia, etc.

B. SHRUBS

Adhatoda vasica (busuta), Calotropis procera (dek), Capparis sepiaria, Carissa spinarum,
Dodonaea viscosa, Euphorbia nivulea (thor), Iponféstulosa (walaiti ak), Lantana indica, Mimosa
aspericaulis, Murraya koengii (curry-pata), Woodi@ floribunda (fruticosa).

C.CLIMBERS:

Abrus precatorius (ratti plant), Bauhinia racemosB. vahlii, Cisampelos pareira, Pueraria
tuberosa, Tinospora cordifolia.

D. GRASSES AND SEDGES :

Arundinella nepalensis, Cynadon dactylon (dhubabid), Cenchrus ciliaris, Dendrocalamus
strictus, Eulaliopis binnata (babbar or bagar), ldetpogon contortus, Imperata cylindrica, Saccharum
benghalense (munj), S. spontaneum (kahi), Cypévess) C. rotundus, Scirpus tuberosa.

GENERAL ACCOUNT OF FAUNA

The Siwalik Hills of Punjab-Haryana and the piedimplains at the foothills were very rich in wildlifat one
time. But with gradual reclamation of land and azten of agriculture to cope with increasing hurpapulation,
wild animal population has been greatly reducechsgquently, Wild Life Protection Act of 1972 wadarned
in Punjab region affording protection to wild anisyand birds. The Wild Life Wing of State's ForBs{partment
is maintaining a strict vigilance on shooting ofldvanimals. Different zoological types of the rayiare as
follows (cf. Sharma, 1987; Bhoria, 1984).

(a) Fishes (Pisces) In small or large water bodies there are about zenldypes of fishes, of which
mahseer (Tor putifora), thail (Catla catlapdrohu (Labeo rohitaare very common.

(b) Frogs and Toads (Amphible: The common frog iRana tigrinaand the common toad of the region
is Bufo melanostictus.

(c) Reptiles: Two types of tortoises are found and 3-4 typeszafds are seen in the buildings, lawns,

hedgesetc One of these has brilliant vermilion colour dgrimating season.

Snakes are of quite many types such as Russeqisy,\Cobra, Blind snake, Indian Python, Sand
Cobra, Rat Snaketc

(d) Birds (aves) :The permanent population may consists of over lfiéreht kinds. There are also
migratory birds visiting during winter from far dinds as Siberia. These primarily visit Sukhnad_ak
in Chandigarh. The estimate about the number @bwibirds varies from 200-500 types depending
upon estimates for different years.

(e) Mammals :Common ones are Gray Musk, Shrew Monkey, LangymdrFox, Tickellis Bat, Striped
Squirrel, Indian rat, Common Rat, House Mouse,dnd?orcupine, Indian Hare, Common Mangoos,
Striped Hyena, Jackal, Indian Fox, Nilgai, BlackcBand Chital.

When dhakButea monospermddrests doninated the terai region along the cesusehoeg(till the
end of World War Il and even thereafter the begigndf construction of Chandigarh) occasionally rtige
leopard would come down the Siwalik forests dunmigter and stray into the then forests along ¢hees
particularly in thebir of the Kanthalazhoe and in the forests of Morni and Kalesar.
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Figure 5a Rock profile of Morni Hills nea Ghaggar river e Shib, Panchkula) showing sedimentary

deposites of boulder conglomerate subgroup of UBpealiks.

Figure 5b. Rock profile of Chandigarh Siwalik Hills in PdtiRao area showing sedimentary deposits of clay,
sand, sandrocks, sandstones and fconglomerate.
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Figure 3a Highly disected water shed hills at the head atigit Rao valley in the Chandigarh Siwalik Hills
supporting entirely scrub vegetatation of xeroghgpecies. Gulleys are a common feature.

Figure 3b. Low Hills of the Patiali Rao and Jainti Devi KiaB area with scanty thomy scrub vegetation. On

terraced flat land is noticed the dense growttDoflonaea viscosavhile in the foreground is the
stream bed.

Figure 4. Deeply eroded clay hillock by the margin of tidmy of Patiali Rao. In the fore ground are crahd$
in the valley low land.
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Figure 6a Scarp faces of the Morni Hills across Ghagerrmeaar Panchkula. These higly deforested hills have

only thomy scrub vegetatioAcacia-zizyphustees are seen on the low level terrace and bi@ris in
the foreground.

Figure 6b. Another aspect of completely deforested and badbgded part of Morni Hills. This shows highly
prominent rills and gulleys. Only a few busheLafissaandCapparisflourish on the top of the hills
while Acacia niloticatress grow in deep gullelfucalyptusplantation is seen on thr right hand.

Figure 7. Vegeration on the hill crests on dun side of Cligarh Siwaliks. Acacia Leucophloea, A. catechu,
Mallotus philipeense, Anogeissus Latifolia, Flad@urindica and Nyctanthes arbortristisare
dominating. Saccharum benghalensand Eulaliopsis binnata grow frequently on clay-sand
combination.
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CHANGES IN VEGETAL COVER

Forests trees almost entirely govern vegetatioeréfore, changes in forest cover are reflectedutiirovegetal
covgr and finally in the landscape. Data on fooester in Chandigarh, Morni and Kalesar Siwalik sifibr the
years 1964-1966, 1986 and 1991 has been analysetier Espatio-temporal changes in forest cover of
Chandigarh Siwalik Hills were assessed by Mehta%indh (1995). Main features of changes in vegaigér
are as follows :

Spatial distribution of forest types in the NHE during 1966 to 1991 :

The relevant data are reflected in Table 1 angtdig8 and 9 for the years 1966, 1983, 1986, 1988
and 1991. Finally the Chandigarh Siwalik Hills sh8®&.10 per cent of the total area under forestdewbr
Morni Hills the forested area is only 62.38 pertdaut Morni Hill have 67.01 per cent area under §eforest in
strong contrast to 23.46 per cent area being ubeese forest in Chandigarh Siwaliks.

Forest Classification :

With the enforcement of Indian Forest Act of 186&S revised in 1878 and 1927) by the Britishers,
the legal status classification was followed bydspiDepartments of various states of India and $t. forest
maps are adapted on forest use/exploitation pat@snReserved Forests, Protected Forests and &ifieths
Forests. As such no clear information is availabl&OI forest maps as to the density of forest pgrar the
composition or types of forests of particular regigVhile analyzing the data for vegetal cover ia present
study the forest classification of Forest Surveynalia (FSI) in terms of growth densities has bagopted. This
is more meaningful index to assess the Forest Bisiv®, gorwing stock estimation and average volume per
acre/hectare in terms of cubic metres of wood. fifbad categories are as follows (adopted from HBksState
of Forest Reports).

@) Dense Forests : Crown Density above 40%.
(b) Open Forest : Crown Density 10%-40%.

(c) Scrub Forest : Crown Density below 10%.
(d) Non Forested : No forest.

Currently, forest areas with crown or canopy dgnsft70 per cent and above are practically non-
existent in the region and the Dense Forests dbitivaliks have canopy density cover varying betw&@69 per
cent. While presenting the data, therefore, allDeese Forests with over 40 per cent crown dehsitye been
classed together.

Spatial Distribution of Forest Types in the NHE : 66-1991:

There have been marked variations in the qualitythe extent of forest cover in the NHE during the
last three decades or so as is evident from tleepitasented in (Table 1 and Figures 8 & 9).

CHANGES IN THE FOREST COVER
A. Temporal Changes in Area under Forests

Area under forests for the NHE has experiencedufimns during the study period (Table 2). It has
been noted that area under forests declined bettheepears 1996 and 1988. However, there was Vight s
increase of only 5.75 per cent per’kdue to afforestation and reforestation, startimgnid-eighties. As per
Forest Survey of India, about 10 per cent of thedbarea in the trans-Satluj Siwalik region of j[Rarand
Haryana had been deforested during 1966-1986 amdteti to other uses as agriculture and habitatichows
that there had been encroachments on the forestadrethe Trans-Satluj Punjab - Haryana Siwaliks liuring
the last 25 years.
Table 1.NHE : Forest Cover by Density Classes (area if) km
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Year Location Dense Open Scrub Total Non- Total
Forest cover Forest Area
1 2 3 4 5 6 7 8
1966 Chandigarh 24.25 231.50 32.00 287.75 32.75 320.50
Siwalik Hills (8.43) (80.45) (11.12) (89.78) (10)2
Morni Hills 158.25 95.25 48.50 302.00 50.52 352.25
(52.40) (31.54) (16.06) (85.73) (24.27)
Kalesar Hill 9.00 - 2.00 11.00 1.00 12.00
(81.82) - (18.18) (91.67) (8.33)
NHE Total 191.50 326.75 82.50 600.75 84.00 684.75
(31.88) (54.39) (13.73) (87.73) (12.27)
1983 Chandigarh 20.75 223.25 7.00 251.00 69.50 320.50
Siwalik Hills (8.27) (88.94) (2.79) (78.32) (21)68
Morni Hills 39.75 242.00 13.75 295.50 56.75 352.25
(13.45) (81.90) (4.65) (83.89) (16.11)
Kalesar Hill - (6.50) - (6.50) (5.50) 12.00
- (100.00) - (54.17) (45.83)
NHE total 60.50 471.75 20.75 553.00 131.75 684.75
(10.94) (85.31) (3.75) (80.76) (19.24)
1986 Chandigarh 10.25 192.00 29.25 231.50 89.00 320.50
Shiwalik Hills  (4.43) (82.94) (12.63) (72.23) (27)
Morni Hills 12.50 187.75 58.75 259.00 93.25 352.25
(4.83) (72.49) (22.68) (73.53) (26.47)
Kalesar Hill - 6.50 2.00 8.50 3.50 12.00
- (76.47) (23.53) (70.83) (29.17)
NHE Total 22.75 386.25 90.00 499.00 185.75 684.75
(4.56) (77.40) (18.04) (72.87) (27.13)
1988 Chandigarh 62.25 192.75 14.25 269.25 51.25 320.50
Siwalik Hills (23.12) (71.59) (5.29) (84.01) (19)9
Morni Hills 126.00 35.50 57.00 218.50 133.75 352.2
(57.67) (16.25) (26.08) (62.03) (37.97)
Kalesar Hill 4.25 3.00 0.25 7.50 4.50 12.00
(56.67) (40.00) (3.33) (62.50) (37.50)
NHE Total 192.50 231.25 71.50 495.25 189.50 684.75
(38.87) (46.69) (14.44) (72.33) (27.67)
1997 Chandigarh 64.00 186.00 22.75 272.75 47.7 320.50
Siwalik Hills (23.46) (68.20) (8.34) (85.10) (18)9
1 2 3 4 5 6 7 8
Morni Hills 147.25 35.25 37.25 219.75 132.50 252.2
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(67.01) (16.04)  (16.95) (62.38) (37.62)

Kalesar Hill 4.50 3.25 0.75 8.50 3.50 12.00
(52.94) (38.24) (8.82) (70.83) (29.17)

NHE Total 25.75 224.50 60.75 501.00 183.75 684.75
(43.06) (44.81) (12.13) (73.17) (26.83)

Figures in parentheses indicate percentages ftoré¥t cover by density classes to the total fareger and (ii)
total forest cover and non forest to the totaldnida.

Based on:

1. SOI topographical maps 53A, 53B and 53 F (Sade 964-66);
2. Landsat MSS-FCC as on December 4, 1983;

3. Landsat TM-FCC as on November 18, 1986;

4, Landsat TM-FCC as on October 2, 1998;

5. Landsat TM-FCC as on November 16, 1991.

NATURAL HILLY ECOSYSTEM: VEGETATION DISTRIBUTION

H]]]]ﬂ]]]] DENSE FOREST scrus
% OPEN FOREST E:] NON- FOREST

Figure 8. Natural Hilly Ecosystem : Forest distribution inafis-Satluj Punjab - Haryana Siwaliks in the years:
A:1966, B:1986 and C:1991 [Based on: A. SOI Topphieal maps 53A, 53B, and 53F (surveyed
1964-66); B. Landsat TM, FCC, November 18, 1984;&hdsat TM, FCC, November 16, 1991]
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Figure 9.NHE : Forest types in Chandigarh Siwalik Hills (QSMorni Hill (MH) and Kalesar Hill (KH) during
the years 1966, 1983, 1986, 1988 and 1991.

Table - 2. NHE : Temporal Changes in Area under Forests

Year of Survey Area Under Forests (krf) Percentage to total Area
(684.75 k)
1966 600.75 87.73
1983 553.00 80.75
1986 499.00 72.87
1988 495.25 72.32
1991 501.00 73.16
B. Changes in Density Classes of forests

Marked changes took place in Forest Density Ciadseing the years 1966 to 1991. These are as

under (Table 1) :

(@) In 1966, the NHE as a whole was dominated IpgrOForest (54.39 per cent). However, Dense
Forests still occupied 31.88 per cent area. Mose B0 per cent of the forest area of the Morni
hills was comprised of Dense Forests while theegal Hills had even much better situation. On
the other hand, the forests of the Chandigarh $iwalls predominantly consisted of Open
Forests.

(ii)From 1966 to 1983, there was a large scaleattgion of forests in the NHE, the Morni Hills and
Kalesar Hill in particular. The NHE was left coveraith nearly 10 per cent Dense Forest. In
1983, these hills almost exclusively supported Cipanmests with marked change in forest status of
the Chandigarh Siwalik Hills.

(iii) Situation during the years 1983 to 1986 neaitka further degradation of forests with densesfore
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area further decreasing by 6.38 per cent in 198btlam ISCR Siwalik region forests were left
primarily of open forest category. There was algerall fall in forest areas in the Chandigarh
Siwaliks and the Morni Hills showing 7.76 per cantl 12.35 per cent decrease in their respective
forest areas.

(iv) Between the years 1986 to 1988 although tlenHills experienced a further fall in forest
areas.e. 11.50 per cent decrease in 1988 yet the qualifprekt greatly improved. In fact, area
under Dense forest increased nine-fold from 12r@5ik 1986 to 126.00 kfin 1988. During this
period, the situation in the Chandigarh Siwaliki$Hilmproved with 16.30 per cent increase in area
under forests as well as more than five fold ineeda area under Dense Forest.

(v) During the years 1988 to 1991 the Chandigiwalik Hills showed a further improvement as far
as the forests were concerned. Area under fonadtef increased by 1.29 per cent. Dense Forest
area increased by 2.81 per cent but Open Forestlamdrorest area decreased by 3.5 per cent and
6.82 per cent respectively. But Scrub Forest aheaved a marked increase by 59.64 per cent.
Situation in Morni Hills also depicted an improvecknario for the year 1991. Dense Forest area
increased by 105.10 per cent Scrub Forest decrdns&d.94 per cent while Open Forest and
Non-Forest areas were almost static with the &y under forests increasing by only 1.25.km
Kalesar Hill in 1991 supported more than 50 pet eega under Dense Forest whereas rest of the
forest area came under Open Forest, and Scrubt R@aesimost negligible.

NHE : Vegetational Changes :

There had been a natural regeneration of thetfomgr the period. But if the biotic interference
continues unabated, it is then totally inadequ@gen woodlands, scrubs and non forest areas aeetiadly
plantable under reforestation and afforestatiomu@mes and can be converted into moderately dengeen
woodlands. We noticed this marked change for thigetha the forest cover in 1991 when we compated t
overall figures for 1986 and 1991 with the samsebygear of 1966. It reveals that although totadgbicover
decreased from 631.25 krto 616 km, yet there is a noticeable increase for reforiestdtafforestation area
(53.26%).

Monitoring of a change in the forest cover, witspect to 1966 and 1986 (Table 3; Figures 10 & 11)
interestingly reveals that in the Chandigarh Skvhlills more than half of the forest area (53.08%6) stable
condition whereas 35.78 per cent of forest araanier deforestation due to biotic interference a8dknt
(11.13%) is under afforestation/reforestation saenSituation in the Morni Hills is alarminly urniséctory
because 64.00 per cent of the forest area alréadgissdeforested and stable forests cover only63#¥ cent
and afforested/reforested area accounts for 13e23ent. Kalesar Hill has 93.75 per cent of thea aneder
deforestation while no stable forest existed. Tgkin over all picture we find that now the Chandiggiwalik
Hills supported 92.43 per cent forest area, thernMadills 91.69 per cent and 100 per cent of Kaldstharea is
covered with forests. But the stable forests covty 36.55 per cent area and the rest of ;theiareher under
afforestation/reforestation (12.11%) or is in thegess of deforestation (51.34%), the latter categonstituting
more than half of the total forest area of the |SERalik Hills.

The temporal change in forest cover with respegetrs 1966 and 1991 (Table 3; Figures 10 & 11)
reveals a definite improvement in the quality aeki cover of the NHE. The stable forests constiiit.23 per
cent for the Chandigarh Siwalik Hills and 47.93 pent for the Morni Hills. Kalesar Hill having 4@ $er cent
Stable Forest area in contrast to the 1966-1986t&in when Stable Forest area was completelynabshis
reveals a marked decrease (17.17%) in the Chahd®jasalik Hills and increase (105.8%) in the MokHiils.
Area under deforestation shows a definite decreb82.07 per cent for the Chandigarh Siwalik Hii4,94 per
cent for the Morni Hills and 53.33 per cent for &sdr Hill when compared to 1966-1986 data. Area®un
afforestation/reforestation show 161. 36 per centease for the Chandigarh Siwalik Hills, 30.40 pent
decrease in the Morni hills and 66.66 per cenease in Kalesar hill.

ENVIS Bulletin, Volume 9 No. 2 31 I




Table 3.NHE : Vegetational Changes (area’km

Sl.  Location Stable  Deforestation  Afforestation/ tald-orest Non Forest Total

No. Forest Reforestation Cover Area

1 2 3 4 5 6 7 8
A : 1966 to 1986*

1. Chandigarh 57.25 106.00 33.00 296.25 24.25 820.5
Siwalik Hills

2. Morni Hills ~ 73.50 206.75 42,75 323.00 29.25 252.
Kalesar Hills - 11.25 0.75 12.00 - 12.00
NHE Total  230.75 324.00 76.50 631.25 53.50 684.75
B: 1986 to 1991**

1. Chandigarh 24.00 48.25 92.25 264.50 56.00 320.50
Siwalik Hills

2. Morni Hills ~ 60.00 83.50 130.00 273.50 78.75 252.

3. Kalesar Hills  1.20 0.70 7.80 9.70 2.30 12.00
NHE Total 85.20 132.45 230.05 547.70 137.05 684.75
C: 1966 to 1991**=

1. Chandigarh  130.25 72.00 86.25 288.50 32.00 820.5
Siwalik Hills

2. Morni Hills  151.25 134.50 29.75 315.50 36.75 252

3 Kalesar Hill 4.50 5.25 1.25 11.00 1.00 12.00
NHE Total  251.00 244,75 117.25 616.00 68.75 684.75

+ Area undergoing degradation of forest due tadinterference.

*

Interpreted through super imposed mapping of 1P8&6 and 1991 forest covers.
**  Interpreted through super imposed mapping oBéland 1991 forest covers.
**  Interpreted through super imposed mapping 0649 1966 and 1991 forest covers.

Comparison of overall figures for 1986 and 199thvisiase period (being the saim& 1966) would
reveal that total forest area for the Chandigarbrriviand Kalesar Hills has decreased by 2.61 par 2632 per
cent and 8.33 per cent, respectively (total foreser for the NHE decreasing from 631.25°km616.00 krf).
But increase is noticeable for stable forest (1%p@and afforestation / reforestation area (53.26#t)e area
under deforestation definitely decreased by 24etxcpnt. Thus, we notice a marked change for thiertia the
forest cover in 1991.

Tree Species Composition of the NHE Forests :

Most of the forest trees are small to medium sizigd frequent stem diameter of 10-20 cm or 20-30
cm with rare occurrence of 30-40 cm or 40-50 crmatigameter categories as determined on the basioss$
checks carried out by taking a sample survey ofti€¥}s of each species in five selected sites.erdrges of 70-
80 cm or more than 80 cm stem diameter are prégtican-existent. List of common forest tree spsdie
different parts of the NHE as earlier been givedeunife from /habitat categorization of commonnigaof
Chandigarh-Morni Siwalik Hills.
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NATURAL HILLY ECOSYSTEM ! VEGETATIONAL CHANGES
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D STABLE FOREST REFORESTATION / AFFORESTATION
E CEFORESTATION :] NON- FOREST
Figure 10.NHE : Vegetational changes in Trans Satluj Punjabybiha Siwalik Hills during A. 1966-1986; B.

1986-1991; C. 1966-1991. [Based on: A. SOI Topdgcgb maps 53A, 53B, and 53F (surveyed
1964-66); B. Landsat TM, FCC, November 18, 1984.&hdsat TM, FCC, November 16, 1991]
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Figure 11.NHE : Vegetational changes in Chandigarh SiwalilsHICSH), Morni Hills (MH) and Kalesar Hill
(KH) during 1966-1986, 1986-1991 and 1966-1991.
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GEOECOLOGICAL IMPLICATIONS :

There has been progressive desiccation of northdia in the historical times (Randhawa, 1945) bl Indian
Siwaliks are no exception. But in this region the&jon deterioration in vegetation and consequential
environmental changes have taken place in the 2&tcenturies. Geoecological implications of lossl a
deterioration of vegetal cover in the trans-Safliwyaliks, particularly during the post Independepeegiod of
1950-2000, are as follows:

@ Loss of Biodiversity in NHE :

During the last about 100 years there has bearga tcale destruction of forests in the NHE with t
result that one time valuable timber species narmieitypine Pinus roxburghii)and sal(Shorea robustahave
been totally extirpated from the Chandigarh Siwalilks. In the Morni Hills there do exist some stds of chir
pine but the forests have no extractable timbetes&a Hill does support some extractable sal ferd3hak
(Butea monosperma3 another tree which is almost being extirpatednfthe region. Only rarely stunted and
highly lopped trees now grow ghoe valleyslthough dhak forests did exist at one time; eveégears ago dhak
grew well at Siwalik foothills and in piedmont piai

Along with the depletion of forest cover, a goadoaint of fauna has also disappeared from the NHE
Siwalik Hills and their foothills area. Wild beandh tigers which could occasionally be seen in thathill
riverine forests of the region in the 1940s areoalnextinct now. The destruction of natural ecasysgoes hand
in hand with drastic reduction of biodiversity aimdthe long term endangers the quality of life adllvas
economic development (Kaiser, 1999).

(b) Introduction of Exotic Elements :

In the NHEEucalyptus the all purpose quick growing timber tree, hasnbetroduced on massive
scale under afforestation/reforestation programimespite of its adverse effects on the ecologyhef hills.
Eucalyptusplantations in rainfed areas with rainfall lessnttie200 mm, can completely destroy underground
water resources by stopping percolation and drainpgocesses (Etherington, 1976). Greater biomass
productivity byEucalyptuss at the expense of soil fertility causing heautrient deficit.

It is observed that in case of the large plamatiof Eucalyptusthere is tremendous change in the
ground vegetation of these forests. It is not eelyy poor but is extremely deficient in plant sgsatomposition
resulting in loss of species diversity in the hills

(c) Soil Loss in the NHE :

Although, erosion in the NW Siwaliks is nearly entury old problems (Glover, 1946) but with the
development of Chandigarh, there have been morersehand pronounced effects on the vegetationeof th
adjoining Punjab — Haryana Siwalik Hills becauseér increasing demand for wood, fodder and coctsbn
materials. As a result, the process of soil erogiag accelerated. In certain areas of Morni Hiis eérosion has
been extremely damaging (Figures 6 a, b). Heatatisih of the famous Sukhna Lake even within twoedies of
its construction in 1958, attracted the attentibra mumber scientists. They studied the siltatiosbfgm and
indirectly worked on soil erosion in the Siwaliktddament area of the Lake (Bansal & Mishra, 1982v@t et
al., 1990).

Now, the land degradation due to water induceldesosion is a serious problem in Punjab-Haryana
Siwalik region (Figures 3b, 6a, b). Like severdlestregions of India, the Siwalik Hills experierssvere erosion
of more than 20 tonnes per hectare per year (Sihgh,1990). Accepted average soil loss value of 80é@snn
per year has been reported from Siwalik regios, kiking a very high figure due to pinnacle erosiahis region
although some of the ranges of Siwalik are vegetiate.

The factors such as soil erodibility, steepnesggth, aspect and shape of slope and vegetatie cov
have important influences on potential erosion fthrasubmontane Punjab (Kuletlal, 1991). It has also been
noted that slopes facing south, southwest and hast greater erosion hazard than those facing -eagh
because of more solar energy, greater aridity, Vegetation and dominantly concave slope. For tiveet
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Siwalik Hills it has been found that vegetation eois a more vital factor than slope steepnesslargth in
determining actual erosion (Kuket al.,1991).

According to Singh (1996) Chandigarh-Morni Siwalillls have experienced high vicissitudes of
environment and bio-degradation because of highrembgenic pressures from the development in thetala
City of Chandigarh and its satellite towns of SA8gr and Panchkula.Forest cover turns out to bents
significant factor while the geology of the hilksil erosion and sedimentation are no less impbrtan

According to Singh (1992), the sedimentation afss@al streams have brought about changes in their
profiles. He worked out the longitudinal profileEManakpur, Sughrao, Jainti Devi Ki Rao, Budhki éidwan
streams flowing from Chandigarh Siwalik Hills onttee northern piedmont of Punjab plain near Chartignd
noted that there is high degree of resemblanckeirptofiles of all these streams with upper, midxdid lower
courses and on the whole the profiles are plantr some degree planocové®ue to siltation in the stream beds
during rainy season the water over-flows the baekslting in floodsvhich cause frequent inundation of the crop
fields.

It has been observed by Singh (1994), that iratkas of the high erosion intensity in Siwalik $ill
the dominant vegetation is herbaceous in chardttsrcomposed of grasses and herbaceous eletogether
with crown density of stunted trees below 10 p&t.cérasses are dominant winlaliopsis binnatéeing quite
frequent. Areas of moderate erosion intensity draracterised by scrub vegetation with stunted teseb
afforestation plantations &ucalyptusin high and moderate erosion intensity classes,titegrazing pressure
and the Eucalyptus water demand aidigdsemi-arid conditions that accelerate erosiolo@$e clayey - sandy
soils.

It may be pointed out that near Sukhomajri inSihealik Hills, about 70 per cent of rainfall of neor
than 1,200 mm per year (mostly received from Julgeptember) used to be lost as run-off (workingepaeries
No. 5 of Ford Foundation, New Delhi) till a stop ttis wastage of water in Sukhomajri area in Chganti
Siwalik Hills was ensured (Mittadt al, 1986). In Chandigarh Siwalik Hills there is atamgly high rate of soil
erosion in certain areas. According to Singh (3986 soil loss of 367.5 tonnes/halyear2.45 cm of top layer
per year from certain catchment areas is alarmimgly leading to voluminous depletion of organigaith soils.

LAND MANAGEMENT

Crop cultivation with traditional ploughing andigation mainly from streams (Kuhals) is practicdthast
entirely on river teraces amthoevalley low lands in the Siwalik Hills near inhallitans. Tractor cultivation and
tubewell irrigation are practiced even today butromegligible acreage. The fertilizer is, howeagplied and
intensive cultivation is done like in the alluviglains but very much unlike the piedmont plains mehthe
cultivation intensity is low.

To control soil erosion and store water for irtiga, check dams under KanMicro-Watershed
Development Project have been constructed duriadatst about two decades, located mainly in andraro
valleys at few selected sites of small and deeleygilConstruction of check dams in streamletsalssresulted
in restoration of vegetation of the hills. Commdrldawork has been done regarding watershed develapm
control of sedimentation in streams and consematib water resources. People are raising wheat orop
terraced fields and they make use of fertilizer pasticides to increase food production like theiunterparts in
plains.

SOCIO-ECONOMIC ASPECT

With rapid growth of Chandigarh Conurbation in 1920d 1980s the demand for timber and firewoodased
tremendously. The local contractors and brick kilmners extracted wood from the ISCR Siwaliks (NHE)
unabatedly. In these deforested hills the constnuaif roads deviated the run off. This caused nii@quent
landslides and activation of gulley erosion.
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The local population is confined to pockets of Hfamested lands. Hill agriculture is limited to ase
near inhabitations and is backward because of powirrigated, infertile soils except in certathoe valleys
where a few tube wells have been installed.

Usually a large number of cattle kept by the pe@vke burden on the forests resulting in theirlquic
degradation. Firewood and fodder requirements lizigé people are almost entirely met with from goweent
forests. Although all the forests belong to theegament yet the people of hilly villages dependfanests for
cattle grazing. The rural poor collect dry andealtwigs as fuel and even cut root suckers of sist@ften
lopping of forest trees is resorted to for firewahding winter months. Fodder trees are loppedasiheduring
winter.

Although agricultural wastes or residues do prevaibstantial quantities of fuel yet continuous
demand for fuel-firewood is on the increase and #gicounts for unauthorized cutting of forest tréé® daily
needs for some timber are also met with from thesks since there are hardly any timber trees kegei
common lands.

Katha wood or khairAcacia catechuand bhabar grasg(laliopsis binnataare a source of regular
income to local people and the forest departmehtdOrse, sishanmDalbergia sissopthat grows in riverain
tracts is a prized timber.

The increasing distances of the recedidng fordésisiever, have made firewood procurement so
difficult that ultimately cattle dung is dried fduel. It deprives the soil of valuable manure whffiects
productivity.

Finally, it may be stated that the main brunt ntheopogenic pressures is exerted on the W, SW
and S slopes of the trans-Satluj hills with theulte¢these prominently exhibit dry scrub vegetatimmd
rampant land erosion while the N, NE and E slopescamparatively stable and support more vegetatiwh
are less degraded (compare Figures 3 and 7). Qdlyjaihe people inhabiting the Siwalik hills facitige
Punjab - Haryana plains are leading more rigorfeddr their dependence on ‘badlands’ since tis¢raletion
of trees, shrubs and grasses from the hills ofrélgéon that has taken place during the presenupgnitas
continuously exposed the hill lands to wind andestezosion to greater degrees with passage of titnge
quantity of soil being washed into the streams titans a great loss of soil nutrients in the ardblels in the
Siwaliks. Moreover, according to Zaimeche (1994) ¢hoded soils, after losing their organic mattegse to
retain moisture during the rainy seasons and evenfter a the rains
return, the affected soils fail to regain their nfier productivity, and the capacity of
the forest for regeneration is considerably dinfiats With limited availability of per capita arabénd due
to increasing population and decreasing produgtigft land, the economic conditions of the Siwalikl H
people, like elsewhere in NW Himalaya where defiatgm is on the increase, is getting worse andswor
with the passage of time.

CONCLUSIONS

In the post Independence period, due to high iseréa developmental activities caused by up conaihg
Chandigarh and its satellite towns alongwith urbation in the peripheral region of the City Beaulfithe basic
structure of NHE has been badly altered in theirdetrtal direction. There have been marginal impnoset in
area under forest cover in the recent past butjtiadity of forest in Chandigarh and Morni Siwalikllslis far
from being satisfactory from view point of biomgsductivity. It may be pointed out that water wff-
infiltration capacity, soil displacement, moistuetentive capacity in trans Satluj Punjab-Haryaimalik region,
are highly dependent on the vegetal cover anditeaf The result is that water and soil erosiandnbecome the
major problems of today. Except for Sukhomajri ane@handigarh Siwaliks, the economic conditiohaf local
people is a live-cause for worry to the future emwinental planners.
There is absolutely no doubt that the forests HENof ISCR are protective as well as productive
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assets of the life support environment. But Siwglity ecosystem of Punjab-Haryana has been ovetdned
over the past 50 years or so for biomass productiie to active deforestation, grazing, unscientifiltivation
and anthropogenic interference, except for Sukhanfiajen today 'badland’ topography due to seversian in
the ecologically vulnerable trans-Satluj Punjabytdaa Siwalik Hilly region is prominent. So far thegensive
urban and industrial development in and all aroGhdndigarh Capital city has caused a great pressuthe
forest areas of the adjoining hilly tract with t@nsequence that there has been a serious imbalaede heavy
soil loss with high runoff in the hills. The ecologl results of such changes have been transfamefiforests
into scrubs, disorders in the availability of watertensification in the rate of erosion, so evidéan the
sedimentation of Sukhna Lake and beds of strearteatgion. As a matter of fact these changemarefested
in the Semi Natural Drainage Ecosystem (SNDE) 6RSvhere streams frequently experience floods tsecafl
situation being aggravated by filling up of streahannels which have undergone a change to planegonv
condition due to heavy siltation.

In order to save the Chandigarh environs fromimgptfurther deteriorated it is but essential to
transform 'badland’ topography of the adjoining &ilké into forest protected landscapes within mimm
possible time period. This means result orientédrisfare needed on high priority basis. To achieue an
efficient way, the policy makers and scientist'tad&quirements will be massive and even contiougrow.

So the need now is just not to check deforestatitslaught at national or state levels, but to gaeedata for
forest type and biomass density on spatially dissggied or sectional basis for the Siwalik Hills.
Deforestation and reforestation or afforestatidegand consequential changes in rates of soilceroged to

be monitored on continuous basis with periodic graniince assessments rather than random assessments
subjective estimates. There are no limitationstfis approach. Now we have available satellite ien@g
data on regional basis but what is more importantata evaluation and scheme implementation with
application of Geographic Information System (GIS).
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COCCIDIOSIS - AN IMPORTANT DISEASE AMONG POULTRY IN
HIMACHAL PRADESH

K.P. Jithendran
Indian Veterinary Research Institute, Regional iStgtPalampur (Himachal Pradesh), 176 061

INTRODUCTION

Coccidiosis causelimeriaspp. is a major cause of morbidity and mortalityoag poultry in all age
groups particularly under deep litter system. Theake occurs in intestinal forms that invade tlhieasal
epithelium. The disease often manifests in the fofroutbreaks in young birds of 3-8 weeks of agd i&n
characterised by anorexia, ill thrift, weight laasd an enlarged abdomen. Death of young birdslzsereed
before oocysts are being passed in faeces. Selieraria species have been documented which vary in
pathogenicity and occupy the small or large intestior both. Mortality varies with the speciesEfneria
involved, immune status of the host and amounho€ulum. Medication first by sulphonamides andrléte
other drugs have effectively controlled the maladgking poultry keeping a commercial preposition.
However, occasional outbreaks are still not uncomn commercial poultry keeping. Infections with
coccidia are found in the intestinal tract oftemisiag enteritis and diarrhoea. Coccidiosis is aomagfuse of
mortality and sub optimal growth and conversioricefhcy in immature flocks. The present communarati
describes the status of coccidiosis in differentlipp farms in Himachal Pradesh.

MATERIALS AND METHODS

The poultry carcasses
submitted for routine disease
investigation work was the subject
of this study. These clinically
affected birds belonged to different
age group and breeds originating
from private and government farms
in Kangra, Una, Solan and Mandi
district of Himachal Pradesh.
Detailed post mortem examination
was carried out and the samples
were processed for diagnosis by
gross, and microscopic
examination. Wherever possible,
the intestinal scrapings and the
faeces were collected and
subjected for sporulation at Z8
Tissues samples were also
processed for histopathological
examination and any endogenous
developmental stages. The various
disease conditions associated were g gsmers
also recorded.

& SIRMOUR

Map of Himachal Pradesh showing the study areackthérrow)
RESULTS AND DISCUSSIONS
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Table 1 shows the results of the study and theeadies encountered in poultry for the last one
decade. Among diseases encountered in poultry,idiosis was the single most important diseasesén t
form of outbreaks in all the poultry farms. Figstows the prevalence of outbreaks of coccidioser av
period of 10 years (1986-1990 and 1994-1998). Tiseade though was more prevalent in rainy seasons
commencing from July outbreaks has been noticethgldhe rest of the seasons as well either alonia or
association with other diseases like galli infection, Marek's disease, IBD, hydropericardieta Fig. 2
shows the month wise incidence of coccidiosis imous farms in Himachal Pradesh. The month wise
cumulative data on coccidiosis revealed high pemwe# during winter and rainy season with a slighession
during summer months. The stress factors assoodthdvinter and host’s susceptibility could bepessible
for high prevalence in winter. The highest moryaind outbreak in monsoon is associated with feataer
temperature and humidity. Though no attempt wasemadietect the species involved in each case,stlatio
poultry species have been recorded at differerdsion based on the sporulation studies and thehotogy
and the sites of development. Various Eimeria ggpch parasitize specific portions of the intestitnact of
chickens. Caecal coccidiosis causedbbytenellaand other intestinal form&. acervulina E. brunetti, E.
necatrixandE. maximawere the predominant species. The disease is ¢hdsatl by weight loss, soft and
watery faeces and severe dehydration before death.

Per cent infection

1986 1988 1990 1994 1996 1998
1987 1989 1995 1997

Year

Fig. 1 Prevalence of coccidiosis outbreak among poultry during the last one decade

Poultry coccidia are ubiquitous but disease istriiksly when young stocks are concentrated under
conditions which permit the accumulation and spfah of large number of oocysts. During the las¢ o
decade a number of anticoccidials have been useddotrolling coccidiosis in chicks. These include
Amproso 9l (amprolium hydrochloride, glaxo Indiadlt Duocoxin (amprolium hydrochloride,Glaxolndia
Ltd.), Furazol (furaltadone hydrochloride, Pfizedl), Pequin (sulfaquinoxaline, Ranbaxy laboratoti¢d.),
Coccistac (salinomycin, Hoechst Ltd.), supercoxgshquinoxaline and Diaveridine, Wockhardit letitt)
The Significance of drug resistance of coccidiostget to be established.

The other common diseases concurrently assocwgitbdcoccidiosis include aflatoxicosis, fibrous
bronchopneumonia, Ranikhet disease, toxaemia. po@am retention of yolk, ALC,salmonellosis,
colibacillosis, necrotic enteritis, septicaemis, doli infection, trachitis, infectious coryza, fowyphold,
aspergillosis, coliseptcaemia, Gumboro diseaseegklardisease, fatty liver syndrome, riboflalvin idefncy,
etc.

Table 1 Clinical coccidiosis outbreak in different farimger the last decade
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Year

Months 1986 1987 1988 1989 1990 1994 1995 1996 1991098
Jan. 1 - 1 - - 1
Feb. - -
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Total outbreaks: 164, Coccidiosis: 86

Per cent infection

Jan Mar May Jul Sep Nov
Feb Apr Jun Aug Oct Dec

Months

Fig. 2 Coccidiosis outbreak in different months (cumulative data over 10 years)

CONCLUSIONS

Coccidiosis in poultry poses a great economic thss to high rate of morbidity and mortality, poor
weight gain and feed conversion and loss of egdymrtion. It still remains one of the major disepsgblems
in the poultry industry in spite of the availahiliof very effective drugs.
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GENDER CONTRIBUTION TO SMALLHOLDER DAIRY
PRODUCTION IN UTTARANCHAL

Vir Singh” and Pradeep M Tulachan
International Centre for Integrated Mountain Devaheent (ICIMOD)
P.O. Box 3226, Kathmandu, Nepal

* Present address and address for correspondence:
Department of Animal Science, College of Agricef@B Pant University of Agriculture and Technology
Pantnagar — 263145 (Uttaranchal), India

In mountain areas of India, women’s contributioragriculture (including cropping, forestry, animal
husbandry, and all land-related activities) isgerater than that of men’s. All the household chovértually,
are women'’s responsibility. Women, in essence tla@ebackbone of mountain agriculture. They areréa
subsistence farmers and their role in food-chaitiviies is so crucial that without their partictman no
dimension in the sustainability of mountain agriotgé can be imagined. However, unfortunately, thelie in
mountain agriculture in general, and in dairy pretéhn in particular, is not appreciated as muclit asally
deserves.

Contribution of a mountain woman in dairy prodantsystem, like in all other land-related actidtie
is enormous: She harvests fodder-yielding crops gattiers fodder and bedding material from the fores
areas, makes hay and stacks it, feeds and loaksthét animals, cleans animal shed, takes cowsaffaloes
to bulls for service, milks the animal, processed markets the milk, and does almost every thitatirg to
smallholder dairy farming in the mountains. Mentder in dairy is limited. He participates only ineth
marketing of milk, looking after grazing and siagkiraals, and in providing service to dairy animals.

Quantitative information on gender role in smalites dairy farming based on a joint ILRI-ICIMOD
programme onMarket-Oriented Smallholder Dairy Production Syssein the Hindu Kush-Himalayas
presented in Table 1 reveals that a women, on arage, devotes as many as 1779 hours to diffeegnt d
operations annually. A man, on the contrary, devot@y 315 hours. Woman'’s contribution to dairynfiarg
in Uttaranchal, in terms of the total time devotedlifferent operations, is as high as 85 perdealiection of
bedding material, fodder, and feeding/ grazingrofrals consumes the maximum hours of work (Table 1)

In the conventional development programmes andegt® in the field of dairy production in
Uttaranchal, the project officials and beneficiarigf the projects are mostly the men. Women arestim
always marginalised, though, in the traditionatisgt animal husbandry and dairy production arei@men’s
domain. In light work, e.g., tending of grazingraals, they are often assisted by their daughters.

The male head of a family, however, takes impartkatisions relating to dairy farming. It is always
a male who participates in the activity where casbnomy is involved. For instance, a male membér wi
collect the money the sale of milk fetches. It isoathe male member who will take decision to sell
purchase a dairy animal. Loans under various gaovenh agencies are sanctioned mostly to the male
members. Only a male member of a family participate a dairy farming-related training occasionally
organised by concerned government institutions uadeéevelopment project’.

Table 1.Gender Contribution to Smallholder Dairy Productédra Dairy Farm in Uttaranchal*
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Dairy Operations

Milking
Milk processing
Milk marketing

Collection of bedding, fodder; and feeding
animals
Tending to grazing animals

Tending to calf

Tending to sick animals

Taking cows and buffaloes to service
Cleanliness of dairy shed

All Operations

Hours Devoted Per Head Per Annum

Women
183 (100)
183 (100)
61 (33)
730 (100)

547 (75)
12 (100)
4 (33)

3 (60)

56 (100)
1779 (85)

Men

122 (67)

183 (25)

8 (67)
2 (40)

315 (15)

Total

183 (100)
183 (100)
183 (100)
730 (100)

73mj1
12 (100)

12 (100)
6 (100)

56 (100)

2094

Figures in parentheses are percentage of thehotms devoted to an operation.
*Based on a study of 12 villages at different lomas in four Community Development Blocks in theotmilk

sheds of Almora and Nainital in Uttaranchal

In many households, particularly in areas wheerethis a situation of male out-migration to the
plains in search of jobs, the women are the desfédads of their families. Here, the women are not
psychologically prepared to take important decisicggarding the improvement in dairy productiortesys.
They, for instance, would not be ready to becomneeaber of a Village Dairy Cooperative (VDC), or dak

advantage of loan schemes, dairy traingtg,

There is, therefore, a need to identify and amalyious constraining factors (natural, institaéb
as well as socio-cultural) particularly relatingdairy production sector. This will help us undanst the ways
and means to improve the smallholder dairy farnsegtor through upgradation of the knowledge antiisski
and ensuring effective participation of the reabBholder farmers in dairy development in the Hilighe

women.
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HARNESSING OF FRUIT POTENTIAL FOR PROSPERTITY IN
ARUNACHAL PRADESH

A.K. Dubey, N. Rai and D.S. Yadav
Division of horticulture, ICAR Research Complex RiH Region
Umroi Road, Umiam- 793103, Meghalaya, India

Arunachal Pradesh is the largest hilly state @ northern hill region, located between’ 39’ N
latitude and 915’ to 97°27’ East longitude with elevation range 250-709@.m.s.1. The state is reported to
be region having high potential of horticulturaivd®pment since topographically and agroclimaticttiiere
are wide range of variation is also suitable farwgng of large number of horticultural crops ane train
farming is proving unremunerative in comparison gtowing of horticultural crops in this hilly undaiing
area which devoid of irrigation facilities. Yet paotial has remained unexploited although governnoént
India has been putting forth endeavor for the tmplint of the state. The location specific techgae
generated so for had limited applicability. Duethds, horticulture industry could not establisheddraajor
industry in the state .It is argued that if sonneets successful in Himachal Pradesh why it can eatdhieved
in Arunachal Pradesh, particularly in Tawang, Shergy Dirang belt good quality apple can be produtée
apple industry in Arunachal Pradesh could not coqmeo the expectation. Even after winning prizé&ait
India apple show” for its excellent quality couldtreven saturate northeastern markets. Bangladegsbrt
apple from Bhutan and there should not be any reasty Arunachal Pradesh apple could not make a big
headway in the markets of the region and in theratleighboring countries. Orange is the uniqueihdttral
crop of the state but the average productivityrahge is very poor in Arunachal Pradesh (2.62 Mttére) It
has been reported that two village of Mizoram swiahge worth of Rs 35 Lakhs, three village in Trgpfor
Rs 54 Lakhs (IDHNER,1992) Why it is not possiblediunachal Pradesh being having good potentialgean
cultivation. Therefore, there is need to refinealimn specific technologies through large humbeorofarm
trials and frontline demonstration.

Area and production of fruit crops

In Arunachal Pradesh the fruit crops cover aldovi8% of total area contributing 15.23 % of gross
agricultural production. During 1996-97 approxinhat80167 hectare area was brought under fruit crops
which indicate only 2.32 per cent increase in &egerage over previous year 1995-1996. But theymtich
was increased by 26.48 % over last year. The highesease (39.63%) was noticed in banana folloted
35.68% in Citrus, 34.30% in Walnut and 2667% inepipple. Apple production was also increased by
11.60% over last year (Table 1)

Suitable Fruit crops

Large number of fruit crops can be grown profiyatiépending upon the location and there is scope
for extending the area under different speciegwf &s per suitability. Production of fruit cropan also be
increased through adoption of scientific technasgiThere is ample scope to increase the area Guekat
Orange, Acid Lime, Aonla. Guava. Jackfruit, Plumsaches, Walnut, and Kiwifruits, From trials cocted
by ICAR Research Complex For NEH Region, A.P. eerBasar has been indicated that Aonla, guava and
peaches can be successfully cultivated with imptgmeduction technologies, Orange presently plamged
either seedling or inferior variety except in soprehard. These seedlings can be replaced withldaita
varieties. Pineapple doing well but non-adoptiomedvly developed technologies, grower are not abiget
good vyield. Thus it is need to adopt high densitgharding and method of induction of flowering in
pineapple. In other fruit crops grafted budded arde of improved variety can be planted and maieti
under improved production technologies for realiZivetter profit. Banana crop is well adopted ia $tate.
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This crop need priority research attention for éaging productivity and quality of produce. Jacifcan be
used as fruit, vegetable and animal feed. Sincstiegitrees are of seedling origin and has widéatbdity
thus there is need for selection of superior cland its multiplication through the vegetative methaf
propagation. Papaya is also having good potemtitiié state, which is mostly grown in backyard garcand
no compact orchard exists. Since it has been gfowthe last many years large varieties has ocduarel
need purification. Extraction of papain can be takp to obtain better income. Pomegranate producim
also be given a boost by introduction of improvedaeties.

Apple industry in Arunachal Pradesh failed to depeto desired extent simple due to absence of
follow up action to desired extent from the grow@wsvelopmental agencies and R&D institution of iayed
varieties along with adoption of scientific techogies, Peaches and plums also well adopted andean
grown profitably by induction of early, mid andtdanaturing cultivars, Pears have good potentiaERisting
trees are of inferior varieties. Pears productiviBn be increased by introduction of superior Vise
Preliminary results indicate that walnut , apriadtestnut. Almond, cherry and kiwi fruit such loslwme and
high value fruit crops will be of immense value aswbpe for commercial cultivation at higher alteudf
state. Jamun, jalpai and indigenous wild fruits aso be planted which can provide fruits as welfueel and
timber.

Constraints
l. Lack of technical know how

Traditional cultivation is continued perhaps irsabce of technical knowledge. Therefor, there is
need to create awareness and make the farmergivedepthe new technologies through farmers pigiiing
demonstration and training. Training facilitiespest to growing of horticultural crops and raisimgrseries
has to be made available as per the requirement.

I. Non availability of quality planting materials

Good quality material is foundation for the succe$ any fruit crop. Fruit crops are generally in
perennial nature and bad effect of inferior plagtinaterials can only be visible after several yedrsfforts
made by growers and when the trees have come tmgetage. Management practices can be modified bu
is difficult to replace plants. Therefore, for hassing the potential availability of quality plargi materials
has to be assured.

II. Non availability of inputs

Timely application of fertilizers and adoption siitable plant protection measures are the basic
factors which affects the plant growth and produitgti Department of horticulture has the programmeer
which there is provision for the supply of fertdiz and plant protection chemicals but the inftecstire is not
adequate to meet the demand . Therefore, for higteetuctivity of fruit crops timely supply of thehemicals
and fertilizers should be insured.

V. Lack of marketing facilities

Horticultural crops being perishable require todiad properly and disposed off within a limited
period of time. But due to lack of marketing fed&na or association, farmer's fails to dispose tfir
produce or forced to sell their produce at very lprice. To achieve the better realization to gnswe
therefore, there is need for establishment of mamesystem with forward and backward linkage. Blyich
farmers can get remunerative price for their predaad it would further provide the employment te th
people of the state.
V. Lack of processing industry
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There is no processing industry that can utilize ¢xcess produce for processing and protect the
growers interest. Therefore it is urgent need tengfthen existing processing industry and to eistalslew
more so that excess produce could be utilizeddorfgl purpose by converting it into differentifias.

Strategies

- Production technologies in fruit crops like pinekpgbanana, orange and rejuvenation technologies fo
declined mandarin orange orchaett. are some useful technologies should be transfepreperly
increasing their productivity and quality of proguc
Indiscriminate introduction of planting materiat®rh other region should be avoided and indexing and
certification programme should be implemented priypéo insure availability of quality planting
material.
Area should be increased under Aonla, Papaya, Pametg, and jackfruit, at low to mid altitude and
walnut, chestnut, cherry, almond and kinwifruihagher altitude of the state.
Effort should be made to regulate cropping of banansuch a way so that market arrival during March
to may from Arunachal Pradesh when banana fetclaggnmm price in Calcutta market.
Technologies ( flower inducement, balance nutritiiigh densities plantation) for improve productafn
pineapple have largely been adopted in Bengal thiey are to be tried in Arunachal Pradesh to improv
productivity further.
Orange is a unique horticultural crop of ArunacRahdesh and need priority research attention for
increasing its productivity and quality of the tsui
Nutrient management is an important and organic umemn should get due importance over use of
chemical fertilizers.
Introduction of drip irrigation system is an eféiat way of utilizing water resource and providing
sufficient moisture to the crops and holds a gpegéntial in improving horticultural productivitiarket
system having forward and backward linkages shdaddestablished to ensure the availability of
horticultural produce at reasonable price and ebgttofit realization to farmers.
Temperature management for storing of fruits thhoegaporative cooling and value addition through
solar dehydration should be tried.

Table 1.Area, Production and productivity of fruit cropsAnunachal Pradesh.

Name of 1992-93 1993-94 1994-95 1995-96 1996-97
fruit  A.(ha) P.(mt) Pr(g.) A.(ha) P(mt) Pr(q.) A(ha) P(mt) A(ha) P(mt) Pr(qg);Atha) P(mt) Pr(q)
crops PR(q)

Apple | 5336 9720 1.825523 9730 1.755709 9250 1.6 5970 12993 2.18 6186 14500 2.33
Citrus ; 5509 9064 1.6%725 9355 1.6; 6850 10250 1.496970 13635 1.95 7068 18500 2.62
P/apple 3686 13690 3.713869 13860 3.5 6700 17000 2.537125 22105 3.10 7143 28000 3.92
Banana 1758 8010 4.5(2210 8540 3.862825 11081 3.923082 7520 2.4; 3198 10500 3.28
Walnut 1186 153 0.131450 210 0.1.1790 713 0.4i 2013 700 0.352038 940 0.46
Others; 4864 8620 1.74940 8707 1.7: 3669 10500 2.654322 10211 2.35 4534 12500 2.76
Total 22340 49257 - 23714 50440 - 27843 5879429482 67164 - 30167 84940 -

Summary of completed/ongoing projects, funded by IRP, GBPIHED
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A COMPARATIVE STUDY OF WATER DISCHARGE AND SEDIMENT BUDGET
OF THEE DISTINCT CATCHMENTS IN RELATION TO INTEGRAT ED
ECODEVELOPMENT IN LESSER HIMALAYA

Devi Datt
Department of Geography, HNB Garhwal Universityin&gar, Uttaranchal

Under the present project a comparative study atexvdischarge and sediment budget of three
distinct catchment inrelation to integrated ecmligpment has been studied in Garhwal-Kumaun aigigin
part of the Lesser Himalaya. The study was basedemydrological condition and watershed conditions
understanding the relationship of Lithology, sttwet ground water, surface water, rainfall, georhotpgy,
vegetation and land use. It has been attemptednipare the hydrological responses of the catchnfienthe
development of composite catchment model.

The surface geometry (shape, size, length, oedej,of the three catchment is almost uniform which
are developed on Dudhatoli crystalline zone magrgnite, gneisses and schist. The first catchm8ha{
Gad) was more than 70% cultivated, second catchif@@ah Gad) was moderately cultivated (55%) and
moderately forested (45%) while the third catchm@mulani Gad) was completely forested (95%). A deta
geomorphological and geology of the catchments hmeen described. The study area is characterized by
highly folded, faulted and fractured by Kelani fation of rocks experiencing several erosion, resrmass
movement and recharge of springs. The faults, drastand joints amidst the rock play an importafe n
promoting groundwater recharge. The climatic dataws that the study area comes under moderate
temperate zone. The average rainfall of the areali&m. More than 60% rainfall occurred during the
monsoon season.

The total biomass demand is generated by the moattis population and livestock. The cultivated
catchment (Ghat Gad) is under heavy population /(487 ) and livestock (282/KM pressure. The
moderately forested catchment (Gun Gad ) is undedemate human (393/Kdnand livestock pressure
(282/KnT) and forested Kolani Gad is under low pressurd/{sr’).

Geohydrologically springs and seepage are twodahsurface water discharge. The majority of the
springs flow along the faults, fractures and witféw meters of the lineaments. The areas with fighkared
and shattered rocks have higher drainage density@eam frequency. Erosion is relatively compoimnithe
areas with average slopes in the range ¢f th535° Landslides, slumping and slope failure have been
attributed to slope angle, structure conditionsooks, geohydrological features, land use conditioature of
storm and amount of rainfall. The Kelani formatimfirocks are prone to mass wasting processes.

Only a small portion of the rainfall infiltratesxderground while the remaining flows as surface run
off. Four types of aquifers have been recognizethénstudy area. The springs are classified inttyses.
Seven springs are completely desiccated in thehcwnts and few others are diminishing their water
discharge.

Water discharge and sediment budget of the seleetiehments are the main focus of the study. The
factors which effect the surface runoff were anedlZThe monthly seasonal and annual water disetadrgll
the catchments has been estimated from 1995-98.aVége monthly water discharge of Ghat Gad, Gun
Gad and Kolani Gad were 52.17 l/sec, 70.39 |/set 1836 |/sec respectively. The over all resultghaf
study show that 4 year annual average water digehafrthe selected catchment was 626 I/ sec in Ghalt
(cultivated), 85013 I/sec in Gun Gad (moderatele$ted and cultivated) and 210.78 I/sec in Kolaad G
forested) catchment. The rate of discharge wasehign the moderately forested Gun Gad catchmef2.83
l/sec/Knf/Y), moderate in the cultivated Ghat Gad catchn{866.37 l/sec/kity)and low in the forested
Kolani gad catchment (95.27 I/secAtyn The high discharge rate was recorded in 1996vany low in 1997
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while the highest rainfall year was 1998. More ti6&% water discharge was recorded during rainycseas
from July to September in all the catchments.

Suspended, bed and dissolved load were also é¢stinsanong all the catchments. The average
monthly suspended sediment of Ghat Gad, Gun GddKamanio Gad were 104.97t, 89.32 t and 24.09 t
respectively. More than 75% suspended sedimentr@@sded during the rainy season in every catchsnent
The annual average suspended sediment of Ghat@adGad and Kolani Gad were 316.23, 260.15 and
81.07 tons respectively. The annual bed load oft Glaal was 116.39, Gun Gad 72.70 and Kolani Gad>44.4
tons. The annual average dissolved load was esiih&88.38 (Ghat G.) 261.49(Gun G.) and 128.72 (#iola
G.) tons.

Thus 4 years average sediment among all the roatis have been assessed. The maximum
sediment rate (514.47 t/kfy) was noted in the cultivated catchment (Ghat @inimum (254.24 t/kfly) in
forested catchment (Kolani G.) and moderate 448.28 t/kmi /Y) was recorded in the moderately forested
catchment (Gun G.). Thus the over all sedimemspartation rate was estimated 316.82 t#/irim the study
area.

Finally on the basis of total sediment budget thie of denudation is calculated among all the
catchment under different land use types. The 4sydanudation rate of cultivated catchment (Ghatis.
0.146 mm/krf /y which is highest among all the catchments. Gua Gad and Kolani Gad denudation rate
are 0.074 mm/kfly and 0.049 mm/kiy. The comparative study is concluded that culédacatchment is
contributed more sediment load in comparison to enatgly forested and forested catchments. The alver
resultinzof the study area indicated that the Kedaaa of Lesser Himalaya is being lower at the c&t@.09
mm/kntly.

COMPARATIVE GEOENVIRONMENTAL INVESTIGATION IN
DEWALGARHGAD AND BACHCHANGAD CATCTHMENTS, GARHWAL
HIMALAYA , UTTARANCHAL

G.S. Rawat
Department of Geology, HNB Garhwal University, &gar, Garhwal, Uttaranchal

The Dewalgarhgad and Bachchangad form a typésalelr Himalayan catchments situated on north
facing slope of Alaknands river and fall in theigdiction of Pauri and Rudraprayag districts ofdtdinchal
State.

Dewalgarh stream flows in S-N direction whereasighangad has SE-NW trend. The area exhibits
phreatic to subphreatic climate zones, with fostidct seasonsgiz; summer, rainy, autumn and winter. The
Dewalgarhgad catchment shows immature topograpbgserjuently favoring a more run-off. The upper
reaches of Bachchangad catchment indicated a metpography while lower part exhibits a youthfuhgs
of landform development.

Geologically, the area is constituted by two diéf@ group of rocks.e. Garhwal and Dudatoli
formations containing quartzite, phyllite, carb@satand metabasies separated by a tectonic plalesl cal
Srinagar thrust, which crosses both the catchm@&awsides, Srinager thrust, the other structurekideca
major syncling.e. Dudatoli syncline, a large number of minor foldsldaults, major and minor joints, criss
cross fracture and cracks and volcanic plugs atmdsions. All these have influenced hydrologicajinee of
the area.

Bachchangad catchment has 44.68% area under éonest while Dewalgarh contains 34.6% area in
this category. Therefore, most springs of formesvsltomparatively steady and sustainable dischaDgd.
forests are being replaced by pine forests, whichadversely affected soil fertility, soil erosimd recharge-
storage- discharge characteristics.
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Apart from anthropogenic activities, natural dises such as seismic tremors, neotectonic activity,
floods and landslidestc. are thought to be responsible for diminishinglésge or disappearance of most of
the springs during last 50 years.

Most of the inorganic substances, in general anad upped permissible limit as per WHO standard,
Bacterial percentage is considerably high in wefell the springs, therefore treatment beforeisgssential,
Regular cleaning of spring site is necessary, lgagihsewage lines around spring and in recharge sbould
not be allowed to avoid any contamination.

Since, springs are main source of water, theiseoration and substitution should be encouraged.
Development of spring sanctuary following bioteclogical management measures, afforestation in rgeha
zone, dumping of debris over the hill slopes, hoddconstrictionetc) and total ban on grazing would
certainly restore the discharge from the springain®ater harvesting would be better substitute of
disappearing springs. Extension, R&D and envirortaleswareness programs should be launched through
NGOs and Universities/ Institutes, so as to obbeitter results.

SUSTAINED UTILIZATION OF GARHWAL HIMALAYAN TIVULET S FOR
ELECTRICITY GENERATION BY MODIFYING GHARATS

B.S. Semwal
Department of Physics, HNB Garhwal university, 8gar , Uttarancahal.

The major aim of this project was to generate talgty by modifying traditional Gharats run by
perennial water resources (rivulets) in DistrictdRaprayag/ Chamoli at village level.

Water survey of different rivulets in the studgamDistt.- Rudraprayag has been carried out. Most o
them have been found potentially rich to run thedified Gharats for electricity generation. Some ttod
identified rivulets ar@yungad, Kusin Gaad (Bhiri), Kakra Gaad, Madhyare@@and Damar Gaad, etc.

Gharatsare traditionally run by open channel type systpanfal). Their efficiency can be improved
by a pen stock type pipe which ensures securityaamahcrease in the potential of an available watass.
The efficiency of a traditionazharat, a vertical axis system, if replaced by a horizbakés system, could be
increased by using ball bearings at the both efidiseoaxle of the turbine and the number of r.pcamn be
matched by usual pulley and belt conversion systemnich can be managed as a well balanced systeos T
the functioning becomes more smooth and durablecagading the modifieGharatson a single rivulet,
maximum utilization of available water and gradieah be achieved.

In the present study @harat has been modified by using a pen stock jet systém. pen stock
height was 20m and jet diameter was 0.06 m. Theigstdirected on a Pelton wheel style indigenotlsiria
attached with an alternator of 10 KW whose r.p.@swmatched by the coupling belt- pulley arrangemféat
a thumb rule it has been established that for @r.@iameter jet and a matching turbine- alternsystem, 1
KW electricity is achieved for every 2m penstockghé The progress report of the research actwiterried
out has been sent to the funding agency from tonarte.

A low cost, easily manageable, economically \gahhd sustainable and eco- friendly perennial
system has been designed and installed, at vilegs, to generate electricity- an answer to tloever
problem in the hilly regions. If motivated, thelaie people of the region can establish small sysfer their
use at family and/ or village level.

Few local peopléKedar Ghati Prakritic sansadhan Vikas Sansthanyrigyad,a registered Society)
have been trained to maintain the unit at villagexdhayat level. After the expiry of the duratiohtloe
project theKedar Ghati Sansadhan Vikas Sansthaook after and maintain the unit for the benefithe
local people.
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There are two villageByungadandNawara, where approximately 50 families are scattered with
1 Km range from the project site, Electrificatiohtibese villages can be done easily At presentthee no
funds available for purchasing conductors, polésssyetc for connecting the unit to the villages. Thougé t
villagers are eager to get connected with thefonielectricity supply. The electricity generatemhde useful
for cold storage of fruits, potatoestc milk storage, wood work, grinding grairetg in the area. And this is
a typical situation of most of the villages of ttegjion

The developed prototype has been just installedsaworking faithfully under the thumbrule that fo
20m pen stock height and 0.06 m jet diameter amdgntly designed turbine- alternator system, iegjiv
10KW electricity. For its feasibility for a longéime, in winter and summer, in rainy season whenctintent
of silt and mud in the water varies, the system tmabe tested thoroughly under the naturally vayyin
conditions. By studying the dependence of the dged system under these fluctuating and varying
parameters the safety measures will be includedaftechnical extension of the designed systemthed
related observations. Which will be communicatethe Funding Agency in due course of time. Thelfog
agency is further requested to extend funding ofi dype of developmental activities in hills inut

A STUDY ON MASS WASTING AND OTHER SLOPE PROCESSESA STEP
TOWARDS REDUCING ENVIRONMENTAL HAZARDS IN A PART OF
GARHWAL HIMALAYA

Kishor Kumar
Natural Hazards and Risk Management, Geotechningirigering Division,
Central Road Research Institute, Dehli-Mathura Rdsew Delhi 110 020

On the hill slopes serious mass wasting takesglaough various mass movements such as, erosion,
rock and debris fall, debris and mudflow, slumjpssind landslides. Almost all of these processeate and
continue with the help of water either in form abgnd water or surface water. Drainage network tied
watershed basins therefore act as an important @eemp of all these processes. However, it is todiieed that
such phenomena are not spread in all the slopespitrof the dense drainage network some slopes@tre
suffered with such processes. Obviously there arews inherent and external factors those actiiegéo make
the slope susceptible to such activities. The Etegeological and geo-structural setup also plgrainant role
in structuring the drainage network e.g. litholotggtonic and neo tectonic activities and relateacgires such
as faults, thrusts, fractures, joinetc. However, further development of the network amel associated mass
wasting processes depend on various other fadkargdinfall, anthropogenic activities and othdgsder this
project the role of drainage and its watershednsaaiong with other factors in mass wasting agihas been
studied in an area between Narendra Nagar- RishikBwapuri in Garhwal Himalaya.

In the study area four orders of streams were lynagptured namely first, second, third and fourth
orders. There are 1063 first order of streams 25®coond order, 63 of third order and 9 of founttiens. The
basin watersheds formed according to the numbiireadtreams and their orders. Only 98 watersheddagre
identified, out of which the third orders of basimsre found 34 numbers.

In this study main emphasis is given on third ordasins which are most significant because they
contain all first, second and third order streams are well distributed and good in numbers. Thené&dion of
the basin watersheds is followed by measurementgshef morphometric properties. Before going for
measurements the variable required to be considerethe relationships are selected. Such as Nurober
streams of order (2,3&4), Total number of streanthimvbasin each basin, Bifurcation ratio, Totatdéh of
stream of each order, Mean length of stream of eedir, Total stream length within basin of eaateor Stream
length ratio, Basin Geometry, Area of basin (sq),Hdnength of basin (sg. km), Width of basin (sq.)kBasin
perimeter, Basin circularity, Basin elongation, iDaege Density, Constant of channel maintenancesaBir
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frequency and texture ratio.

The measurements of morphometric variable of eéthe third order basin was carried out along with
the statistical analysis such as product momeneletion coefficient and the linear regression ysial The
results on this analysis are correlated with thesmmaovements in the region.

DEMONSTRATION OF SLOPING WATERSHED ENVIRONMENT
ENGINEERING TECHNOLOGY FOR RESTORATION OF DEGRADED LAND IN
GARHWAL HIMALAYA

N.P. Todaria
Department of Forestry, HNB Garhwal University,ragar (Uttaranchal)

Overall objective of the research scheme was t@ldp some demonstration models which would
broadly comprise restoration of degraded landsnédi@ed agriculture land through improve agrofoyestr
systems and establishment of germplasm bank fausamultipurpose tree species of the region.

Three demonstration units were developed, one &astlected sites (land area and source from where
land was procured has been described in methodplag). Mostly the locally adapted MPTs along vather
species (seedlings brought from nurseries of andtiwalities) were planted at each site. After tyears of
growth various food crops were tested for germima¢ind food production under different canopy ceatreach
site. Continuous observations were taken with i@gpegrowth and development of trees and foodsrop

To restore the natural rainwater, water savingngeovation) tanks was constructed at Mayali and
Chauras working sites, which were fruitful duringy dseason. As Budhha site is considered best for fr
production, potato and rice cropping, thereforeximam species of fruit trees were planted here ghaith
potato crop of landowner and some local forest smecies. All the seedlings were planted on thed®wof
agriculture fields.

To maintain the structure and fertility of soilnple pits of 1.5x1.0 fit size were dug in all tverking
sites at 4x4m distance on two borders of agricelfigids. All the slash disposal, dead leaves dheraiprooted
weeds were allowed to sun dry at one place and lhemt out after which ash material was disposatkath
growing saplings and food crops at regular interval

ESTABLISHMENT OF RAKSHAVAN AT DHANTOLI (MANA) IN BA  DRINATH
DHAM

Rajendra Singh
Garhwal Scouts, C/o 56 APO

An innovative programme under the name R&Kshavar] a sequel to Badrivan (the ancient sacred

forest of Badrinath)JEstablishment Programmeivas launched at Dhantoli in Badrinath, Chamoli e
(U.P.) from £ April 1998 to 3% March 2000. During the two years’ tenure of thejgmy environmental
awareness, especially for plantation of trees idriBath valley by organizing tree plantation ceraies and
group discussions, was created and promoted amm@ndotal people, pilgrims, army personnel (incladin
Garhwal Scouts) and villagers of the eight adjagélatges of Badrinath (namely, Bamani, Indradh&ajkoti,
Bhrigudhara, Naigani, Dhantroli, Mana and Pag#) For the establishment of Rakshavan, a plantaitn
(1560m in running length; approximately 10 ha ddgcharea) was developed at Dhantoli (Mana) in Batti
valley (10,280 ft. amsl) and fenced by barbed wifdmost 16,697 well-established and hardened rsggplof
various high altitude trees/shrubs (as obtainest &f cost, from Hanumanchatti nursery of GBPIHER)e
planted at Rakshavan project site during the teofithe project. Out of these 16,697 saplings, driy299
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saplings of eleven high altitude trees/shrubs viesed to have survived at the project site up ® date of
completion of the projeci.€., 31" March 2000). In addition to the above, a nurséryigh altitude trees/shrubs
was also established within the plantation sitetentoli (Mana) in Badrinath valley at an elevatairi0,280 ft.
amsl after ensuring nursery development activifizging the tenure of the project, the nursery esched by
1,26,269 seedlings/cuttings of various high alétticees/shrubs. Out of these, only 86,379 seediimtjags of
twenty six high altitude trees/shrubs were fountawe survived at the nursery up + to the dateofpdetion of
the project.

During the two years’ tenure of the project, seefistwenty five (25) promising high altitude
trees/shrubs were also collected from time to timé sown subsequently in the nursery at Dhantcdind)l in
Badrinath valley. Observations on seed germingi@gntial of 21 trees/shrubs were also recordeemunatural
condition. Furthermore, meteorological data on minh-maximum air temperature, solar radiation, redat
humidity, wind velocity and soil temperature weeearded at Rakshavan plantation site in Badrinatley In
addition to the above, maintenance and care ofplarthe nursery and plantation site were alsdezhout on
basis during the tenure of the project.

The overall IERP project work carried out by thark&val Scouts has resulted in the survival of 1%,29
trees/shrubs of eleven high altitude species an@ligoroject site (which has now constituted Raksm in
Badrinath valley) and also in the survival of 8®3&edlings/cuttings of twenty six high altitudees/shrubs at
the nursery (which will now be used by the Army tbe purpose of plantation in other high altituégmrded
areas in addition to the further plantation at Rakan project site). The Rakshavan model (as deselby the
Scouts under the project) has been consideredsairimy model especially for reforestation of delgm lands
and biodiversity conservation not only in othertpaf Himalaya but also elsewhere throughout theddwshere
high altitude areas are degraded and the envirdairieas been severely threatened.

BIOLOGICAL NITROGEN FIXATION FOR PRODUCTIVITY OF SO IL AND
CROP: CHARACTERISATION OF EFFICIENT RHIZOBIUM SPECIES
ISSOLATED FROM WILD LEGUMINOUS WEEDS OF NE HILLS

G. Bhowmik
Department of Biotechnology, Gauhati Universityw@ahati, Assam

As many as 63 Leguminous weeds from seven nostemastates were collected and subjected to
morphological, biochemical and genetical charaza¢ion of strains isolated from them.

Rhizobiumstrains isolated were found from low soil pH 4.8d.the strains were found to be “fast
growing” and acid producer. The strains were subfe¢o cross-inoculating groups. Excepting oneirstell
other failed to cross-inoculated Group-I (gigum sativunandVicia fabavar. villosa), Group Il (e.gPhaseolus
vulgarisand P mungo)Group Il (e.g.Trifolium sp.) and Group IV (e.g.rigonellasp.).

Difference in resistance and inhibition capacifytlte isolated strains to different antibiotics &er
observed. Determination of Plasmid DNA of an effiti strain was done and approximately moleculaghtei
was found to be 40.7 kbp.

It is suggested that further modification in crosxculation test and collection of leguminous weed
from their endemic habitat should be done. Lis#6fLeguminous weeds have been complied and lisitd w
their place of endemic in the North East Region.

Highlights of the findings achieved in the Project
Following findings was achieved in the project :
@ A fewRhizobiunspecies isolated were from low soil pH e.g. 4.00sMf them are acid producer.
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Most of theRhizobiunrspecies isolated were :fast growing” (grows witkihhours).

Technique for determining Plasmid DNA Bhizobiumstrain was standardized. Birboin and Dolym
(1979) method was found more suitable.

Molecular weight of Plasmid DNA of only efficie strain detected from cross-innoculation tests wa
found to be nearly 40.7 kbp.

An easy procedure was worked out for presemtiagollected root nodules for a longer period atry
low cost.

The strains differed in resistance and inhisittapacity to different antibiotics.

It was thought that thehizobiumstrains of Leguminous weeds have lost their pathtytifor infecting
the cross-inoculating groups, due to shift fromirthariginal place of endemic and change of
environment as well as other edaphic factors. 4istLeguminous weeds have been complied and
tabulated in Table 4 (Page 31 to 35) with theicglaf endemic in the seven N.E. states.

DST’s Workshop on “Bio-Geo Database for the gener@in of Sustainable Development
plan for Uttaranchal”

A three-day workshop was organised at G.B. Pantitutes of Himalaya
Environment and Development, Almora during 4-6 Seyiter 2001 by Natural Resour@es
Data Management System (NRDMS) of Department oéride & Technology (DST). T I
workshop was planned to address the issues pagaioithe development of a coordinaged
programme such as identification of study arear teguirements, thematic sectors, spegific
research groupsvis-a-vis identified sectors, inter-departmental coordimaticand
implementation mechanisms with the state governmditdut 60 representatives from varigus
organisations, institutions, universities, and N@Ctvely participated in the workshop.

Shri B.S. Rawat, Hon’ble Minister of State for Swe and Technology, Governmenf of
India inaugurated the workshop by giving the presidl address. Five technical sessioiag
Site selection and data requirements assessmetat, éDailability position, Presentation [pf
technical proposals, Consolidation of proposed qotsj and Review of the integrad
programme were oragnised to workout the strategyttfe development of an integrad
programme aiming to generate information and aiealytools for making the sustainalkfile

developmental plans by the decision makers of &hitzral.
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Compiled by D.S. Negi
G.B. Pant Institute of Himalayan Environment and/€epment, Kosi-Katarmal, Almora 263 643.

Adak, Dipak Kumar 2001.Child mortality in three tribal populations of Shillong. Journal of Human
Ecology 12(2): 147-152. Anthropological Survey of Indgggar Field Station, Sagar 470003, Madhya Pradesh,
India. [CHILDHOOD MORTALITY CAUSES; MEDICAL FACILITIES; MORTALITY RATES]

The present paper deals with the early childhoodatity among the Khasi, Garo and Mizo tribe of
Shillong in respect of causes of death, mortalites and medical facilities. The study reveals diatrhoea,
respiratory troubles, asphyxia and jaundice arertia factors causing child mortality in these ¢hpepulations.
Infant and under five mortality both are found ®\ery low among the Mizo than India's urban retfecreas
among the Garo these rate are slightly higher bubng the Khasi these rate are considerably lower in
comparison with India's urban population. When ritedical facilities availed by these communities talen
into consideration it is found that the Mizo avdileonsiderably more facilities than the Khasi armtdzand in
turn, the Khasi availed more medical facilitiesitiiae Garo.

Agni, Tarun; Pandit, Atul; Pant, Kavita and Tewari, Ashish 2000.Analysis of tree vegetation in the tarai-
bhabhar tract of Kumaun Central Himalaya. Indian Journal of Forestry23(3): 252-261. Department of
Forestry, Kumaun University, Nainital 263 002. [CR@ COVER; DIVERSITY INDEX; GIRTH CLASSES;
RELATIVE DENSITY; TREE VEGETATION]

The present study was undertaken to assess tbeeragjon pattern, tree diversity and qualitative
characters of forest in the Tarai-Bhabhar belt afmgun Central Himalaya, India located betweef229to
29°40' N and 785' to 795' E longitude and between an altitudinal trans€@00-800 m. The total tree density
varied from 4.3 trees/100mo 11.2 trees/100mand the tree diversity from O to 2.18. Absenceyaifing
regeneration of all the important dominant speshesved the inability of these forests to produc@enies due
to repeated burning by the U.P. State Forest Dmpattand severe biotic pressure, by both wild asdestic
animals.

Anand, R.K. 2000.Bio-diversity and tribal association ofAcalypha indicalL in Indo-Nepal Himalayan terai
region. Proc.Nat.Acad.Sci. Indjar0(B-I1): 153-158. Department of Botany, R.L.SQ0llege, Bettiah - 845438,
India. [BIODIVERSITY; CYTO-MORPHOLOGY; ETHNOBOTANY]

A comparative cyto-morphological base study ofebiotanical sacred plawtcalypha indical is
reported from Indo-Nepal Himalayan terai regiomirtwo epicentres of different habitat and altitti20 474
msl.) There was no marked difference in characteamtained same ethnographic use since time immiainby
tribal community Tharu due to its ethnomedicinal aon-plastic status. Apart from basic data, thdystevealed
that despite non-flexible nature, the plant colesinaturally in diverse circumstances. The pamhlights the
specific under-shrub plant diversity and a hypathetbio-diversity and tribal association.

Bag, Niladri; Chandra, Suman; Palni, L.M.S. and Nari, S.K. 2000. Micropropagation of Dev-ringal
[Thamnocalamus spathiflorugTrin.) Munro] - a temperate bamboo, and comparisa between in vitro
propagated plants and seedlingsPlant Science 156(2): 125-135. G.B. Pant Institute of Himalayan
Environment and Development, Kosi-Katarmal, AImaé8643, Uttaranchal, India. [MICROPROPAGATION;
TEMPERATE BAMBOO; THAMNOCALAMUS SPATHIFLORUS; WATERJSE EFFICIENCY]

An efficient protocol for in vitro propagation ofhamnocalamus spathiflorugl'rin.) Munro, an
evergreen temperate bamboo, through multiple sloowiation from zygotic embryos excised from gerrtiimg
seeds, as well as from nodal explants taken fr@ryear-old plant has been developed. Multiple sfarobation
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was standardized in both the cases on MurashigeSandg (MS) medium supplemented with 5l 6-
benzylaminopurine (BAP) and 1rtM indole-3-butyric acid (IBA). Clumps of three tour microshoots when
transferred to plant growth regulator-free mediottofving 14 days initial culture on medium suppleres with
150.0nM IBA, resulted in 100% rooting with five to 12 rsoper rooted plant. Then, 18 months following the
transfer of in vitro propagated plants into earthets containing soil and growth under outdoor dos, gas
and water vapour exchange rates were measureffesei light levels (0, 100, 500, 1000, 1500, 26@@l?s

1, and compared with seedlings of the same agét bigtima for photosynthesis were recorded ~1G®0! m
st in in vitro propagated plants as well as seedlings. Wateeffiseency increased with increase in the light
intensity up to 1000mmol m? s* and then decreased subsequently at higher lighhsities. Stomatal
conductance and transpiration also increased hdtlincrease in light intensity up to 20@®ols™. Intercellular
CGO; concentratiorfG)) and the ratio of intercellular G@oncentration to ambient GQC; /C,) decreased with the
increase in light intensity up to 5@nol?s® and then reached nearly constant levels at higgierintensities.
The results show that in vitro propagated and medelants off. spathiflorusare morphologically as well as
functionally comparable to seed raised plants @f&time age, within the limits of this study.

Bhadauria, T.; Ramakrishnan, P.S. and Srivastava, KN. 2000.Diversity and distribution of endemic and
exotic earthworms in natural and regenerating ecosstems in the central Himalayas, IndiaSoil Biology &
Biochemistry 32(14): 2045-2054. School of Environmental Sasncdawaharlal Nehru University, New Delhi
110067; Department of Zoology, Environmental RedeaCentre, Feroz Gandhi College, Raebareli 229001,
India. [ EARTHWORMS; ECOSYSTEM; REGENERATION]

A comparative analysis of earthworm communitiess vearried out in the central Himalayas to
understand the impact of deforestation and dedoedaf natural forest sites. Earthworm communitiesre
studied in the climax forest, sub climax mixed &yeegenerating open grassland and 6 and 40 icbaire
forest sites with varying degree of disturbancemanthly intervals over a period of 1 year. Eigheaps
belonging to four families were recorded from theites, LumbricidagBimostus parvus, Octolasion tyrtagym
OctochaetidaéOctochaetona beatrjx MegascolecidagAmynthas corticis, Eutyphoeus festivus, E. narsaku
wawaltoni) and Moniligastrida¢Drawida sp.). The loss of natural climax vegetation letht loss of endemic
E. nanianusendemicE. festivusandE. waltoniand three exotic speciés corticis, B. parvugndO. beatrixsp.
andDrawida sp. appeared in the regenerating sites. Due tprtfoess of deforestation and degradation a general
decline in the density of the endemic species hadidbminance by exotics were observed. The maxinumber
of species were recorded in 40 year-old pine fofHs¢ present study emphasised the fact that ircéheral
Himalayas the functional guild (endogees-anecidsgnge under different vegetation type; organic enatt
characteristics could be an important factor f@s. tBiological invasion was also observed in thmak forest
due to the presence of exofic tyrtaeum Except forA. corticisall other species had significantly higher density
during the rainy seasor\. corticis had maximum winter population in both 6 and 40ry@d pine forest.
Population size of earthworms were significantlyrelated with soil moisture, temperature and orgamatter.
Fire in the subclimax mixed forest caused signifiatecline in the population density of earthwopades. The
accidental fire in the subclimax forest affecte¢oyation recovery differently for different speci€ghusO.
tyrtaeumandE. nanianusmproved significantly after 60 and 120 days atfber fire.

Bhatt, H.P. and Bhatt, Sangeeta2000. Spatial inequality in Garhwal Himalaya. Geographical Review of
India, 62(2): 142-149. Department of Geography, H.N.Bri@al University, Campus Tehri, Tehri Garhwal 249
001. [DEVELOPMENT LEVEL; PATTERN OF DEVELOPMENT; SOO-ECONOMIC DIVERSITY;
TAXONOMIC METHOD]

Development is a process in which dissimilar comities and groups of people react to new economic
opportunities. India is a predominantly rural coynéand rural development is national developmenit B
conditions of the poor is more severe in rural argae aim of the present study is to analyseapatiquality in
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Garhwal Himalaya which is part of the HimalayashiT&arhwal is the poorest district of Garhwal Hiaya.
Such inequalities are due to ignorance of sociow@tic and physiographic diversity of different i@, lack of
employment opportunities in the hills and the pofibf protective discrimination.

Bhatt, I.D. and Dhar, Uppeandra 2000.Combined effect of cytokinins on multiple shoot prduction from
cotyledonary node explants oBauhinia vahlii. Plant Cell, Tissue and Organ Cultyr@0(1): 79-83. G.B. Pant
Institute of Himalayan Environment & Development, odkKatarmal, Almora 263643, India.
[ACCLIMATIZATION; CYTOKININS; MICROPROPAGATION; SUBCULTURE; THIDIAZURON]

Using seedling explants, and improved regenergiiatiocol was developed f@auhinia vahlii A
combination of thidiazuron and kinetin (I each) increased the number of shoots signifiggp#0.05) up to
four successive subculture cycles. Over 83% shoat®d on one-fourth strength Murashige and Skdd8) (
medium supplemented with 110M a-naphthaleneacetic acid (NAA). Fifty percent of ntlets (15 No.)
successfully acclimatized in 90 g (w/v) soilritesand + soil (2:1:1) in the shed house. Precondiigpat different
sucrose concentrations prior to acclimatizatiomstbno effect on percent survival but improved ptarality.

Bhatt, 1.D. and Dhar, Uppeandra 2000. Micropropagation of Indian wild strawberry . Plant Cell, Tissue
and Organ Culture 60(2): 83-88. G.B. Pant Institute of HimalayanvitEsnment & Development, Kosi-
Katarmal, Almora 263643, India. [BROWNING; EX VITRGRAGARIA INDICA; NODAL SEGMENTS;
SERIAL TRANSFER]

An efficient method of micropropagation based onirecreased percentage survival of explants and
reduced phenolinduced browing in wild strawberrg baen developed. Serial transfer of nodal explaats
carried out at 24-,48- and 96-h intervals. Nodajnsents cultured on Murashige and Skoog medium
supplemented with 6-benzyladenine (4%) and a-naphthalene acetic acid (OnM) gave the best (94.4%)
explant establishment and shoot number (22.3) xyjamt. Of the cytokinins tested, 6-benzyladenires found
more effective than kinetin and®Xgg dimethylallyamino) purine. Excised shoots rootedhalf-strength agar-
gelled medium with 1.0M a-naphthalene acetic acid. Rooted shoots with feyanded leaves acclimatized
successfully and about 70% of plantlets survierditra

Bhatt, I.D.; Rawal, R.S. and Dhar, U.2000.Improvement in seed germination ofMyrica esculentaBuch.-
Ham. ex D. Don - a high value tree species of KumalHimalaya, India. Seed Science and Technology
28(3): 597-605. G.B. Pant Institute of HimalayanviEanment and Development, Kosi-Katarmal, Almora
263643, Uttaranchal, India. [KUMAUN HIMALAYA; MEAN GERMINATION TIME; SEED
GERMINATION]

The paper describes various experiments carrietbdareak the dormancy, improve germination apilit
and reduce the mean germination time (MGT). Gerninability of seeds from different sources (p@piain)
were compared to determine the effect of sourcé@mment. However, results revealed no significaartation
in germination among sources. Compared to contnokt of the pretreatments improved percent gerinimat
The imbibed seeds prechilled &C4for 20 days showed best (48.6%) response. Signifireduction of MGT
and substantial improvement in germination (MGT628. Germination 42.1%) was, however, observed G
ppm GA; (in scarified seeds) pretreatment. Consideringtiwal feasibility and cost effectiveness, the naedital
scarification at micropyle end (MGT-31.6 d; meamngiaation 40.0%) was recommended as one of the best
options especially for rural inhabitants. An attérhps been made to identify various attributes rdmriing
toward seed germination responseMirica esculentaThe physical dormancy caused by an impermeablt se
coat appears to be the main reason of poor geipnnat

Bhattacharya, A.; Nagar, P.K. and Ahuja, P.S.2000.Seed germination ofRumex hastatuD. Don Seed
Science and Technolagy28(1): 67-74. Division of Biotechnology, Instiéutof Himalayan Bioresource
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Technology, Palampur 176 061, India. [RUMEX HASTASUSEED GERMINATION; STERILIZED SOIL;
STORAGE TIME]

The present study investigate the germinationireouents of the seeds Bumex hastatusith respect
to temperature, light and substrate. Both field labdratory studies indicate that temperature 2G2fght and
soil condition are important factors governing geation of seeds produced either in June or Decembe
Unfavourable temperature regimes prevent wintedsdeom germinating for seven months but favourable
temperature enables summer seeds to germinatenvethinonth after collection. Summer seeds are at an
advantage because seed viability declines witlagéotime.

Bindroo, B.B.; Dhar, Anil; Koul, S. and Trag, A.R. 2000.Studies on dormancy and sprouting behaviour of
mulberry (Morus species)under sub-tropical agroclimate Indian Journal of Forestry23(4): 411-414.
Regional Sericultural Research Station, Miransaldidgnmu 181101, India. [CLIMATIC CONDITIONS;
DORMANCY INDEX; SUB-TROPICAL AGROCLIMATE]

Dormancy and sprouting behaviour of six promisinglberry genotypes were studied under sub-
tropical agroclimate. Genotype;S(Morus alba)exhibited the shortest dormancy period of 44 dayereas, the
longest period of 72 days was recorded in Sujatfduindica), the local popular variety of this region. Theflea
shedding was first noticed in genotypes Chak Majnd Sujanpur, while delayed leaf fall was obserived
genotype MandalagM. indica) The genotypes;g and Chak Majra were observed to sprout earliar tiber

genotypes.

Bordoloi, Sabitry; Borah, Mohini Mohan; Chakravorty , Paramita and Sinha, Bikramijit 2001.First record
of the Ranid frog Paa annandalii(Boulenger 1920) from NE region (Arunachal Pradeshof India with a
note on its larval stagesCurrent Science80(9): 1219-1222. Ecology Laboratory, DepartmainiZoology,
Cotton College, Guwahati 781001 [BREEDING SEASONDRPHOMETRIC FEATURE; RANID FROG]
Arunachal Pradesh has remained under exploretsfamphibian faunal wealtRaa annandaliiadults
and tadpoles were collected from a snowfed streairaivang, Tawang district of Arunachal Pradeshntha
this frog was first recorded by Annandale from Baling district in West Bengal. This species watuihed in
the genufkana Dubois later included this species in the gdPas Detailed taxonomic description of the adults
and tadpoles, and food habits of the tadpolesrasepted in this paper.

Borthakur, M.; Dutta, K.; Nath, S.C. and Singh, R.S 2000. Micropropagation of Eclipta alba and
Eupatorium adenophorurrusing a single-step nodal cutting techniqué?lant Cell, Tissue and Organ Cultyre
62(3): 239-242. Division of Plant Sciences & EcgloBegional Research Laboratory (CSIR), Jorhat @850
India. [N VITROPROPAGATION; MEDICINAL PLANT SPECIES; MICROPROPAGAON]

Protocols for the micropropagation of two tradiibmedicinal planEclipta alba(L.) andEupatorium
adenophorum(L.) from nodal segments were developed. Proliéeramicroshoots ofeclipta alba and
Eupatorium adenophorumvere obtained through axillary branching by cittgmodal segments in modified MS
medium and half strength of MS, respectively, witinimal strength of nutritional support. Simultanegooting
could also be induced in the same medium. Regenkrabted plantlets were successfully acclimatinesbil
where they grew normally without showing any motpgal variation.

Chandra, Amar K. and Ray, Indrajit 2001.Influences of age, sex and caste on goiter prevatenof the
people in Tripura, North East India. Journal of Human Ecologyl2(4): 313-317. Department of Physiology,
University of Calcutta, 92, Acharya Prafulla Chan@®oad, Kolkata 700009, West Bengal; Departmetifef
Sciences, Tripura University, Agartala 799004, tirgy India. [CASTE GROUPS; ENVIRONMENTAL
ADAPTABILITY; FOOD HABITS; GOITER]

Goiter prevalence of selected population in resmdEcage, sex and caste was evaluated in the
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conventional iodine deficient Tripura of north ebmstia during post-salt iodization phase. The stwdg carried
out on 10,801 school-children in the age group &eld¥s of both sexes from randomly selected 22sgmtative
localities. In selected localities, children welically examined for goiter catagorising them rigspect in
respect of ages, sexes and castes. Obtained rasolted goiter was prevalent at endemic level (rtiaae 5%)
in all study localities. With advancement age thte rwas found to increase up to the age of 11 yedrsth
sexes. However in boys a gradual decline in gadtier was found and returned to basal level by &Bsyehile in
girls the rate of increase remained steady up tgehs. Female population was effected more thamide in
prevalence and severity. They were exposed undésrmnsystem of iodine supply and dietary goitrogien
however endemic goiter was mostly prevalent in gEneastes, moderately among scheduled castes and
minimum among scheduled tribes. These variatiorghtribe due to non-uniform environmental adaptabilit
associated with different dietary practices.

Das, D.D. and Dutta, M.N.2000.A note on earlobe attachment among the Thado Kukiand Kabui Nagas
of Manipur. Anthropologist 2(4): 263-264. Anthropology Department, Dibrugéthiversity, Dibrugarh 786
004, Assam, India. [EARLOBE ATTACHMENT; KABUI NAGASTHADO KUKIS; VARIATION]

The earlobe attachment among the Thado Kukis atmlikNagas (both saxes) of Manipur are included
in this paper. In both the population are free tgpminates over the attached type in both saxes.

Dhannai, C.S.; Panwar, Vijender P. and Sharma, C.M2000.Effect of aspect and soil on the structure of
Quercus leucotrichophoranatural stands in Western Himalaya Indian Journal of Forestry23(3): 349-356.
Himalayan Forest Research Institute, Press Vill&S. WClub, Shimla, 171001, H.P., India. [NUTRIENT
CYCLING; PINUS ROXBURGHII; SUSTAINABLE DEVELOPMENT]

The impact of aspect, altitude, slope and soildees studied on the moist temperate foreQuarcus
leucotrichophoraA. Campus in Garhwal Himalaya. Four faces namedytiNEast, North-West, South-East and
South-West have been studied to understand thettytmhaviour of). leucotrichophorawith varying altitudes.
The total basal cover was found highest (1727.19/108 nf) on the North-East facing slope.
leucotrichophorawas found associated witinus roxburghiias a main companion species on three faces except
North-West. The soil of). leucotrichophordorest on various aspects has moderate soil pldrevmaximum
amount of potassium (800 kghaand phosphorus (36.84 kg Haevas observed on North-East and South-West
aspects respectively, which has supported the brofiQ. leucotrichophoraforests on these aspects. It is
recommended that the plantationgofleucotrichophorashould be done on North-East and South-West aspect
for optimum yield and sustainable development.

Dhar, Uppearndra; Upreti, Jyoti and Bhatt, 1.D. 2000. Micropropagation of Pittosporum napaulensis
(DC.) Rehder &Wilson - a rare, endemic Himalayan mdicinal tree. Plant Cell, Tissue and Organ Cultyre
63(3): 231-235. G.B. Pant Institute of HimalayarvitEsnment & Development, Kosi-Katarmal, Almora 2é3%
Uttaranchal, India. [ENDEMICS; MEDICINAL; MICROPR@¥SATION; PITTOSPORUM NAPAULENSIS]

An in vitro propagation protocol has been developed from mdtees ofPittosporum napaulensis
The best bud proliferation (83.1%), shoot numbdr #Rillary shoots/explant) and shoot length (5.5 avas
achieved in Murashige and Skoog (MS) medium supgféed with 5.0rM N® benzyladenine and OriM a-
naphthalene acetic acid. Of the three cytokinirstete (N° benzyladenine, kinetin and thidiazuron);® N
benzyladenine proved to be the best for shoot li@ucShoot regeneration potential varied amongtyges.
Regenerated shoots rooted after 48 hours treatmdmlf-strength MS liquid medium supplemented \&ithriv
indole-3-butyric acid. Rooted shoots transferred20 g (w/v) soilrite + sand + soil (1:1:1) mixtuskowed 70%
survival. Twenty-one plantlets are growing welfieen house conditions.

Dhaubhadel, Rashmi and Bahal, Ram2000. An assessment of knowledge of forest users about
participatory forest management plan in Nepal Indian J. Soil Cons.28(1): 75-79. Division of Agricultural
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Extension, Indian Agricultural Research Institudew Delhi 110012, India. [FOREST MANAGEMENT;
NATURAL FOREST; NEPAL; PLANTATION FOREST]

A study was conducted in two village developmearmittees of Mahottari district of Nepal to study
the knowledge level of forest user group membetsvofforest typesi.e. Natural forest and Plantation forest. A
total of eighty respondents were interviewed wite help of a structured schedule. It was obserfatithe
majority of the respondents had a moderate knowleddprest management. There was no significdfardince
in the knowledge level of natural and plantatiorefb group members. However, it was observed toat the
knowledge level more was the participation in foreanagement. Hence, efforts should be made tearerthe
level of knowledge of members of forest user groups

Garkoti, Satish C.; Zobel, Donald B. and Singh, Swendra P. 2000. Comparison of water relations of
seedlings and trees of two Himalayan oakd$nternational Journal of Ecology and Environmen&diences
26(4): 213-222. Department of Botany, Kumaun Ursitgr Nainital 263002, Uttaranchal, India; Depantrnef
Botany and Plant Pathology, Oregon State UniverSityvallis OR 97331 OR 97331-2902, USA. [BANJ; LIEA
CONDUCTANCE; QUERCUS FLORIBUNDA QUERCUS LEUCOTRICHOPHORATILONJ; WATER
POTENTIAL; WATER STRESS]

Water potentialy() and leaf conductance,(gof seedlings and saplings Quercus leucotrichophora
(banj) andQuercus floribunddtilonj), dominant evergreen oaks of the Centrah#laya, were compared with
trees in the same stand. Seedljngvas lower at predawn by 0.4-1.1 MPa and duringdacby 0.4-1.2 MPa
than for trees. Sapling predawnwas 0.4 -0.6 MPa lower than trees. Predawn diifere were larger for tilonj,
which is limited to moister habitats than banj. eh&as no significant difference in leaf conductanalue
between seedlings and tree measured simultaneblsiever, seedling leaf conductance was highea fgiven
level ofy than for trees, especially for tilonj. Leaf contdure for tilonj seedlings was higher for a giyethan
that of ban;.

Gupta, Tara and Sehgal, R.N2000.Genetic variability in phenotypic characters ofToona ciliata Indian
Journal of Forestry 23(4): 422-427. Dr. Y.S. Parmar University of tiulture & Forestry, Solan, Himachal
Pradesh, India. [ENVIRONMENTAL CONDITION; INFLOREEINCE; LEAF LENGTH]

The study was conducted in Himachal Pradesh tmast the variability for the phenotypic characters
of Toona ciliataamong the altitudinal provenances and zones. fiamcters like leaf length, number of leaflets
per leaf, inflorescence length, number of flowees mflorescence and crown spread differ signifilyafor
altitude and zones. Wide range of genetic varigdsliwere observed for almost all the charactdre.characters
leaf length/inflorescence length in case of altitatlprovenances and number of flowers per infloease, crown
area in zones had high estimate of genotypic ¢oiaft of variability, heritability and genetic aaivce which
indicated importance of these characters for setect

Hessen, Jens Olav; Schel, Morten A. and Pandey, M.R001.Motivational factors related to improving
indoor air quality in rural Nepal. Mountain Research and Developmegtl(2): 148-153. Institute of
Community Medicine, Medical Faculty, University ®fomso, 9037 Tromso, Norway; Environmental Health
Sciences, School of Public Health, University ofifGeia, 140 Warren Hall, Berkeley, CA 94720-73&05A,
Mrigendra Samjhana Medical Trust, PO Box 2587, Kathdu, Nepal. [DEVELOPING COUNTRIES;
HOUSEHOLD CHARACTERISTICS; MOTIVATIONAL FACTORS]

Sixty-two caregivers in a mountainous region ot Nepal were interviewed about factors reltded
improving the indoor air quality. The study inclad25 households with improved iron stoves and 3isébolds
that cooked on a traditional open fire. In a sulanof 27 households, the field team observed &iich
characteristics and the stoves in everyday usejoging a standardized check list. All the caregivavith
improved stoves expressed satisfaction with theires, whereas only 16% of caregivers with tradilcstoves
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were satisfied. There were no differences witheesfo time spent in the kitchen or time spent@oking. The
main motivational factors for installing an impralvetove were reduced smoke and better health. illagers
were willing to contribute 8% of total annual anhimeome per capita to have an improved stove liestaThe
survey identified weaknesses in stove design thghtnave influenced the smoke reduction potemtfathe
improved stoves. This paper discusses how locatlitons can determine the motivational factors #mel
success of future programs for improving indoogaality in this setting.

Joshi, P.K.; Singh, Sarnam; Agarwal, Shefali and Rg P.S.2001.Forest cover assessment in western
Himalayas, Himachal Pradesh using IRS 1C/1D WiFS da. Current Science80(8): 941-947. Indian Institute
of Remote Sensing (NRSA), 4 Kalidas Road, P.B. N8b, Dehradun 248001, India. [BROAD-LEAVED
FOREST; SATELLITE DATA; WESTERN HIMALAYA]

Methodologies using wide resolution satellite datere development for tropical forest spectral
discrimination and mapping at a regional scale. &tinal Pradesh was selected as a case study using a
multitemporal WiFS data set of 1998. This studyuioents first the relevance of WIFS data to as$esextent
of seasonal forest. A phenologically dependent auittogy is developed for the Himalayas, where galyer
snow/cloud-free data set are hardly available. pestsed classification using maximum normalizeffedénce
vegetation index, band 1 and band 2 data was mede$he hybrid approach was used to refine tleseta The
classes were labelled using the spectral values ¢nmund truth, available data sets and spectigsiarof the
data sets. For evaluation of classification, cospas were made at a regional level with the abkldorest
database. The classes and statistics were in atioreto the ground reality. The estimated foreas i/7.15%,
whereas the forest cover reported by the Foreste$wof India is 22.5% of the total geographicalaact the
state.

Joshi, Varun and Krishna, A.P. 2000.Control measures for soil erosion, landslides andebris flow in
Hindu-Kush Himalayan belt of people's republic of China. Indian J. Soil Cons.,28(1): 1-6. G.B. Pant
Institute of Himalayan Environment and Developm@&adrhwal Unit, Srinagar; G.B. Pant Institute of ldlayan
Environment and Development, Sikkim Unit, Gangtdkdia. [BIO-ENGINEERING; CHINA; DEBRIS
FLOWS; HINDU KUSH-HIMALAYA; RISK ENGINEERING]

The mountainous tract of China falling in the HirAgush Himalayan belt experiences severe soil
erosion, landslides and enormous debris flows.CBuses are complex geological structures, divesmgrphic
features, intense neotectonic activities, recureaghquake, anthropogenic activities and monsceffedt. Due
to resulting recurrent damages and deaths every tygme has been scientific and systematic mitigagfforts
using Mountain Risk Engineering (MRE) concepts imn@. These have gradually become very effective in
control and management of erosion, landslides atmlisdflows. Such control measures and techniqeeéxyb
practised in China were observed to be effectifiéfiling the twin objectives of stabilization arréclamation of
landslides and debris flow affected areas.

Kirn, H.S.; Kapahi, B.K. and Srivastava, T.N.2000.Fodder trees and shrubs of Jammu and Kashmir state

- India. Journal of Non-Timber Forest Product3(3/4): 220-228. Department of Botany, Govt. Gand
Memorial Science College, Jammu 180001; Regionak&eh Laboratory (CSIR), Canal Road, Jammu Tawi
180001, India. [FODDER TREES; LIVESTOCK; SOIL ERQ®I]

Jammu and Kashmir, predominantly a hilly statehwibeagre cultivable land is supporting an
overwhelming human and live-stock population. Withre than 76% of its total population being ruragbends
chiefly upon live-stock (about 87,8,66) for its romy. Of the total area of state only 43.26 thoddzectares are
under fodder crops. The state can ill afford toagfodder crops at the expense of cereals and o#str crops
because of small cultivable land at its disposak Tive-stock is mainly fed upon cereal straw ang gtass,
which otherwise, is poor in nutrition. Thereforenecessitates farmers to feed their live-stockgmen and
nutritious fodder available to them from some ietigus and exotic taxa of shrubs and trees sosapplement

Himalayan Ecology and Development I




the diet. As no literature exclusively on the foddees and shrubs of Jammu and Kashmir state éas b
publishedso far, the present attempt is thus nmattés direction. As many as 133 plant speciesti(@s and 46
shrubs) belonging to 75 genera and 38 familieseateneratedArachne cordifolia(Decne.) Hurusawa (syn.
Andrachne cordifoliaMuell. - Arg.); Lantana camaralinn. (syn.L. camaralinn. var.aculeataMoldenke);
Padus carnuta(Wall. ex Royle) Carr. and.yonia ovalifolia (Wall.) Drude (syn.Pieris ovalifolia D.Don)
sometime prove fatal causing death of animals.

Kumar, Devendra; Chandola, Yatish and Rastogi, Amit2000.Comparison of probability distributions for
analysis of data Indian J. Soil Cons.,28(2): 110-116. G.B. Pant University of Agricutuand Technology,
Pantnagar, Distt, Udham Singh Nagar 263145, InfiZATA SERIES; NORMAL DISTRIBUTION;
PROBABILITY FUNCTION]

The monthly dry days data series were used to ammmommonly used distributions and
transformations for probability analysis. The okedrvalues were computed by Weibull's formula &eadint
probability levels. The expected values were estitchédy Normal distribution with no transformatiddormal
distribution with Log transformation, Normal digtmtion with Log-Log transformation, Normal distriian with
Smemax transformation, Normal distribution with Rowransformation, Gumbel distribution and Log Bear
Type Il distribution. The comparison was made at0Q 0.20, 0.50, 0.80 and 0.95 probability levels.
Kolmogorov-Smirnov (K-S) test and percentage deviatwere used to find the goodness of fit of the
distributions. The Normal distribution with Smentexnsformation was found to be best fit for monthly days
data series of Pantnagar with percentage deviefiér66, 3.42, 2.81, 3.19 and 6.63 at 0.10, 0.250),d.80 and
0.95 probability levels.

Kumar, Vijay; Singh, Charan and Kukreti, M.C. 2000. Studies on seed germination of twenty one tree
species from central Himalalya Indian J. Soil Cons.,28(1): 54-57. International Development Research
Centre, ICFRE, Dehradun, India. [CUMULATIVE GERMINAON CAPACITY; GERMINATION VALUE]

The paper deals with the seed germination of & &pecies occurring in central Himalaya under
laboratory conditions. None of the species shoveedi slormancy and all the coniferous and about 72e#
broad leaved species indicated high seed germmadieeds oRobinia psedoacacigerminated within 9 days.

In contrast,Carpinus viminea, Quercus leucotrichophaaad Hovenia dulcisshowed late initiation of seed
germination. Rate of seed germination was high&adhinia pseudoacacia, Albizia lebbakdCedrus deodara
than other species.

Kumaria, S. and Tandon, P.2000.Effect of growth regulators on peroxidase polyphenooxidase,and I1AA-
oxidase activities and phenolic contents during ptocorm development ofDendrobium fimbriatum var.
OculatumHk. F. J. Orchid Soc. Indial4(1-2): 27-39. Plant Biotechnology Laboratorgpartment of Botany,
North-Eastern Hill University, Shillong 793022, lad [PROTOCORM DEVELOPMENT; SEED
GERMINATION; SYMBIOTIC]

Incorporation of growth regulators in the mediuiffedentially affected the activities of oxidasesdied
at different stages of protocorm developmenbDehdrobium fimbriatunvar. oculatumHk. f. The activities of
both peroxidase and polyphenol oxidase increasdgbsh weight basis in most of the treated tissvittsgrowth
and development of protocorms and with auxin appto. However, the higher concentrations of growth
regulators were inhibitory. An increase in IAA-oa&k activity with growth and development of protot®was
recorded in I1AA, NAA, and GAtreatments. The optimal activities of the oxidasebe tissue treated with IAA
and BAP in combination were not much different frivase for tissues subjected to individual grovethutator
treatments. The contents of total phenols increasiidgrowth in most of the treated protocorms gtde I1AA
at 0.5mM where the total phenols were lower at stage lie KN and GA treated protocorms showed a decline
in the total phenolic content with growth. The tydiroxyphenols decreased with growth in the treated
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protocorms except for IAA (10.6M), NAA (5.0 mM), and BAP (5.0vM). The study also suggests that growth
regulators in the medium may act in a manner sirtdlzdnophytic fungi, which form symbiotic assdicia with
germinating seeds in nature, and bring about tisiplogical changes during protocorm development.

Langstieh, Banrida Theresa2001.Demographic structure of the Khasi-Muslims of Shilbng, Meghalaya
Journal of Human Ecologyl2(2): 121-125. Anthropology and Human Genetiog,Undian Statistical Institute,
Calcutta 700035, India. [ADMIXTURE RATE; ENDOGAMYHASI-MUSLIM; POPULATION]

The present study has been carried out amonghbsiH#uslim population, residing in the capital/cit
of Meghalaya, Shillong. The Khasi-Muslim is a résot population which has emerged out of the intarriages
between the various matrilineal Khasi subtribes diff¢rent non-tribal immigrant Muslim populationaho
came from other parts of this country and eventusdttied here. Besides the demographic compositin
present study indicates that the admixture rate quite high in this comparatively small populatiohrecent
origin. Selection pressure was moderate, with greaintribution of different fertility than diffential mortality.
The Khasi Muslims choose mates mostly from withie group indicating that they have maintained and
established themselves as a separate religiougamdois group within the Khasi fold.

Maikhuri, R.K.; Rana, U.; Rao, K.S.; Nautiyal, S. and Saxena, K.G.2000.Promoting ecotourism in the
buffer zone areas of Nanda Devi Biosphere Reservan option to resolve people-policy conflictint. J.
Sustain. Dev. World Ecol7(4): 333-342. G.B. Pant Institute of Himalayanvitonment and Development,
Garhwal Unit, Srinagar; G.B. Pant Institute of Hiayan Environment and Development, Kosi-Katarmal,
Almora; School of Environmental Sciences, JawahaNahru University, New Delhi 110067, India.
[BIODIVERSITY CONSERVATION; EXPEDITION/MOUNTAINEERNG; LOCAL ECONOMY; POLICY
CONFLICT; SUSTAINABLE ECO-TOURISM]

The fascination for mountains, breathtaking natbwauty, rich cultural diversity, socio-economic
traditions, history and lifestyles attract moungairs, trekkers, naturalists ascetics, explorerscattdral tourists
from all over the world to the Nanda Devi BiospheReserve (NDBR) and adjoining areas.
Expedition/mountaineering and tourism, as a liaith option for the people living in the buffer zaamreas of
NDBR, was important, next to animal husbandry agritalture. Until 1960, Bhotiya people in the buff®ne of
NDBR and adjoining areas had a good trade reldtipnsith Tibet. Closure of Indo-Tibetan trade doethe
Indo-China war of 1962, followed by imposition afiservation policies due to creation of Nanda Dé&tional
Park in 1982 and Nanda Devi Biosphere Reserve ii88,19caused all consumptive uses and
expedition/mountaineering to be banned in the eoree, which has not only affected the local econtong
large extent but also created conflict betweenlIpeaple and reserve authorities. The ban on tougghe most
severe concern of the local people as it providguificant income. Of the three complementary fior of a
biosphere reservejz. conservation, development and logistic suppose@ech and education), the management
is biased towards achieving conservation by legateption which may not be sustainable in the ltevn.
People have started raising a voice against theobaexpedition/tourism in the core zone but have yed
damaged the core zone area. This paper deals hdthistory of expeditions and the impact on thealloc
economy, identification of model ecotrekking/expiedi routes and potential sites, and designing Gpate
strategies/action plans for sustainable ecotourinis will not only help to resolve the local peejolicy
conflicts and improve the local economy but wil@ahelp to achieve the biodiversity conservatical.go

Manderscheid, Angela2001. The black tent in its easternmost distribution: The case of the Tibetan
Plateau Mountain Research and Developme2it(2): 154-160. Department of Geography, Uniteisi Oulu,
PO Box 3000, Fin-90014 Oulu, Finland. [ANIMAL HUSBIRY; BLACK TENT; MOBILE HOUSING;
NOMAD; PASTORALISM; TIBETAN PLATEAU]

Black tents serve as mobile housing for a majafityhe nomadic groups in a belt that stretchaw fitee
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shores of the Atlantic Ocean to the eastern TibBlateau. The existence of the black tent in itezamost
distribution has rarely been discussed in detailnbst regions, the requirements of the tent atermned by
hot, arid climatic conditions, whereas an arid higbuntain climate predominates on the tibetan alat&he
eastern part receives precipitation of over 500 ammually. This raises questions about how Tibetanaus
have adapted the black tent to their specific needgo environmental conditions. Using examplesifa region
in the eastern Tibetan Plateau, these questiorexareined through descriptions of tent variati@osstruction,
interior, choice of location for pitching the teatd the strategies of tent dwellers to improvegation from cold
and rain.

Mir, G.M. 2000.Density, diversity and dynamics of soil acrofaunan Kashmir Himalayas. Indian Journal
of Forestry 23(4): 375-379. Division of Entomology, SK Unisity of Agricultural Sciences and Technology,
Shalimar 190021, Srinagar, Kashmir, India. [DIVER®] ENVIRONMENTAL CONDITION; KASHMIR
HIMALAYA; NATURAL ECOSYSTEM; SOIL ACROFAUNA|]

Acarina form the most component of soil microarpuds with a profusion of species. The mite
population being in dynamic equilibrium, activitysome surges in one season and that of othethén season.
As high as 11226 individualsfmvere observed in May against a very low populatioise of 995 individuals/m
in February in Coniferous forest stand, and 713#viduals/nf in April against a meagre population of 903
individuals/nf in January. Natural ecosystem and animal lifettyréafluenced the physio-chemical properties of
the soil. High degree of aggregation and efficeatéptability for diverse environmental conditiéganghe basis
for density, diversity and dynamics of acrofaunpypation in soils.

Mishra, U.K. and Sen, S.2001.Dinosaur bones from Meghalaya Current Science80(8): 1053-1056.
Palaeontology Division, Geological Survey of Indidlorth Eastern Region, Shillong 793003, India.
[DINOSAUR; FOSSIL; MEGHALAYA PLATEAU]

Abundant fossil bone fragments of dinosaurs haenkfound at Dirang village near Ranikor, West
Khasi Hills district, Meghalaya. These bone fossigsur within a four to five metre thick coarseigea purple-
coloured sandstone horizon of Mahadek Formatiofatef Cretaceous (Maestrichtian) period. The bomes a
poorly preserved and fragmentary in nature, asutref the prevailing high energy condition in thepositional
basin. The size, shape and nature of the bone®giastological studies under microscope as walbatnental
type of environment for the animals thriving, comiéd dinosaurian origin for these bones.

Nautiyal, M.C.; Nautiyal, B.P. and Prakash, Vinay2001.Phenology and growth form distribution in an
alpine pasture at Tungnath, Garhwal, Himalaya Mountain Research and Developmezit(2): 168-174. High
Altitude Plant Physiology Research Centre (HAPPRANB Garhwal University, Srinagar Garhwal 246174,
India. [ALPINE PASTURELAND; GARHWAL HIMALAYA; PERENNIALS; PHENOPHASES]

Studies on phenology and growth form distributioran alpine pasture of Garhwal Himalaya were
undertaken from 1988 to 1998. One hundred sevargyspecies were recorded and classified as 5 atiffer
growth forms. These species were also classifiezhdg-and late growing type, on the basis ofatiin of their
aerial sprouts. Cushion-forming forbs generally gy@eas the season commences, that is, immedidtely a
snowmelt. However, the vegetative growth of grassad other forbs peaked randomly after arrival hef t
monsoon. Phenophases of different species at hidgaeaitions respond to the availability of the swdlisture and
nutrient regimes as well as to temperature andréifit photoperiodic induction. The spectrum offiifiens in the
region indicated a hemicryptophytic and geophytént climate.

Nayital, R.K. and Joshi, Manoj 2000.The relationship of root collar diameter to outplarting survival and
growth of Grewia optivaand Ulmus villosa Indian Journal of Forestry23(3): 288-290. Department of
Silviculture and Agroforestry, Dr. Y.S. Parmar Usisity of Horticulture and Forestry, Nauni, Sol&hP.
173230, India. [NUTRIENT CONTENT; ROOT COLLAR DIAVHR; SEEDLING]
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The influence of root collar diameter of ten manttd nursery raised seedlings on first year ontjvig
survival and growth oGrewia optivaandUlmus villosawas evaluated. Both the species were plantecklieh fi
during the first week of January, 1997. Initial t@ollar diameter at planting ranged from 2.83 @46mm for
Grewia optivaand 3.01 to 7.10 mm fddimus villosa After one growing season, results showed a gigmif
relationship of root collar diameter to outplantsgvival and growthviz., height and collar diameter increment,
shoot and root dry weight and leaf nutrient corsteit,P,K) of bothGrewia optivaand Ulmus villosa Root
collar diameter had significant effect on outplagtisurvival ofGrewia optivawhile the same was not good
predictor of outplanting survival &fimus villosaafter one growing season.

Negi, M.S. and Dhiman, R.C.2000.Biomass estimation of teak plantation from terai rgion of Uttar
Pradesh Indian J. Soil Cons.28(2): 151-159. Forest Research Institute, P.€v Norest, Dehradun 248 006,
India. [BIOMASS; PREDICTION; TEAK PLANTATION]

Wide variation was observed in growth and biomzasameters in 11 different aged teak plantations
(from 10 to 39 years age) raised in Terai Regi@n{fal Terai Forest Division and Haldwani Foresti§don) of
Uttar Pradesh. Height, DBH and volume of mean tf@ged from 14.42 to 29.50 cm. 15.37 to 26.45m and
0.0893 to 0.7171 Prespectively. Biomass in bole, bark, leaf, twiggrizh above ground and below ground parts
and total tree varied from 51.83 to 489.0 kg. 1@0483.33kg. 6.33 to 25.81kg. 6.14 to 21.77kg, 10681.26kg,
95.50 to 681.10kg, 18.54 to 119.30kg and 106.20t4Kkg respectively. Simple correlation developewag
different parameters exhibited both positive angatigee relationships. Regression equations wereldpgd for
predicting biomass and growth of different tree porrents based on age and DBH as independent eaxiabl

Negi, S.S2000.Participatory management of fodder grasses - the \NDP experience in Kandi areas of H.P
Journal of Non-Timber Forest Producfa(3/4): 249-252. Project Director, Integrated ®vsihed Development
Project, Kandi, Solan, Himachal Pradesh. [FODDEREOPLE PARTICIPATION; VILLAGE
DEVELOPMENT COMMITTEE; WATERSHED DEVELOPMENT]

This paper deals with the experiences of Intedradatershed Development Project of Himachal
Pradesh in participatory management of fodder geaSehe approaches adopted by different villageldpment
committees have been analysed in detail. It wilphie documenting the process followed in partitipa
management of common property resources.

Negi, S.S.2000. People's participation in management of natural resurces: the Kandi experience of
Himachal Pradesh Indian Journal of Forestry 23(3): 332-336. Project Director, Integrated W&itad
Development Project, Solan, H.P. [NATURAL RESOURCGEBRTICIPATORY ASSESSMENT; VILLAGE
DEVELOPMENT COMMITTEE; WATERSHED MANAGEMENT]

The World Bank supported Watershed Developmenfe&ref Himachal Pradesh is a participatory
project. The experience of this project in peogd@dicipation in the Kandi area of Himachal Prédeas been
outlined in this paper.

Nimkar, Ashish U. and Singh, S.P2000.Evaluation of the suitability of bamboo (Bambusa polymorpha)
for manufacturing of particle board. Journal of Non-Timber Forest Producig3/4): 207-210. Forest Product
Division, Forest Research Institute, Dehradun, rdttehal, India. [BAMBOO; DENSITY; MOISTURE
CONTENT]

Suitability of BambodBambusa polymorphas a raw material for particle board manufactaetbeen
evaluated. The results show that bamiiBambusa polymorphajs suitable for making particles board.
Satisfactory boards were made using 10 per cenigbliermaldehyde resin and 0.5 per cent wax emula®
sizing agent.

Pal, Pradip Kumar 2000. Evaluation of water discharge and sediment budgetithe Lesser Himalaya
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Journal of the Indian Society of Remote Sensd®fl): 33-46. Visva-Bharati, Santiniketan, IndidOLANI
CATCHMENT; LESSER HIMALAYA; SEDIMENT YIELD; WATER OSCHARGE]

This paper deals with the quantitative measureiantter discharge and sediment budget, comparison
of the quantitative data of the middle part of Biao Valley at the boundary of Pauri Garhwal andnéfa
district of U.P. The Ghatgad Catchment is cultidgfg0%), the Gungad Catchment is moderately folg&8%)
and the Kolani Catchment is forested (95%). Basedhe morphometric and drainage analysis, the water
dscharge, suspended load yield and rainfall (1995Has been computed. The maximum annual average
discharge has been observed in moderately foré€edgad, 70.3 LY amd cultivated (Ghatgad, 67.6 1)S
catchments and minimum discharge (24.5")L% the forested (Kolani) catchment. The highesinthly
suspended load, amounting to 49.28 percent ofafaé annual load and a denudation rate 8.51 fkonth
being observed in September for Ghatgad catchméwdre as 47.64 percent of the total sediment ad@ 4.
T/km?month being observed in August for Gungad catchmarKolani the highest monthly concentration of
suspended load being (63.98%), of the total arloadland denudation rate 2.75 TAmonth being observed in
the month of June.

Paliwal, G.S.; Singh, B. and Paliwal, M.K.2000. Sequential leaf development inFicus palmataforsk.
Indian Journal of Forestry23(4): 457-465. Developmental Botany Laborat@gpartment of Botany, H.N.B.
Garhwal University, Srinagar 246174, Uttaranchaklid. [FICUS PALMATA; LEAF GROWTH; VEIN-
ENDING; VENATION PATTERN]

The sequential development of a leaf usually bas ell-defined phasesiz: (a) Initiation of the leaf
primordium, (b) Further development of individuehf, (c) Growth of the leaf surface as a wholeeilation to
the life-history of the plant, and (d) Influenceafrious mechanisms controlling leaf initiation agrdwth. The
new leaves start appearingritus palmataduring end of February and the first week of Maaiold continue to
do so till June and July. For the present study)ehf sample had been collected from a healtletgrowing in
the study area and their outlines were traced sheat of graph paper for estimating the leaf arba. leaves
show a sigmoid pattern during their growth (in vo&) in a total period of 20 days. During this sjiarsize
increases from 36 ni®,160 mm, as recorded by the average size of the matuweded@he percentage gain of
the leaf area has been found to be highest orhitte days (89.28%). The vascular system comprissiagie
main vein (the midrib or °vein) which passes through the centre of the lamBubsequently, secondaries,
tertiaries and quaternaries are formed alongwithittermediaries. At the early stage of leaf dgwelent, the
number of areoles per unit area is low (large asdbut at maturity it increases (smaller areockssy.egards the
number of vein-tips/vein-endings per areols, iiasfrom 0.1 on the first day of emergence to ®#vben fourth
and six day. Its further growth is usually regardedbe the product of divisions, expansion and egbsnt
differentiation of the component cells, comparablé¢he other plant organs. The highest number Y .8ein-
tips in an areole has been observed at the lagestof leaf growth. It can thus be stated thatdhgof this
species is indicative of initial rapid growth.

Pande, H.C.; Datt, Bhaskar and Pande, P.C2000.Notes on the ethomedicinal aspect of some common
Pteridophytes of Almora district of Kumaon Himalaya (Uttaranchal). Ethnobotany 12: 56-59. National
Botanical Research Institute, Lucknow 226 001,dnfE THNOMEDICINE; KUMAON HIMALAYA]

The present paper deals with some common ethnomaldiises of seven species of ferns from Almora
district of Kumaon Himalaya. A brief description @ich species with ecological notes is providéakthations
are also given to facilitate identification.

Pandey, H.; Nandi, S.K.; Nadeem, M. and Palni, L.M5. 2000.Chemical stimulation of seed germination in
Aconitum heterophyllumWall. and A. balfourii Stapf.: Important Himalayan species of medicinal alue.
Seed Science and Technolog8(1): 39-48. G.B. Pant Institute of HimalayarnviEmnment and Development,
Kosi-Katarmal, Almora 263643, India. [ACONITUM HEROPHYLLUM; CLIMATIC CONDITIONS; SEED
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GERMINATION]

Aconitum heterophyllurivall. andA. balfourii Stapf. are important medicinal herbs of the Hilyafa
region. The effect of plant growth substances (R@&wsely, abscisic acid, 6-benzylaminopurine, gieltie acid
and zeatin riboside) and two nitrogenous compouplisurea and potassium nitrate) for enhancing and
synchronising uniform germination was examined. Téteazolium (Tz) staining pattern indicated thatshly
collected seed had high viability which decreas#ibwfing storage at’ for 6 and 12 months. The treatments
and time to seed germination were found to be feignitly different (P<0.01). Gibberellic acid (G/A250 nm)
significantly enhanced seed germination (42.5% @agbto 27.5% in control) iA.balfourii with in 15 weeks
but was inhibitory inA. heterohyllum6-Benzylaminopurine (BAP; 25 and 26M) and zeatin riboside (ZR; 25
and 250nM) did not enhance germination iA. balfourii 250 M ZR was actually inhibitory. InA.
heterophyllumthe lower concentration of BAP was inhibitory @Sompared to 25.0% in control) while 250
nM BAP enhanced germination (42.5% compared to 2510%ontrol); the higher concentration of ZR was
inhibitory. The combined treatments of gibbere#ind cytokinin in general resulted in reduced geatiom in
both species. Among the nitrogenous compoundsurieo (CHN,S) increased the rate and germination
percentage in both species but potassium nitraldOgK enhanced germination iA. balfourii only. Seed
germination was first detected M balfourii in the 5th week (2.5%) following treatment with B85 CH;N,S
and this value increased to 22.5% in the 7th weekreached as high as 75% (compared to 27.5% tnotoim
the 15the week. A higher dose of thiourea (&B1) resulted in a rapid and high germination raté4compared
to 0% in control) in the 7th week, reaching 75%l0th and 12th weeks and a maximum 80% (compared to
27.5% in control) in the 15th week. lA. heterophyllum however, thiourea only marginally enhanced
germination even up to the 15th week. An balfouri, KNO3; (50 and 100nM) significantly enhanced
germination (62-70%) within 15 weeks.

Pant, Pushpa 2000. Growth of tourism in Nainital. Geographical Review of India62(2): 184-190.
Department of Geography, Kumaun University, D.SBmpus, Nainital 263 002. [TOURIST TRAFFIC;
TRAFFIC CONGESTION; TRAVEL AGENCY]

The purpose of this paper is to discuss the grafttourism in Nainital in the post-independence
period. The period of study has been divided ihte¢ phases on the basis of the rate of growtbunist. The
first phase corresponds to the period 1950-60sédw®nd phase corresponds to 1961-80 and the thasep
covers the period from 1981-2000.

Phukan, S. and Mao, A.A.2000.Holcoglossum amesianunfReichb. F.) Christ. - a beautiful and rare
orchid of India. J. Orchid Soc. Indial4(1-2): 57-60. Botanical Survey of India, East&ircle, Shillong 793
003, India. [GENUS HOLCOGLOSSUM; ORCHID; PLANT HABAT]

Holcoglossum amesianufiReichb. f.) Christ., a rare orchid and the omgedes of the genus from
Manipur, India is described and illustrated.

Pokharel, Shallgram2001.Hydropower for energy in Nepal Mountain Research and Developmezit(1): 4-

9. Nanyang Technological University, 50, Nanyangedwe, Singapore 639798. [FUEL-WOOD; HYDRO
ELECTRICITY; HYDROPOWER DEVELOPMENT; NEPAL] An adegte and reliable supply of energy is a
prerequisite for development. In Nepal, forests aater are the two major indigenous energy ressufearests
are being overexploited in many parts of the cqumntnainly for fuelwood, whereas water resources are
underutilized with regard to their capacity to gate hydroelectricity. Nepal might be able to cohforest
degradation by adopting a differentiated approachytropower development. The prospects and the db
such development are discussed here, and threarigsethat have received increasing attention éemeyears
are presented for implementation in a wider Sowgiarcontext.
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Pradhan, Sunita; Saha, G.K. and Khan, J.A.2001. Ecology of the red pandaAilurus fulgens in the
Singhalila National Park, Darjeeling, India. Biological Conservation98(1): 11-18. P.G. Department of
Zoology, Darjeeling Government College, Darjeeling4102; Centre of Wildlife and Ornithology, Aligarh
Muslim University, Aligarh 202002, India. [AILURUSULGENS; CONSERVATION; ECOLOGY; RED
PANDA; SINGHALILA NATIONAL PARK]

Red pandaiilurus fulgends a poorly known Himalayan member of Carnivoracivhhas adapted to a
herbivorous diet. The present study conducted énSimghalila National Park in the eastern Himalayas
initiated to gain information on the ecology anchservation problems of the red panda. Indirect dinetct
evidence was used to assess its distributionjvelabundance, habitat use and food habits in #tehal Park.
Red panda was relatively more abundant within @itudihal range of 2800-3600 m. In study sites d anit had
a very narrow preferred range of 2800-3100 m. Hidjaenboo cover, bamboo height and canopy covergader
as important habitat components in sites used thyamda (Animal centered plots) compared to rangmts.
Red panda diet consisted chiefly of bamboo leawneskmth species of bamboarundinaria malingand A.
aristata predominantly present as understorey in Singhbldtional Park were eaten. The diet of bamboo was
supplemented by seasonal fruits and bamboo shdoteever, the composition of diet differed betwes three
study sites and the impact of this, if any, on dlierall ecology of red panda in the Singhalila bladil Park,
needs further investigation. Some conservationlpnab are discussed.

Ram, Sewa and Khola, O.P.S2000.Effect of varying land slopes on erosional lossesié productivity in
maize- wheat cropping systemindian J. Soil Cons.,28(2): 131-137. Central Soil and Water Conseovati
Research and Training Institute, Dehradun 24818®8jal [DOON VALLEY; LAND SLOPE; MAIZE;
NUTRIENT LOSS; SOIL LOSS; SOIL MOISTURE; WHEAT]

An experiment was conducted at Selakui Reseanch f2ehradun) monoclinal runoff plots to quantify
the effect of 0.5, 2.5, 4.5 and 9.5 per cent ldodes on erosional losses and maize wheat prodyciihe loss
of water (runoff). Soil and nutrients increasedresdegree of slope increased. The runoff increbge®.8, 89.8
and 151.5 per cent; soil loss by 109.8, 331.7 &Yd&per cent; and loss of nutrients (available &h@ K, and
exchangeable Ca and Mg) by 69.0, 117.3 and 16%.8gm¢ with increase in land slope from 0.5 to 2.5,and
9.5 per cent, respectively. Grain yield of maizes\samilar at 0.5-4.5 per cent slope but decreagetbt® per
cent at 9.5 per cent slope. Wheat grain yield vigtselst at 0.5 per cent slope and decreased bg48:Band 36.3
per cent at 2.5, 4.5 and 9.5 per cent slope ragphciThe decrease in yield at higher slopes vgas@ated with
reduced availability of soil moisture at differgmbowth stages of wheat. Regression analysis ireticdiat runoff
and soil loss increased by 18.35 mm and 2.73 tdrad maize and wheat grain yield decreased by4#kand
154 kg, respectively with a unit increase in land slopleese results suggested that wheat cultivationriskg
but maize produced stable yields at moderate slapgsr Doon valley conditions.

Rao, A.N. 2000.Notes on some new additions and nomenclatural chaeg in two orchids of Arunachal
Pradesh J. Orchid Soc. Indial4(1-2): 61-66. Orchid Research Centre, Tipi, l8k@ong 790 114, Arunachal
Pradesh, India. [CHRYSOGLOSSUM; HABITAT DISTRIBUTND ORCHID FLORA]

Pholidota chinensid.indl., a new additon to India ar@hrysoglossum assamicufk.f., a new state
record are reported from Arunachal Pradesh anchemocombinations €. aphyllum(King & Pantl.) A.N. Rao
andC. saprophytunfKing & Pantl.) A.N. Rao proposed in the gerftrepidiumBI. These are illustrated based
on fresh collections.

Sah, J.P.; Sah, S.K.; Acharya, P.; Pant, D. and Lae, V.A. 2000.Assessment of water pollution in the
Narayani river, Nepal. International Journal of Ecology and EnvironmenSaliences26(4): 235-252. Central
Department of Botany, Tribhuvan University, KirtipilKathmandu, Nepal; Department of Zoology, Patan
Mulitple Campus, Lalitpur, Nepal; Wetlands NepaR@ Box 8975, EPC 1444, Kathmandu, Nepal; Center for
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Reproduction of Endangered Species, San Diego dmalo Society, San Diego, CA 92112, USA.
[INDUSTRIAL POLLUTION; NEPAL; PULP AND PAPER INDUSRY; WATER POLLUTION]

In Nepal, water in many rivers is being pollutedtbe industrial effluents. In the present studstexr
from seven sites in the Narayani River was analyfmdvarious physico-chemical parameters like pH,
temperature, conductivity, turbidity, total suspetidsolids (TSS), dissolved oxygen (DO), biologic&ygen
demand (BOD), chemical oxygen demand (COD) and &kalinity. Similarly, the amount of ammonium-N,
nitrate-N, nitrite-N, total phosphate, sulphatedism, potassium, calcium, magnesium, iron, manganeac,
lead, copper and boron were also determined. Barsekde volume of the effluents, discharged by tiaistries
into the Narayani River, the most polluting indusg the pulp and paper industry. Results showatlttte water
in the river gets polluted after receiving the effts from the paper industry and again it becomes 6f
pollutants downstream. Some of the parameters nemhaelatively uniform throughout the stretch of tiver
whereas the values of pollution indicating paramsetach as pH, conductivity, suspended solids|iaisa some
nutrients and heavy metals were higher near Gaoiidplst after the input of paper industry effligenthis study
concludes that there is the need for proper tredtofendustrial effluents before discharging thiemo the river.

Samal, P.K.; Topal, Y.S. and Pant, P2001.Educating a nomadic tribe: The problems and the prepects
Journal of Human Ecologyl2(1): 11-18. G.B. Pant Institute of HimalayanviEanment and Development,
Kosi-Katarmal, Almora 263643, Uttaranchal, IndiZCENTRAL HIMALAYA; CONSTRAINTS AND
PROSPECTS; NOMADISM; RAJI TRIBE; TRIBAL EDUCATION]

This article discusses the efforts directed incating the Rajis, a nomadic tribe of the Central
Himalayan region of India, the outcome of the effoand the impacts, the constraints and the prtspec
associated with the process of education. Efforggromote education are being made by the Provianithe
Union Government of India to develop this humehlcedducing and under developed nomadic tribe. ffibe
has achieved an effective literacy percentage @f6331owever, a wide gap galores between male §56).éind
female literacy (16.66%). Moreover, the problenedficational development among this nomadic trilseblegn
very complex. Uniformity in the reading materiabsaribing text books, and guide book containingemiait
unfamiliar to the child; ecologically and cultusalincompatible curriculum, unfamiliar language b ttext
books,etc, imposed a learning on this people with no releeato the environment. Lack of opportunity for
higher education and its application in promotihg tjuality of life particularly from the point ofiew of
economy, non-effective administration and orgaiora failure, non-cognizance of significance oblegical
and socio-cultural specificitiestc, were major factors in the non-promotion of edioceamong the Rajis. It was
also observed that Non Governmental Organizati@is Wweing more effective in promoting education.

Sarin, Aparna and Chahal, S.M.S.2001. Erythrocyte enzyme variation in Brahmin and Rajput
populations of Himachal Pradesh. I. Shimla district Journal of Human Ecology 2(4): 307-311. Department
of Human Biology, Punjabi University, Patiala 14200Punjab, India. [CASTE POPULATIONS;
ERYTHROCYTE ENZYME POLYMORPHISMS; HIMACHAL PRADESH]

As part of a larger study plan among people irtirapsouthern districts of Himachal Pradesh inmort
west India, data are presented on the distribuiforarious erythrocyte enzyme polymorphisms in Bnahmin
and Rajput populations of Shimla district, in timstfinstance. The present biochemical data redeidat the
genetic make up of these two castes was very sifliamparison with such other regional data in@idaimost
homogeneous distribution of the studied enzymeesysin subpopulations of the respective caste ptipns of
this hill state.

Sattar, Sanjukta and Shaban, Abdul2000.Development of tourism industry in Sikkim: a spatiotemporal
analysis Geographical Review of Indi®2(4): 317-334. Department of Geography, GokiMdenorial Girls'
College, Calcutta 700 020; Post-Graduate Departmei@eography, SBP Government College, Dungarpur,
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Rajasthan 314 001. [OCCUPANCY RATE; ROAD DENSITYEASONALITY INDEX; SPATIAL
DISTRIBUTION; TOURIST TRAFFIC]

This paper analyses the spatio-temporal aspedsweflopment of tourism industry in Sikkim. Though,
the industry had a late start and is yet to gapoitance at the international level, it has groignicantly since
late 1980s. Accessibility problem is found to be @f the major obstacles in development of touiiisrthis
picturesque and culturally rich state of Sikkimn#oer and Autumn are the two peak seasons, whereasddn
and Winter are the two lean seasons of tourisrviggctn the state. Most of the tourism activity time state is
found to be concentrated in and around the stgitataGangtok.

Sharma, Ajay and Verma, T.D. 2000. Biology of Oak acorn weevil Curculio Sikkimensis heller
(Coleoptera: curculionidae) in the mid hills of Himachal Pradesh Indian Journal of Forestry23(4): 371-
374. Department of Entomology and Apiculture, DISYParmar University of Horticulture and Foreshtguni,
Solan, Himachal Pradesh 173230. [FODDER; INSTAR MARNATURAL REGENERATION]

Ban Oak(Quercus leucotricophodais principal source of fuel in Western Himalay#ismultiplies
through seeds only. There are many insect-pesisfgen oak seeds, but Oak acorn we@uiculio sikkimensis
Heller is most serious among them affecting the &&dds (acorns) and interfering with its naturgéneration.
Its detailed biology is being reported.

Sharma, I.P.; Kumar, S. and Sharma, J.C.2000. Rainfall-runoff-soil loss relationships under different
landuses in mid-hill region of Himachal PradeshIndian J. Soil Cons.,28(2): 91-97. Department of Soil
Science and Water Management, Dr. YS Parmar UiiiyersHorticulture and Forestry, Solan-173 230ditn
[MID-HILL REGION; RAINFALL; RUNOFF; SOIL AND NUTRIENT LOSS]

Field study was conducted to assess the runoif,asol nutrient losses under three landwse
cultivated, orchards and forests. Results revethlaidforest soils were more stable than the soitteuorchards
and cultivation. The maximum runoff (13.5 per cefthe total rainfall), soil loss (32.11 t Haand available
NPK losses (58.47, 16.46 and 10.62 kg)heere recorded from the lands under cultivatidloveed by orchards
and minimum under forests.

Sharma, P.D.; Sharma, S.P. and Ambiya, S.Q000.An analysis of fuel wood extraction patterns in lower
Shiwaliks of Himachal Pradesh Indian J. Soil Cons.,28(1): 61-65. Department of Soil Science, HPKV,
Palampur, H.P., 176062, India. [FUEL-WOOD; LAND DRGDATION; LOWER SHIWALIKS]

A fuel wood survey was conducted in the lower @ltikg of Una district of Himachal Pradesh to
determine fuel wood demand and related socio-ecmrenvironmental parameters of its extraction. fatof
117 households of hills and plains constitutinglsmaedium and large farmers formed the sampléefstudy.
Community lands were depleted of harvestable bisrhag the annual fuel wood demand per househotiado
out to be 4.67 tons. The total annual requiremérie region was, therefore, 2.8 lakh tons, fareexing the
yields of 91,000 tons in the region. The governnfiergsts and private lands formed the main sowtegod
supplies in hills and plains, respectively. Therstat dry, green and mixed (dry+green) wood wa88.&nd 46
percent respectively in the area. Individual froeche household traveled, on an average, 6-7 kmtth fe
fuelwood and were aware about environmental degiad The quality of wood was better in 1980 coragdo
1990. While the whole family is involved in coll@st of fuel wood, the children from the hills shéutbe burden
more than their counterparts in the plains. Thdoregalls for the establishment of energy plantetion
community and private lands on a large scale.

Shrestha, P.; Janauer, G. A2000.Species diversity of aquatic macrophytes in lake Rfwa and lake Rupa
of Pokhara valley, Nepal International Journal of Ecology and Environmen&tiences26(4): 269-280.
Department of Botany, Patan Campus, Tribhuvan Usitye Post Box 7004, Kathmandu, Nepal; Departnoént
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Hydrobotany, University of Vienna, Althanstrasse A41090, Vienna, Austria. [AQUATIC MACROPHYTES;
KOHLER INDEX; SUBTROPICAL LAKES; VEGETATION MAPS]

This paper analyzes spatial variation in speciesrsity of aquatic macrophytes in terms of species
richness, species evenness, plant mass index raitdrigy index in two morphometrically different ka Phewa
and Lake Rupa of subtropical Pokhara valley, Negebetation mapping methods including GIS and semi-
quantitative Kohler Indexing approach were appliseske Phewa is a relatively deep, large and damiaézd
semi-natural lake ecosystem with urban anthropagefiuence whereas Lake Rupa is relatively snshigllow,
natural lake with less human impact. A total ofsp@cies of aquatic macrophytes belonging to 5 ¢rdevins
were reported along with higher species diverditiryalrophytes and helophytes in Lake Phewa and Ralga,
respectively. Most species were of common occuréntesome species were found exclusively in eitfiehe
two lakes. Distinct variation was noted in relattortheir plant mass index and association of conities. The
study suggests that monitoring of influential fastlike siltation and cultural eutrophication hdaieportance for
the conservation and management of biodiversitgqofatic macrophytes in particular and health ofrspiral
lake ecosystem in general.

Shubhangna, Avinash and Raj2001. General health problems of farm women in district Kangra of
Himachal Pradesh Journal of Human Ecologyl2(4): 263-266. College of Home Science, H.P.slri
Vishvavidyalaya, Palampur 176062, H.P., India. [GABCOLOGICAL ADVICE; HEALTH-CARE;
MATERNAL HEALTH]

To investigate general health problems of farm ermof district Kangra (H.P.), 180 respondents were
selected for investigation. Majority of women w@re31-45 years age group. Higher rate of illitera@s found
in small category households (land holding upto@Bwhereas more number of graduates were foulaiga
category households (land holding above 1.6 haje®é subsidiary occupations were adopted by thedhmlds
to supplement the income from main occupation. @trieealth problems of the respondents were exglore
Dental, gynecological and stomach problems alotig mackache emerged as the most common healtrepnsbl
More than half of the respondents had pregnanes four to six 72.22 per cent respondents haegsedfeither
one, two, there or more abortions. Majority of themen seeked elders advice in situations when fiosgd
gynaecological problems.

Shukla, B.K.; Sinha, G.P. and Chauhan, A.S2000.The family juncaceae in Sikkim Indian Journal of
Forestry 23(4): 466-489. Botanical Survey of India, Gakgte37 103, Sikkim, India. [DIVERSITY;
INFLORESCENCE; SIKKIM HIMALAYA]

The paper deals with 34 speciesloficusL. amd 6 species afuzulaDC. of the family Juncaceae Juss.
known from Sikkim. A comprehensive taxonomic accofithe family is presented alongwith key to gepera
species and detailed description of each taxa.€eTtes have been arranged in alphabetical ordegwaith
ecological notes and their range of distribution.

Singh, B. and Chand, R.2000. Spatial pattern of urbanization in Himachal Pradesh 1981-91
Geographical Review of Indigb2(1): 58-70. Department of Geography, H.P. Usity Shimla 171005;
Department of Geography, Government College, SadtagMandi 175 024, India. [DEVELOPMENT
INDICATORS; POPULATION DENSITY; SPATIAL DEVELOPMEN]TURBANIZATION LEVEL]

The process of urbanization in Himachal Pradesh misiated along with its emergence. The state's
urban growth was fast compared to the rural. Thie $tad a static structre. A clear strip of spem® NW to SE
direction act as a divide between more urbanizedless urbanized areas. The process of urbanizatiowre
administrative than spatial development. The \ianah the regional growth is the important featurbe towns
are in the process of gathering the economic amet aictivities. Due to the development of industaad hydel
projects the process of diffusion of urban censtaged. The older Himachal Pradesh is more urbdrtzan the
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new Himachal Pradesh. The small and medium tovepravalent in the urban scene of Himachal Pradesh.
Singh, D.K. and Semwal, R.C2000.A new species oNotothylas Sull. (Bryophyta) from Uttaranchal,
India. Indian Journal of Forestry23(4): 386-389. Botanical Survey of India, Delma®48195, Uttaranchal,
India. [UTTARANCHAL; TAXONOMIC PARAMETER; N. KHASIANA]

A new species of the genhistothylasSull.,N. kashyapiiSingh has been described from Doon valley in
the newly created state of Uttaranchal. The spésielsaracterised by monoecious plants with derlaatgllate
thalli; reticuloid stroma of chloroplast; dehiscenaf the capsule by transverse separation of italaportion;
37.5-46.35mm large, yellowish brown, finely vermiculose spovéth conspicuous triradiate mark, and the total
absence of columella and pseudoelaters.

Singh, K.K. and Kumar, Kaushal 2000.0Observations on ethnoveterinary medicine among th&addi Tribe
of Kangra Valley, Himachal Pradesh Ethnobotany 12(): 42-44. National Botanical Research Insitut
Lucknow 226 001, India. [ETHNOVETERINARY MEDICINESADDI; KANGRA VALLEY]

Kangra valley in Himachal Pradesh is situatechan Hlimalayan belt. The region is endowed with rich
and diverse plant wealth and is inhabited by Gsjjjéaddi and other hill communities. The Gaddisw@igratory
shepherds who practice herbal therapy for thentemtt of their ailments and animal diseases anddiise. Some
of the important ethnoveterinary medicinal plargsdifor the treatment of sickness of animals grerted.

Singh, L. Dibamani; Singh, T. Shyamacharan and Sirfy L. Rajendra 2001. Skinfold thickness of the
meitei boys of Manipur. Journal of Human Ecology 2(2): 115-119. Department of Sports, Assam Unitye
Dargakona, Silchar 788011, Assam; Department ofhpblogy, Manipur University Cachipur 795003,
Manipur; Department of Anthropology, D.M. CollegeSzience, Imphal 795001, Manipur, India. [AFFLUENT
FAMILIES; MEITEIS; NON-AFFLUENT FAMILIES; SKINFOLDTHICKNESS]

Six skinfold measurements such as triceps, anté¢hnigh, medial calf, subscapular, suprailiac and
umbilical were taken from 969 Meitei boys of 121i® years of age. 488 of the boys belong to afflfeemilies
and 481 to non-affluent families. The affluent bpgssess thicker skinfolds than their non-affli@nitnterparts
in all the measurements and age groups. Peak adontegrowth spurt could not be seen for separééoddts in
both the boys' categories. But, when sum of sirfekds was considered, peak growth spurt could dtech
during 12 to 13 years.

Singh, Raj Pal; Mishra, P.K. and Singh, Birbal 2001. Anomalous VLF electric field perturbations
associated with Chamoli earthquakes of March/April1999 Current Science80(11): 1416-1421. Department
of Physics, R.B.S. College, Bichpuri, Agra 28310mdia. [EARTHQUAKES; ELECTRIC FIELD;
ELECTROMAGNETIC; FREQUENCY]

Employing borehole and terrestrial antennas, e Frequency (VLF) electric field perturbations
associated with Chamoli earthquakes which occumethe months of March and April 1999 have been
monitored at our Agra station (geographic lat. 24¥,8long. 78E). The results show that electric field
perturbations started appearing in the form ofenbigrsts 16 days prior to the occurrence of the rsladck on
29 March 1999. In majority of the cases of the exdisrsts the effect was observed by borehole aatenly,
indicating that the signal propagated through etugigion. This result is interpreted in terms ofgagation of
signals through conductive channels along Delhiddaar ridge and parallel to them between the soantkthe
observing station.

Srivastava, T.N.; Kapahi, B.K.; Kirn, H.S. and Sain Y.K. 2000. Threatened plants of medicinal and

aromatic value of north-west Himalaya Journal of Non-Timber Forest Producta(3/4): 166-179. Regional
Research Laboratory (CSIR), Jammu-Tawi. [AROMATICANJE; GEOGRAPHICAL BOUNDARIES;

MEDICINAL PLANT]
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Twenty taxa of medicinal and aromatic value distied in the North-west Himalayan region extended
from Jammu and Kashmir to western borders of Negaé entered the category of threatened planttodaege
scale and indiscriminate collection in the pastle&st one of theseg., Ferula narthexhas already been wiped
out from geographical boundaries of the countrylemtie survival of three otheiisg., Aconitum chasmanthum,
A. deinorrhizumandDactylorhiza hatagireds unlikely if present causal factors continueoperate. There are
about a dozen or so taxa which are highly vulnetabhese include some which have been over-exgl&ite
commercial purposes, while others have been exgosbeé danger due to deforestation, habitat deti&tny etc
This is more so in the case of plants endemic tditdeanean type of climate in Jammu & Kashmir saslthe
species oftropa, AngelicaandColchicum The paper highlights the threats involved in @adividual case and
suggests remedial measures. It identifies certaiasawithin the region which can be declared resctw protect
the germplasm. It also suggests cultivation of sofrtbe threatened plants on lines wthussurea lappa, Inula
racemosaandBunium persicumsuccessful cultivation has brought these medigilzents out of the endangered
list.

Sundriyal, Manju and Sundriyal, R.C. 2000. Potential of wild edible plants in the Sikkim Himalaya:
conservation concerns Journal of Non-Timber Forest Product3(3/4): 253-262. G.B. Pant Institute of
Himalayan Environment & Development, North Easttyiivek Vihar, Itanagar - 791 113, Arunachal Prsiue
[NATURAL HABITAT; NUTRIENTS; OVER-EXPLOITATION; REVENUE GENERATION; WILD
EDIBLE PLANT]

A large number of wild growing plants of their {saftuber, leaves, flowers, fruits, seeds, gratg still
supply food to large section of human beings in m&in areas, particularly in the entire Himalayad aorth-
eastern region of India. Sikkim though a tiny kilite in Eastern Himalayan renge, possesses asand®y) wild
plants of food value as identified in the presémdy A large number of wild edible species areiant rich, thus
useful to local diets. As many as 43 wild edibleces are sold in the markets with an annual twno¥ 140
tons, and provide an important source of moneyisguto the subsistence of farmers. Unfortunateds¢hplant
resources are considered as free-access exploitattrials, and have been neglected due to vareasons.
This paper highlights an urgent need to underdtaagotential of wild edible plants in the Sikkinmkhlaya with
particular reference to their diversity, usagedritive values and marketing, and also emphasizasduitable
policies may be formulated for their proper exgltin and conservation in natural habitats.

Tokola, T.; Sarkeala, J. and Linden, M.V.D.2001.Use of topographic correction in Landsat TM-based
forest interpretation in Nepal. Int. J. Remote Sensin@2(4): 551-563. Faculty of Forestry, Universityy o
Joensuu, P.O. Box 111, FIN-80101 Joensuu, Fin[@@MASS; LANDSAT THEMATIC MAPPER; NEPAL;
TOPOGRAPHIC CONDITION]

The land use of two districts in western Nepal whssified into forest and non-forest by satellite
imagery with different topographical correctionfieTaccuracy of the forest biomass and timber volestienates
was also tested. The forest areas were interpoatgdctly, with an accuracy of 82-88%. The bestitesas
derived when the Minnaert constants of forest wegparated from those of other land uses which were
combined. The timber volume and biomass estimatr® womputed using the weighted nearest neighbour
method. The coefficients of determination were (fd6timber volume and 0.09 for biomass. The us¢hef
existing land use data seems to have potentianjamoving the results of topographic normalizatiBecause the
reflectance in mountainous areas depends on magetative and terrain features, the simple non-Latiatme
correction over broad categories did not signifilgamprove the results.

Topal, Yesh Pal S. and Samal, Prasanna K001.Causes for variation in social and economic condidns
among tribes of Indian central Himalaya: a comparaive study. Man in India 81(1&2): 87-102. G.B. Pant
Institute of Himalayan Environment and Developmeibsi-Katarmal, Almora 263643, India. [BHOTIA
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COMMUNITY; RESOURCE MANAGEMENT; SOCIO-ECONOMIC CONDIONS]

The Indian Himalaya, rich with diverse ethnic coamities and their cultural heritage, is the home fo
171 tribal communities out of a total 573 tribahwounities in India. as many as five tribal comniesiteside in
the Central Himalayan region of India. These comitimeare unique in their culture, resource uséepagnd in
their relation with their environment. Efforts teewklop these communities have been acceleratechéy t
government in post-independence planning era, anceptible development have occurred in their $@cid
economic life. However, difference in the sociadl @@onomic conditions are clearly visible in thesmmunities
which are, largely, effected by resource baseuiland also ecology. In this paper, an efforteisigp made to
understand the variation in social and economiditiom among three mountain tribes inhabiting thdidn
Central Himalaya region and to trace the causesuch variation. These tribal communities,, the Jaunsaries,
the Bhotias and the Rajis, constitute about 35.628btal tribal population of the region.

Uniyal, Sanjay K. and Awasthi, Anjali 2000. Bamboos: their distribution and biomass in Bhagirahi
catchment, Garhwal Himalaya Indian Journal of Forestry23(4): 490-495. Wildlife Institute of India, P.O.
Box #18, Chandrabani, Dehradun 248001, Uttaranchiadlia. [ALTITUDES ZONE; BAMBOOS;
BHAGIRATHI CATCHMENT; BIOMASS; GARHWAL HIMALAYA]

Bamboos is the Bhagirathi catchment were quadtifi@ng quadrats. The distribution and quantifaati
of bamboos revealed that they were mainly distetbubetween 3040° slope. Lower altitude zones were
occupied byArundinaria falcatawhereasrhamnocalamus spathiflorugcupied the higher altitudes zones. The
average culm density (4296+1080/ha) and biomadgs. {2253.9 kg/ha) oA. falcatawere higher in Dugadda
Watershed when compared to Bhatwari Watershedh®ather hand although the densityToEpathiflorusvas
higher in DWS it's biomass was higher in BWS.

Zobel, Donald B.; Garkoti, Satish C.; Singh, Surendh P.; Tewari, Ashish and Negi, C.M.S2001.Patterns
of water potential among forest types of the centteHimalaya. Current Science80(6): 774-779. Department
of Botany and Pathology, Oregon State Universityv@llis, OR 97331-2902, USA; Department of Envireamt
and Forest, Government of India, New Delhi 10008@te Forest Research Institute, Polipather, Jahalp
Department of Forestry, Kumaun University, Nainit@63002, India. [CENTRAL HIMALAYA; PRE-
MONSOON SEASON; SOIL MOISTURE; WATER POTENTIAL]

Water potentialy() of soil and trees was measured in 16 forests #6tto 2310 m elevation in the
Kumaun Himalaya, during a two-year period. Predaweveraged across all species at a site was hegmdgt
stressul) at low elevations and variable at higilewations. The incidence of low at high elevations was
opposite the usual pattern elsewhere. Midgayaried similarly. Patterns of plant and spildiffered.y values,
especially in summer and winter, were severe entugffect tree growth adversely.
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Quiet flows the garbage through Manali town
Over 80% of 1400 kilolitres of liquid waste and 24ttonnes of garbage ends up in the river Beas fro
the tourist resort Manali alone in Himachal Pradddte situation gets messier downstream of Manddere
Kullu, Bhuntar, Pandoh and Mandi all are dumpingirtlyarbage into the river, they get their drinkingter
from, as these towns have no infrastructure fotevesposal at all. The sewage treatment plantdasfali and
Mandi washed away in the flash flood of 1995 aredramon sewage treatment plant yet to be completed h
Ashwani Sharméor THE INDIAN EXPRESS: June 2, 2001

Poachers pose threat to Kugti wildlife
The greatest threat to the survival of certairdhfd species in Kugti sanctuary, Himachal Pradesh

comes from poachers and the flourishing illegatiéran wildlife materials. The Kugti wildlife sanary, in
Chamba district is the second largest sanctuahgeistate, spreading in 379 %at an altitude ranging from 2,195
to 5,040 metres. The sanctuary is the home of dargember of faunal species in the state includimey
endangered snow leopard. Though the census olgasjmecies and sub-species has not been condocieast
some years, the sanctuary authorities howevehew able to detect any case of poaching so far.

Balakrishan Prashafor THE TRIBUNE: June 10,2001

Arunachal floods: India ignored China’s warning

The cause of flash flood in the last year in Aalva Pradesh, is reviewed by Government of India by
high level team. Though Chinese expert rung theralzells, warned of a devastating flood in Yigonugtau
river in ICIMOD publication of April 2000. The Chise warning issued quoting, a huge complex laralslid
occurred in the valley of the Zhamulongba stredmout 300 million cubic meters of displaced delsisE| and
ice dammed the Yigongzangbu river - a large triyutaf the Yarlungzapgbo river (the upperstream hef t
Brahmaputra), in the east of Tibet. The predictiorthe basis of rising water level became true vtherdam did
fail indeed on June 10 caused havoc in Siang witlestimated of billion rupees property losses afrarh
hundreds missing in the State.

THE ASSAM TRIBUNE: June 12, 2001

An unwelcome project
Unmindful of the adverse effects on the environnaerd tourism in the Chamba region of Himachal

Pradesh, the government proposes to set up a céantny at Kalbel. The site of the controversadtbry lies in
the catchment basin of rivers on which two majadrbglectric projects are located, and it is fedred these
projects will hit by waste from the factory. Colakgjuarrying in the area will have a direct impaat the
environment. Besides, experience shows that tred tesidents are not likely to benefit by way oftigg jobs,
etc However, the project is yet to be cleared byGbatre.

Balkrishan Prashafor THE TRIBUNE: June 13, 2001

Plan to revolutionise hill farming

Experts and farmers have jointly prepared a plarGa. Pant University of Agriculture and
Technology, Pantnagar that could revolutionise ilagnat all levels in Uttaranchal and other Himatagtates.
Since women form a better part of the workforceagiegl in agriculture activities, efforts are beingde to train
them in progressive farming, value addition, mankethrough cooperative societies, and providirigrdicy
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skills. The VC of the University admits, if appravand properly implemented the plan will double fen
output in the region.
THE HINDU: June 19, 2001

Rs 40 lakh sanctioned for bird sanctuary in Sikkim
Sikkim government has sanctioned Rs 40 lakh farchsanctuary near the ruins of the State’s ef#wh
King's palace at Rabdantse in West District. ThéeCKlinister said that under the project the engirea would
be fenced and a natural lake developed to prdiedbitds which include number of endangered speBesides,
the Cabinet also okayed a forest department propbsanovating the Himalayan Zoological Park atliiley
near Gangtok.
THE ASSAM TRIBUNE: June 19, 2001

Mizoram move to fight ‘famine’
The Mizoram government has decided to combatrtipending famine, expected six years from now,
by purchasing the tails of the rats killed. Accagito officials, the best course of action woulddeill rats, said
to be responsible for 80% crop damage during tfaerious famine of 1959 that started the insurgermyement
in the state. The committee, under the agricultommissioner, in its report to the government sstgge
purchasing the rat-tails as a ‘sure shot’ meaesadicate the rodents.
THE STATESMAN: June 26, 2001

UNDP conservation drive in Nagaland
The United Nations’ Development Programme (UNDB$ kaken an ambitious projects of Rs. 1.31

crore to launch a conservation drive of the endahspecies in the North-East. Official sourcad $aat
concerned over the plight of endangered speciethagdt to the environment, the UNDP has takeritogether
14 projects in the NE region. These projects comioned under the Small Grants Programme (SGP), were
being sponsored by the UNDP, and the Ministry ofiEemment & Forests and co-funded by their subsjdia
agencies, the Global Environment Facility (GEF) &@minmunity Cooperation Framework-1 (CCF-1). The mai
purpose and objective of the programme was to€matironmental awareness among the people otdierr
ranging from bio-diversity conservation to land &ter management, and will act towards local solutinthe
global problem.

CENTRAL CHRONICLE: June 29, 2001

HP plan to protect biodiversity
The Himachal Pradesh Government is planning te@ldpvand protect various wetlands for preserving
the rich bio-diversity of the state. The wetlandver an area of 547 Kmwhich is about 1% of state’s total
geographical area, spread over an altitudinal rddgeto 5093m cover tropical, sub-tropical andrapiegions
of the state. The state government departmentsngrlementing the wetland management action plans in
Renuka, Pong Dam and Chandertal towards biodiygrsitection in the state.
THE HINDU: July 3, 2001

HP ‘to produce’ 15,000 mw by 2012

Having so far realised only about a fourth ofhigglro-electric potential, Himachal Pradesh hasaeet
ambitious target of producing 15,000 mw hydel polye2012. The state has a hydro-electric poteatiat 20
thousand mw, which is nearly 25% of the total hyplelver potential of the country. According to thki«®
Minister, a three-pronged strategy had been challeetb generate an additional 10,000 mw of powédhé next
12 years. Ten projects were being executed intéte sector, while 14 others had been taken upéyptivate
sectors in the state.

THE TRIBUNE: July 12, 2001
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Rs 20-cr preservation project for Dal Lake
The Jammu & Kashmir state Lakes and Waterway Beweént Authority (LWWDA) has formulated a
comprehensive plan for Dal lake catchment developnihe main objective of the project is to chelok $oil
erosion and degradation process in the catchmeat and thus arrest and bring down the sedimenttand
nutrient flow to the lake body to the minimum. TRe 20 crore project, on completion would definitgdya long
way for preserving the pristine glory of the fam@ad lake.
THE STATESMAN: July 12, 2001

Threat to Devikothi wildlife
Poaching for getting skin and flesh of wild bedstsmedicinal purpose has not only posed a datager
the breeding of wildlife but has also put it on trerge of extinction in the natural habitat of D@thi dell.
Spread over 100 Knihe Devikothi dell is located at an altitude ramgfrom 2000 to 4390m in Chamba district
of Himachal Pradesh bordering Jammu & Kashmirhés habitat of several faunal species. But this wdod
hillsides is not a wildlife sanctuary and doesauwne within the preview of the wildlife department.
THE TRIBUNE: July 17, 2001

J&K forest officials warned for shahtoosh trade
The Jammu & Kashmir High Court issued a conterofite to the secretary of forest and environment

department of the state for the failure to impletreeban on the trade and manufacture of Kashnansofis
Shahtoosh shawls. These shawls, which are madetfrewool of the endangered Tibetan antelope, gtexde
under the Centre’'s Wildlife Protection Act and fBenvention of Internal Trade in Endangered Spebigs
These antelopes are being slaughtered indiscrieynay poachers for their ultra fine under-fleegaolyand are
fast moving towards extinction. According to thelpninary survey by Wildlife Trust of India, theage about 70
shahtoosh manufacturers employing an estimate®3@€ople in the state.

Kounteya Sinh#or THE ASIAN AGE: July 24, 2001

Major quake to hit Shillong in 10 years

Based on the tension measurements and past mageofighe India plate, a major earthquake is going
to hit the Shillong plateau in the northeasterrt pathe country within the next decade. Germarpgsicists
and scientists attached to the National GeophyBleakarch Institute, have come to this conclugi&img into
consideration the speed and direction of the dfifthe tectonic plates, the structure of the larassas and in
particular, the measurements of the tensions betdifferent areas. However, according to Germaarist, the
exact date or the epicentre of the quake is implesg predict.

Hindi Section

THE ASSAM TRIBUNE: July 26, 2001
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