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This report is the first in a series to be published by the Cammonwealth
Secretariat within the next year. Each volume will trace the development
of tropical forest management in a Coammonwealth country, to illustrate the
range of experience and knowledge that has been gathered during the past
century and more of Cammonwealth forestry. Forest management is no longer
the concern of foresters alone, and the fate of the tropical forests is
increasingly dependent on the understanding of interested people outside
the profession, especially environmentalists, politicians, social
scientists, the general public and the media. This series is intended to
assist a wider understanding of the historical basis to the new directions
and policy initiatives now being taken in the countries concerned.

The series of reports is the first step in the Camonwealth Forestry
Initiative (Kemp, 1992) intended to provide more productive links, not
only between past experience and modern concerns for forest conservation,
but also among countries actively developing new programmes in natural
forest management. It is hoped that the next step will be supported for
study visits and scientific exchange, as part of a coordinated programme,
centred on selected demonstration, research and development areas in a
number of countries.

The origins of professional management in the Western Ghats in Southern
India can be traced to the early part of the last century. Having been at
the forefront of the earliest attempts at tropical forest management,
India is now pioneering new approaches to resolve the campeting economic,
social and environmental demands on the remaining areas of forest. As the
author of this study suggests, the innovative approaches needed to meet
the pressures from increasing human and livestock populations on the
severely reduced forests are not only advances in technical aspects of
forest management but involve foresters in assisting local cammunities in
broader aspects of the rural econamy. Mr. Shyam Sundar, fommerly
Principal Chief Conservator of Forests in Karnataka State, has brought to
the subject his long experience as a distinguished member of the Indian
Forest Service, and has provided a detailed bibliography to assist others
in future studies in these forests.

A second volume, on Uganda, is in draft, and this will be followed by
accounts of experience in tropical forest management in Ghana, and in
Queensland, Australia. The work has been funded by the Cammonwealth Fund
for Technical Cooperation (CFIC), and this first volume was made possible
by funding provided by the International Development Research Centre
(IDRC), of Canada.

Brian Kerr
Cammonwealth Secretariat
August 1993.
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A century ago, the first National Forest Policy of India (1894) classified
the forests as firstly protection forests, required to be preserved for
ecological reasons, secondly econamic forests for meeting the timber and
industrial needs of the country or thirdly forests in and around the
villages, to meet the needs of local populations. The Royal Cammission on
Agriculture (1928) suggested two divisions in the Forest Department; one
to manage the first two categories of forests for the country’s needs and
the second for forests intended to benefit the local villagers.

Now, in 1993, the most frequently discussed subject in forestry circles in
India and other parts of the world is Joint Forest Planning and Management
(JFPM). The idea is to work the forests subjected to biotic pressure, with
the people as partners, while providing them with a share of the benefits.
There is therefore a strong sense of a return to older ideas. However the
third category forest referred to in the 1894 Forest Policy Statement and
by the 1928 Royal Cammission on Agriculture, the "Village Forests' have
either been brought under the plough or totally decimated. The JFPM areas
of today are the Reserve Forests and not the cammunity privilege forests

of past years.

The Reserve Forests are the areas fram which the people were barred by law
but could not be kept away in practice. The JFPM premise thus flows fram
an acceptance of the need to adapt to the present realities, through
multiple-use under collaborative management.

I have been a forester for four decades and a witness to these changes. I
am grateful to the Commonwealth Fund for Technical Co-operation for
providing the opportunity to record these observations and I acknowledge
the help of many former colleagues.

S. Shyam Sunder
Bangalore
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THE WESTERN GHATS IN THE STATE OF KARNATAKA

Introduction

Karnataka in many was epitomises the diversity of India.
Karnataka State was formed in 1956 by the merger of
Kannda speaking areas of the Bombay and Madras
provinces,the princely State of Hyderabad, the whole of
Mysore State and the centrally administered State of
Kadagu (Coorg). Covering a land areas of some 190,000
square kilometres, it 1is an important state in Southern
India with the «city of Bangalore as capital. It has a
coastline of 400 kms and a seaboard, 10 to 80 km wide,
which has had trade links with the outside world for more
than a thousand years. Next to the coast a continuous
mountain range, 30 to 80 kms in width, rises to a height
of 1,800 meters, declining gently to the east to a
plateau some 100 m. above sea level. While in the west
the rain is in summer in the north east it is in winter.
Agumbe in the mountain belt receives over 7,500m rain,
and there are places in the north east parts with less
than 250m. While we have the Tropical Wet Evergreen
forests in the mountain range, we also have, in parts
around Bellary, arid conditions, similar to desert.

Geology and Topography

Along the river banks, in holy places in India, steps are
formed to facilitate Dbathing. These are known as
"ghats’. The mountain belt, known in Indian epics as
Sahyadri, running parallel to the West coast of India
over a length of 1,600 kms. (1,000 miles) is called the
Western Ghats, in allusion to the step formation in the
northern half. This has resulted from differential
erosion of the layers of lava and ash. In Kannda, the
local 1language, the Western Ghat belt is know as Malnad
or mountain region.

The geology of the Karnataka Western Ghats 1is

Pre-Cambrian, among the oldest in 1India. Rocks are
gneiss with intrusions of granite. The soil is generally
lateritic, hardening on exposure, a factor of

considerable significance relative to land use practices.

The forests occupy the interior tracts of the coastal
plain, the foot of the ghats and the mountain range,
which rises as a wall, with quite often vertical slopes.
East of the crest the gradient becomes less steep and the
topography undulating with locally small areas of steep
terrain.



Climate

The climate is typical of the tropics with heavy rain
received during a short period of the year when the
temperature is also high, resulting in humid conditions.
A few strong pre-monsoon showers in April and May
accompanied by thunder and lightening precede the
regular monsoon. The monsoon lasts barely for 15 weeks,
during which period more than 90% of the annual rain is
received (Ministry of Works and Housing 1982). This is
the feature in the entire area, varying only in degree
of intensity. By and large, the minimum temperature does
not fall below 12°c and the maximum may reach even 45°c
at the canopy level (Rai 1990). Rainfall decreases
rapidly away from the coast due a rain shadow effect in
parts falling from 7500 mm to 750 mm in 50 kms.

Forests and Vegetation

Within an area of 20,000 sq kms. there are four main
forest types and twelve sub-types as classified by

Champion and Seth (Tiwari 1993). The main types are:
a. Southern Tropical Wet Evergreen Forest

b. Southern Tropical Semi-Evergreen Forest

i Tropical Moist Deciduous Forest

d. Tropical Dry Deciduous Forest

In addition to the sub-types, there are distinct
degradation stages and stages of serial succession
providing a bewildering biodiversity.

The importance of biodiversity for the future of mankind
cannot be overstressed. The survival and well being of a
large fraction of today’s human population depends
crucially on a number of antiobiotics and anti-cancer
drugs provided by obscure plants and animals. Yet in
harnessing their benefits, we have only made a
beginning. No more than 2% of the flowering plants have
been screened for useful alkaloids (Chandrashekar
undated) .

Of the 13,000 species of higher plants recorded in
India, about 27% or 3,500 species occur in the Western
Ghats. Many more species will become known when a
systematic survey is undertaken. There are 58 endemic
genera mostly confined to the Western Ghats (Abraham
1984). These forests are centres of progenitors or
relatives of many cultivated plants e.g. rice, banana,
turmeric, pepper, cinnamon and cardamom. It is a centre
of genetic diversity for orchids (Chauhan 1993). It is
the home of mango with over 100 identified varieties in
the wild (Reddy 1993). The value of drugs obtained from,
herbs and plants in the Western Ghats is put at Rs800
million per annum (MWH op cit).
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wWildlife

The Western Ghat region is extremely rich in wildlife.
The area 1is the home of the Asian elephant whose
migratory movements cover the Dry Deciduous and Moist
Deciduous forests, with infrequent forages into the
Semi-Evergreen and Evergreen Forests. Bison (Bos gaurus)
and Sambhar (Cervus unicolor) have a similar range while
Spotted Deer (Cervus) 1is confined to the Deciduous
Forests. The companions of Spotted Deer, in lesser
numbers are the Barking deer (Mutiacus muntjac) and
Mouse deer (Tragulus meminna). Tiger, considered to be
at the apex of the wild 1life community, occurs in
reasonable numbers in the Deciduous Forests while
Panther 1is present in larger numbers. Hyena and Jackal
frequent the outer limits of the forests and Wild Dogs,
though in lesser numbers, are encountered in the entire
region. Jungle Fowl are common in the wetter areas and
Pea Fowl prefer the drier parts.

Water Resources

The Western Ghats gain elevation rapidly in the west
presenting a high escarpment almost parallel to the
coast. This causes the heavy moisture laden monsoon
winds to part with a major share of their moisture on
the western slopes of the ghats. The areas east of the
crest receive significantly 1less rain and are rain
shadowed. There are therefore a large number of west
flowing rivers with short courses while the east flowing
rivers, are fewer in number. The major irrigation
projects in Karnataka, Andhra and Tamil Nadu depend on
the catchment areas of the ghats.

The swift flowing western rivers, which lose height of
around 1,300 to 1,500m. in a short distance before
joining the sea have very high power generation
potential. The installed capacity of hydel projects in
the State at present is 2310 MW (Rudrappa 1993).

Agriculture and Horticulture

The zone with its characteristic features of high
erodability of exposed lands and poor moisture retentive
capacity 1is not ideal for agriculture. Despite this a
quarter of the land area is under the plough. Irrigation

is available in barely 125,000 ha. The major
agricultural crops are paddy rice, ragi (a coarse
millet), horsegram, and groundnut (Agriculture Finance

Corporation 1992).

In the sphere of horticulture, arecanut from palm trees
is important in the northern districts while coffee is
important in the south. Amongst the States in India,
Karnataka leads in production of coffee and areca and
second in cardamom and pepper, all cultivated in the
Western Ghats (Agriculture Finance Corporation 1992).



Coffee was introduced in the Western Ghats in 1670.

(Buchanan - Hamilton, 1807). The cultivation of coffee,
in estates, was encouraged by the British beginning in
1870. In the o0ld Mysore parts of Western Ghats,

Government land suitable for coffee was classified
separately and made available through grants for its
cultivation. In Kodagu, land was freely made available
for the purposes of coffee cultivation from community
privilege areas (Someshwar 1991).

Land Tenure

Individual Privilege Areas

Individual privilege areas are forests outside reserve
forest and attached to agricultural land or horticulture
gardens for Dbenefiting cultivated crops, mainly for
providing mulch. Grants of forests were liberally made
in the past for privilege purpose. In Uttara Kannada
district, the privilege area for areca was up to eight
times the extent under areca. In Kodagu areas up to 300
acres were allocated. Privilege areas are found in all
parts of the State in the Western Ghat belt and are
known by a variety of names such as ’'betta’. The very
purpose for which the privilege is granted, for lopping,
guarantees degradation of trees and forest cover in
these areas.

Community Privilege Areas

Prior to reservation of forest, the land belonged to the
Revenue Department. Hence, the Forest Settlement Officer
who conducted the reservation, was from the Revenue
Department. At the time of reservation, an essential
criterion investigated by the Forest Settlement Officer
was the extent of forest 1land available outside the
reservation areas (Cleghorn 1861, Stebbing 1921). These
lands are intended to meet the 1local needs of small
timber, firewood and fodder. Community privilege areas
in the malnad belt were equal in extent to the reserved
blocks (Shyam Sunder and Parameshwarappa 1987). The
Royal Commission on Agriculture in India (1928) had
suggested that there should be two divisions within the
Forest Department. The first for managing protection
forest, preservation of which is desirable on climatic
or physical grounds and also commercial forests. The
second for managing minor forests, fuel plantations,
village woodlands and such areas classified as waste
land or unclassed forest. This indicates the extent of
the second category of land with tree cover during the
period.

Contribution of the Western Ghat Forests to the People

The importance of the forests in the Western Ghats to
society at large has been aptly described as follows:



"The Ghats influence to a great extent the climate of
the plains and possess the resources of water power and
above all the restorative hopes to the ecological upsets
of the plains. Until and unless adequate measures for
development without destruction, for a balanced
utilisation and conservation of the environment are
ensured in these hills, most of the present problems of
the plains will remain unsolved affecting the economy of
the entire area adversely" (MWH op cit).

In rural 1India firewood is the most common source of
fuel, used as a nonmonetised item; as a result 90% of
all wood grown ends up as fire wood. As stall feeding is
uncommon, cattle depend on public lands for fodder. In
hill regions the use of mulch collected from the
forests has been integrated into agriculture and
horticulture systems. In the Western Ghats, forests have
provided these requirements since the days of settled
agriculture. The pressing question now is can this be
sustained.

It was the considerations of ecological and
environmental benefits which accrue from forests, and
which extend far beyond the immediate forest zone, that
resulted in the National Forest Policy of 1952 (Ministry
of Food and Agriculture 1952). It was noted that: "The
accident of a village being situated close to a forest
does not prejudice the right of the country as a whole
to receive the benefits of a national asset ...... While
therefore the needs of the local population must be met
to a reasonable extent, national interests should not be
sacrificed because they are not directly discernible nor
should the rights and interests of future generations be
subordinated to the improvidence of the present
generation.™

The latest policy statement of the Ministry of
Environment and Forests in 1988 while not disputing the
importance of forest from ecological and environmental
points of view, has stressed that rights and concessions
enjoyed by people living within and near forests should
be fully protected. Their domestic requirements of
fuelwood, fodder, minor forest produce and construction
timber should be the first charge on forest produce. In
other words, the significance of forests for the well
being of the country as a whole does not take priority
over resource use for the local population (Shyam Sunder
1992).

This appears to be more from an understanding of the
situation on the ground rather than from an ecological
or environmental perspective. Much has changed between
1952 and 1988. As indicated earlier, reservation had
excluded a considerable extent of the original forest,
to meet the rural needs (Brandis 1897).
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The forested slopes of the Western Ghat hills in
Karnataka

The major rivers of all southern India rise in the
forests of the Western Ghats



DESCRIPTION OF THE FORESTS

The Western Ghat belt has four major types of forests of
which the Dry Deciduous type occurring in the lower
rainfall region 1is 1in a very degraded state. The other
three types are described below.

Evergreen Forests

The Western Ghat belt receives about 2,500 to 2,900
hours of sunshine every year (Agriculture Finance
Corporation 1992). This source of energy coupled with a
rainfall of more than 2,000 mm results in the growth of
Evergreen forests, perhaps samples of the most luxuriant
and diverse vegetation on earth. In spite of the great
variation in rainfall from month to month and season to
season, the soil retains an adequate quantity of
moisture throughout the year to enable plants to carry
on photosynthetic activity without interruption. High
humidity prevails at all times and even 1in the dry
season, there 1is some precipitation of moisture in the
early mornings. This is due to condensation of the warm
fog which rises during the day to the canopy. In the
rainy season, humidity is almost always at saturation
point (Kadambi 1958).

Several gigantic trees tower over the general level of
the forest and the stature of the trees is surprisingly
varied. In sheltered valleys, the large trees attain a
height of over 45 meters, while on ridges and slopes,
directly facing the western wind, the largest
individuals are barely 15 meters in height. The
Evergreen forests of Western Ghats exhibit pronounced
tropical characteristics both in their composition and
general ecology. There is not a single species of the
temperate type. With the exception of the giant climber
Gnetum scandens, there are no gymnosperms (Champion
1936). sSome of the larger trees exhibit conspicuous
plank buttresses.

Champion describes these forests as follows:

"Lofty, dense, evergreen forests, 150 feet or more high,
characterised by the large number of species trees which
occur together. Consociations (gregarious dominants) are
rarely met with and two-thirds or more of the upper
canopy trees are of species individually contributing
more than one per cent of the total number; a few
species may be met with semi-gregariously but this is
not typical."

Some species of the top storey are trees with clear
boles 100 feet 1long and 15 feet or more in girth, and
may be deciduous and semi-deciduous without affecting
the evergreen nature of the forest as a whole. The
canopy 1is extremely dense; it has been demonstrated that
apart from the scattered giants which project well above
the general canopy, differentiation into definite canopy
layers probably does not exist. Epiphytes are numerous,
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especially aroids, ferns, mosses and orchids. Climbers
vary dgreatly in amount being sometimes conspicuous but
in general they are less characteristic than in the
semievergreen and moist deciduous forests.

Ground vegetation in typical areas may be almost absent,
elsewhere a carpet of Strobilanthes or Selaginella and
ferns may occur; grasses are absent. The undergrowth is
often a tangle of canes, creeping bamboos and palms,
which may replace high forest as cane-brake along
streams. Erect bamboos are unusual, but may occur
locally. Long cylindrical boles usually with thin smooth
bark are typical but plank buttresses are also frequent.
The leaves are thick and glossy, only rarely finely
pinnate or hairy, and are often white or pink when
young. Cauliflory may be relatively common". (Champion
1986)

Kadambi has recognised three distinct altitudinal
variants and five clear associations based on horizontal
distribution in the evergreens of Shimoga district
itself (Kadambi 1945). These are the forests of Ebony
(Diospyros ebenum), White Cedar (Dysoxylon malabaricum),
and of Poon {(Calophyllum tomentosum). The latter has
provided ship masts for centuries enabling sea trade of
teak, ebony, cinnamom, pepper, cardamom and turmeric.

Semi-Evergreen Forests

This forest type 1is situated along the lower westerly
slopes of the ghats and occurs as an ecotone between the
Evergreens and the Moist Deciduous forests in the east.
Semi-evergreen forests have a canopy of evergreen
species interrupted by deciduous dominants that rise
above the general level. The stature of these forests is
lower than that of Evergreens. These forests are the
home of White cedar and Gamboje (Garcinia species).

Moist Deciduous Forests

These forests occupy about 50% of the area of Malnad,
occurring to the east of the Evergreen - Semi Evergreen
belt. It 1is the home of rosewood (Dalbergia latifolia)
Indian laurel (Terminalia tomentosa), kino (Pterocarpus
marsupium) and many other durable hard wood species. In
areas in which the so0il is not lateritic, teak occurs
naturally making it in monetary terms, one of the
richest forests in the world. The standing biomass in a
well stocked forest of this type could be worth one
million Rupees per hectare (One US$ = Rs 30, 1993). It
is home of the big bamboo (Bambusa arundinacia) which
makes way to the solid bamboo (Dendrocalamus strictus)
in 1lower rainfall regions which are also the home of
sandal (Santalum album), the only wood sold on a weight
basis.

Many parts of these forests were overworked during the
Second World War. Much worse, over major parts today
regeneration 1is totally absent. This is because of over
grazing, fires and removal of green material for use as

fire-wood. 8



AN HISTORICAL BACKGROUND OF THE
RESERVE FORESTS IN INDIA

Forestry Policy up to 1977

As early as 4000BC Ashrams or Sylvan asylums were abodes
of thinkers, philosophers, poets and writers who
preached human social values and veneration of forests
and their inhabitants. Hieun Tsang (600 BC) had recorded
that the Indo-Gangetic belt was thickly wooded. The
population of 1India which was around 150 million at the
time of Chandragupta Maurya (320 BC) had not risen
significantly by time of Akbar (1550 AD). During the
periods of foreign invasions and internal wars shifting
cultivation was a common practice. As recorded by
Buchanan (1867) it was neither considered as illegal nor
improper. It was then sustainable, due to a small
population and long cycles. By 1805 the population had
risen to 200 million and the pressures had begun to be
felt. The British continued the earlier practice of
declaring certain tree species as belonging to the
Government and collected royalty, leaving the rest free
for use or felling. 1In 1848, the Collector of Kanara
District, that extended from Goa to Malabar, had
described the forests on the slopes of the Western Ghats
as badly denuded making many of the rivers, within
living memory, unnavigable. Stebbing (1921) has reported
that "long before our arrival, the Indian ryot had begun
in many parts, to realise that water was diminishing,
that streams and springs were drying up".

Dr Hugh Cleghorn, Assistant Superintendent of Hospitals
at Shimoga, in 1849, reported that during the summer
months, the sun could not be seen due to the burning of
the forests. Cleghorn’s report evoked the interest of
the British Association for the Advancement of Science
at its meeting in Edinburgh, in 1850, to set up a
Committee to study the effects of forest destruction in
the tropics. The resulting report provided the stimulus
for the organisation of forest conservancy in India
(Shyam Sunder 1992).

Some of the major general conclusions of the committee
are noted below.

Over large portions of the Indian Empire, there
is, at present, an almost uncontrolled destruction
of the forests.

Wherever supervision has been exercised,
considerable improvement has taken place.

That special attention should be given to the
preservation and maintenance of the forests
occupying tracts unsuited for culture, whether by
reason of altitude or peculiarities of physical
structure.



That in a country to which the maintenance of its
water supplies 1is of such extreme importance, the
indiscriminate <clearance of forests around the
localities whence those supplies are derived is
greatly to be deprecated (Report of the Committee
1851).

The first step 1in forestry in India was however taken
earlier, but with a commercial motive. In 1800 the East
India company had appointed a Commission to enquire into
the availability of teak in the Malabar forests
(Kerala), and regulations in felling were introduced.

In 1855 Lord Dalhousie, the Governor General introduced
the "Charter of the 1Indian Forests outlining forest
conservancy for the whole of 1India". The Government
Forest Act of 1865 was the first attempt at forest
legislation '"for the better management and preservation
of forests wherein the rights are vested in Her Majesty
and provided that such notification shall not abridge or
affect any existing rights of individuals or
communities". The 1865 Act provided for the formulation
of rules regarding the preservation of the tree growth
and prohibiting fires, removal of forest produce,
cultivation and grazing of cattle.

In 1894 a Government Resolution of Forest Policy was
published. It spelled out that the sole object of
administration of the State Forests was public benefit.
The resolution broadly categorized the forests as:

a) forest, the preservation of which is essential on
climatic or physical grounds, that fulfil the larger
good of the community, to preserve which the individual
interests should not come in the way;

b) economically important forests capable of producing
large sized timber;

¢) minor forest and
d) pasture land.

The policy denoted that: '"claims of cultivation are
stronger than the <claims of forest preservation. The
pressure of the population upon the soil 1is one of
greatest difficulties that 1India has to face and that
application of the so0il must be preferred which will
support the largest numbers in proportion to the area"
(Government of 1India 1894). It hence recommended that
whenever an effective demand for cultivable land exists
and can only be supplied from forest area, the land
should ordinarily be relinquished without hesitation.
The resolution further stressed that if this applies to
economically important forests, it applies a fortiori to
minor forests and pastures'" (Shyam Sunder 1992).
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As a result of this policy decision, considerable areas
of forest lands were released and thrown open for
cultivation. The Royal Commission on Agriculture in
India (1928), mentions that in the Central Provinces
since 1906, 2500 square miles of forests were released
and in Punjab over 3000 square miles. On a proposal to
further release another 1,000 square miles of forests in
Punjab, the Commission suggested that the matter might
be reviewed in the context of the fire-wood requirements
of the people. At this stage, the extent of '"culturable
waste" and "land not available for cultivation" (and
which constituted areas outside reserve forests for
meeting the rural needs of forest produce) was about 45%
of the total surface of British India. (Royal Commission
on Agriculture 1928).

At independence, in 1947, the population of India was
300 million. Until then release of reserve forest for
cultivation was of a small order compared to extension
of cultivation in the community privilege areas. This
was 1in itself a wrong policy because the community areas
set aside at the time of reservation (about double the
extent reserved) was determined with reference to the
rural requirements of firewood, small timber, fodder and
mulch. However, as these needs were growing with
increase in population, the area for meeting these needs
was rapidly dwindling.

Forests, both reserved and unreserved, in the better
rainfall belt of the Western Ghats remained unaffected
by the growing population because of the high incidence
of malaria.

With independence, the main policy thrust of the
Government was on increasing food production; production
of energy for industrialization; and the conquest of
diseases. All these three policy elements had serious
repercussions on forests. In the initial years and until
the late 1960’s, increased food production was by
extension of agriculture into forest lands. Between
1951 and 1976, 43 million hectares of tree clad areas
were cleared for agriculture in India. Irrigation and
hydel projects entailed clearance of good forests in
valleys. Conquest of malaria permitted settlements
everywhere. Reserve forests were released freely when
revenue lands were not available for the purpose (Shyam
Sunder 1992).

In 1952, the second National Forest Policy was
proclaimed. This policy was ahead of its time. It was
conceptually brilliant but was undermined and sabotaged
by other sectors. It spelled out that the nation as a
whole has a vast stake in the conservation of forests
and commented on the deprivations caused by
indiscriminate extension of agriculture. It stressed the
intrinsic right of forests to fulfil both protective and
productive functions. None of this was heeded.
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While each vyear’s land use statistics proclaimed that
the forest area of the country was 23% (the records
continuing to show even reservoirs as forest, since they
had not been denotified 1legally), and there was a
surfeit of forest produce obtained from wholesale
clearance of forest areas for extension of agriculture
and in river valley submersion areas it was presumed
that forests were an inexhaustible resource.

Reserve Forest Conservation Efforts in Recent Times

By the early 1970's the effects of ecological
degradation had begun to be felt. Droughts and floods
were increasing. In 1977, the Government of India
amended the Constitution to bring forest from the State
Sector to the concurrent list. Many States enacted Tree
Preservation Acts to regulate tree felling in private
lands. In 1980 the Forest Conservation Act was
promulgated, requiring the approval of the Government of
India before any reserve forest could be released or put
into non-forestry use by the State. The measure reduced
the release of forest from an average of 154,571 ha per
year between 1952 and 1980 to 14,351 ha since then
(Government of India, 1989). The Government brought tree
planting into the list of major developmental programmes
reviewed by the Government each month. Social forestry
programmes were encouraged due to the realisation that
natural forest can be saved only by developing the
required resources elsewhere to meet the needs of the
people. A separate Ministry of Environment and Forests,
was created whereas previously, "Forest" was a minor
component of the Ministry of Agriculture. Rigorous
guidelines were issued under the umbrella of the Forest
Conservation Act, on environmental evaluation of the
projects involving the loss of forests. The National
Wasteland Development Board was constituted to deal with
the subject of tree planting and reclamation of
wasteland.

The National Land Use and Wasteland Development Council,
was constituted in 1986 with the Prime Minister as
Chairman to take policy decisions on integrated land
use, environmental protection, forest conservation, and
wasteland afforestation, etc. The Environmental
Protection Act and Rules of 1986 which provide for
protecting and improving the quality of the environment
and preventing, controlling and abating environmental
pollution, specifically refer to areas with biological
diversity, proximity to Sanctuaries and National Parks
and environmentally compatible land use.

In this context, the National Forestry Policy of 1988
was announced. In 1952, when the cost benefit ratio of a
river valley project was computed, the basis was nil
value to the forest land to be cleared in the submersion
area and for rehabilitation of evacuees. In 1988, an
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environmental value of Rs12.67 million (to accrue over
50 vyears) was accorded to one hectare of closed forest.
With the introduction of high monetary value to forests
very few projects involving release of forest could pass
the test of an adequate internal rate of return. The
ecological history of the country, has thus resulted now
in a policy biased in favour of ecology, and
conservation of forests.
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THE HISTORICAL DEVELOPMENT OF SUSTAINABLE FOREST
MANAGEMENT IN THE KARNATAKA WESTERN GHATS

Background

The first major step in sustaining the forests in the
Western Ghats was the banning of kumri cultivation viz.,
temporary cultivation in cycles after felling and
burning the forests in the 1860s (Someshwar 1991).

In the initial vyears of gazetting reserve forests,
efforts were mainly aimed at consolidation through
survey and demarcation. The next subject which received
attention was fire protection, through the formation of
fire-lines. Some of the privileges accorded to the
villagers were linked with their helping the Department
to fight fires. Sustainable Forest Management, over
major parts in Western Ghats commenced around the
beginning of this century. Forests requiring similar
treatments were brought under common working circles.

These were mainly:

- Protection working circle, including forests to be
conserved for ecological reasons, and inaccessible
forests

- Selection felling working circle, including
forests of good quality to be worked in cycles of
30 to 40 years. The harvest of mature trees
allowed for the increment gain during the period
of the cycle. Extraction is followed by tending of
the regeneration; and

- Plantation working circle, including areas to be
converted to economic tree species through
planting, with the full area to be converted
during the period of rotation. In the earlier
years this system of working was limited mainly to
raising teak.

Studies on the growth of tropical Evergreen species were
initiated in the forests of Western Ghats in 1937 and by
1940 seven Linear Tree Increment (LTI) plots and eight
preservation plots were formed. Similar work was
undertaken in Moist Deciduous Forests from 1952 onwards
forming twelve LTI plots. Based on the data from these
plots, growth increments of 30 major species have been
assessed.

The Working Plans
The forests were to be worked on the basis of working

plans prepared for periods of 10 to 15 years. At the end
of this period the results were analysed, reviewed, and
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revised working plans prepared. Examples from these
plans provide on interesting insight into the planning
ideas, and the brake kept on the population growth by
malaria.

Revanna's working plan for Govardanagiri State forests
(1924) states that the entire requirements of timber and
fuel of the villagers are generally met from unreserved
lands, including in the enclosures and that these areas
provide all the pasturage requirement of their cattle
(Revanna 1924). It indicates that on account of the
existence of district forests in their immediate
surroundings, villagers seldom go to the State forest.
It also mentions the seriousness of malarial disease in
the region.

In the working plan of Bhadravathi Division, it is
mentioned that the entire requirements of forest produce
of the people in Malnad are confined to small timber and
poles for house building, bamboo, firewood, grazing,
thatching grass, and wood for agricultural implements.
These are amply provided from outside reserved forests.
The plan also speaks of depopulation due to malaria
(Anonymous 1930).

Muthanna’s working plan for Heggadadevana Kote forests
in Mysore district (1932), discusses the seriousness of
malaria in the region and the subject of meeting the
requirements of the people. The plan describes the items
permitted to be removed free of charge from the forests
and explains that the entire local requirement was being
met. Here, however, a condition imposed on the villagers
in the region mandates their help to extinguish forest
fires and to attend to such forest works as may be
assigned for two weeks in a year (Muthanna 1932).

The working plan for the North Mangalore Division 1934
of Davis and Krishnaswamy, indicates that all the
requirements of the villagers forest material were met
from outside the reserve forest, from unreserved area
and wasteland. Exceptions were dJgreen leaves and dry
humus in the <coastal region which were collected from
the reserve forests. The plan mentions malaria disease
in the ghat belt (Davis and Krishnaswamy 1934).

In Kadambi'’s working plan for the ghat forests of
Shimoga and Sagar divisions (1945), it is mentioned that
in the evergreen forest =zones, villages are few, and
isolated houses are scattered over the area adjoining
the ©State forests. Chief requirements of the people are
small timber, poles, and posts for house building and
agricultural implements, firewood for heating, cooking
and boiling jaggery and green leaves for composts and
grazing ground for cattle. These requirements are
generally met from the district forests, Soppinabettas
and Gomals (grazing grounds). It is only in the case of
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villages which form enclosures or where district forests
are insufficient to meet all the needs of the
cultivators that concessions and rights have been
granted to remove the materials from reserved forests.
Malaria is again noted as a dreaded disease.

Coelho’s revised working plan for the high forest blocks
of Kanara ©Northern division (1956), mentions that the
timber requirements of agriculturists are met almost
entirely by free grants and that bamboos for agriculture
use are also removed free. Firewood 1is similarly
collected freely from dead and fallen trees of
"unreserve'" species. All areas are open to grazing,
except areas under planting and during the period of
establishment. The country is reported to be malarious.

Working plan for a portion of the eastern deciduous
forests of Coorg (1959) of Somaiah indicates that the
needs of the people for forest produce were almost
entirely met from lands situated outside the reserves.
It describes extensive areas of pessaries (Community
privilege area) available for grazing and free removals.

In the revised working plan of Korlahalli for the
Mundgod teak pole forests of Kanara eastern division
(1960), the requirement of the people is described as
grazing, firewood, timber for huts, small houses, cow
sheds and agricultural implements, bamboos for fencing
and huts, thorns and brushwood for fencing, and dry
leaves for mulch. It is indicated that these demands
were met under the provision of the Privilege Code. The
plan indicates that since 1955, the dreaded malaria had
been eradicated.

The working plans cited above cover a period from 1924
to 1960. They include examples from all the areas that
make up the Western Ghat belt in Karnataka. The areas
include 2zones receiving rainfall of 1,000 mm to 7,500
mm. In all areas, where common land could not meet the
local requirements, they were met from reserve (or
State) forests.

It would be interesting to analyse in more detail the
changes that have taken place, in the dependence of the
people 1living in or around the reserve forests on these
forests as this is the most significant factor in
sustainable management of these forests. This can be
gleaned from a perusal of the working plans of the
earlier decades discussed above.

Policy Provisions

In Uttara Kannada District a string of firewood depots
have been maintained for over six decades by the
Department. Firewood is sold at a highly subsidised rate
at these depots. This 1is seen as both a conservation
measure to prevent indiscriminate firewood cutting and
as a local facility.
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In the erstwhile Mysore State, a system of removal of
firewood in bullock carts on permits at seigniorage rate
was prevalent. In the beginning it was meant to meet the
requirements of individual households but in due course
it become commercialised. In the absence of dead wood,
living materials were removed, and as a result the system
was stopped in 1974. In lieu, the Department opened
firewood depots for sale on a 'no profit no loss’ basis.
In 1980, in addition to the Departmental Depots, the
Karnataka State Forest Industries Corporation, a
Government undertaking, and 1local Co-operatives were
involved and a network of depots were created. 1In 1974,
the provision permitting commercial disposal of timber
from some of the individual privilege areas was repealed.

During the 1930s, the Mysore Iron and Steel Works was
setup using charcoal as fuel. The charcoal was supplied
from the Government forests. In spite of being a
Government Company, in 1974 orders were issued to scale
down the supply of charcoal and the supply was terminated
in 1978.

During the 1970s, a string of ©National Parks and
Sanctuaries were created. Today they cover 5,796 sq kms
of forest area in the Karnataka Western Ghat belt
(Ministry of Environment and Forests 1987). The core
areas of National parks and sanctuaries covering about a
third of the area, are excluded from departmental
extraction.

In an effort to obviate possibilities of smuggling the
sale of standing coupes was terminated in 1978. 1In lieu,
logging through contractors for supply of material to
Government Depots was initiated and 1later, all the
logging works were entrusted to the Karnataka State
Forest Industries Corporation or recognised societies.

The State Forest Act was amended in 1981 to permit the
Government to increase the rate charged for supply of
forest raw-materials to industries every two years. This
removed the privileges of units set up at a time when
industrial use of forest raw-material was considered
essential and which were granted long leases at very low
rates. Another amendment in 1984 permitted exclusion of
eucalyptus and bamboo from industrial supply, for
diversion to the rural populations. Rates charged in the
latter case were considerably lower than that applicable
to industries.

A Forest Development Fund, for the development of
forests, was constituted during the early 1970s by the
levy of tax on all forest sales. This is a revolving
fund available to the Department in addition to its
normal budget for developing forests. This accounts for
around Rs 60 million per year.
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In 1973 when requests for release of forests for
cultivation had reached a crescendo, the government
surrendered its power to release reserve forests to the
Legislature. This, thanks to the multiparty systemn,
stopped the release of forests for expansion of
agriculture.

In 1982 clear felling of forests for raising
plantations, even in the case of teak, was stopped in
the State of Karnataka. Planting was thereafter taken up
only in open gaps or in degraded areas. This was
accompanied by intensive research resulting in firstly
the development of a new system of teak planting with
pre-sprouted stumps in poly-bags, and secondly
establishing nursery and planting techniques of more
than 150 other indigenous species.

Under the Western Ghat Development Programme, funded by
the Government of India, forests deficient in
regeneration were demarcated for total protection from
cattle and fire. This has facilitated the establishment
of natural regeneration over vast stretches of forest.
In 1987 pending review of working plans after full
inspection by a Committee of Conservators, timber
extraction from evergreen forests was suspended. The
suspension still continues. In 1990 green fellings in
other forests were stopped as many working plans had
lapsed and their revision was due. Reduction of
Departmental exploitation resulted in timber and
firewood extraction coming down from three million to
one million cubic meters per year in the decade ending
1989 (Principal Chief Conservator 1990).

In spite of these -efforts, the problems of removal on
headloads and browsing by cattle persists. Damage in the
form of the elimination of regeneration and recruitment,
and forest fires, 1is serious. Individual small demands
of a small population marginalised to the forest edge
make no dent on the vibrant tropical forests but
numerous small demands of a burgeoning population,
liberated form malaria, have inexorable effects. The
only solution is to 1increase production of fodder,
fuelwood etc. to met the needs, insist on stall feeding
of cattle or reduce the cattle population to a level the
forest can sustain and make the people responsible for
their acts. If the forest improves, they should secure a
share of the benefit.
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CURRENT DEVELOPMENTS IN THE WESTERN
GHAT FORESTS OF KARNATAKA

Growth of population in two Western Ghat districts,
since 1901 is noted below:

Year Uttara Kannada District Shimonga District
1901 454,000 532,000
1911 431,000 517,000
1921 402,000 493,000
1931 418,000 520,000
1941 441,000 551,000
1951 518,000 663,000
1961 690,000 1,017,000
1971 849,000 1,301,000
1981 1,071,000 1,658,000

(Nadkarni 1989)

These figures show that the population in the Western
Ghat Dbelt was stable between 1901 and 1941, and in the
next four decades it has increased by over 250 per cent.

Coupled with increases in human and cattle populations
community privilege areas were drastically reduced
through land grants, by the Revenue Department, for
extension of agriculture. What is left is badly degraded
and the dependencies on firewood as fuel and public land
for grazing have not changed. This has resulted in most
of the needs of the rural population for grazing and
firewood now being met from reserve forests.

According to Nadkarni (1989), over 78% of fuelwood used
in households in Uttara Kannada District is now obtained
from reserve forests. 1In the case of grass, it is 69%,
and mulch and manure it is close to 55%.

Forests account for nearly 15.5% of income and '"the
contribution of forests to the local economy can be said
to Dbe much more than what is indicated by the proportion
of the imputed value of forest extraction to the local
income Dbecause dependence on forests for leaf manure and
fodder particularly is still the main source of
sustenance of the local economy'.

Nadkarni’s study has however not included the value of
benefits secured by the people from herbs used as
medicine, wild fruits such as mango and jack fruit,
vegetable butter from species 1like Vateria indica,
souring items in culinary use like fruits of Garcinia
indica, G.xanthochymus and Artocarpus lakoocha. Fruit
yielding trees are the 1last to be eliminated by the
villagers in degraded reserve forests and community
privilege areas (Shyam Sunder 1989).
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Therefore in the rural areas of the Western Ghat belt,
there 1is now heavy dependence of the people on the
Reserve Forests and if these forests go the way of
forests in the community areas, it will not merely be an
ecological and environmental disaster, but an economic
crisis for the local populations.

The economic importance of these forests at the State
and National 1levels 1s equally significant. If we
exclude the Evergreen and Semi-Evergreen forests and
consider only 75% of the Moist Deciduous forests for
timber extraction, with_ some tending and attention, an
annual increment of ©5M per hectare in perpetuity is
harvestable. The forests are rich in teak, rosewood and
other commercially valuable hardwoods. The timber, at
cgrrent prices, should fetch on an average Rs7,000 per
M (usD 233), producing a return to the State of
Rs15,172.50 million (UsD 500 million) per annum
Moreover, timber as a commodity cannot be dispensed
with. In this computation of commercial value, bamboo,
firewood and minor forest produce items are left for use
by the people of the region, and therefore excluded from
the commercial calculations.

Since the late 1970s and through the 1980s aid projects
in the forestry sector in India were mostly limited to
Social Forestry (SF). These programmes were aimed at
rehabilitating denuded community privilege areas and
waste lands in the private sector, which were either
fallow or under unsustainable agriculture. The
programmes required a complete shift in the focus of
action by the forester. In lieu of being the guardian of
public property, he had to function as a benefactor to
the rural people, and help raise trees. In spite of many
criticisms, some well intentioned, social forestry has
been a remarkable success in India. The damages
resulting from the absence of a scientific land use
policy were evident, and it was the new ideas which
prompted and promoted the prospects of relief. Tree
planting has now been accepted as a means to improve the
quality of life of the individual in rural India.

One of the major aims of social forestry was to increase
production of biomass in order to reduce the pressure on
reserve forests. This was the only benefit which was
expected to accrue to the reserve forests and this it
did. Yet, in other ways the regular forestry sector and
in effect the natural forests also lost in the bargain.
This was due to the system of budgetary allocations
followed by the State Governments. Funds made available
to social forestry projects were not treated as
additional to the existing budgets, and considerable
reductions in the specific budget heads dealing with
other sectors of forestry resulted. In a few states a
small segment of social forestry funds was used for
rehabilitating degraded forests (as in Karnataka) or for
involving the people 1in protecting the forests (as in
Orissa and West Bengal). However, the overall impact was
marginal and degradation of the reserve forests
continued. 21



C.2 Intense browsing by cattle prevents any forest
regeneration
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THE WESTERN GHATS FORESTRY AND ENVIRONMENT PROJECT

Background

The announcement of the British Prime Minister in
October 1988, that the UK would direct more aid to the
wise and sustainable use of forest resources in
developing countries prompted the Karnataka Forest
Department to approach the UK Overseas Development
Administration, (ODA). The Karnataka Forest Department
(KFD) already had close linkages with ODA, the State’s
programme being partly funded by ODA and the World Bank.
In addition the support of ODA had been utilized by KFD
for a major reforestation programme of Mysore Paper
Mills. The ODA Forestry Advisers were aware of the
environmental and socio-economic importance of the
forests of the Western Ghats, as a result of their
visits to these ODA-funded projects.

The "Western Ghats Forestry and Environmental Project"
assisted by the ODA is a milestone in the attempt to
rehabilitate the forests in the Western Ghats, with the
objective of restoring sustainable management in
perpetuity.

The Initial Proposal

The first draft report on Integrated Development of
Forests in Western Ghats had been completed by July
1988. This was a straight forward, forestry project with
twin objectives of production and conservation. It was
very ambitious, seeking to cover 12,000 square
kilometres of forest area in the Western Ghats, in five
years. The largest component extending over 0.85 million
hectares was consolidation of forests through
demarcation of the boundaries where these are effaced,
followed by control of grazing and providing the areas
with fire protection. Planting in open areas, under-
planting in degraded areas, promotion of economic
species through planting or sowing, with protection in
better forests, plantations of bamboo and sandal for the
artisans, and the small scale industrial sector
accounted for 0.32 million hectares. Two new components
suggested were the production of superior quality
seedlings by an agency separate from that engaged in the
plantation, and the formation of two ex-situ Gene Banks.
The project proposed to be implemented over 5 years was
to cost Rs2,792 million (USD 93 million).

The Forest Department accustomed to function in relative

isolation, had to face several criticisms during the
course of implementation of the SF programme in the
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State. To come to terms with the «criticisms, the
Department organised a seminar, on the topic of the

Western Ghat project, during March 1989 with
representatives of Non-Governmental Organisations,
(NGOs) academics, representatives of management and
social Institutes, politicians and renowned

personalities associated with the rural people of the
Western Ghat belt. Surprisingly, there was a consensus
on the need for the project and good publicity for the
proposal through the media in the country. The question,
however, which came up repeatedly was the '"compensation"
to be accorded to the people who might gain in the long
run, but who would 1lose in the initial stages of
implementation of the project. Their support incumbent
legally, but in reality absent, had to be brought in if
the project was to succeed.

The Forestry and Environment Project

A revision of the project changed the emphasis and the
title Dbecame "The Western Ghats Forestry and Environment
Project". Appreciating the importance of ecological
balance and the environmental stability of the Western
Ghats, with its unique flora and fauna, the earlier
objective of production, linked with conservation,
remained the thrust in the revised document.
Rehabilitation of the degraded areas is to be the medium
for securing ecological balance at the same time,

through increased production, assuring sustainable
living standards of people depending on the forests. The
uncertainties in management objectives due to

conflicting demands are intended to be resolved through
a system of zonation. In principle, what was propounded
in the National Forest Policy of 1894. (Section 4.1).
The zones are grouped into:

a) Forests in the ecologically sensitive areas, to be
protected and conserved for ecological,
environmental and bio-diversity benefits. The
benefits would accrue locally, nationally and
contribute to global bio-diversity conservation;

b) Economically important timber producing forests,
to be regenerated and provided with protection to
improve timber production, to benefit the State
and the country; and

c) Forests in the boundary zone and community
privilege areas, that are exposed to strong biotic
pressure, to be regenerated with species yielding
small timber, firewood, fodder and fruits for
benefiting the local population. This broad
allocation of interests and responsibilities is
reflected in the recognition of five management
zones (Section 6.3 below).
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Therefore the project reflects the view that the
problems of degradation of forests can be resolved only
by accepting the dependence of the local population on
forests, 1legally entitled or otherwise. The thrust is to
involve the 1local wvillagers in the management of the
forests from the planning stage itself, with a
recognised stake in its successful implementation, and
in the welfare of the forests.

Methods of Treatments

Forests 1in the core zone (Zone 1), include inaccessible
forests, core areas of National Parks and Sanctuaries,
forests included in the Protection Circle for ecological
reasons, and areas presently being worked but which for
reasons of ecology or bio-diversity conservation need to
be given full protection. Indigenous knowledge,
including ethnobotany, will be drawn upon while
constituting the zone. Concessions and privileges, where
existing, may need to Dbe reallocated to other areas,
outside the core zone.

Forests in Zone II (without habitation), and Zone III
(with pockets of habitation), will receive similar
treatment. The difference being that in the case of Zone
IT as 1in case of Zone I, the zonation and operations
will solely be decided upon by the Department. In Zones
ITI, IV and V, it will be decided in consultation with
the local people.

Depending on the condition of vegetation and existence
of regeneration, the project provides for three models
of planting in Zones II and III. The difference will be
in the intensity of planting; 500 seedlings per hectare
in the open areas; 750 seedlings per hectare in the
medium density areas; and in the well covered forest
with 1000 seedlings per hectare. It should be noted here
that in all the three categories of areas, natural
regeneration is deficient. Management will be similar in
all the three models. The three models together will
cover about 6,000 ha per year, in the first two years.

In the Joint Forest Planning and Management (JFPM) areas
of Zone IV and V, plantation models provide for
intensive planting with 2500 seedlings per hectare. The
proportion of species to produce fuelwood, or fodder,
green manure and/or minor forest produce will change
depending on the requirements of the communities in the
locality. These models together with improving bamboo
production will account for around 3,000 hectares per
year in the first two years. The produce from these
plantations are for the benefit of local populations,
linked with the responsibility of forest protection.

The basic aim of the project is to conserve the forests
in Zone I while conserving and developing resources in
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Zones II and III. Works to be undertaken in Zones IV and
V seek to meet the 1local demand and so contain the
biotic pressures to its areas, so that they do not spill
over and damage the forests in Zones I to III.

The draft project is novel in many ways. While no new
organisational structure is contemplated, the project
provides support to the existing executive machinery to
fulfil the changes in management practices. They
require, in particular to the setting up of Joint Forest
Planning and Management Teams, the creation of a
division for production of quality seedlings, investment
for improved fire protection, and livestock management.
Links with NGOs are given emphasis and forestry research
and training is strengthened. The management orientation
will also be geared towards peoples participation in
drawing up work plans.

In the final project document, it has been rightly
recommended that in formulating the management plans,
the departments of Horticulture, Agriculture and Animal
Husbandry, the Panchayath leaders, and NGOs functioning
in the area should be consulted and involved.

Provision is made for modern management tools such as
Geographic Information System and Management Information
Systems. The outline suggested for the Forest Research
and Training Institute (FORTI) should enable it to be a
model autonomous research institute.

The entire project has been rightly looked at, as an
experiment in forest management in association with the
people 1living in and around the forests. The project is
to be implemented in one forest circle in the Karnataka
Western Ghats during the first two years. In the third
year the project will be taken up in the second circle
while leaving behind a fully functioning resource
circle.

Project Area

The project will be limited to areas receiving not less
than 1,000 mm rainfall, to ensure a high return of
biomass. In effect, the Dry Deciduous forests are left
out of the project.

The Forest Administrative Circle has been accepted as
the unit for project implementation. The State has six
such circles in the Western Ghat belt and these are from
North to South:

Belgaum Circle
Canara Circle
Shimoga Circle
Hassan (SF) Circle
Kodagu Circle, and
Mysore circle.
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The consideration that the initial circle should be
predominently in the ghat belt eliminated Belgaum and
Hassan Circles. Mysore Circle is eliminated because of
absence of regular Evergreen forests. Shimoga has all
the components, but the existence of extreme biotic
pressures requires a study before project commencement.
Kodagu is comparable to Canara, but has extremely
complex land tenure arrangements. Hence the Canara
Circle with forests extending from the coast to the
plains, through the mountain belt, with all the forest
types, and some population of forest dwellers has been
selected for commencing the project. It is an
interesting coincidence that commercial forestry in
India commenced in this very same area, nearly two
centuries Dback. Studies for the selection of Zone I
areas will be taken up simultaneously in all circles.

The total cost of the project will be Rs 842 million or
£23 million, over a six year period. The interest of the
State in the programme can be seen from its agreement to
remove about 1,900 square Kkilometres forests from
Productive zone to include it in Conservation zone.

Replicability of the Programme

An economic analysis of the local needs and
multi-purpose models worked on short cycles, reveal
positive returns at 12 per cent rate of discount. Even
in the <case of gap planting models, with long cycle
species, 1if the incremental productivity is taken into
account, the returns are positive at the presumed 12
percent rate of discount. Of global interest is the
suggestion that environmental Dbenefits through CO,
absorption might amount to Rs3,000 per hectare per
annum. The benefits from bio-diversity conservation have
not been included in the analysis.

The project document has recognised the inherent
strength of the Department to manage the forest
scientifically. It seeks to assist the Department to
overcome the imbalances that have resulted from the loss
of community privileged areas and heavy dependence of
the people for fodder and firewood on reserve forests,
not legally its responsibilities.

In the foreword to the document, the Principal Chief
Conservator of Forests has written that the project
emphasis 1is on process rather than outcomes, on means
rather than ends. The project therefore is an effort to
develop and implement new management approaches to
bring the forests, in due course all the forests in the
Western Ghats, back to a sustainable 1level of use.
Success of this innovative project will thus have far
greater consequence than the economic Dbenefits which
accrue from the limited area initially covered.
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CONSERVATION AND DEVELOPMENT OF THE
KARNATAKA WESTERN GHATS

Looking Ahead

However valuable a forest is in bio-diversity or other
environmental values, if production does not satisfy the
local demands for bio resources, conservation of forests
is impossible in 1India. If 1lops and tops are not
available for use as firewood, young trees 1in the
regenerating pole crop will be cut. If grass is not
available, cattle consume regenerating trees. Complex
economic and behavioural valuation are no substitute for
biomass supply.

Meeting today’s needs today is more important for the
conservation of the forests than a share in tomorrow’s
gains. Yet, in some cases the immediate needs may be
reduced or practices altered if the proffered gain is a
rainbow of fortune. The rainbow should not turn out to
be a mirage. Often we tend to oversell the idea of
incremental gains and the future share to the people and
if reality falls far short of what has been promoted and
is anticipated, the result will be worse than the
prevalent indifferent approach of villagers to the
forests.

Demands on the Forests

An interesting illustration from personal experience
provides a good example. I was a member of the Swedish
International Development Agency team to evaluate the
Social Forestry Programme in Orissa and toured the
Tribal belt of the State in 1992. The total involvement
of the people in the new philosophy of sharing the gains
from the forest which they help to protect, was
impressive. Each village would depute two persons
everyday to 'tenga parai" or patrol, the reserve forest
attached to it. This encompassed a stretch of contiguous
forests, protected in this manner through involvement of
all the neighbouring villages. I asked the villagers in
one hamlet the need to tenga parai, if people of all the
villages were committed to forest protection. My
question was, protection from whom? This dquestion
disturbed the leader. He was surprised at the ignorance
of an outsider. What about our firewood? The small
timber for the ploughshare? Bamboo for repairing the
hut? We have to have these and we secure it from the
forests attached to other villages. And other villagers
steal it from ours. That is why we have to have tenga
parai!

What is the gain? The wasteful use, may be reduced
compared to the situation when the forest is treated as
no man’s property. However, the minimum need itself
could be way beyond the recuperative capacity of the
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Forest. Unless and until the resource to meet this need
is built up in the forest, our reliance on technology
only to rejuvenate the forests is futile.

Demands on the Foresters

Another revealing experience, was during a visit ¢to
Honduras in 1987, when I had the opportunity to see their
Social Forestry program. On the first day I was
surprised to be taken to a showroom on the side of
highway, set up and maintained by the project staff.
Earthenware curios were on sale there. I was puzzled at
the 1link between SF and sale of curios. I was told that
the artifacts were the enterprise of unwed mothers living
in interior villages on steep hill slopes at the mercy of
middle-men. The SF programme had correctly identified
their economic condition as a key to forest protection
and secured their goodwill by arranging for the sale of
earthenware curios at far higher prices. The foresters
had gone Dbeyond their normal duty of planting trees and
other departmental targets. I was delighted to learn
that they had correctly identified forests as being an
integral part of the local economic livelihood, and their
conservation 1linked to the needs and well being of the
people.

A forester 1is disciplined by training. He is usually
also the only Government official who lives and moves
with the people living in or around the forests. Today,
unfortunately, his assigned task is of protection of
forests and he has nothing more to offer to the locals.
Drinking water; a school room; an approach road; loan for
buying a bullock; even bamboo to rebuild a burnt shed?
These are responsibilities of other departments, yet it
is the forester who is in most frequent contact, and is
able to deliver a response to the needs of the rural
people. Cannot foresters be given the voice to speak on
behalf of the dwellers in and around the forests, in
seeking a share of the development programmes? Until
this happens will the forester be accepted as a partner
by the wvillagers merely because he has now offered a
share of gains from forests, while the whole was theirs

earlier for use or misuse? Joint Forestry Project
Management is certainly a step forward. But will it be
enough? Indian forestry has gone into a vicious circle
of low investment, low vyield, low income leading to
further 1low investments. The innovative approach now

being taken in the forests in the Western Ghats can prove
the fallacy of this situation.

Half of the gains from JFPM areas go to the participants,
of which half the amount will be constituted as a fund to
ensure planting, to sustain the programme. The
possibility of converting this fund to promote rural
credit through refinancing (from National
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Bank for Agriculture and Rural Development) should be

considered. This would support forest produce based
cottage industries, and alternative enterprises like
poultry farming, dairying, apiary, silk rearing,
eco-tourism, etc which would bring about economic

benefits of the forest dwellers and reduce their
dependance on forests.

One good feature of the approach to management under the
project is a lack of rigidity in the prescriptions, and
decisions to make changes can be made in the light of
field experience. The lessons of the past show the
importance of such flexibility, in adapting to the
present changed situations, and in planning to meet the
needs of the future.

30



REFERENCES

Abraham, A., Plant Wealth of the Western Ghats and the Need
for its conservation. Proceedings of the Seminar on
Eco-Development of Western Ghats, Peechi: Kerala Forest
Research Institute, 1984.

Agriculture Finance Corporation, Agriculture Development
Project for Karnataka, Bangalore, 1992.

Anonymous, The Working Plan for the Bhadravathy Forest
Division, Government of Mysore, 1930.

Brandis, D., 1Indian Forestry, Woking: Oriental University
Institute, 1897.

Buchanan - Hamilton, F., A journey from Madras through the
countries of Mysore, Canara and Malabar, London, 1807.

Champion, H. G., A preliminary survey of forest types of India
and Burma. Dehra Dun: Indian Forest Records (New Series),
Silva 1, 1936.

Chandrashekar, K., et al, Animal Soecies Diversity in the
Western Ghats, Technical Report No.5, Bangalore: Centre for
Ecological Sciences, Undated.

Chauhan, K.P.S., Biodiversity Conservation, Paper presented at
the Indo-British Workshop on Biodiversity, New Delhi, 1993.

Cleghorn, H., The Forests and Gardens of South India, London,
W.H. Allen, 1861.

Coelho, F.A.B., The Revised Working Plan for the High Forest
Block of Kanara Northern Division, Government of Bombay, 1956.

Davis, P.W., and M. H. Krishnaswamy, the Working Plan for the
Northern Bangalore Forest Division, Government of Madras,
1934.

Government of 1India, Resolution on Forest Policy Calcutta,
1894.

Government of India, Forest Survey of India, New Delhi, 1989.
Kadambi, K., Short notes on the Evergreen Forests of Mysore

State, Record of Chief Conservator of Forests, Government of
Mysore, 1958.

Kadambi, K., The Working Plan for the Ghat Forests of Shimoga
and Sagar Divisions, Government of Mysore, 1945.

Korlahalli, §S.H., Revised Working Plan for the Mundgod Teak
Pole Forests of Kanara Eastern Division, Government of Mysore,
1960.

Ministry of Environment and Forests, Government of India,
India’s Forests, New Delhi, 1987.

31



Ministry of Environment and Forests, Government of India,
Resolution No.3-1/86 EP, National Forest Policy, New Delhi,
7th December 1988.

Ministry of Food and Agriculture, Government of 1India,
Resolution, National Forest Policy, New Delhi, 1952.

Ministry of Works and Housing, Government of India, Outline
Development Plan for Western Ghat Region, New Delhi, 1982.

Muthanna, M.A., The Working Plan for the Heggadadevanakote
Forest Sub-Division, Government of Mysore, 1932.

Nadkarni, M.V., et al, The Political Economy of Forest Use and
Management, New Delhi: Sage Publications, 1989.

Pascal, J.P., Wet Evergreen Forests of the Western Ghats of
India, Institute Francais De Ponedicherry, 1988.

Rai, S.N., Restoration of Degraded Tropical Forests, In
Proceedings of MAB Regional Workshop on Tropical Forest Eco
System - Conservation and Development. Peechi: Kerala Forest

Research Institute, 1990.

Reddy, A.V., Special Secretary to Government of Karnataka,
Department of Ecology and Environment, Bangalore, Personal
Communication.

Report of the Committee appointed by the British Association
of Science to consider the probable effects in an economical
and physical point of view of the destruction of tropical
forests, London, 1851.

Report of the Royal Commission on Agriculture in 1India,
London, 1928.

Revanna, K., Working Plan Report of Govardhanagiri State
Forest, Government of Mysore, 1924.

Rudrappa, B.S., Former Chairman, Karnataka Electricity Board,
Bangalore, Personal Communication.

Shyam Sunder. §S., Multiple use of Forestry - Innovations in
Soil and Water Management, Invited paper. Proceedings of the
13th Commonwealth Forestry Conference, Rotorua, 1989.

Shyam Sunder, §S., A Study on National Forest Policy of India,
Invited paper presented at the Workshop on Forest Policies in
Asia and Pacific, FAO, Bangkok, 1992.

Shyam Sunder, §S., and S. Parameshwarappa, Forestry in India:
The Foresters View, Ambio, Vol.16, No.6, 1987.

Someshwar, S., The Politics of deforestation in the Karnataka

Western Ghats, UCLA, Los Angeles: Ph.D. Dissertation proposal,
1991.

32



Someshwar, S., Empowerment and Social Forestry: An Indian
Case, 1in J. Friedmann (ed.), Environmental Action in the Third
World, Kumaran Press, 1993.

Somiah, K.K., The Working Plan for a Portion of the Eastern
Deciduous Forests of Coorg, Government of Mysore, 1959.

Stebbing, E.P., The Forests of India, London: John Lane and
Bodley Head, 1921.

Tiwari, D.N., Conservation of Biodiversity, Paper presented at
the Indo-British Workshop on Biodiversity, New Delhi, 1993.

Voelcker, J.A., Report on the Improvement of Indian
Agriculture, London: Eyre and Spottiswoode, 1893.

33



Appendix A

Bibliography of
Forestry, Ecology and Environment
for
Western Ghats, Karnataka

35



CONSERVATION AND ECODEVELOPMENT

BELLARY, V.S. & K.N. VENKATESHAMURTHY

PILOT PROJECT FOR THE DEVELOPMENT OF WESTERN GHAT REGIONS
KSDA. Gok. pp. 22. 1978

Soil and water conservation and agronomic measures.

BELLIAPPA, K.A.
LOGGING IN KARNATAKA

Seminar on "Logging development." KFD. pp. 36-37. 1987.
Modernisation of logging practices to preserve the ecosystem.

BHASKAR, V.

ALTERNATE LOW COST TECHNOLOGIES IN FORESTRY, HORTICULTURE AND
PASTURE LANDS

Interaction session on watershed management. SWDC. pp. 56-60.
1987.

Bangalore.

Dibble tube planting, direct seeding and cost effective nursery,
raising techniges through peoples' participation.

BHAT, K. VISHWANATH

WATERSHED DEVELOPMENT - AN APPROACH FOR ECODEVELOPMENT

Max Mueller Bhawan. 1992. Bangalore. (Mimeo).

Effort to develop micro ecosystem on a holistic approach viewing
land as a single biophysical entity.

CES

REPORT & RECOMMENDATIONS OF THE IND-US BINATIONAL WORKSHOP ON
CONSERVATION & MANGT. OF BIOLOGICAL DIVERSITY, MARCH 2-11, 1982.
BANGALORE

ENVIS-DIC, Technical Report No.7. pp.73. CES, IISc. 1986. (Mimeo)
The need and selection of biosphere and other reserves.

CES

TRAINING PROGRAMME ON DECENTRALISED PLANNING FOR INTEGRATED
MANAGEMENT OF NATURAL RESOURCES

CES, II Sc. 1989. (Mimeo).

Natural resource management for Karnataka.

CHANAPPA, T.C & AL.

SOIL CONSERVATION PROBLEMS, DEVELOPMENT ACTIVITIES AND FUTURE
PROGRAMMES IN THE HILL REGIONS OF KARNATAKA

Workshop Proc. pp. 92-99. 1982. Udhagamandalam

CHANDY, G.S.
ECOSYSTEMS PROJECT : AN APPROACH TO ENVIRONMENTAL MANAGEMENT
Ecosystems Project. 1983. Bangalore. (Mimeo)

Environmental resources, interactions of biotic and abiotic fac-
tors and their management.

CHINNAMANI, S.

SOIL AND WATER CONSERVATION IN THE HILLS OF WESTERN GHATS
Soil Conservation Digest 5(4) . 1977.
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DANIELS, R.J.R. & AL.

A STRATEGY FOR CONSERVING THE BIODIVERSITY OF UTTARA KANNADA: A
DISTRICT IN SOUTH INDIA

CES, IISc. and Dr. A.V. Baliga College of Arts & Sci. pp. 1-31.
1991. Karnataka. (Mimeo).

Implications of different kinds of values ascribed to biodiversi-
ty for deriving a conservatign strategy for the Uttara Kannada
Dist.

DHARESHWAR, S.S.

THE DENUDED CONDITION OF THE MINOR FOREST IN KANARA COASTAL
TRACT, ITS HISTORY AND A SCHEME FOR ITS REGENERATION

Ind. For. 67:67-81. 1941.

GADGIL, MADHAV

ECODEVELOPMENT OF WESTERN GHATS IN KARNATAKA

In Kar. st. of Envir. Rep. (Ed.) C.J. Saldanha. pp. 138-148.
1983-84.

The impact of development on the quality of life and the future
course of action.

GADGIL, MADHAV

DEFORESTATION: PROBLEMS AND PROSPECTS.

Supplement to Wastelands News. 4(4). 1989

Systmes of resource use, before and after independence, the
current scenario and the choice before us.

GADGIL, MADHAV
AN APPROACH TO ECO-DEVELOPMENT OF WESTERN GHATS
The Administrator XXIX(4). 1984

GADGIL, MADHAV

AN OPERATIONAL RESEARCH PROGRAMME FOR INTEGRATED DEVELOPMENT OF
MICROCATCHMENTS IN UTTARA KANNADA DISTRICT. A PROPSAL

Tech. Rep. No.49, CES, IISc. 1987. Mimeo

Detailed investigation plan of the dynamics of the resource base
of two microcatchments of Uttara Kanara District phased over 3
years including 52 component programmes.

GADGIL, MADHAV

DEPLETING RENEWABLE RESOURCES: A CASE STUDY FROM KARNATAKA WEST-
ERN GHATS

Ind. J. of Agri. Econ. 42(3). 1987.

Problems of over-harvest of renewable resources, social dynamics
of access to resource use patern and ways to resolve the problems
in Sirsimakki microcatchment.

GADGIL, MADHAV & AL.

UTTARA KANNADA: A CASE STUDY IN HILL AREA DEVELOPMENT

In Kar. St. of Envir. Rep. (Ed.) C.J. Saldanha. pp. 155-172.
1985-86.

Estimate of the production & demand for components of biomass,
food, fuel, fodder, manure and structural materials. Examination
of the social conflict brought about due to shortage of biomass.
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GADGIL, MADHAV & M.D. SUBHASH CHANDRAN
ON THE HISTORY OF UTTATA KANNADA FORESTS
IUFRO Tropical Forest History. 1988. Canberra.

GADGIL, MADHAV & R. SUKUMAR

SCIENTIFIC PROGRAMME FOR THE NILGIRI BIOSPHERE RESERVE.

Technical Rep. No. 8. CES, IISc. pp. 48. 1986. (Mimeo)

Salient features of the area, classification into zones and
recommendations on management & research.

GADGIL, MADHAV & V.M. MEHER-HOMJI

ROLE OF PRTOTECTED AREAS IN CONSERVATION

In Conservation for Productive Agriculture, (Eds.) V.L. Chopra
and T.N. Khooshoo, ICAR, pp. 143-159. New Delhi. 1986.

The Current Status of Conservation of natural biological communi-
ties in the different geographical regions of the country.

JAIN, SHAILENDRA K.

DEFORESTATION AND AFFORESTATION OF OUR LAND

Encology 3(1): 34-38. 1988

Constraints and options in deforestation and afforestation.

KARANTH, K. ULLAS

ECOLOGICAL CONSERVATION IN THE NILGIRI BIOSPHERE RESERVE: EXAM-
PLES FROM NAGARHOLE NATIONAL PARK

Training programme on "Management of Environment for IAS", IISc.
pp. 404-409. 1990. (Mimeo)

The problems faced in conservation efforts are highlighed in
context with Kabini Major Irrigation Project.

KARANATH, K. ULLAS

ANALYSIS OF PREDATOR-PREY BALANCE IN BANDIPUR TIGER RESERVE WITH
REFERENCE TO CENSUS REPORTS

J. Bom. Nat. Hist. Soc. 85(1): 1-8. 1988.

Distributional density and biomass of different species.

KARNATAKA FOREST DEPT.

KARNATAKA BIOSPHERE RESERVES

KFD. GoK. pp. 1-30. 1990.

Topography, flora, fauna, climate, geology and their interaction.

KERALA FOREST RESEARCH INSTT., PEECHI

ECODEVELOPMENT OF WESTERN GHATS

Seminar on "Ecodevelopment of Western Ghats". pp. 315. 1986.
Peechi. 66 papers in 6 sections: Abstracts, indices, maps and
tables.

KSCST

ECODEVELOPMENT OF THE SELECTED MICROCATCHMENT IN THE BEDTHI-AGHAN
ASHINI RIVER BASINS OF UTTARA KANNADA DISTRICT OF KARNATAKA
Annual Report - 1987-88, KSCST, IISc. submitted to Dept. of
Envir. GolI.

Study of the ecosystem in developmental processes, strategies for
sustainable utilisation and prevention of ecological destruction.
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KSCST

AN ASSESSMENT OF WESTERN GHATS DEVELOPMENT PROGRAMME

KSCST: Rural Development & Panchayat Raj, GoK. pp. 30. (Mimeo)
State of Environment, existing administration and approach for
sustainable development.

KSCST & IISC. BANGALORE

MANGROVE SYSTEMS IN KARNATAKA AND THEIR MANAGEMENT
STAK. 1(2):8-10. 1991.

Methods to conserve the mangrove ecosystem.

LAKSHMANA, A.C.

NOTE ON BHAGAVATHY VALLEY BURNT AREA. A SUGGESTION ON ITS AFFOR-
ESTATION

Myforest 11(1): 17-23. 1975.

Ecological status of Bhagavathy Valley.

LAKSHMANA, A.C.
NAGARHOLE SANCTUARY

Instt. of Development Studies, Univ. of Mysore. pp. 1-28. 1982.
(Mimeo) .

Impact of industrialisation and urbanisation of forests.

MATHUR, H.N.

NON TRADITIONAL CONTRIBUTION OF FOREST ECOSYSTEM TO THE ENVIRON-
MENT. AN ECONOMIC APPRAISAL

Sem. on "Hydro projects in Uttara Kannada." (Mimeo)

Forest maintenance to safeguard the ecology of the environment.

MISHRA, B.K. & AL.

BHAIRUMBE - AN EXPERIMENT IN ECODEVELOPMENT

Kar. St. of Env. Rep. (Ed.) C.J. Saldanha. pp. 128-135. 1984-85.
Estimates for bioresources and the nature of local problems in
light of resource scarcity.

MISRA, B.K. & AL.

STUDIES ON VILLAGE ECOSYSTEMS OF NORTH KANARA DISTRICT OF KARNA-
TAKA

Tech. Rep. 12, CES, IISc. pp. 1-11. 1985. Bangalore.

Estimations of food/fuel and building material consumed and their
source of production in four villages.

NADKARNI, M.V.
IMPACT OF AGRICULTURAL DEVELOPMENT ON ECOLOGY & ENVIRONMENT - AN
ECONOMIST'S VIEW

Ind. J. Agric. Econ. 42(3): 360-375. 1987.

Role of property rights and land tenure systems in soil erosion;
the nature of institutional & economic constraints in reversing
land degradation; economics of alternative land use & technolo-

gies.
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NCEPC

REPORT OF THE TASK FORCE FOR THE ECOLOGICAL PLANNING OF THE
WESTERN GHATS

Natl. committee on environmental planning and co-ordination. pp.
1-20. 1983. Bangalore.

Preservation of Western Ghats which particularly represent the
evergreen forests.

NEGINHAL, S.G.
MANAGEMENT PLAN FOR THE BANDIPUR TIGER RESERVE
KFD. GoK. 1974

PALLED, S.S.

LOCAL INSTITUTIONAL PARTICIPATION IN WASTERSHED MANAGEMENT

UAS. pp. 1-5. 1985. Dharwad. (Mimeo).

Community development programmes and concept of people's partici-
pation as a better method of approach for watershed management.
(Dryland Agric. Proj.)

PARVATIKAR, R.R.

INTEGRATED FOREST DEVELOPMENT PROJECT

KFD. GoK. pp. 1-287. 1973. Bangalore.

Industrial and economic importance of forest based industries and
overall development of forests in Karnataka.

PLANNING COMMISSION

WEST COAST PLAINS AND GHAT REGION: 12, DEVELOPMENT STRATEGY

Zonal Planning team - 12. rep. Planning Commission. pp. 54. 1989.
(Mimeo) .

Development of strategy for raising productivity of land and
labour.

PRABHAKAR SASTRI & AL.

PROPOSAL OF THE COMPATIBLE DEVELOPMENT OF ANIMAL HUSBANDRY AND
FORESTRY INTEREST OF NORTH KANARA

KSCST. pp. 1-58. 1977. Bangalore.

Intensive practices for regeneration of over grazed lands and
attempts to increase and stabilise milk production.

PRASAD, S.N.
ECOLOGY & MANAGEMENT OF BAMBOO RESOURCES OF KARNATAKA
Ph.D. thesis, IISc. 1981. Bangalore.

PRASAD, S.N. & AL.

AN EXPERIMENT IN ECODEVELOPMENT IN UTTARA KANNADA DISTRICT OF
KARNATAKA

South Asian Anthropologist. 6(1):73-84. 1985.

PUTTASOMIAH, K.

INTEGRATED DEVELOPMENT OF WESTERN GHAT REGION IN KARNATAKA
Southern Economist, 1976. Karnataka
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RANGANNA, G. & AL.

CONSERVATION OF ECOSYSTEM IN WESTERN GHAT REGION OF DAKSHINA
KANNADA DISTRICT IN KARNATAKA

Sem. on "Env. and 21st Century." 1986. Cuttack.

RAO, T. ANANDA

ECOLOGICAL STUDIES ON AFFORESTATION AND REGENERATION OF MANGROVES
OF THE KARNATAKA COAST

Kar. Assoc. Advance. Sci. 1992.

Data from Chakra-Halali-Killur estuarine banks in Coondapur Taluk
for afforestation and planting techniques.

RAO, T. ANANDA

ANTHROPOGENIC PRESSURES AND THEIR IMPACT ON MANGROVE ECOSYSTEMS
OF KARNATAKA COAST

Karnataka Assoc. Advance. Sci. 1992. Bangalore.

Impact of urbanisation, pressures on mangrove ecosystem.

RAO, T.ANANDA & A.N. SHERIEFF

ON THE ENVIRONMENTAL MASTER PLAN FOR THE MANAGEMENT OF BEACH AND
ITS ENVIRONS OF THE KARNATAKA COAST

Kar. Assoc. Sci. pp. 1-604. 1991. Bangalore.

Funded by DEE, GoK.

RAO, T.ANANDA & AL.
A STATUS REPORT OF OCEANIC BEACH AREAS ALONG THE KARNATAKA COAST
Kar. Assoc. Advance. Sci. pp. 1-112. 1984. Bangalore (Mimeo).

RAO, T.ANANDA & AL.

LANDFORMS AND CLASSIFICATION OF TIDAL WETLANDS OF KARNATAKA
COAST. THE CHAKRA - HALADI - KOLLUR ESTUARIES COMPLEX.

Kar. Assoc. Advance. Sci. pp. 1-40. Bangalore (Mimeo).

RDPR

INTEGRATED DEVELOPMENT OF WESTERN GHAT REGION ANNUAL PLAN FOR
1992-93

Directorate of Area Dev. Prog. GoK. pp. 14. 1992-93. Bangalore.
(Mimeo) .

Progress in programmes of soil conservation, animal husbandry
development, fisheries, sericulture, minor irrigation, industry,
etc.

REDDY, A.N. YELLAPPA

FOREST & ENERGY REQUIREMENTS CONFLICT FOR RESOURCES
Myforest 21(4):253-256. 1985.

Link between food, energy and future outlook.

REDDY, A.N. YELLAPPA

FOREST CATCHMENT AREAS IN KARNATAKA & WATER SUPPLIES
Myforest 21(2): 79-88. 1985.

Close relationship of groundwater recharge and forests.
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REDDY, A.N. YELLAPPA
INTEGRATED APPROACH FOR ECODEVELOPMENT OF UTTARA KANNADA DIST.
KFD. p. 63.

REDDY, A.N. YELLAPPA

INFORMATION SYSTEM AND ASSESSMENT OF BIOMASS PRODUCTION AND
MANAGEMENT

Workshop on "Management Information System for Watersheds in
dryland ecosystem." DMC. Mysore. (Mimeo).

Assessment of maladies in dryland ecosystem and examination of
ecorestroation techniques for biomass production at low external
inputs.

REDDY, VENKAT D.

DEFORESTRATION AND ITS IMPACT ON ECOLOGICAL PROBLEMS WITH SPECIAL
REFERENCE TO WESTERN GHATS

Ind. J. Envi. Prot. 8(12):930-936 1988.

Deforestration as a cause of ecological degradation.

SHAH, S.A.
SOCIO-ECONOMIC STRATEGIES TO SAVE TROPICAL FORESTS OF INDIA
Wasteland News 6(2):2-14

SHETTY, B.V. & K.M. KAVERIAPPA

THE WESTERN GHATS - NEED FOR PRESERVATION

Perspectives on Dakshina Kannada and Kodagu, Mangalore Univ.
Decennial Vol. pp. 258-271. 1991.

Emphasis on necessity for conservation of ecosystems nurturing
high biological diversity.

SHYAMSUNDER, S. & A.N. YELLAPPA REDDY

PRESSURE ON OUR FORESTS

Kar. St. of Env. Rep. (Ed.) Cecil J. Saldanha. pp. 12-19.
1984-85.

Status of Karnataka forests and the various factors contributing
to its destruction.
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FLORA AND FORESTRY

ABRAHAM, A.

THE PLANT WEALTH OF THE WESTERN GHATS AND THE NEED FOR THEIR
CONSERVATION

Seminar on "Ecodevelopment of Western Ghats." Kerala For. Res.
Instt. 11:1-16. 1984. Peechi. (Mimeo)

Topography and plant wealth of Western Ghats.

ADKOLI, N.S.

MANAGEMENT OF VULNERABLE EVERGREEN FORESTS

Myforest 16(2): 118-126. 1980.

Reasons for smuggling and effective control measures.

ALAGAWADI, A.R. & V.C. PATIL

SOIL MICROFLORA UNDER FOREST TREE SPECIES

Seminar on "Ecology of Western Ghats", Karnataka University. pp.
35. 1992. (Mimeo).

Nature and extent of soil microflora under different tree species
on red soils at Dharwad.

ANANDALWAR, T.R. & AL.

NECESSITY OF IDENTIFICATION, CULTIVATION, COLLECTION, PRESERVA-
TION AND PROMOTION OF MEDICINAL PLANTS IN KARNATAKA

Myforest 25(1):67-73. 1979.

Cultivation and preservation of medicinal plants in Karnataka.
Suggestion for establishment of drug corporation.

ANONYMOUS

SIRSI TOWN FIREWOOD SUPPLY PLAN (KANARA SOUTHERN DIVISION) SIRSI
RANGE

Forest Utilisation Officer, KFD .pp. 1-32. 1983. Bangalore.
Utilisaion, management, regulations, control and records for
fuelwood.

ARORA, R.K.
ECOLOGICAL NOTES ON THE VEGETATION OF COORG DISTRICT, WESTERN
GHATS

Ind. For. 91(10): 722-742. 1965.

Status and floristic composition of scrub, deciduous & evergreen
forests.

ARORA, R.K.
THE FLORA OF NORTH KANARA

Ind. For. 86(10): 609-616. 1960.

Plant wealth of the district - 1750 species of higher plants and
75 species of ferns.

ARORA, R.K.
THE BOTANY OF COORG FOREST
Proc. Nat. Acad. Sci. 30(b):289-305. 1960.

BELLIAPPA, K.A.

WORKING PLAN FOR THE STATE FORESTS OF KOPPA DIVISION
Forest Dept. GoK. 1979.

44



BHAGWAT, S.R.

THE PROBLEM OF FOREST ENCROACHMENT

Myforest 1(3):35-39. 1964.

Illicit felling, unauthorised cultivation and problems of protec-
tion against encroachments.

BHAGWAT, S.R.

OUR VANISHING FORESTS

Myforest 11(2):123-136. 1975.

The impact of deforestation on the environment.

BHAT, D.M. & AL.
PLANT DIVERSITY STUDIES IN UTTARA KANNADA DISTRICT
Technical Report 9, CES, IISc. 1987. Bangalore.

BHAT, D.M. & AL.

BIOLOGICAL SPECIES DIVERSITY IN SOME LOCALITIES OF WESTERN GHATS

Technical Report 33, CES, IISc. pp. 1-35. 1986. Bangalore.
(Mimeo) .

Estimation of diversity and baseline data on insect, bird and
plant communities.

BHAT, D.M. & MADHAV GADGIL

ABOVE GROUND HERB LAYER PRODUCTIVITY UNDER DIFFERENT LANDUSE
SYSTEMS IN UTTARA KANNADA DIST. OF KARNATAKA

Tech. Rep. No. 20. CESm IISc. pp. 1-7. 1987. (Mimeo)

Land categorisation and herb layer productivity.

BHATT, H.R.

FACTORS CONTRIBUTING TO THE DEPLETION OF FORESTS AND WILDLIFE IN
THE MALNAD AREA, KARNATAKA

Geobios (Spl. Vol.) pp. 268-272. 1985.

BHATTACHARYA, & AL.

GROWTH RING ANALYSIS OF INDIAN TROPICAL TREES: DENDROCLIMATIC
POTENTIAL

Curr. Sci. 62(11):736-741. 1992,

Tree ring analysis of Tectona grandis, Cedrela toona, Michelia
champaca and M. nilagirica from Western Ghat Region.

C. toona Michelia species collected from Koppa (Chickmagalur) and
other aspects of climatic changes.

BURLEY, J. & P. HOWLAND

MYSORE PAPER MILLS: PROGRAMME OF RESEARCH AND ORGANISATION

Rep. to the Overseas Development Administration. pp. 1-78. 1984.
London.

Species research, nursery, silvicultural seed supply and handling
research.
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CHANDRASHEKAR, K.

BIOLOGICAL SPECIES DIVERSITY OF SOME SELECTED SITES IN WESTERN
GHATS OF KARNATAKA, INDIA

"First Asian School on conservation biology." CES, IISc. 1987.
(Mimeo) .

Preliminary analysis of baseline data on species diversity of
insects, plants and birds.

CHENGAPPA, B.U.

REVISED WORKING PLAN FOR YELLAPUR-MANCHIKERI FORESTS (1985-86 TO
2005-2006)

Working plans division. GoK. pp. 1-48. 1986. Dharwad.

Forest composition, produce and utilisation, past and future
management, miscellaneous regulations, etc.

CHENNAVEERATIAH, M.S. & AL.

INTERDISCIPLINARY CO-ORDINATED INVESTIGATIONS OF BIOTIC AND
ABIOTIC ECO-SYSTEM OF SELECTED AREAS OF U.K. OF KAR. CONSTITUTING
PART OF THE WESTERN GHAT REGION

Report submitted to Dept. of Envir. GoI. 1984.

Biotic studies like orchids, mangroves, birds, flowers and abiot-
ic details like geology, erosion, landuse, mining pollution, etc.
of River Kali.

COPLESTON, W.E.
WORKING PLAN FOR YELLAPUR ABOVE GHAT FORESTS
Forest Dept.

DESHMUKH, D.K.

REGENERATION OF ROSEWOOD

Myforest 10(2):87-93. 1975.

Adequate and successful regeneration of rosewood.

DESHMUKH, D.K.

REGENERATION AND MANAGEMENT OF DALBERGIA LATIFOLIA ROXB. ROSEWOOD
KFD. Shimoga, Karnataka, pp. 1-40. 1991. (Mimeo)

Distribution and management of the species, natural and artifi-
cial regeneration.

DESHMUKH, D.K. & AL.

WORKING PLANS - AN ECOLOGICAL APPROACH.

Seminar on "Forest and Environment". KFD. pp. 1:15-19. 1981.
Bangalore. (Mimeo)

Management of reserve forests on a scientific basis.

A STUDY ON THE MANGROVES OF THE KALI & AGHNASHINI RIVER ESTUARIES
OF UTTARA KANNADA DISTRICT
J. Ind. Bot. Soc. 65:111-116. 1986

puUTT, C.B.S. & B. MANIKIAM

FOREST ECOLOGY AND RELATED WEATHER INFLUENCES

Tech. Rep. ISRO-NNRMS-TR-66-87. pp. 101. 1987 (Mimeo)

Forest meteorological information system suggested to understand
the ecology of forests and their better management. (Karnataka
State in general).
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GAONKAR, P.D. & A. AKBAR SHA

WESTERN GHATS & OUR NATURAL RESOURCES
Myforest 25(1):77-83, 1989.

Need & measures for protection.

GARLAND, E.A.
REVISED WORKING PLAN FOR YELLAPUR & MUNGOD AREA
Forest Dept., 1935.

GOVT. OF KARNATAKA

WORKING PLAN FOR SIRSI AND SIDDAPUR (KANARA SOUTHERN DIVISION)
GoK. Forest Dept. Kanara Working Plans Division, pp. 1-142. 1966.
Belgaum.

Forest composition, produce and utilisation, past and future
management miscellaneous regulations, etc.

GOVT. OF KARNATAKA

WORKING PLAN FOR THE NARASIMHA DEVARABETTA STATE FORESTS

Working plans and forest surveys. GoK. 1957.

Area, produce, utilisation and exploitation, management systems,
miscellaneous regulations, etc.

GOVT. OF KARNATAKA

STATISTICAL BROCHURE - 1987

Issued by : The Principal Chief Conservator of Forests in Karna-
taka, Bangalore, GoK. pp. 1-49. 1987.

Forest area, census data of wildlife and departmental details in
Karnataka State.

GOVT. OF MYSORE

NOTE FOR DISCUSSION DURING THE FOREST CONFERENCE AT YELLAPUR
Govt. of Mysore. pp. 1-26. 1973

Forest areas, concessions and privileges.

GUPTA, A.C.
PRESERVATION PLOTS IN KARNATAKA
In. Natl. Seminar on Forests & Environment. 1981. Bangalore.

HULHUR, G.L.

SPECIAL SCHEME FOR REHABILITATION OF DEGRADED HIGH FOREST BLOCKS
I TO IX AND XX OF HALIYAL FOREST DIVISION

Karnataka Forest Dept. GoK. pp. 1-55. 1983.

Artificial regeneration techniques for degraded forest blocks.

JAYAKUMAR, M.N. & P. SRINIVAS

RADIO TELEPHONE COMMUNICATION FOR FOREST DEPT.

Karnataka Forest Dept. pp. 1-49. 1989. Bangalore,

Objectives in preparing a comprehensive and integrated communica-
tion network for Karnataka Forest Dept. pp. 1-49. 1989. Banga-
lore.

Objectives in preparing a comprehensive and integrated communica-
tion network for Karnataka Forest Dept.
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KADAMBI, K.
THE MONTANE EVERGREEN FOREST BISALE REGION
Ind. For. 65:189-201. 1939.

KADAMBI, K.
THE EVERGREEN GHAT RAIN FOREST OF THE TUNGA & BHADRA RIVER
SOURCES

Ind. For. 68:233-240 and 305-312. 1942.

KADAMBI, K.
THE EVERGREEN GHAT RAIN FOREST, AGUMBE - KILANDUR
Ind. For. 67:184-203. 1941.

KADAMBI, K.
EVERGREEN MONTANE FORESTS OF THE WESTERN GHATS OF HASSAN DIS-
TRICT, MYSORE STATE

Ind. For. 76:18-30; and 121-132. 1950.

KADAMBI, K.

WORKING PLAN REPORT

Working plan, Hunsur Range, pp. 1-174. Mysore Division.

Forest area, produce, utilisation, past management, proposals,
regeneration work, regulations, etc.

KARNATAKA FOREST DEPT.

DECADE OF FOREST RESEARCH IN KFD

KFD. GoK. pp. 1-67, 1988. Bangalore.

Projects done, list of publications, future scope of research,
etc.

KCcDC, MANGALORE

CASHEW PLANTATION IN KARNATAKA
Myforest 21(1):29-32. 1985.
Present production and improvement.

KORLAHALLY, S.H.

REVISED WORKING PLAN FOR THE MIXED TEAK FOREST. I - X & VIIA OF
HALIYAL TALUK, NORTH KANARA DISTRICT

Forest Dept. 1957

KUSHALAPPA, K.A.

CHECKLIST OF SOME RARE AND COMMON PLANTS

Myforest 23(2):71-74. 1987.

Plantsof Umbalumatte, Bagamandala Range, Madikeri Division, at
500 -1200 m. elevation.

KUSHALAPPA, K.A.

TREE IMPROVEMENT WORKS IN KARNATAKA

Seminar on "Forest Tree Seed". pp. 53-66. 1988. Hyderabad.
(Mimeo) .

Social forestry, seed production, certification and improvements.
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KUSHALAPPA, K.A.

COMMERCTIAL PRODUCTIVITY OF KANARA FORESTS, KARNATAKA

Ind. For. 109(7):644-653. 1984.

Potential of natural forests, regneration potential and planta-
tion potential.

KUSHALAPPA, K.A.

SILVICULTURAL SYSTEMS THAT MAINTAIN ECOLOGICAL BALANCE

Seminar on "Forests and Environment". (Session 1IV), KFD. pp. 79-
83. 1981.

Bangalore.

Protection forestry and commercial forestry.

KUSHALAPPA, K.A.

TEAK UNDERPLANTING

Myfores 18(1):159-163. 1982.

Underplanting and present condition of forests.

KUSHALAPPA, K.A.

A SHORT NOTE ON WHITE CEDAR

Myforest 7(4):1-4. 1970.

Distribution, anatomy, uses and botanical characters.

LAKSHMANA, A.C.

FIREWOOD IN KARNATAKA STATE - AN APPRAISAL OF CONSUMPTION PAT-
TERNS AND CONSERVATION STRATEGIES

Sem. on "Forest and environment"

KFD. 3:35-39. 1981. Bangalore.

LAKSHMANA, A.C. & C.K. SUBRAMANYAM

GRASSY PATCHES IN THE WESTERN GHATS OF KARNATAKA WITH PARTICULAR
REFERENCE TO COORG

Myforest 12(4):179-181. 1976.

Vegetation types and statistics of grassy patches.

LOFFEIER, MARTIN ERIC

SYLVICULTURE ET SYLVIGENESE EN FORET SEMPERVIRENTE DU COORG (SUD-
OUEST DE L'INDE)

These de Doctorat de L'Universite paris VI, pp. 211. 1988.
Effects of selective felling and rates of logging for sustinance
of forest quality.

MAVINKURVE, G.R.

WORKING PLAN FOR INLAND COASTAL FORESTS OF KANARA WESTERN DIVI-
SION

KFD. GoK.

MAVINKURVE, G.R.

WORKING PLAN FOR THE JOIDA-SUPA FORESTS OF KANARA NORTHERN DIVI-
SION

KFD. GoK. pp. 1-44. 1946-47. Belguam.

Forest composition and produce, utilisation, past and future
management, miscellaneous regualations, etc.
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MELKOTE, A.S. & S. SHYAMSUNDER

TOWARDS A POLICY OF ALLOCATION AND PRICING OF FOREST INDUSTRIAL
RAW MATERIAL - A CASE STUDY

Sem. on "Forest and environment." KFD. 3:41-52. 1981. Bangalore.
Forest based industries and pricing of forest industrial raw
material.

MULIMANI, M.V.

REVISED WORKING PLAN FOR THE HALIYAL TEAK POLE FOREST

KFD. GoK. 1984-85 to 2004-2005. pp. 1-190. Dharwad.

Forest composition, utilisation of produce, past and future
management, afforestation, miscellaneous regulations, etc.

MUNDKUR, S.A.

THE REVISED WORKING PLAN FOR THE GANGAVALI VALLEY HIGH FOREST OF
KARNATAKA WESTERN DIVISION

KFD. GoK.

NAIR, N.C. & P.DANIEL

THE FLORISTIC DIVERSITY OF THE WESTERN GHATS AND ITS CONSERVATION
: A REVIEW

Proc. Ind. Acda. Sci. (Animal Sci., Plant Sci.) Suppl. 127-163.
1986.

NAITHANI, B.D.
STUDIES ON THE FLORA OF BANDIPUR RESERVE FOREST, MYSORE STATE
Bull. Bot. Surv. India. 8:253-263. 1966.

NARENDRA PRASAD S. & AL.

AUTOECOLOGY OF INDIGENOUS PLANT SPECIES APPROPRIATE FOR REVEGETA-
TION OF KARNATAKA WESTERN GHATS

CES. IISc. Rep. to DEE. GoK. 1984-85. Bangalore.

Habitat, status, phenolog, productivity of growth responses of
indigenous plant species

NEGINHAL, S.G.

FORESTRY, WILDLIFE AND ENVIRONMENT

Sem. on "Forest and Env."

KFD. 2:8-12. 1981. Bangalore.

Forestry based on the requirements of wildlife and environment.

PARISHWAD, B.S. & AL.

PROJECT FOR PROVIDING CATTLE PROOF TRENCH TO THE FOREST AREAS
SUSCEPTIBLE FOR GRAZING

Govt. of Kar. pp. 1-40. 1987

Identified areas for cattle proof trenches, details of the
project and the cost.

PARISHWAD, B.S. & AL.

PROJECT FOR RAISING GAP PLANTATION IS DEGRADED FORESTS FOR KADA-
SOLLI AND KADRA RESERVOIR CATCHMENTS

KFD. GoK. pp.104. 1987.

Formulation based on local factors for rehabilitation of degraded
catchment & management.
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PASCAL, J.P.

LES FORETS DENSES HUMIDES SEMPERVIRENTES DES GHATS OCCIDENTAUX DE
L'INDE

Institut Francais de Pondicherry Travaux de la section scienti-
fique et technique - Tome XX. pp. 318. With maps, tables and
plates. Pondicherry.

PEARSON, R.S.
WORKING PLAN REPORT FOR ANKOLA HIGH FOREST BLOCKS XXIV & XXV
Forest Dept. 1908.

PRASAD, A.G. DEVI & M.V. SHIVALINGARADHYA

DISTRIBUTION AND ECONOMIC POTENTIAL OF DALBERGIA IN KARNATAKA
Myforest 24(4):241-247. 1988.

Geographic distribution and economic potential of some rare and
endemic plant species.

PRASAD, S.N. & MADHAV GADGIL

STUDIES ON GROWTH AND EXPLOITATION BAMBUSA ARUNDINACEAE IN KARNA-
TAKA.

Third silviculturists and forest research officers conference.
pp. 32-34. 1980. Dharwad. Estimates of annual increment and
harvest techniques.

RAI.S.N.

RATE OF GROWTH OF SOME SPECIES RAISED IN THE HIGH RAINFALL ZONE
OF KARNATAKA.

Myforest 12(2):79-81. 1976.

Methodology for computation of growth rates of some fast growing
species.

RAI. S.N.
VOLUME PRODUCTION BY SOME TROPICAL RAIN FOREST SPECIES
Myforest 13:47-80. 1977.

RAI, S.N.

NURSERY PLANTING TECHNIQUES OF SOME OF THE EVERGREEN SPECIES OF
KARNATAKA

Myforest 14(2):77-86. 1978.

Uniform technique on raising nursery stock and plantations of
many species.

RAI. S.N.

NURSERY AND PLANTING OF SOME TROPICAL EVERGREEN AND SEMIEVERGREEN
SPECIES.

Govt. Branch Press . pp. 50. Gok. 1978. mathikere.

RAI, S.N.

LEAF AREA OF SOME TROPICAL RAIN FOREST TREE SPECIES OF WESTERN
GHATS

Ind. J. Ecology. 6:1-6. 1979.

RAI, S.N.
GAP REGENERATION IN WET EVERGREEN FORESTS OF KARNATAKA

KFD. pp. 16. 1979.

Technique for plantation in Agumbe, kagneri, Kemphole and Gare-
muri areas.
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RAI, S.N.
RATE OF GROWTH OF HOPEA PARVIFLORA BEDD.
Myforest 15(1):31-37. 1979.

RAI, S.N.
REGIONAL VOLUME TABLE FOR WHITE CEDAR DYSOXYLON MALABARICUM BEDD.
(DATE FROM KARNATAKA)

Ind. For. 105(3):230-231. 1979.

Volume table based on linear regression.

RAI, S.N.
DIAMETER/HEIGHT AND DIAMETER/GIRTH RELATIONSHIP OF SOME RAIN
FOREST TREE SPECIES OF KARNATAKA, INDIA

Malaysian Forester. 42:53-58. 1979.

RAI, S.N.
REGIONAL VOLUME TABLES FOR SOME TROPICAL RAIN FOREST TREE SPECIES
OF KARNATAKA

KFD. 1980

RAI, S.N.
REGIONAL VOLUME TABLES FOR GURJAN OIL TREE AND ITS CERTAIN OTHER
RELATIONSHIPS (DATA FROM KARNATAKA)

Ind. For. 106:574-577. 1980.

RAI, S.N.
REGIONAL VOLUME TABLE FOR HOLIGARNA GRAHAMII HOOK AND ITS CERTAIN
OTHER RELATIONSHIPS (DATA FROM KARNATAKA)

Ind. For. 106(2):113-115. 1980.

Volume tables based on linear regression.

RAI, S.N.

FLORISTIC COMPOSITION AND SURVIVAL PATTERN OF TROPICAL RAIN
FOREST TREE SPECIES OF WESTERN GHATS, INDIA

Myforest 17:101-110. 1980.

RAI, S.N.
REGIONAL VOLUME TABLE FOR SOME TROPICAL RAIN FOREST TREE SPECIES
OF KARNATAKA

India Govt. Branch Press. pp. 98. 1980. Dharwad.

RAI, S.N.
RATE OF GROWTH OF SOME EVERGREEN SPECIES
Ind. For. 107:513-518. 1981.

RAI, S.N.

PRODUCTIVITY OF TROPICAL RAIN 'FORESTS OF KARNATAKA

Ph.D.Thesis. Bombay Univ.pp. 182. 1981.

Biomass and productivity of various components in Agumbe (Shimo-
ga), Bannadpore (Kodagu), kagneri (Hassan) and South Bhadra
(Chickmagalur) during 1976-79.

RAI. S.N.

PROTECTION FORESTRY WITH A REFERENCE TO ECOLOGICAL BALANCE IN THE
TROPICAL RAIN FORESTS OF WESTERN GHATS OF KARNATAKA

Sem. on "Forests and environment. KFD. 4:73-78. 1981.
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RAI. S.N.

NOTE ON NURSERY AND REGENERATION TECHNIQUE OF SOME SPECIES OCCUR-
ING IN SOUTHERN TROPICAL WET EVERGREEN AND SEMI EVERGREEN FORE PA
Ind. For. 109(3):127-136. 1983

RATI. S.N.

ABOVEGROUND BIOMASS IN TROPICAL RAIN FORESTS OF WESTERN GHATS,
INDIA

Ind. For. 110(8):754-764. 1984.

RATI. S.N.

BOLE, BRANCH, CURRENT YEAR TWIG, LEAF AND ROOT BIOMASS PRODUCTION
IN TROPICAL RAIN (WET EVERGREEN) FORESTS OF WESTERN GHATS OF KAR
Ind. For. 110(9):901-912. 1984.

Techniques for biomass estimation.

RAI, S.N.
EFFECT OF BIOTIC PRESSURE AND REGERATION AND COMPOSITION OF MOIST
DECIDUOUS FORESTS IN KARNATAKA

Van Vigyan. 23(1 & 2):13-22. 1985.

The impact of cattle and human activities on the regeneration
capacity of the forests.

RAI, S.N.

NOTE ON NURSERY AND REGENERATION TECHNIQUE OF SOME SPECIES OCCUR-
ING IN SOUTHERN TROPICAL WET EVERGREEN AND SEMI EVERGREEN FOREST

Ind. Foatr. 112(8):645-657. 1985.

Regeneration and nursery techniques for 12 species and descrip-
tion of ripening time, seed weight, viability, germination, etc.

RAI, S.N.

TROPICAL RAIN FORESTS OF INDIA, THEIR MANAGEMENT AND REGENERATION
Ind. For. 115(2):82-88. 1989.

Broad description and classification of forests and general past
management. Suggestion for regeneration and re-stocking.

RAI. S.N.
RESTORATION OF DEGRADED TROPICAL RAIN FORESTS OF WESTERN GHATS
Ind. For. 116(3):179-188. (1990).

RAI, S.N. & J. PROCTOR

ECOLOGICAL STUDIES ON FOUR RAINFORESTS IN KARNATAKA

J. Eco. 74(2) :455-463. 1986.

Structure and floristics of four evergreen rainforest sites at
575-800 m altitude in Karnataka.

RAIZADA, M.B. & AL

A CONTRIBUTION TO THE BOTANY OF CHIKMAGALUR DISTRICT KARNATAKA
STATE

Ind. J. For. 2(4):336-349. 1979

RAJPUROHIT, S. KISHAN

THE BIOGEOGRAPHY OF INDIAN MANGROVES
Myforest 25(1):1-18. 1989.

Geographical distribution and classification.
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RAMACHANDRASWAMY. H.

STUDY OF FORESTS AND SOILS UNDER DIFFERENT TYPES OF LANDUSE IN
SRINGERI TALUK, CHIKMAGALUR DT.KARNATAKA.

pp. 1-154. 1987. Sringeri (Mimeo)

Vegetation and soils under different types of forest cover and
landuse.

RANGANATHAN COMMITTEE

SCIENTIFIC CULTIVATION OF EXOTIC MEDICINAL PLANTS

Ranganathan Committee. Govt. of Mysore. pp. 1-26. 1972.
Identification of areas for growing suggested medicinal plants.

RANGANATHAN. C.R.

WHITHER FORESTRY IN THE 1980'S

Conv. Agric. Technologists. Sem. on "Agric. Chal

lenges of 1980's." IAT. pp. 54-62. 1976. Bangalore.

The right approach to forest management and the reasons for
steady dimunition of forest areas.

RAO, M.R. & AL.

SOME ADDITIONS TO THE FLORA OF CHIKMAGALUR DT. KARNATAKA FROM
SRINGERI TALUK.

J. Econ. Tax. Bot. 7(2):365-371. 1986.

RATNAGAR, S.N.J.

WORKING PLAN FOR ANKOLA, HONAVAR AND BHATKAL BELOW GHAT INLAND
FORESTS

Forest Dept. 1928.

RAZI, B.A.
SOME OBSERVATIONS ON PLANTS OF THE SOUTH INDIAN HILLTOPS AND
THEIR DISTRIBUTION

Proc. Natl. Instt. Sci. Ind. 21(2):79-89.1955

REDDY, A.N. YELLAPPA

INTERACTION OF WATER CYCLE AND VEGETATION

Sem. on "Forest and environment". KFD. 4:11-15. 1981. Bangalore
(Mimeo) .

Destruction of vegetation in Karnataka and its impact on rain-
fall.

REDDY, A.N. YELLAPPA

GREVILLEA ROBUSTA IN COFFEE PLANTATIONS OF KARNATAKA
Myforest 26(4):335-351. 1990.

Shade tree support for pepper crop effect on soil.

REDDY, A.N. YELLAPPA
FORESTRY AND ENVIRONMENT PERSPECTIVE OF A FORESTOR

Training Programme on Management of Environment for IAS, CES. pp.
125-132. 1991. (Mimeo).

need for priority shift to produce non-conventional energy,
conservation of wildlife & forests and development without de-
struction.



REDDY, A.N. YELLAPPA & AL.

STUDIES ON THE RESPONSE TO REGENERATION BY PROTECTION FROM BIOTIC
INTERFERENCE

Myforest 25(1):33-42. 1989.

Aspects of vegetation, physical and chemical properties of soil,
soil fauna in protected and unprotected plots.

REDDY, A.N. YELLAPPA & K.YEKANTAHAPPA
PROPOGATION TECHNIQUE OF OXYTENANTHERA STOCKSII
Myforest 25(1):30-32. 1989.

Simple, large scale propagation technique.

SALDANHA, C.J.
FLORA OF KARNATAKA - VOL. I
Pub. : Oxford & IBH. 1984. New Delhi.

SALDANHA, C.J. & D.H. NICOLSON
FLORA OF HASSAN DISTRICT
Amerind Pub. Co. Pvt. Ltd. 1976.

SHAILAJA, R. & AL.
EXPERIMENTS IN MIXED SPECIES FORESTRY
Bio-energy Soc. of India, 1991. New Delhi.

SHYAMSUNDER, S.

HOW HAVE THE CHANGING FOREST POLICIES OVER THE 1980S AFFECTED
HERITAGE OF BIO-DIVERSITY?

Workshop on "Linkages between wasteland and bio-diversity". CES.
(Mimeo)

Critical analysis of The Forest Conservation Act, 1980 and its
amendments and the new Forest Policy, 1988.

SHYAMSUNDER, S. & AL
EVERGREEN FORESTS, SHOULD THESE BE WORKED?
Sem. on "Forest & environment." KFD. 4:113-115. 1981. Bangalore.

SHYAMSUNDER, S. & AL.

WESTERN GHATS IN KARNATAKA, ITS ECOLOGICAL DECLINE AND STEPS FOR
REVIVAL

Sem. on "Eco-development of Western Ghats.!" KFRI. 201-203. 1984.
Peechi, Kerala.
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FAUNA & FISHERIES

APPAYYA, M.K.

OPERATION ELEPHANT TRANSLOCATION

Myforest 23(3):127-131. 1987.

Methodology for translocating wildlife to safer habitats.

APPAYYA, M.K.

SEA TURTLE CONSERVATION WITH PARTICULAR REFERENCE TO KARNATAKA
Myforest 21(2):89-90. 1985.

Conservation programme initiated at West coast (Isolem from
Karwar to Mangalore) by Forest Dept.

BALAIAH, B.
ELEPHANTS IN KARNATAKA

Myforest 11(2):81-84. 1975.

Distribution of elephants in South India and favourable condi-
tions.

BASAPPANAVAR, C.H.

TWELVE YEARS OF PROJECT TIGER IN BANDIPUR NATIONAL PARK

Project Tiger. KFD. pp. 1-14. 1985. Mysore.

Floristic and faunal composition , legal status, extent of the
reserve and management.

BASAPPANAVAR, C.M.

POPULATION DYNAMICS IN BANDIPUR TIGER RESERVE (PREDATOR-PREY
RELATIONSHIP)

Myforest 15(1):9-16. 1979

Ecological distribution, food habits and the number which can be
supported.

BHATTA, G.K.
SOME ASPECTS OF REPRODUCTION IN THE APODAN AMPHIBIAN, ICHTHYOPHIS

Ph.D. thesis. Kar. Univ. 1986. Dharwad.

BIRASAL, N.R. & AL.

ECOLOGY OF ZOOPLANKTON OF SUPA RESERVOIR OF KALI RIVER DURING THE
FILLING PHASE (WESTERN GHATS, 'KARNATAKA)

J. Freshwater Bio. 1(1):15-23. 1989.

Seasonal illustrations of zooplankton of supa reservoir were
correlated with ambient environmental factors.

DANIELS, R.J.R
A CONSERVATION STRATEGY FOR THE BIRDS OF THE UTTARA KANNADA

DISTRICT
Ph. D. Thesis, CES, IISc. pp. 238. 1989. Bangalore. (Mimeo).

DANIELS, R.J.R.
A FIELD KEY TO THE IDENTIFICATION OF ANURANS OF WESTERN GHATS

Blackbuck. 7(2):30-322. 19°1.

DANIELS, R.J.R.
PRACTICAL METHODS FOR STUDYING BIRD-VEGETATION ASSOCIATIONS IN

THE FORESTS OF THE WESTERN GHATS
Workshop on "Medicinal plant conservation areas of tropical

forests".
Indo-Danish Joint Committee. 2.1-2.8. 1991. CES, IISc. (Mimeo).
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DANIELS, R.J.R.
THE PROBLEM OF CONSERVING AMPHIBIANS IN THE WESTERN GHATS, INDIA
Curr. Sci. 60(11):630-632. 1991.

DANIELS, R.J.R. & AL.

ON ASSIGNING CONSERVATION VALUES TO BIRD SPECIES OF WESTERN GHATS
Conservation Biology 5(4). 1991.

Geographic distribution, taxonomy, habitat preference, degree of
threat and ecological role of birds.

DANIELS, R.J.R. & AL.
BIRDS OF THE MAN MADE ECOSYSTEMS: THE PLANTATIONS
Proc. Ind. Acad. Sci. (Animal Sci.). 99:39-52. 1990.

DANIELS, R.J.R. & AL.

CHANGES IN THE BIRD FAUNA OF UTTARA KANNAD, INDIA IN RELATION TO
CHANGES IN LANDUSE OVER THE PAST CENTURY

Biological Conservation 52:37-48. 1990.

The importance of conservation of the biological diversity of the
semi-arid tracts of the Indian Subcontinent.

DANIELS, RANJIT R.J.

THE AMPHIBIAN FAUNA OF KARNATAKA: WHAT DOES IT SUGGEST?

In: Kar. St. of Envir. Rep. V. (Ed.) C.J. Saldanha. pp. 79-86.

A study on diversity, status and ecology of the amphibians of
Karnataka.

DAVIDSON, J.
BIRDS OF NORTH KANARA - PART I
J. Bombay Nat. Hist. Soc. 11:652-679. 1989a.

DAVIDSON, J.
BIRDS OF NORTH KANARA - PART II
J. Bombay Nat. Hist. Soc. 12:43-72. 1989b.

DEPT. OF ECOLOGY & ENVIRONMENT

TIGER, THE PRIDE OF OUR FORESTS - BANDIPUR TIGER PROJECT. AN
EDUCATIONAL PACKAGE OF THE KARNATAKA COAST

DEE. GoK. 1983

DESHPANDE, V.K. & V.B. NADKARNI

POTENTIALS OF ESTABLISHMENT OF PISCICULTURE IN WESTERN GHAT
RESERVOIRS ON KALI RIVER & ITS TRIBUTARIES IN NORTH KANARA: A
CASE STUDY

Seminar "Ecodevelopment of Western Ghats" pp. 49-51. 1985. Utha-
gamandalam. (Mimeo).

Potential for establishing pisciculture in the reservoirs.

GADGIL, MADHAV

STATUS OF WILD MAMMALS IN KARNATAKA

In Kar. St. of Env. Rep. (Ed.) C.J. Saldanha. pp. 22-35.

Status of major wild mammals in the forest ranges and factors to
govern their distribution with special reference to elephants.
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GADGIL, MADHAV & P.VIJAYAKUMARAN NAIR

OBSERVATIONS ON THE SOCIAL BEHAVIOUR OF FREE RANGING GROUPS OF
TAME ASIATIC ELEPHANTS (ELEPHAS MAXIMUS LINN.)

Proc. of the Ind. Acad. of Sci. (Anim. Sci.). 93(3):225=-233. 1984
Observations on the social behaviour of tame elephants at wild-
life sanctuaries of Bandipur, Mudumalai and Anamalai in South
India.

GREEN, S. & K. MINKOWSKI
THE LION TAILED MONKEY AND ITS SOUTH INDIAN RAIN FOREST HABITAT
Primate conservation. pp. 289-337. 1977. New York.

HEGDE, MALATI & R.J.R. DANIELS

AN INFORMATION SYSTEM FOR THE BIRDS OF WESTERN GHATS
Envis. Centre - Rep. CES, IISc. pp. 54. 1986. (Mimeo)

A computerised information software package for the birds.

HUSSAIN, KHADER M.

THE RUTHLESS INDIAN WILD DOG OR DHOLE (CUON ALPHINUS, PALLAR)
Myforest 8(3):1-15. 1971.

Distribution, salient features, habit, habitat, reproduction and
role in maintaining ecological balance.

ICAR

SUMMER INSTITUTE ON PATHOLOGY OF DISEASES OF WILDLIFE

ICAR - UAS. 1979. Bangalore. (Mimeo)

Lectures on ecological considerations and general principles in
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captive zoo animals.
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GRAMME IN WILDLIFE BIOLOGY

Centre for theoretical studies, microbiology and cell biology
laboratory, IISc. pp. 1-71. 1982. Bangalore.
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KADAMBI, K.
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Myforest 6(1):2-8. 1969.
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KARANTH, K. ULLAS
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Ecology & Environment, GoK. pp. 118. 1984. (?)

Present status and the plan for conservation of the macaque and
its habitat.

KARANTH, K. ULLAS

STATUS SURVEY REPORT, JAGORA VALLEY

WWFF. pp. 21. 1978. (Mimeo)

Information on wildlife resourcess and human pressures existing
and planned and specific recommendations for preservation.



KARANTH, K. ULLAS
ON FACTORS GOVERNING THE DISTRIBUTION OF WILD MAMMALS 1IN
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KURUP, G.U.
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In M.R.N. Prasad & T.C. Anand Kumar (Eds.) Use of non human
primates in biomedical research. pp. 62-73. 1977. New Delhi.
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MANAGEMENT OF ELEPHANTS IN MYSORE DISTRICT, KARNATAKA

Myforest 26(2):253-261. 1990.
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KUusuMA, M.S. & AL.

PLANKTON DISTRIBUTION IN THE KALI ESTUARY, KARWAR, CENTRAL WEST
COAST OF INDIA

Env. Eco. 6(1) : 115-119. 1988.

Plankton population of Kali Estuary.

MALLIKARJUNAIAH, T.S.

SOME OF OUR FASCIANTING BIRDS

Myforest 14(2): 97-101. 1978. & 15(2): 91-95. 1979

Description, habitat, food habits of 6 common birds of Karnataka.
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WILDLIFE MANAGEMENT

Myforest 15(3):153-156. 1979.
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A SURVEY AND STUDIES ON BIOLOGY OF ENDANGERED SPECIES OF AMPHIB-
IANS AND REPTILES OF WESTERN GHATS - UTTARA KANNADA & CHIKMAGALUR
Kar. Univ. (Western Ghats Eco-development Programme). pp. 40.
1988. (Mimeo) .

Status survey of reptiles and amphibians and effect of environ-
mental changes on their reproductive & breeding cycles.
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J.C. Daniel (Ed.). "The status of the Asian Elephant in the
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Tech. Rep. No.4, IISc. pp. 1-9. 1977. Bangalore.

Shrinkage of habitats. Conflict with human interests and conse-
quent depletion of elephant population due to killing.

NEGINHAL, S.G.

AVIFAUNA

Myforest 8(3):27-30. 1971.

Breeding and migration habits; bird sanctuaries in Karnataka.
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LANGURS (PRESBYTIS JOHNII) OF SOUTH INDIA
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