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Editorial
It   gives   me   pleasure to come out with   this issue of   My Forest, March 2015 and
June 2015 (2 issues combined). Recently we had come up with Golden Jubilee issue
which was received very well. That issue was released by Honourable Forest Minister
in April 2016.
This year the monsoon is good and taking its full advantage the Forest Department
launched a massive planting programme aptly named ‘KOTI VRUKSHA ANDOLANA’.
This was between 2nd July to 10th July and more than a crore seedlings were planted
all over the state. Every Range, every Division across the state showed huge enthusiasm
and the planting was done involving school children, public and public representatives
in a big way. During this year Karnataka Forest Department, Zilla Panchayath and
other Institutions would have planted 70000 hectares using 8 crore seedling which
includes 2.5 crore seedlings raised for public distribution. There has been a huge demand
for seedling for planting programme from public, schools, institutions and NGOs etc.
during the Environment Day week this year. The unprecedented hot weather in
Bangalore in the month of April and May, with no rains, made people realize the importance
of trees like never before.
From this issue we are starting a new feature ‘Close encounters with Wildlife’. We
invite Foresters to write about their encounters with wildlife where they were daringly,
directly involved. It will be very interesting to know such experiences. We will continue
with one or two interesting and useful articles from our archives.
Sanjai Mohan, IFS
Additional Principal
Chief Conservator of Forests
(Research and Utilisation)
and
Editor, My Forest
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“The tiger is a
large hearted gentleman
with boundless courage
and that when he is exterminated
– as exterminated he will be,
unless public opinion rallies to
his support – India will be the poorer
by having lost the finest of her fauna”.
– Jim Corbett

Save Forests
Save tigers

Karnataka Forest Department
iv
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ILL – EFFECTS OF GRAZING IN FORESTS
B. K. Singh, IFS (Retd.)*
Abstract
Grazing exerts lot of pressure on forests resulting in multitude of problems. It causes degradation
and fragmentation of forests. During the process of grazing cattle consume regenerated young plants
along with grasses. Added to this graziers lop the trees bringing down twigs, branches and fruits of
edible species which hampers the reproduction. Lack of regeneration of native species weeds and
alien species will invade the forests. This has a cascading effect on wild life resulting in human-wildlife
conflict. The article throws light on various aspects of grazing and its ill effects on the forests.

Forests have always been under pressure
from grazing by domestic cattle, sheep and
goats. Wherever human and cattle population
pressure was high, there are relatively more
degradation and fragmentation of forests.
Cattle, sheep and goats not only consume the
grasses, but also young regenerated plants
of many palatable and fodder species. In
addition, regeneration of non-palatable species
is also damaged. Graziers lop the trees and
bring down twigs, branches and fruits of
palatable species for the livestock, which not
only damages the plants but hampers the
reproduction. Cattle graziers also put fire in
the forests so that new flush of grasses come
up, which are highly palatable to the livestock.
The fire can cause unimaginable destruction.
The ground fire can burn the regeneration and
young seedlings and saplings are lost. Crown
fire can result in all big trees getting charred.
The burnt patches in both the cases create
enough opening in the forests which, in turn,
which is followed by intense weed growth of
unwanted species.
In order to help the regeneration of plants,
the management in many Forest divisions

across the country prescribed for rotational
grazing in their Working Plans. This meant
that the forests were divided into many grazing
blocks and only one block was kept open for
grazing in a particular year, thus providing a
better chance for regeneration to establish.
With the growth in human and cattle
population all round, the prescription of
rotational grazing was not adhered and all
blocks were used for grazing at a time. This
resulted in rapid degradation of forests,
especially near villages and towns. Forest
Department could not assert and enforce
rotational grazing mainly because the strength
of the front line staff went on diminishing, as
recruitments were put off in view of economy
measures. With the growing human and
cattle population, the departments moved for
increasing the strength of their front line staff,
but did not succeed. State Governments did
not take up recruitment and fill up even vacant
positions. For last one decade the recruitments
are started in some states like Karnataka,
but damage is already done and the trend of
livestock of village community grazing in the
forests has become irreversible.

*Retired Principal Chief Conservator of Forests (HoFF), Karnataka Forest Department.
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With the suspension of felling of green
trees, no Coupes were laid in the forests
and States did not take their Working Plans
seriously. The importance of rotational grazing
was also lost. With the intervention of Supreme
Court in 1996, States did start updating their
Working Plans, but it became difficult to
reintroduce rotational grazing on the ground.
Non availability of forage for wild ungulates
and elephants can lead to human wild animal
conflict. Forest areas comprising of Sanctuaries
and National Parks have high density of
elephants, chital, sambhar, gaur and several
other ungulates. They require plenty of grass
and forage plants. Each elephant in wild needs
100 to 125 Kg of forage every day while each
chital, sambhar and gaur would need 10 Kg to
30 Kg per day, depending upon the size. Any
cattle entering the forests would on an average
consume 10 Kg of forage. We can estimate
how much forage is lost when hundreds and
thousands of domestic cattle, goats and sheep
move in the forests.
If the cattle do not enter the forests, there
is abundance of species like Grewia tiliifolia,
Randia dumetorum, Bridelia montana, Bridelia
retusa, Gmelina arborea, Premna latifolia,
Ziziphus xylopyrus, Ziziphus mauritiana, Ziziphus
rugosa, Lannea coromandalica (Godde), Kydia
calycina (Bende), Bauhinia racemosa, and
ungulate population would grow and so also
the tiger. Elephants would also remain
satisfied in the forests and would not stray out.
Abundance of Acacia leucophloea, whose
barks and leaves are consumed by pregnant
elephants, can lead to very healthy elephant
population. Acacia leucophloea is also liked
by goats and sheep. Lack of regeneration of
these important forage plants is a huge
conservation challenge. Wild animals have
the first charge on these forests and any
domesticated livestock intruding there, disturbs
the equilibrium provided by nature.
2

Lack of regeneration of native species
in any forests gives rise to unwanted weed
growth of species such as Opuntia dillenii,
Prosopis juliflora, Cassia siamea, Cassia
spectabilis, Lantana camara, Chromolaena
odoratum (=Eupatorium) etc. No native species
grow under Lantana camara. To quote an
example, we observe that the tourism area of
Bandipur Tiger Reserve is heavily infested by
weeds. All the teak trees there stand debarked
by elephants and will be dead in due course.
Dr A J T Johnsingh, ex Dean Wildlife Institute
of India is of the opinion that after few decades,
the vegetation in Bandipur Tourism Zone would
have only Lantana and trees of Anogeissus
latifolia.
Central Government and many State
Governments have taken up several afforestation and reforestation programmes under
various budget heads. Generally the forest
areas, which are under degradation and
denudation, are selected for such initiatives.
Growing plantations of native species under
such programmes is always difficult, as the
area has to be closed for grazing. In many
cases where plantations of native species are
grown under barbed wire fencing/ cattle proof
trenching/ stone wall fencing, the survival
rate has been low, owing to the fact that the
barrier is broken at least in one place and cattle
and human had unauthorised entry inside. In
the circumstances, the forest officers have
limited choice of species for growing in these
plantations. That is how we come across the
species of teak, Acacia auriculiformis, Cassia
siamea, and Eucalyptus grown in different
plantations across the state. The action of
Forest department in raising plantations of
non-brows able species are criticised in all
quarters. Forest departments do get caught
in vicious circle. Firstly they cannot prevent
degradation and denudation of forests due to
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excessive grazing coupled with other biotic
pressures and next the same biotic pressure
does not allow the department to restock the
area with the native species. Although this fact
is very well understood by politicians and
decision makers, yet they do not waste
any opportunity in pointing fingers on the
department. State Governments do not take
adequate steps to strengthen the Forest
department to deal with culprits engaging in
grazing and forest fire. On the contrary, they
try to divert the attention of the Department and
ask them to perform duties in areas outside
forests. Today all territorial division staff is
engaged in various afforestation schemes in
village waste lands, revenue lands, margins
along roads and canals, private holding etc.
Obviously, this is being done at the expense
of routine duties of patrolling, maintenance of
Forest boundaries etc. Who will take care of
forest proper, when the staffs meant to guard it
are assigned other duties?
Lastly, I deal with the encroachments
induced by grazing. Cattle graziers in a group
along with their huge herd of cattle, goats,
sheep move from one place to another in
search of food and water for their livestock.
They camp in private holdings, when there is
no crop and get paid for the dung discharged
in the area. They also camp in forest areas and
get noticed after a lapse of time. Thousands
of cattle in such camp inflict the damage to
the forests as explained above. If jurisdictional

forest Guards/ Foresters positions are vacant,
some of these camps do not come to the
notice for a long time and they tend to establish
themselves permanently. They may also put
fire in the forests and fix permanent huts
and cultivate the area. Gowlis established in
Haliyal and Yellapura divisions in north Canara
district are the best examples of grazing
induced encroachment in the forests. This is
again a case of failure of administration and
lack of adequate infrastructural support for
the frontline staff. Also for lack of political will,
such cases are not properly handled by Forest
management.
To conclude, grazing can inflict lot of
damage to the forests. Regeneration and
reproduction in forests vanish. Consequently,
recruitment of some species in lower girth
classes goes missing and the composition of
forest changes. Objectives of reforestation
and afforestation of degraded, denuded and
barren areas are never achieved. Forest
densities start dropping, which is also confirmed
by periodical reports from Forest survey of
India. If grazing by cattle, sheep and goats are
prevented, the forests would start regenerating
and bouncing back. In such scenario, there
would not be any requirement of supplementing
with artificial regeneration. In other words, if
we succeed in stopping the grazing, we can
stop taking up any plantations in the forests.
My good wishes to present management
across the country.
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MASSIVE GREENING OF BANGALORE DURING 1982-87
S. G. Neginhal . I.F. S. (Retd.)
Abstract
Due to infrastructure developments, Bangalore, once known as “Garden City of India’ started losing its
green cover during 1980s. This was causing a great concern. The planting done by various agencies
were not successful. To augment this, a separate division called “Green Belt Forest Division”
was created in the forest department. This division chalked out strategies for greening Bangalore
through massive planting. Several innovative methods like designing cattle-proof /cost effective tree
guards, creating awareness among general public, involving various organisations like schools,
colleges, universities etc. were implemented, The programme was a huge success and the same was
implemented in other states too. The article explains the success story of Greening of Bangalore.

It was the year 1981. Due to infrastructure
developments, lot of green cover in the
Bengaluru Metropolis had disappeared. The
then Chief Minister Sri R. Gundu Rao was
very much concerned about the city which was
becoming barren with the felling of existing
age-old trees for development of new housing
layouts. He was planning to create a green
cover over the city.
After
inaugurating
Vanamahotsava
celebrations and token planting at Bengaluru,
the Chief Minister Gundu Rao sought
suggestions of the heads of various
Government departments present regarding
creating a green cover and making Bengaluru
greener at a rapid rate. He enquired with the
Departmental Heads: ‘How many saplings
can you plant in a year to make Bengaluru a
Green City’. The commissioner of Bengaluru
Development Authority said that he could
plant 2000-3000 saplings a year. The Municipal
Corporation Commissioner replied that he

could plant a maximum of 4000 saplings a
year. Dynamic as he was, he was not
satisfied with these weak responses. He then
asked Shyam Sunder, the Principal Chief
Conservator of Forests as to how many he
could plant. The latter said that he could plant
saplings in lakhs provided a separate Forest
Division was created for this purpose. Thereupon, the Chief Minister immediately sanctioned
a new Forest Division designated as “Green
Belt Forest Division” to take up massive treeplanting works in the Metropolis.
After creating the Green Belt Forest
Division frantic efforts were made to find out
an officer who could head this new division
to undertake this gigantic task. That’s how
I landed at Bengaluru in October 1982.
After taking over charge of The Green
Forest Belt Division, I started evaluating the
conditions in the busy Bengaluru City for
making it greener within the shortest period.

Address: 643, 9th Main, 2nd Cross, Basaveshwaranagar, Bengaluru – 560 079
Email : sgneginhal@gmail.com
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For this I perambulated the city to find out
best methods for planting the saplings. I also
tried to find out the reasons for not making
the Bengaluru City a Green over so many
years of planting taken up by the different
authorities.
To my surprise many saplings planted
by the corporations had failed to come up.
Reasons for the failure were that, these two
agencies had planted hardly half a meter
height saplings which could not have survived
due to various reasons like, browsing by the
cattle, damage by the people, non-maintenance
of planted saplings etc. Moreover the Tree
Guards provided for protecting the planted
saplings were not sufficient enough in height
to protect the plants. One may be surprised
to know that the cow measures two metres in
height with its extended head. How come the
dwarf saplings withstand the browsing? The
Tree Guards were also very expensive. They
were made of RCC, costing the corporation
Rs 600-700 each. So a major portion of the
funds provided for planting was spent on the
expensive RCC Tree Guards. Hence, the funds
were not sufficient to plant more number of
saplings. I also inspected the nurseries which
were poorly stocked with saplings. Moreover,
the public were not involved in tree planting
works. It was purely a Government show, and
the public did not take any interest either in
planting or in the protection of the saplings.
I, therefore, had to work out a strategy
of speedy but successful planting in the city
by crafting out some novel methods. First
I established 6-8 nurseries on a larger scale
where saplings were raised in various sizes
of containers from small to large. I had to
make the saplings grow to a height of 2 metre
within the shortest period as planting had to
be commenced in the ensuing rainy season.
So, in brief, the strategy adopted was: the
6

saplings were given rich manures, watered
well, and pruning of side growing twigs was
taken up.  My idea was to have at least 2 metre
height saplings for planting on the streets
of Bengaluru, for providing better chances
of survival of the plants, guarding against
the browsing cattle, damage by the people,
survival against comparatively long periods
of droughts in summer. Seeds of ornamental
avenue plants found on the Bengaluru streets
were also collected and sown in the nursery
beds. Some of the saplings were planted in
the coal- tar drums to have greater heights of
plants over 3-4 metres for taking planting in
some specialized areas
Further, I had to find out methods of
reducing the expenses on manufacturing of
tree guards, as the current tree guards used
by the corporations were cost-prohibitive. For
this, me and my staff researched by using iron
rods and bamboo etc. Ultimately we developed
a less cost effective Tree Guard, which was
prepared by covering 4 thin Eucalyptus poles
with chicken mesh that cost us Rs 23 each. By
this, a major chunk of the budget was saved
and utilized for planting more saplings. Later
it became a standard practice in the years
to come. This was also adopted by other
adjoining states too. Just imagine comparing
this low cost Chicken – Mesh Tree Guard with
Rs 700 Cement Tree Guard, earlier used by the
Corporations.
Formerly, tree planting was done in the
city by not involving the public. So the public
was not interested in tree planting. We,
therefore, commenced communicating with
the public, and got them involved in the
massive tree- planting works .Though the
project was initiated by the State Government,
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we decided to ensure public participation in
the project. An awareness campaign was
initiated to keep them informed and involved.
Citizens were invited to give their choice and
suggestions regarding the type of trees they
wanted to be planted in their areas, considering
their canopy, height, flower colours, foliage
etc. For this I and my staff used to visit various
streets and layouts to request the public to
participate in the planting works. Bengalurians
are great tree-lovers. Interested as they are,
they voluntarily came forward to participate in
this great work. We also gave wide publicity in
the News media to popularize planting. School
and college students were also involved in
this work. They were encouraged to plant
saplings by themselves in the pits dug by us.
Local dignitaries, Corporators, Politicians and
NGO’s etc were also invited for attending and
participating in tree planting. Public functions
were often held to encourage planting works.
Some of the functions were inaugurated by
the then Chief Minister and the Forest Minister.
Lorry loads of Saplings were also sent to the
locals if they wanted to organize tree planting
by themselves.
Since the central nurseries were located
away from the majority of the population, Tree
Banks were established in various places like
J. P. Nagar, Jayanagar, Kormangala, Indiranagar,
Mahalakshmipuram, VIjayanagar, R. T. Nagar,
Hebbal and other places. Saplings and TreeGuards were distributed free of cost to those
visiting the tree banks. Truck loads with tall
saplings were sent to various localities so that
the public could avail them when required.
Saplings were sent on requisition for
mass planting activities organized by the
public. These activities were held in various

localities involving the public, students, NGOs,
Ministers, MLA’s, Members of Parliament,
Municipal Corporators  etc.
All roads, parks, open areas in Government
Campuses, Offices, Playgrounds, Schools,
Colleges, Universities, Military Head Quarters,
slum areas and even burial places were
covered with planting works. Dead plants
were replaced immediately and all efforts were
made to ensure a 100 per cent results. The
planted saplings were nurtured for the next
3 years, until they could fend for themselves.
Some Novel Ideas Adopted
To involve public in protecting saplings,
some novel ideas were launched for the
first time in the country like appointment of
“Honorary Tree Wardens”. These wardens
were tree- lovers drawn from all walks of
life including students, teachers, professors,
doctors, engineers, professionals, politicians,
journalists, corporators and NGO’s etc. These
wardens were given Identity Cards and
Quarterly Meetings were convened in “The
Aranya Bhavan” to discuss steps to be taken
and to obtain their feedback. Opening of
Tree-Banks, researching out a Chicken-mesh
Tree- Guard, growing taller saplings within a
shortest period, as earlier referred, were some
other methods.
Some Problems
At a location in Indira Nagar, the saplings
planted were often damaged by the school
children during their playtime. To resolve this,
we proposed a joint tree-planting drive with
the students. The proposal was accepted and
many trees were planted all along the road of
the school. The children planted their own
7

My Forest – March – June 2015
saplings and took keen interest in protecting
them, setting a model for other schools.
Midnight Planting
In crowded areas like Anandarao Circle in
Gandhinagar and Majestic adjoining Chickpet,
where people are on the move for almost over
20 hours in a day, planting had to be done only
after mid-night. Hence, planting was done in
the wee hours by taking-planting paraphernalia
in trucks along with tree-guards, labourers and
water in tankers. The entire work was completed
before 5 in the morning so as not to disrupt
the usual local business. Since it was a trafficintensive road, saplings of greater heights
(4-6 metres) were planted to lessen the extent
of damage caused by the moving crowds and
vehicles. After the midnight plantation drive,
people were pleasantly surprised to see a fresh
look on their streets.
A massive tree planting programme was
also conducted in the entire City to involve
college and school students to instil an interest
among them about conservation efforts. The
event attracted political leaders too. At the end
of this programme, 25,000 saplings were
planted in a day.

8

Planting of Bengaluru saplings at Shakti
Sthal, New Delhi
I am proud to say that we had lakhs of tall
saplings of various species in our nurseries
during this period. At this time the Director of
Horticulture of New Delhi was in urgent need
of tall saplings for planting in the Shakti Sthal,
where former Prime Minister Indira Gandhi
was laid to rest. He could not secure such
saplings anywhere in India. So he rushed to
Bengaluru and collected a variety of saplings.
And, Truckloads of saplings raised here were
transported to New Delhi in railway wagons
and were got planted at that place.
Indira Priyadarshini Award and inclusion of
Urban Forestry in the Five Year Plans
For the pioneer planting works done in the
urban areas of Bengaluru, Indira Priyadarshini
award was given.
Looking at the huge success of treeplanting done at Bengaluru, Urban Forestry was
included in the subsequent Five Year Plans of
our country.
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WILDLIFE MANAGEMENT PRACTICES IN ODISHA AS
COMPARED TO KARNATAKA
B. K. Singh, IFS (Retd.)*
Abstract
The following article is written based on the on field experiences of the committee constituted by
Ministry of Environment and Forests and Climate Change, Government of India up Management
Effectiveness Evaluation of Lakhari Valley Wildlife Sanctuary and Kothagarh Wildlife Sanctuary,
situated in Odisha in Parlakmundi and Khandamaal districts. Various aspects and effectiveness
of many works like habitat improvement, village development through Eco development
committees, and creation of Infrastructure for tourism in both the sanctuaries were evaluated.
A comparison is also made regarding works undertaken in Karnataka and Odisha. The articles
also suggest measures for avoiding dependency on forest.

Ministry of Environment and Forests
and Climate Change, Government of India
constituted a committee under my Chairmanship
with two additional members as Wildlife
experts, namely Dr. D. S. Srivastava and
Dr. S. Nagendra Prasad to take up Management
Effectiveness Evaluation of Lakhari Valley
Wildlife Sanctuary and Kothagarh Wildlife
Sanctuary, situated in Odisha in Parlakmundi
and Khandamaal districts respectively. Between
16th and 22nd June 2015, all three members of
the committee visited many works implemented
for habitat improvement, village development
through Eco development committees and
creation of Infrastructure for tourism in both
the sanctuaries. The committee members also
interacted with management of sanctuaries,
respective protection staff and several other
stake holders such as NGOs, researchers,
EDC members, tourists and public residing
within and outside respective sanctuaries. There
are some good practices in Odisha, which can
be followed in Karnataka and vice-versa.

Each state has to carve out and notify
buffer area around their Tiger Reserves, as
per the provisions of Wildlife (Protection)
Act, 1972. States do not have the obligation
of notifying similar buffer areas around other
sanctuaries and national Parks, which are
not Tiger reserves. However state of Odisha
has notified buffer areas around each of their
sanctuaries and National Parks. Like Tiger
Reserves, buffer areas of these sanctuaries
are multiple use areas encompassing forest
areas, community or conservation reserves,
Revenue lands, private holdings, villages,
towns and other production centres. Existing
land uses in buffer areas are continued, with due
mainstreaming of wildlife concerns. Families
residing in sanctuaries are provided alternative
livelihood options, so that their dependency
on forests is reduced. Alternative livelihood
options
to
forest
resource
dependent
communities are also provided in buffer areas.

* Retired Principal Chief Conservator of Forests & Head of Forest Force, Karnataka.
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Forest tribal interface, especially in
Kandamaal district gives rise to many conflicts.
The unauthorised encroachment in sanctuary
area is a matter of concern. The state is losing
forests continuously. Title claim by tribal under
Forest Rights Act is under progress. Although,
all tribal are entitled for the title of the land
in their possession as on 5th December 2003,
but even after this date there is continuous
attempt to increase the extent and bargain
for more claim. Maps provided with the title
are simple polygon without proper reference
from any corner of the Forest Block. Quite
often, land occupied by title holder on the
ground does not tally with the map. Even
after the lapse of ten years from the aforesaid
cut-off date, political leaders in tribal hamlet
decide each year which forest is to be cleared
and what crops are to be grown. Traditionally,
after clearing the trees, men folk guard the
area and women folk transport the cut wood
and firewood to needy places. This leads
to conflict with the Forest department. Left
Wing extremism in these areas forces Forest
department to be on the back foot. Many
executive Forest staff, in turn, remains silent
spectators and destruction of forests goes
on unabated. Although Revenue department
provides alternative livelihood option in these
tribal hamlets and Forest department also
chips in here and there, but it is never adequate
and tribal resort to the traditional practices
and inflict damage to forests and wildlife.
In view of the above, state of Odisha
has provided jobs for local tribal youths as
permanent watchers in protection force. The
fitness level of these personnel is very good
and they can face the gangs of smugglers and
poachers. The qualification for similar posts
for local tribal is not relaxed in Karnataka and
as a result, they have only been recruited as
temporary watchers.
10

The management of some of the smaller
sanctuaries located in remote corners of the
state are in charge of territorial Forest divisions
in Odisha. Two or more of these sanctuaries
are not close enough to each other to club
into a wildlife division. Although the focus on
wildlife, when sanctuary is managed in a
territorial division, is partly lost, but greater
coordination between them is achieved. I
have come across elephant proof trenches
separating territorial and wildlife areas in
Chikkamagaluru in Karnataka, which is an
example of poor coordination. This also
obstructs the movement of elephants and is
definitely a bad management. This will give
rise to more human elephant conflict. I am of
the view that that smaller sanctuaries located
in remote corners must be managed in a
territorial division. At the most, in such cases,
sanctuary could have exclusive Assistant
Conservator of Forests within the control of the
same division.
Habitat improvement works like construction
of check dams, gully plugs, creation of water
holes, desilting of water holes, improvement of
roads for patrolling etc. have been undertaken
in all Protected Areas across the country. Like
in many states, construction of water holes in
Odisha is also found to be technically faulty.
Design of water holes on the flat ground is
copied for hilly areas also. Proper bund is to
be provided to obstruct the water flow in
seasonal/ perennial streams with appropriate
waste weir for the discharge of the over flow.
No bund should be put on other sides, which
would otherwise obstruct the inflow to the
water body. Heavy rollers should be moved
on the bund of the water body to make it
compact. As far as possible, stone pitching
should be done on bund and waste weir, so that
the earth is not washed away.
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Repair of roads in sanctuary and National
Park also suffer with technical infirmities.
Earth is put on the top surface of the road by
excavating it from sides. Ugly looking huge
borrow pits are created on either sides of the
road. Earth excavated from the side drains
of the road should normally be utilised for
spreading on the top surface of the road. In
no circumstances borrow pits should be
excavated in the forests. The work should be
done in the month of October/ November and
heavy roller be moved on the top surface of
the road to make it compact. It has been
generally found that the earth is spread on
the top surface of the road during March/
April and after showers are received, the road
becomes slushy even if one vehicle moves on
it. Good roads are necessary for aggressive
patrolling in the forests.

As per the provisions in Wildlife
(Protection) Act, 1972 Tiger Foundations are
created for each of the Tiger reserves in the
country. All donation money and gate fee are
parked in the Foundation and utilised for any
exigencies like payment of wages to daily
wages workers, whenever release of fund is
delayed. The moral of daily wages workers in
Tiger Reserves is high. However, in sanctuaries
and National Parks, many a times, wages
are not paid on time and work force is
demoralised. This has been observed across
the country and Odisha and Karnataka are
no exception. It is, therefore, suggested to
Union and all State Governments to create
state level Trust for all Wildlife sanctuaries and
National Parks where gate fee and donations
are parked and utilised in exigencies already
mentioned. This would go a long way in helping
conservation of Forests and Wildlife.
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MORTALITY OF WILD ANIMALS ON ROAD DUE TO
PILGRIM TOURISM ACTIVITY IN KALAKAD MUNDANTHURAI
TIGER RESERVE, SOUTHERN INDIA
S. Sathish Narayanan1, Venkatraman Pradeepa2, S. Prabakaran3 and Y. Chezhian4
Abstract
One of the major causes of global forest fauna decline is mortality due to traffic (“road-kill”). Most
studies on road-kill have focused on large mammals, but comparatively less research has been
done in evaluating the impact of road-kill on other wild animals. The effects of road traffic mortality
on forest fauna belonging to Insecta, Diplopoda, Amphibia, Mammalia, Reptilia, Arachnida and
Gastropoda populations plays a major role in altering forest diversity. In many cases, the authors
have not provided accurate data about the forest traffic mortality. The present paper analyzes the
forest fauna road mortality during pilgrim activity on selected road sections. Species-specific
parameters were employed to estimate mortality during the period of temple festival. Road kills
were positively correlated with the mean body mass of the species. Forest fauna and vehicle
collisions varied occasionally and occurred most frequently during the festival time. The share of
a given species among carcasses found on the road, commonly used in such studies, proved to
be an unreliable measure of mortality. Uncontrolled entry of vehicle to the forest may result in
significant mortality of forest fauna during nights. Hence, the entry of vehicles in the protected forest
area should be regulated.
Keywords: wild animals; road kill; vehicles; KMTR

Introduction
Diverse taxonomic groups worldwide are
subjected to by vehicle collisions, including
birds (Erritzoe et al., 2003), reptiles (Bernardino
and Dalrymple, 1992), amphibians (Fahrig
et al.,1995), mammals (Oxley et al., 1974; Clarke
et al., 1998), and invertebrates (Mackenzie
et al., 2001).
Globally, collision of wild animals with
vehicle goes beyond hunting as the principal
direct human cause of terrestrial vertebrate
mortality (Forman and Alexander, 1998). Road
kill rates can exceed natural mortality (Ferreras
1
2

3

et al., 1992), affecting the density (Huijser
and Bergers, 2000) and sex structure of wild
populations. In India, highways bisect many
protected areas (Gibbs and Steen, 2005). It
has been understood in latest years that
highways cause severe impact to wildlife and
their habitats (Gokula, 1997; Vijayakumar
et al., 2001). The negative impact of roads on
wildlife has dramatically amplified with the
enlarged networks of roads throughout the
world (Vijayakumar et al., 2001). The impact
of vehicle collisions on wild animals may affect
the forest eco system (Das et al., 2007).

Kalakad Mundanthurai Tiger Conservation Foundation (KMTCF).
Biopesticides and Environmental Toxicology Division, Manonmaniam Sundaranar University,
Alwarkurichi – 626752, Tamil Nadu.
Southern Regional Centre, Zoological Survey of India, Chennai – 600 028
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Kalakad Mundanthurai Tiger Reserve
(KMTR), 895 km2 (8º25′ – 8º53′ N and 7710′
–77º35′ E) is located in the South Indian state
of Tamil Nadu. It involves a matrix of habitats
ranging from thorny scrub to wet evergreen
forests thus encompassing a high diversity of
flora and fauna (Johnsingh, 2001). It is also a
religious site and human settlements inside
the reserve and the road network connecting
these are utilized by public and private vehicles
for occupation, tourism, religious and cultural
activities (Ali et al., 2001). The religious site is
attracting a large influx of people and vehicles
during annual temple festivals (Seshadri et
al., 2009). In Sorimuthaianar temple, one
such festival is celebrated annually during
July to August. It is located on the banks of
river Tamiraparani inside the tiger reserve. It
attracts a regular flow of pilgrims and tourists
in low numbers (25 vehicles /day) throughout
the year (Seshadri et al., 2011). The road
network leading to this enclave passes through
rocky scrub and thorn forest from Papanasam
up to lower camp and later through moist
deciduous forest to the temple. Nearly 0.2
million peoples congregate for about 3-5 days,
temporary houses are constructed to reside
in the forest around the temple, to park their
vehicles in the forest. Entry of vehicles into
the reserve is by imposing a nominal entry fee
and vehicle entry is banned during night time
for the public.
The roads are open to regular buses
and bonafide users of the enclaves and
settlements. However, during the festival,
in order to cope up with the large influx of
vehicles all restrictions are removed and
vehicles are free to enter. Due to the impact
of frequent vehicular movement, animal
abundance and population structure is often
negatively affected (Fahrig et al., 2009). Today,
the greatest effect of road traffic is on the
number of birds killed annually (Pons, 2000).
14

Traffic may be destructive to animal
populations in two ways: directly by killing
individuals and indirectly, by fragmenting a
population’s habitat (Mader 1984, 1990; Andrews
1990; Reed et al., 1996). Fragmentation may
lead to isolation of populations which again
may result in a reduced population size and
an increased stochastic risk of extinction
(Bennett, 1990). Several studies have quantified
road kills of many different taxa, e.g. toads
(van Gelder, 1973; Cooke, 1995) birds,
mammals, amphibians, and reptiles (Hansen
1982; Fuellhaas et al., 1989, Romin et al.,
1996), butterflies (Munguira et al., 1992),
snakes (Rosen et al., 1996), deer and other
ungulates (Romin et al., 1996). Roads in all
the routes are frequently used by the pilgrims
and tourists, forest department, electricity board
and private estate peoples. This paper deals
study on the comparison of road kills mortality
order wise, period wise (before, during and
after festival) and sessions wise (morning,
evening and night).
Materials and Method
Study area
Data was collected in pilgrims dominated
forest route of KMTR. Survey was carried out
on frequency of vehicle movement in forest
road from Papanasam Check Post to
Sorimuthianar Temple Junction Road (10km).
Elevation of the area was between 102 to
260m. The temperature varies from 20 ± 5ºC
and the rainfall ranges from 6 to 11mm.
Road kills survey
Road kill data was sampled from 25th to
27 July 2014. The data includes periods like
before, during and after festival. The roads
were systematically surveyed in three sessions
i.e. morning (6:00 am to 7:00 am), evening
th
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(5:00 pm to 6:00 pm) and night (1:00 am to
2:00 am) through personal observation. The
data was collected by patrolling on a two wheeler
at low speed of 15 to 20km/h. nine trials were
made on forest routes on three days. Overall
percentage of mortality rate was calculated
based on the occasions wise (period) and
session wise road kills as well as vehicle
movement. Dead animals (counted) were
removed from the road to avoid the repetition.
The road kills were recorded according to
vehicle movement and other variables which
influences animal kill was also noted.

p<0.001) in after – festival were reported (Fig.
1 and 2).

Statistical analysis
Differences between the occasion and
seasons were determined by Tukey’s multiple
range test and ANOVA were used to detect
the difference in survey trails, festival occasions
and vehicle numbers. Difference between
means was considered significant at (P≤0.05)
(Snedecor, 1989; SAS Institute, 2001).

Fig. 1. Number of vehicle entry in three occasions.
Mean (±SEM) followed by the same letter in
each animal in bars indicate no significant
difference (P<0.05) in a Tukey’s test.

Results and Discussion
Road kills
In total, 162 road kills belonging to
6 orders were recorded in a trail of three days
during morning, evening and night (Table 1). Of
the 162 kills 32 road kills (19.75%) was
observed before festival, 71 road kills (43.84%)
during – festival and 59 road kills (36.41%)
after – festival occasions. The road distance
covered was 90 km in 9 trails over three days.
Based on the vehicle entry, 27.26% (F1,8=15.97,
p<0.001) during before festival and 56.72%
(F1,8=21.43, p<0.001) during the period of
festival as well as 16.02% (F1,8=13.56, p<0.001)
during after – festival were estimated. Due
to the vehicle entry, the number of road kills
during before – festival have 19.75% (F1,8=14.74,
p<0.001) and 43.84% (F1,8=19.35, p<0.001) in
during festival as well as 36.41% (F1,8=17.83,

Fig. 2. Number of road kills in three occasions.
Mean (±SEM) followed by the same letter in
each animal in bars indicate no significant
difference (P<0.05) in a Tukey’s test.

With respect to vehicle entry and road kill,
during festival, more vehicle entry was noted
as well as much road kill was observed in the
same occasion. Furthermore, in the morning
session 29.02 % (F1,8=17.65, p<0.001) and
in the evening session 24.69% (F1,8=16.93,
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Table 1. List of road kills recorded in before, during and after festival of Sorimuthiyanar Temple
(a total 90km covered in 9 trails)
Sl. No.

Common Name

I		

Species Name
Amphibia

1

Common Indian Toad

Duttaphrynus melanostictus

7

2

Southern Burrowing Frog

Sphaerotheca rolandae

3

II		

Reptilia

1

Common Green vine Snake

Ahaetuna nasuta

1

2

Common Skink

Mabuya carinata

9

3

Common garden Lizard

Calotes versicolor

28

4

Termite hill gecko

Unknown

6

III		

Mammalia

1

Three Striped Palm Squirrel

Fanambulus palmarum

5

2

Mouse

Mus musculus

10

3

Malabar Spiny Dormouse

Platacanthomys lasiurus

17

4

Jungle Cat

Felis chaus

1

V		

Insecta

1

Common Crow

Euploea core

4

2

Common Lime

Papilio demoleus

5

3

Blue Mormon

Papilio polymnestor

2

4

Grasshopper

Melanoplus femurrubrum

13

5

Cricket Sp.

Unknown

6

VI		
1

Diplopoda

Millipedes

Spinotarsus colosseus

VII		
1
		

42

Arachnida

Scorpion Sp.

Buthoidea sp.

Total		

p<0.001) as well as in the night session
46.29% (F1,8=19.84, p<0.001) were observed.
The order of Reptilia accounted for 27.16%
(F1,8=15.82, p<0.001) of the kills followed by
Diplopoda 25.92% (F1,8=14.95, p<0.001);
Mammalia 20.37% (F1,8=14.92, p<0.001),
Insecta 18.53% (F1,8=14.03, p<0.001); Amphibia
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Number of Road Kills Recorded

3
162

6.17% (F1,8=10.35, p<0.001) and Arachnida
1.85% (F1,8=6.92, p<0.001) was observed. The
Amphibia and Arachnida were very least among
the road kill compared to others. In morning
and evening survey Diplopoda, Reptilia and
Insecta were the most affected. Further, during
nights Mammalians and Amphibians were

My Forest – March – June 2015
killed in high numbers and few in Arachnidans
due to the vehicle collision in night (Fig. 3, 4
and 5).
The road kill was observed more (43.84%,
F1,8=19.35, p<0.001) during festival. 19.75%
(F1,8=14.74, p<0.001) during before – festival
and after festival 36.41% (F1,8=17.83, p<0.001).
It was observed that more number of forest
fauna were killed during night time (46.29%,
F1,8=19.84, p<0.001) than during morning hours
Fig. 5. Number of road kills in species wise. Mean
(±SEM) followed by the same letter in each
animal in bars indicate no significant difference
(P<0.05) in a Tukey’s test.

(29.02%, F1,8=17.65, p<0.001) and evening
hours (24.69%, F1,8=16.93, p<0.001).
Effects of frequent vehicular movement

Fig. 3. Percentage of vehicle entry and road kills.
Mean (±SEM) followed by the same letter in
each animal in bars indicate no significant
difference (P<0.05) in a Tukey’s test.

Frequent vehicular movement is directly
involved with the number of road kills. While
for some species, the destruction of a small
area for a road bed may not be significant,
while for others, particularly small animals
with high levels of site dependability, it can be
ruinous. Populations of slow moving animals
and those which regularly cross roads suffer
in particular from the negative effects of
increased mortality due to vehicle collisions
(Coffin, 2007). The slow moving behavior
while crossing the road in diplopoda is attributed
to the mortality.
Effect of vehicle movement through forest at
night and during slight rain fall

Fig. 4. Number of road kills in session wise. Mean
(±SEM) followed by the same letter in each
animal in bars indicate no significant difference
(P<0.05) in a Tukey’s test.

High number of mortalities was noted
during night survey of road kills, which can
be attributed movement of nocturnal animals
which stray in search of food and water. Slight
rainfall also influenced the road kills at night.
In case of reptilians, highest mortality was
17

My Forest – March – June 2015
due to their use of road substrate for their
thermo regulation (Vijayakumar, 2001; Das
et al., 2007). In the higher number of vehicle
movement through the forest at night resulted
in getting more mammalians killed at night
during festival because of movement of high
number of vehicles.
Evaluation of management implications to
reduced the road kills
The management activities if effectively
implemented reduces the road kills in forest.
Clearing of bushes on either side of the road
increases the visibility in drivers which can
prevent accidents. Even animals will be careful
when crossing the roads. Fluorescent sign
boards, and speed breakers also minimize the
road kill of large bodied animals. Construction
of small drainages /trenches at the edges of
the road which can act as a barrier can save
members of small groups like amphibia and
reptilia.
Conclusions
The present study shows that considerable
amount of road kill on forest routes have
negative impact on forest ecosystem during
pilgrim’s festival occasions. The circuitous
effects of roads include changes or impacts
that result from enlarged contact with humans
and their activities. Vehicles of local residents
also have an impact on the habitat and
ecosystem. The growing number of pilgrims
and tourists to the Sorimuthaiyanar temple
and Karayar dam, located inside the core
area of the Tiger Reserve resulted in lot of
disturbance to the KMTR. Owing to the heavy
vehicular movement, lots of wild animals were
killed. Sometimes due to disturbance the
wild animals move away from that area for
quite some time. To overcome the problem
entry of vehicles during the night time should
18

be restricted. Bushes on either side of the
road should be cleared; awareness boards
in fluorescent colors, construction of speed
breakers, small drainages/trenches on either
side of the roads can minimize the number road
kills.
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PRE AND POST HARVEST SEED PESTS OF PONGAMIA PINNATA
AND THEIR MANAGEMENT
John Prasanth Jacob* and Senthil, K.
Abstract
Increased rate of tree planting is felt very much needful nowadays to reclaim waste lands and to arrest
further ecological degradation besides to meet the needs of local communities by providing fuel wood
and fodder for man and his cattle. Thus plantation forestry have grown phenomenally, accelerated
by government departments and farmers as a commercial activity incorporating tree species of high
commercial and industrial value. Fast growing native tree species Pongamia pinnata is extensively
used in afforestation programme. This requires large quantities of good quality seeds. Seeds are liable
to damage by insect pests and diseases even when they are maturing on the trees or under storage
rendering them completely nonviable. Severe infestation by scale insect Paracoccus marginatus and
Ferrisia virgata were observed during early fruit maturing stages. The affected fruits turn brown due
to mass feeding by nymphs and adults. Fruits fall before maturing. High level incidence of gall midge
Asphondylae pongamiae was observed during flowering period of P. pinnata particularly in Hosur,
Krishnagiri area. 80-95% of flowers are attacked. Infested flower turn to gall and fruit development
and seed setting is affected. During storage Saw toothed grain beetle (Oryzaephilus surinamensis),
Cigarette beetle (Lasioderma serricorne) and Red flower beetle (Tribolium castaneum) infests seeds.
Pteromalid Anisopteromalus calandrae was also collected from stored seeds.
Keywords: wild animals; road kill; vehicles; KMTR

Introduction
Demand for large scale development
of plantations of economically important
indigenous as well as fast growing exotic tree
species through Trees outside Forests (ToF)
programme has been progressively increasing
in the recent past. State Forest Departments
are on a mission to increase the forest and
tree cover which is the main component of
the State’s Forest Policy. This is carried out
through programmes like enhancing tree
cover outside forests for livelihood security,
rehabilitation and restoration of degraded
forests, scheme of raising tree species on
private farm lands besides increasing forest

/ tree cover inside forests and coastal area
plantation. Thus, the plantation forestry have
grown phenomenally through massive urban
forestry projects, accelerated by government
departments and farmers as a commercial
activity incorporating tree species of high
commercial and industrial value. Fast growing
native tree species Pongamia pinnata is now
extensively used in afforestation programme.
This requires large quantities of good quality
seeds. Seeds are liable to damage by insect
pests and diseases even when they are
maturing on the trees or under storage rendering
them completely nonviable. National and
regional priorities on certain tree species,
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suitable for afforestation programmes and
the necessity to store their seeds for a period
of time warrants investigation on seed pest
problems and their management. Mathur
et al., (1958) documented the insect pests
of flowers, seeds and fruits of forest trees.
Butani (1978) documented the insect pests
of Tamarind seeds during storage. Meshram
et al., (1986) listed the insect pests of forest
tree seeds. Pillai et al., (1989) made preliminary
investigation on the nature and extent of
infestation by Bruchids and also the impact on
germination of Acacia nilotica seeds. Joseph
and Oommen (1960) estimated post harvest
loss due to stored pests to be approximately
10%. Methods have been suggested for the
protection of forest seeds of few tree species
against insect pests during storage (Singh and
Bhandari, 1986, Sen serma et al., 1988). The
present study aims to identify the key pests
problems associated with pre and post-harvest
seeds of Pongamia.

respective seed host under standard conditions
to study the life cycle events, behavior,
biology, fecundity etc. Percentage infestation
in flower buds (Inflorescence), immature fruits
was assessed by random sampling for insect
population of sap feeders and bud feeders or
borers. Infestation level is categorized as per
the classes mentioned below:

Materials and Method

Freshly emerged 10 male and 10 female
insects were introduced in to 250gm of uninfected healthy seeds and left undisturbed.
Dead insects were removed as and when
noticed at the base of the glass trough. The
seeds were kept till fresh adults emerged.
Emerging adults were removed to avoid
re-infestation in the seeds. Weight of the seeds
was taken after all adults emerged. 6 replicates
were maintained along with control where
insects were not introduced. Difference in
weight between the control and treated
(infested) is taken as the intensity of damage
by a species on seeds during storage.

Area such as Pillur, Dimbam, Krishnagiri,
Hosur, Pollachi, Mettur and Erode in Tamilnadu
and Kulathupuzha, Kollam, Idukki, Perumbavoor
and Palghat in Kerala where the tree species
under study is prevalent was visited regularly
during flowering, fruiting and seed setting
periods. Samplings were done in the field for
pest incidence. Pre and post-harvest insect
pests were identified and categorized based
on infestation. Field collected samples were
brought to lab and stored. Parts like inflorescence
or maturing fruits were maintained in glass
troughs covered with fine mesh nets. Buds,
flower or fruit feeding stages were maintained
for observation on emergence of life stages,
life cycle and damage assessment. Seeds
are stored in Glass troughs of 500ml capacity
covered with muslin cloth. Stock culture of key
pests were maintained in the laboratory on
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Up to 25% 		

Low

25% – 65%

Medium

Above 60%		

High

Field collected fruits/seeds were segregated
into 10-15 samples of 250gm. Seeds or fruits
were visually observed for holes or feeding
injury. Number of such damaged seeds/fruits
in each lot is assessed and percent infestation
level was calculated by the formula.
No of damaged seeds
% infestation level –––––––––––––––––– x 100
Total No of Seeds

Lab experiments were arranged to identify
treatments for safe storage of seed. Since
Bruchus sp. was found to cause major damage
management measures were attempted for
this species alone. 500 grams of fresh seeds
were treated with various chemicals like
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plant based extracts, synthetic pesticides.
Plant based extracts were prepared through
standard procedures and compared with
locally available selected, safe commercial
pesticides. Seeds were immersed for two
minutes in the treatment solution. Surfactant
teepol was also added for uniform spreading.
Seeds were allowed to dry for some time and
taken in glass jars (5”x7”). Synthetic pesticides
like monocrotophos, dichlorvos, were used
as insecticides. 20 numbers of adult insects
were introduced in to the treated seeds and
mortality of insects were assessed every
24hrs till 100% of insects were dead. Treated
seeds were again introduced with insects 30,
60 and 90 days after treatments for assessing
the duration of effectiveness or persistency of
treatments.
In order to study the protective effectiveness
of treated seed storing materials, small jute
bags that could hold 500 gm. of seeds were
prepared. These bags were soaked in desired
concentrations of pesticides and then well
dried. The dried impregnated bags will be
filled insect free, untreated seeds and the
mouth of the bags tied. Each bag was placed
in glass jars separately and required number
of insects released into the jar. Mortality counts

recorded periodically. Treated bags were again
introduced with insects 30, 60 and 90 days
after treatments for assessing the duration of
effectiveness or persistency of treatments.
Treatments selected for seed pest
management includes Tobacco extract (5 to
20%), Neem oil emulsion (2 to 15%) Neem
Seed Kernel Extract (5%) Commercial Neem
formulation (Nimbecidine). Pesticides like
Dichlorvos (0.06%) and Monocrotophos (0.05%)
were also compared.
Data obtained were analyzed for effect
of treatments at various concentrations by
ANOVA and the means grouped by Duncan’s
multiple-range test. SPSS 20 software was
used for analysis.
Results
Insect pests during flowering and fruiting
period are given in Table 1. High level incidence
of gall midge Asphondylae pongamiae was
observed during flowering period of P. pinnata.
80-95% of flowers were attacked. Infested
flower turn to gall and fruit development and
seed setting is affected. Severe infestation
by scale insect Paracocus marginatus and
Ferrisia virgata were observed during early

Table 1: Insect pests during pre and post-harvest period of P. pinnata.
Period
Tree		
PRE HARVEST		
POST HARVEST
Species
FLOWERING Pest
FRUITING Pest
CARRIED Pest
STORAGE
		
Category		
Category OVER
Category		
Pongamia Asphondylae Regular
Ferisia
Sporadic Bruchus
Persistant Bruchus
pinnata
pongamiae		
virgata		
sp.		
sp.;
							 Oryzaephilus
							surinamensis;
							Lasiderm
							serricorne;
							Tribolium
							castaneum

Pest
Category
Persistant
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fruit maturing stages in P. pinnata. The affected
fruits turn brown due to mass feeding by
nymphs and adults. Fruits fall before maturing.
During storage – Oryzaephilus surinamensis
(Saw toothed grain beetle), Lasioderma
serricorne
(Cigarette
beetle),
Tribolium
castaneum (Red flower beetle) and Corcyra
cephalonica were found to infest. A. pongamiae
infestation on P. pinnata was very high during
March April (70-90%) which remained more
or less at the same level during May which is
the fag end of flowering in Pongamia (Fig. 1).
Low level of Scale insect infestation started
on P. pinnata during April increased to medium
level during May and declined as the fruits
matured during June (Fig. 2).

Feeding damage by various species varied
on seeds during storage. In case of P. pinnata,
almost 136 and 119 gm. of seed weight is
lost during storage due to Bruchus sp beetle
and T. castaneum infestation respectively. No
significant difference was observed between
infestation by O. surinamensis and L. serricorne.
(Table 2). In case of P. pinnata damage by
Bruchus sp. was more compared to L. serricorne
and O. surinamensis. The lepidopteran species
damage was much less than the coleopteran
species.
Comparison of percent mortality due to seed
treatment with plant based chemicals showed
that 15% Neem oil resulted in 100% mortality

Fig. 1: Percent infestation by A pongamia on P. pinnata flowers

Fig. 2: Percent infestation by scale insects on P. pinnata flowers
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Table 2: Damage Assessment 		
Species

Treatment

Mean

SD

SE

Pongamia pinnata

Bruchus sp.

136.42a

15.08

3.15

L. serricorne

86.75b

6.24

3.15

O. surinamensis

85.25b

14.03

3.15

119.92a

5.63

3.15

3.42c

3.37

3.15

T. castaneum
Control
of Bruchus sp. during the first 24 hrs. followed
by 0.09% Nimbecidine. 80% dry Neem seed
powder resulted in 100% mortality by 48h. 20%
tobacco extract could result 90% mortality by
72 h. 100% mortality was observed during
72hrs on treatment with NSKE. Pesticides like
Dichlorvos (0.06%) and Monocrotophos (0.05%)
showed 100% mortality within 24hrs (Table 3).
Studies on the persistency of the chemicals
showed that 0.09% Nimbecidine and 80g/kg
Neem powder treated seeds resulted in 50%
mortality of Bruchus sp. 30days after treatment.
The effect was much less 60 days after
treatment. Pesticide treated seeds were able
to cause 90-100% mortality 30days after
treatment. 60 DAT the mortality rate has been
reduced to 48-56%. All other treatments did not
result in significant mortality of insects after the
time gap of 30, 60 and 90 days after treatment
(Table 4).
0.09% Nimbecidine treated gunny bags
were effective in protecting seeds from
Bruchus sp beetle attack and also causing
100% mortality of adult beetles within 72
hours. Monocrotophos and Dichlorvos treated
receptacles were efficient in bringing 100%
mortality of adult beetles (Table 5). 60%
mortality was observed in Bruchus sp with
gunny bags treated with Dichlorvos (0.06%)
30 DAT. Monocrotophose (0.05%) treated
gunny bags showed a maximum of 64%

mortality 30 DAT. No other plant based extracts
treated receptacles showed persistency of
chemicals treated that can result in significant
mortality 30 to 90 DAT (Table 6).
Discussion
P. pinnata is fast growing native tree
species which are being planted extensively
under various plantation programmes. This
requires raising of large quantities of seedlings
in nurseries. Insect damage to flower, fruit
and seeds causes partial or complete seed
crop loss. This results in inefficient and uneconomical seed collection. Uninfected seeds
collected from field or stored can only help
in raising quality seedlings. Therefore, the
present study was undertaken to identify the
spectrum of insect pests during pre and postharvest period, extent of damage and feasible
management measures to control insect attack
during storage of Pongamia pinnata.
Lamprey et. al. (1974) showed that even
minor damages to the vital part of the embryo
like the radicle or hypocotyl can result in the
death of the seeds. In the present study
infestation by Bruchus sp., O. surinamensis,
L. serricorne and T. castenum infestation in
pongamia result in complete death of seeds
and can render seeds nonviable. Similarly
A. pongamiae infestation during pre-harvest in
P. pinnata result total loss of fruit development.
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Table 3: Treatment with plant based Extracts – Bruchus sp.
Treatment

Conc		

		

Day 1			

Mean SD

SE Mean

Day 2			

Day 3

SD

SE

Mean

SD

SE

Control

–

2

4.5

4.51

4

5.5

4.92

2

4.5

3.63

Dichlorvos (0.06%)

–

92

8.4

4.51

100

0.0

4.92

100

0.0

3.63

Monocrotophos (0.05%)

–

96

5.5

4.51

100

0.0

4.92

100

0.0

3.63

NSKE (80 %)

–

40

7.1

4.51

72

13.0 4.92

92

4.5

3.63

0.02

38

4.5

4.51

94

5.5

4.92

100

0.0

3.63

0.05

46

5.5

4.51

96

5.5

4.92

100

0.0

3.63

0.1

54

5.5

4.51

98

4.5

4.92

100

0.0

3.63

0.15

94

8.9

4.51

94

8.9

4.92

100

0.0

3.63

20000 ppm

22

16.4

4.51

70

14.1 4.92

100

0.0

3.63

40000 ppm

34

8.9

4.51

62

8.4

4.92

100

0.0

3.63

60000 ppm

44

5.5

4.51

74

8.9

4.92

100

0.0

3.63

80000 ppm

74

8.9

4.51

100

0.0

4.92

100

0.0

3.63

3 ppm

4

5.5

4.51

52

8.4

4.92

74

8.9

3.63

6 ppm

10

10.0

4.51

52

14.8 4.92

56

13.4 3.63

9 ppm

56

8.9

4.51

92

11.0 4.92

92

11.0 3.63

0.05

2

4.5

4.51

2

4.5

4.92

12

16.4 3.63

0.1

4

8.9

4.51

16

15.2 4.92

14

21.9 3.63

0.15

14

16.7

4.51

20

21.2 4.92

56

5.5

3.63

0.2

40

23.5

4.51

54

21.9 4.92

90

7.1

3.63

Neem oil

Neem seed powder

Nimbecidine

Tobacco extract

Damage to the flower or fruit depends in
the percentage infestation by various insects
during pre-harvest period. The level of infestation
comes down as the flowering period ends and
fruiting period taken over. The infestation in
maturing fruits by sap feeding insects comes
down as the fruits mature. Wali Rehman
(1995) found that 86% of seed infesting insects
belonged to the order Coleoptera and others
were Lepidoptera and Hymenoptera. In the
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present study coleopterans were found to be the
major groups of pests during storage.
But seed feeding insects infests matured
fruits and gets carried over to storage. In the
case of P. pinnata all the four species of beetles
were able to re-infest seeds during storage
and cause severe damage in terms of seeds
weight loss.   Wagner et al (1991) has pointed
out that infestation rate in good seed years
following poor seed years is often low because
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Table 4: Persistency of seed treatments – Bruchus sp.
Treatment

Conc		 30 DAT			

		

Mean SD

60 DAT			

90 DAT

SE Mean

SD

SE

Mean

SD

SE

Control

–

0.0

0.0

4.9

4.0

5.5

4.9

10.0

10.0

1.6

Dichlorvos (0.06%)

–

98.0

4.5

4.9

56.0

23.0

4.9

45.0

10.0

1.6

Monocrotophos (0.05%)

–

92.0

4.5

4.9

48.0

25.9

4.9

44.0

5.5

1.6

NSKE (80%)

–

0.0

0.0

4.9

0.0

0.0

4.9

0.0

0.0

1.6

0.02

0.0

0.0

4.9

0.0

0.0

4.9

0.0

0.0

1.6

0.05

20.0

7.1

4.9

2.0

4.5

4.9

0.0

0.0

1.6

0.1

22.0

8.4

4.9

6.0

8.9

4.9

0.0

0.0

1.6

0.15

0.0

0.0

4.9

0.0

0.0

4.9

0.0

0.0

1.6

20000 ppm

0.0

0.0

4.9

2.0

4.5

4.9

0.0

0.0

1.6

40000 ppm 20.0

7.1

4.9

4.0

8.9

4.9

0.0

0.0

1.6

60000 ppm 46.0 27.0

4.9

6.0

8.9

4.9

0.0

0.0

1.6

80000 ppm

0.0

0.0

4.9

0.0

0.0

4.9

0.0

0.0

1.6

3ppm

0.0

0.0

4.9

0.0

0.0

4.9

0.0

0.0

1.6

6 ppm

50.0 14.1

4.9

44.0

25.1

4.9

0.0

0.0

1.6

9 ppm

20.0 27.4

4.9

4.0

5.5

4.9

0.0

0.0

1.6

0.05

10.0

7.1

4.9

0.0

0.0

4.9

0.0

0.0

1.6

0.1

8.0

8.4

4.9

2.0

4.5

4.9

0.0

0.0

1.6

0.15

12.0

8.4

4.9

2.0

4.5

4.9

0.0

0.0

1.6

0.2

18.0 13.0

4.9

8.0

8.4

4.9

0.0

0.0

1.6

Neem oil

Neem seed powder

Nimbecidine

Tobacco extract

the insect population is low and infestation rates
after good seed years are high due to increased
multiplication of insect population during good
seed years. In tree species with long fruiting
periods, insect populations may build up through
season (Wagner et al 1991). Caryedon gonagra
attack both young seeds on the plant as well
as stored seeds (Singh and Bhandari 1988)
with low field infestation on Acacia nilotica and
high infestation during storage. El atta (1993)
demonstrated speed of seeds destruction in
relation to the multiplication rate and life cycle
events of Caryedon serratus.

Insect species with short life cycle are
able to damage seed with in short time under
optimal conditions. Menechamus sp. with a life
cycle of 4 weeks completely destroyed a seed
lot in three months (Wagner et al., 1991). In
the present study Bruchus sp. and T. castaneum
were able to result in significant damage of
pongamia seeds in storage. This could be due
to the reduction in moisture content of seeds
during storage and or the emerged larvae
may be unable to penetrate the seed coat of
mature dry seeds (Wagner et al., 1991).
Though the activities of some insects may not
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Table 5: Receptacle Treatment with plant based Extracts – Bruchus sp.
Treatment

Conc		

		

Day 1			

Mean SD

SE Mean

Day 2			
SD

SE

SE

–

2.00 4.47

3.80 4.00

Dichlorvos (0.06%)

–

94.00 5.48

3.80 100.00 0.00 4.23 100.00 0.00 3.33

Monocrotophos (0.05%)

–

96.00 5.48

3.80 100.00 0.00 4.23 100.00 0.00 3.33

NSKE (80%)

–

0.00 0.00

3.80 0.00

0.00 4.23

0.00

0.00 3.33

0.02

0.00 0.00

3.80 0.00

0.00 4.23

0.00

0.00 3.33

0.05

14.00 13.42 3.80 14.00 13.42 4.23 26.00 5.48 3.33

0.1

16.00 15.17 3.80 14.00 19.49 4.23 32.00 10.95 3.33

0.15

0.00 0.00

3.80 0.00

0.00 4.23

0.00

0.00 3.33

20000 ppm 0.00 0.00

3.80 0.00

0.00 4.23

0.00

0.00 3.33

40000 ppm 0.00 0.00

3.80 0.00

0.00 4.23

0.00

0.00 3.33

60000 ppm 0.00 0.00

3.80 0.00

0.00 4.23

0.00

0.00 3.33

80000 ppm 0.00 0.00

3.80 0.00

0.00 4.23

0.00

0.00 3.33

Neem seed powder

Nimbecidine

Tobacco extract

4.47 3.33

3ppm

14.00 13.42 3.80 14.00 13.42 4.23 26.00 5.48 3.33

6 ppm

52.00 8.37

9 ppm

30.00 10.00 3.80 62.00 13.04 4.23 74.00 8.94 3.33

3.80 76.00 8.94 4.23 94.00 8.94 3.33

0.05

2.00 4.47

3.80 2.00

4.47 4.23 12.00 16.43 3.33

0.1

0.00 0.00

3.80 8.00

8.37 4.23

0.15

14.00 16.73 3.80 20.00 21.21 4.23 38.00 16.43 3.33

0.2

24.00 15.17 3.80 24.00 11.40 4.23 32.00 8.37 3.33

be stopped altogether at a given storage
conditions any reduction of temperature and
moisture content below the physiologically
optimal will delay their development. Storage
conditions like light, dark and dampness also
influence like reproductive success (Singh and
Bhandari, 1988).
Infestation during flowering and fruiting
in the field is difficult to control. Application of
chemical pesticides is practically not possible
and will be too expensive for trees. Determining
the management measures which are to be
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2.00

SD

Control

Neem oil

5.48 4.23

Mean

Day 3

4.00

8.94 3.33

undertaken based on the assessment of the
level of infestation and the type of treatment
which should be taken depends on the pest
species and the extent of damage. In the present
study infestation by A. pongamiae in P. pinnata
flower buds is the only serious infestation
where in almost 100% of flower buds are
transformed into galls. Covering flowering or
fruit bearing branches with nets is applicable
only in limited extent particularly in seed
orchards and will be labour intensive in large
areas. Control by spraying with endosulphan,
fenitrothion and monocrotophos on branches
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Table 6: Persistency of receptacle treatments – Bruchus sp.
Treatment

Conc		 30 DAT			

		

Mean SD

SE Mean

SD

SE

SE

2.00 4.47

Dichlorvos (0.06%)

–

60.00 15.81 3.15 60.00 12.25 2.22 36.00 11.40 1.65

Monocrotophos (0.05%)

–

64.00 8.94

3.15 42.00 8.37 2.22 14.00 11.40 1.65

NSKE (80 %)

–

0.00 0.00

3.15 0.00

0.00 2.22

0.00

0.00 1.65

0.02

0.00 0.00

3.15 0.00

0.00 2.22

0.00

0.00 1.65

0.05

2.00 4.47

3.15 2.00

4.47 2.22

0.00

0.00 1.65

0.1

8.00 8.37

3.15 0.00

0.00 2.22

0.00

0.00 1.65

0.15

0.00 0.00

3.15 0.00

0.00 2.22

0.00

0.00 1.65

20000 ppm 0.00 0.00

3.15 2.00

4.47 2.22

0.00

0.00 1.65

40000 ppm 0.00 0.00

3.15 0.00

0.00 2.22

0.00

0.00 1.65

60000 ppm 0.00 0.00

3.15 0.00

0.00 2.22

0.00

0.00 1.65

80000 ppm 0.00 0.00

3.15 0.00

0.00 2.22

0.00

0.00 1.65

3.15 0.00

Nimbecidine

Tobacco extract

0.00

SD

–

Neem seed powder

5.48 2.22

Mean

90 DAT

Control

Neem oil

3.15 4.00

60 DAT			

0.00 1.65

3ppm

2.00 4.47

0.00 2.22

0.00

0.00 1.65

6 ppm

22.00 14.83 3.15 10.00 12.25 2.22

0.00

0.00 1.65

9 ppm

6.00 8.94

3.15 0.00

0.00 2.22

0.00

0.00 1.65

0.05

0.00 0.00

3.15 0.00

0.00 2.22

0.00

0.00 1.65

0.1

2.00 4.47

3.15 0.00

0.00 2.22

0.00

0.00 1.65

0.15

4.00 5.48

3.15 0.00

0.00 2.22

0.00

0.00 1.65

0.2

14.00 11.40 3.15 4.00

5.48 2.22

0.00

0.00 1.65

with fruits had controlled field infestation
(Singh and Bhandari 1987). Southgate (1983)
attempted physical shielding of individual fruit
bearing branches with nets in Acacia spp and
found that it is labour intensive and applicable
in small scale. Field infestation has been
managed by spraying individual flower/fruit
bearing branches with 0.25% endosulfan
or fentrothion or 0.05% monocrotophos or
dichlorvos (Singh and Bhadari, 1987). But
the limitation here is the limited accessible
branches (Singh, 1976). Moreover treated
fruits or foliage cannot be used as fodder or

medicine (El Atta, 1993). Such treatments can
also affect pollinators and natural enemies
visiting flowers for feeding honey (Johnson,
1983). Fruits of S. emarginatus are used for
medicine and other preparation. Therefore
pesticide application in trees cannot be made.
Reduction or total elimination of insect
infestation during pre-harvest period is
important when the pest species are able to
continue infestation in seeds under storage
also. Therefore, insects and infested seeds
should be eliminated during processing and
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seeds should be insect-free before storage.
Therefore detection and elimination of insects
after field collection is important to decide if
control measures are to be initiated before
storing. Before storing seeds, it is important
to detect pest infestation for taking up
control measures that will prevent losses.
Less time and effort is required for deployment
and can provide evidence of infestation which
could multiply during storage. Use of traps
for the detection of pests in seed lots is
necessary in such situations. Traps cause
less damage to the seeds and will provide the
first evidence of an infestation that may be
carried over from field to storage. It helps to
provide prophylactic treatments prior to storing
(Dick, 1987).
Elimination of insect infested seeds during
seed cleaning is the first step in management
of insects decaying storage. This will help to
avoid multiplication and further damage of
storage seeds. However in situation where
total elimination of pests during processing is
difficult and chances of fresh infestation during
storage are expected chemical treatment of
seeds or the storage receptacle is necessary.
Based on the seed type, infestation type and
quantity of seeds to be protected methods
of seeds or receptacle treatment need to be
decided. Efficacy, minimum risk to user and
environmental safety need to be considered
when chemicals are selected for treatment.
In the present study plant based extracts like
products like NSKE, Neem oil, Neem seed
powder, tobacco extract and a commercial
Neem based product Nimbecidine were used
to test the efficacy in protecting seeds during
storage. NSKE was not very effective in
providing protection of seeds during storage.
Many of the extracts and the commercial
Neem based formulation were effective at
higher concentrations in bringing about
30

significant mortality though not within 24 hrs.
when treated with seeds. Pesticides were
effective resulting is 100% mortality within
24 hrs. Singh and Bhandari (1988) demonstrated
the effect of mixing phorate or pyrethrin
with seeds. Light dusting of insecticides like
Malathion, pyrethrin or hexachloride was
recommended for long term storage by Cremer
(1990).
Apart from being environmentally safe,
plant based formulation are safe to human
beings and cheap compared to commercial
insecticide (Golob and Webley, 1980).
Traditionally used plant protectants release a
strong odor which is usually avoided by insects.
In this present study, significant mortality
observed when treated with plant based
extracts could be due to the fumigating effect
of such chemicals. Neem products do not
usually kill insects but delay or inhibit their
development. (Soon and Bottrell, 1994). Jute
sacks treated with Neem oil or Neem extract
prevented the entry of weevils in to the grain
(NRC 1992) which suggests repellent action.
Conclusion
In the present study serious infestation
during pre and post-harvest was recorded in
P. pinnata. A. pongamiae converts almost
all flower buds to galls during flowering in
P. pinnata. F. virgata scales infests maturing
fruits. Bruchus sp. O. surinamensis, L. serricorne
and T. castaneum severely damage P. pinnata
seeds during storage. All coleopteran species
were found to reinfest seeds during storage.
Feeding damage by various species varied
on seeds during storage. In case of P. pinnata
damage by Bruchus sp. was more compared
to L. serricorne and O. surinamensis. The
lepidoptean species damage was much less
than the coleopteran species.
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Plant based extracts like products like
NSKE, neem oil, neem seed powder, tobacco
extract and a commercial Neem based
product Nimbecidine were used to test the
efficacy in protecting seeds during storage.
NSKE was not very effective in providing
protection of seeds during storage. Many
of the extracts and the commercial neem
based formulation were effective at higher
concentrations in bringing about significant
mortality though not within 24 hrs. when
treated with seeds. Pesticides were effective
resulting is 100% mortality within 24 hrs. For
Bruchus sp Neem oil, Neem seed powder,
Nimbecidine and tobacco extract were
effective when treated with seeds. Persistency of
neem oil, Neem seed powder and nimbecidine
was good 30 days after treatment for Bruchus
sp.
References
Butani, D. K. (1978). Insect pests of Tamarind
and their control. Pesticides, 11: 34–41.
Cremer, K. W. (1990). Tree for rural Australia.
Inkata Press, Melbourne, 455 p.
Dick, K. M. (1987). Pest management in
stored groundnuts. International Crops
Research Institute for the Semi-Arid Tropics
Information bulletin, 22, 28 pp.

Joseph, K. V. and Oommen, C. N. (1960). Notes
on some insect pests infesting dry tamarind
fruits in Kerala State. Indian Journal of
Entomology, 22: 172–180.
Johnson, C. D. (1983). Handbook of seeds of
Prosopis species. FAO, Rome. 55p.
Lamprey, H. F., Halvey, G. and Makacha, S.
(1974) Interaction between Acacia, bruchid
beetles and large herbivores. East African
Wildlife Journal, 12:81–85.
Mathur, R. N., Singh, B. and Lal, K. (1958).
Insects pests of flowers, seeds and fruits of
forest trees. Indian Forestry Bulletin, 223
(New Series) Entomology, 103 p.
Meshram, P., Jamaluddin, S. and Ram Bhajan
(1986). Insect pests of forest seeds. In:
Proceedings of the Workshop on seed
collection, storage and allied subject,
Jabalpur, India, 1986, pp 9–10.
Ruskin F. R. (1992) Neem – a tree for solving
global problems. National Academy Press
Washington, DC pp. 1–137.
Pillai, M. S. R., Subramaniam, K. N., Sasidharan
K. R. and Pankajam, S. (1989). Preliminary
studies on Bruchid attack on Acacia nilotica
seeds. In: Proceedings of the Seminar on
Forest Seed Technology, 1989, Coimbatore,
India, p 8.

El Atta, H. A. (1993). The effect of Caryedon
serratus Oliver (Coleoptera: Bruchidae)
on viability
and germination of seeds
of Acacia nilotica (L.) Willd.ex Del. in the
Sudan. Forest Ecology and Management
57:169–177.

Sen-Sarma, P. K., Thakur, M. L. and Sehgal,
H. S. (1988). Protection of forest seeds
against insect pests and fungi during
storage, Journal of Tropical Forestry, 4:
350-356.

Golob, P. and Webley, D. J. (1980). The use
of plants and minerals as traditional
protectants of stored products. Reports of
the Tropical Products Institute, London.
32p.

Singh, P. and Bhandari, R. S. (1986). Insect
pests of forest seeds and their control.
In: Proceedings of the National Seminar
on Forest Tree Seeds, Hyderabad, India,
1986.
31

My Forest – March – June 2015
Singh, P. and Bhandari, R. S. (1987). Insect
pests of Acacia tortilis in India. The Indian
Forester, 113: 734–743.
Singh K. D. (1976). Timber seed pests. Seed
Technology in the tropicsn 1976:47–51.
Singh. P. and Bhandari, R. S. (1988,)Insect
pests of leguminous forest tree seed and
their control. The Indian Forester, 114:
844–853.
Southgate B. J. (1983.) Handbook on seed
insects of Acacia species. FAO, Rome.

32

Soon, L. G. and Bottrell. D. G. (1994). Neem
pesticides in rice, potential and limitations.
International Rice Research Institute (IRRI).
Philippines, pp 68.
Wagner, M. R., Atuahene, S. K. N. and Cobbinab,
J. R. (1991). Forest entomology in West
Tropical Africa: Forest insects in Ghana
Kluwer Academic Publication, Dordrecht,
210 pp.
Wali Rehman, U. R. 1995,  tudies of seed insect
pests of forest trees. Pakistan Journal of
Forestry, 43: 27-31.

My Forest – March – June 2015
Vol. 51, Page 33-42

EMERGENCE OF SAL HEARTWOOD BORER, HOPLOCERAMBYX
SPINICORNIS NEWMAN (COLEOPTERA: CERAMBYCIDAE),
IN SATPURA TIGER RESERVE, MADHYA PRADESH
N. Roychoudhury*
Abstract
Increased rate of tree planting is felt very much needful nowadays to reclaim waste lands and to
arrest further ecological degradation besides to meet the needs of local communities by providing
fuel wood and fodder for man and his cattle. Thus plantation forestry have grown phenomenally,
accelerated by government departments and farmers as a commercial activity incorporating
tree species of high commercial and industrial value. Fast growing native tree species Pongamia
pinnata is extensively used in afforestation programme. This requires large quantities of good quality
seeds. Seeds are liable to damage by insect pests and diseases even when they are maturing on
the trees or under storage rendering them completely nonviable. Severe infestation by scale insect
Paracoccus marginatus and Ferrisia virgata were observed during early fruit maturing stages. The
affected fruits turn brown due to mass feeding by nymphs and adults. Fruits fall before maturing.
High level incidence of gall midge Asphondylae pongamiae was observed during flowering
period of P. pinnata particularly in Hosur, Krishnagiri area. 80-95% of flowers are attacked.
Infested flower turn to gall and fruit development and seed setting is affected. During storage
Saw toothed grain beetle (Oryzaephilus surinamensis), Cigarette beetle (Lasioderma serricorne) and
Red flower beetle (Tribolium castaneum) infests seeds. Pteromalid Anisopteromalus calandrae was
also collected from stored seeds.
Keywords: Shorea robusta, Sal Borer, Satpura Tiger Reserve, Hoshangabad, Madhya Pradesh

Introduction
Shorea robusta Gaertn.f. (Family: Dipterocarpaceae), commonly known as Sal, is a large
deciduous, resiniferous tree having a majestic
shining foliage. This potential species is one
of the most important timbers of India both
ecologically and economically (Tewari, 1992).
It is widely distributed in central and north
India and constitutes an important ecosystem,
which provides cool and calm environment.
Madhya Pradesh including Chhattisgarh is the

second largest state with extensive Sal forests
(27,800 sq.km.), distributed mainly in eastern
part of the state forming 25% of the total Sal
forests of the country (Bajpaee, 1982). The
predominant Sal forests of Madhya Pradesh
are in the district of Annoopur, Balaghat,
Chhindwara, Dindori, Mandla, Sidhi and
Hoshangabad that includes Satpura tiger
reserve located in Pachmarhi plateau, lie on
the western most limit of its distribution. It
provides a unique central Indian highland

* Scientist ‘G’, Forest Entomology Division, Tropical Forest Research Institute, Jabalpur – 482021 (Madhya
Pradesh), E mail: roychoudhary@icfre.org,choudhury_nr@yahoo.com
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ecosystem, rich in biodiversity, both flora
and fauna. It is a natural junction of two most
important timber species, viz., Sal and teak.
According to Champion and Seth (1968),
dry peninsular Sal forests 5B/C1 (iv) occur in
Satpura tiger reserve.
Sal entomology has received special
attention, since inception of forestry research
in India (Stebbing, 1914; Beeson, 1941). This
potential tree species has a highest number
of insect fauna among the forest trees. Of
about 346 insects recorded on Sal, about
155 species are associated with living tree,
encompassing mainly defoliators (114), seedfeeders (19) borers (18), and sap-suckers (4)
(Stebbing, 1914; Beeson, 1941; Mathur and
Singh, 1960; Browne, 1968; Roychoudhury,
2015). Among all, the most devastating insect
pest responsible for catastrophic damage of
forest is Sal heart-wood borer, Hoplocerambyx
spinicornis Newman (Coleoptera: Cerambycidae), commonly known as Sal borer
(Stebbing, 1914; Beeson, 1941, Mathur, 1962;
Roonwal, 1978). This insect was first recorded
as a destructive pest of Sal in 1897 (Stebbing,
1906). It causes extensive damage to Sal
trees both in standing as well as freshly felled
timbers. The borer appears to kill trees of all
age groups above the girth size of 20 cm
(Roonwal, 1976; Bhandari and Singh, 1988)
but the trees between the girth class 91-150
cm are reported to be most preferred (Beeson,
1941) and maximum mortality recorded to
be occurred in the girth class of 121-150 cm
(Roychoudhury et al., 2004). The less vigorous,
weak, unhealthy trees or those with reduced
vitality are easily attacked or killed due to
borer.
The attack of Sal borer is considered
epidemic when the trees affected by the
insects are more than 1% of the total number
of trees (Beeson, 1941). Till date, over 21
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epidemics of this borer have been recorded
in Sal forests of different states of the country,
out of which 8 epidemics occurred in Madhya
Pradesh (Anon, 1997), including Pachmarhi
hills of Hoshangabad Forest Division (Bhandari
and Singh, 1988). Sal borer epidemic has
also occurred recently in Madhya Pradesh
during the year 1997-1999 (Anon, 1998a,
b). Out of 16.84 lakh ha. of Sal forests, about
3 lakh ha. got affected by the borer in the recent
epidemic and the worst affected district
was Mandla where about 8 lakh trees were
damaged. The present paper reports the
large scale emergence of Sal borer in Satpura
tiger reserve, Hoshangabad, Madhya Pradesh.
Materials and Methods
Satpura Tiger Reserve (Fig. 1) is located
in Pachmarhi, Hoshangabad, Madhya Pradesh.
Sal forest of Satpura Tiger Reserve is distributed
to three ranges, viz. West Pachmarhi, East
Pachmarhi and Denwa buffer (Fig. 2).
These three ranges were surveyed for borer
incidence, during the year 2013-14. Borer
affected Sal trees were marked based on
the observations as per the method given
by Beeson (1941) based on the intensity of
borer attack as Types – T1 (crown dead and
leafless, epicormics leafless, wood dust in
large heap) (Fig. 3), T2 (crown dead and
brown, epicormics dead and brown, wood
dust in large heap), T3 (crown dead and
brown, epicormics or bark dead in upper
part, alive in lower part of trunk, wood dust in
heap more than three inches deep or less
abundant) (Fig. 4), T4 (crown entirely alive
and green, epicormics green, wood dust in
large heap) (Fig. 5), T5 (crown partly alive,
green and partly dead or brown, epicormics
green, wood dust scattered, less than 3 inches
deep), T6 (stump with large heap of wood
dust) and T7 (crown entirely alive and green,
epicormics green, resin abundant or absent,
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Fig. 1. Map of Satpura Tiger Reserve

Fig. 2. Sal forests in Satpura Tiger Reserve
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Fig. 3. Sal borer damaged dead tree, Type-T1

Fig. 4. Sal borer damaged tree with few green
leaves, Type-T3

Fig. 5. Sal borer damaged tree with a large heap of
wood dusts, Type-T4

Fig. 6. Adult beetle of al borer
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wood dust scattered or scanty). Observations
also recorded on girth at breast height (GBH)
at 1.37 m of affected Sal trees in three beats
of Denwa buffer, such as Bijori, East Almod
and West Almod, to examine the girth class
preference of borer beetles (Fig. 6).
Results and Discussion
Out of total 213330 ha areas of Satpura
tiger reserve (core zone-133926 ha and buffer
zone-79404 ha), Sal forests found in three
ranges, viz. West Pachmarhi (17805.79 ha),
East Pachmarhi (24901.74 ha) and Denwa
buffer (12958.41 ha) covering an area of
55665.94 ha. The Sal forests particularly
occupy 18072.88 ha, out of which 5715.69 ha
in West Pachmarhi, 8521.20 ha in East
Pachmarhi and 3835.99 ha in Denwa buffer.
There was a total of 10044 trees found
affected by Sal borer out of which 3922 trees
in West Pachmarhi,   4191 trees in East
Pachmarhi and 1931 trees in Denwa buffer
(Table 1). The number of borer affected Sal
trees was worked out to be 0.56 trees/ha.
Among the three ranges, West Pachmarhi
was recorded to be maximum borer affected
(0.69 trees/ha), followed by Denwa buffer
(0.50 trees/ha) and East Pachmarhi (0.49 trees/
ha). Among the 45 beats belonging to three
ranges, beats Shailanjali and Reechhgarh
of West Pachmarhi range exhibited highest
borer affected trees, 0.99 trees/ha and 0.93
trees/ha respectively. GBH of borer affected
Sal trees of three beats of Denwa buffer
revealed that beat Bijori (compartment
No. P-246) showed highest incidence in girth
class 25-40 cm, whereas beat East Almod
(compartment No. P-242, P-243 and P-244)
and beat West Almod (compartment No. P-241)
exhibited maximum incidence in girth class
41-60 cm and 61-80 cm respectively (Fig. 7).
The present observations reveal large
scale emergence of Sal borer in Satpura Tiger

Fig. 7. Attack of H. spinicornis in different girth
classes of Sal tree in three beats,
Bijori (compartment No. P-246), East Almod
(compartment No. P-242, P-243 and P-244) and
West Almod (compartment No. P-241) of
Denwa buffer, Satpura Tiger Reserve, MP

Reserve. The Sal borer is an occasional,
chronic, endemic pest, but the insect is always
present in small numbers in Sal areas, usually
infesting fallen, unhealthy or dying trees
(Stebbing, 1914; Beeson, 1941; Nair, 2007).
Generally, living healthy trees are infested
37

My Forest – March – June 2015
Table 1: Data on incidence of H. spinicornis in sal forests of Satpura Tiger Reserve, Madhya
Pradesh, during the year 2013-14
Range
Beat
Forest
Sal forests No. of borer No. of borer
		
area (ha.)
(ha.)
affected sal affected sal
				
trees
trees/ha
West Pachmarhi Reechhgarh

997.60

753.12

702

0.93

Shailanjali

1037.08

383.24

378

0.99

Dhoopgarh

968.79

686.72

506

0.74

Binora

1186.88

723.92

587

0.81

Neemghan

1530.52

941.70

446

0.47

Ratamati

1271.12

1271.12

642

0.51

Rorighat

1099.94

653.97

447

0.68

Kaajari

1083.34

301.90

214

0.71

Gondia

1213.25

0.00

0

0.00

Teenroda

1427.33

0.00

0

0.00

Badakchhar

1335.46

0.00

0

0.00

Ambamai

1370.27

0.00

0

0.00

Pagardhana

1500.18

0.00

0

0.00

Ghoranar

1784.03

0.00

0

0.00

17805.79

5715.69

3922

0.69

Mahadev

1120.38

885.26

712

0.80

Pathar

1906.87

1906.87

1017

0.53

Barghati

1831.59

1101.14

627

0.57

Bariaam

1984.15

599.74

448

0.75

Choorani

1108.82

1108.82

342

0.31

Patharkanta

1155.37

573.03

226

0.39

Nadiya

1869.63

1301.05

427

0.33

Choorani Pathar

1874.09

1045.29

392

0.38

Pagara

1477.09

0.00

0

0.00

Singanama

1059.46

0.00

0

0.00

Tendukheda

1668.51

0.00

0

0.00

Chaakar

1309.57

0.00

0

0.00

Tekapar

1004.03

0.00

0

0.00

Matkuli

483.59

0.00

0

0.00

Total		
East Pachmarhi
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Range
Beat
Forest
Sal forests No. of borer No. of borer
		
area (ha.)
(ha.)
affected sal affected sal
				
trees
trees/ha
Mogara

385.66

0.00

0

0.00

1013.34

0.00

0

0.00

Muaar

757.37

0.00

0

0.00

Hathipahar

851.06

0.00

0

0.00

Phipheri

1182.49

0.00

0

0.00

Ghoghari

858.67

0.00

0

0.00

24901.74

8521.20

4191

0.49

540.87

196.55

133

0.57

East Almod

1051.89

1051.89

942

0.70

West Almod

1136.16

1136.16

856

0.75

Kookarpani

749.44

0.00

0

0.00

Barut

631.21

0.00

0

0.00

Chhatiaam

1042.10

200.58

0

0.00

Pashchim Kahunala

1913.98

0.00

0

0.00

Denwa

2481.99

0.00

0

0.00

Seetadongari

1250.81

1250.81

0

0.00

786.00

0.00

0

0.00

1373.96

0.00

0

0.00

Total		

12958.41

3835.99

1931

0.50

Grand total		

55665.94

18072.88

10044

0.56

Chandanpipariya

Total		
Denwa buffer

Bijori

Jhirapa
Sawarwani

only during population outbreaks. Infestation
of up to one per cent of the growing stock,
i.e. an average of 2.5 trees/ha, is considered
normal.
The first record of Sal borer causing
considerable damage of Sal forests in Pachmari
hills has been made by Hoshangabad Forest
Division in 1976, which considerably increased
and appeared as epidemic during the year
1978-79. Out of 70.65 sq.km. of Sal forests,
about 52 sq. km. got affected by the borer
where about 8,085 trees were killed. Then,

the extensive trap tree operations have been
carried out from 1979 to 1981 to control the
borer from 57.23% in 1979 to 0.75% in 1981
and mortality from 12.28% to 0% which are
below the tolerance level (Bhandari and Singh,
1988; Roychoudhury, 2008). Further, authors
have observed that borer kills Sal trees of all
age groups above the girth of 20 cm but the
highest incidence as well as tree mortality
have been recorded in 61-90 cm girth class.
According to Beeson (1941), the Sal trees
between the girth classes 91-150 cm are the
most preferred by the borer. Roychoudhury
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et al. (2004) have recorded maximum mortality
of Sal trees occurred in the girth class 121-150
cm due to borer attack.
H. spinicornis causes extensive damage
to Sal trees both in standing as well as freshly
felled timbers (Joshi et al., 2002, 2006) due
to the kairomonal activity of the Sal sap
(Roychoudhury, 1997, Kulkarni et al., 2004). The
less vigorous, weak, unhealthy trees or those
with reduced vitality are easily attacked or killed
due to borer (Beeson, 1941). Different abiotic
and biotic factors have been the major cause
for the occurrence, large scale emergence
and reoccurring epidemics (Bhandari and
Rawat, 2001; Joshi, 2009). Recent Sal borer
epidemic in Madhya Pradesh and Chhattisgarh
that has been occurred during the year 19971999, affected three lakh ha of Sal forests
out of 16.84 lakh and Mandla district has
been recorded as worst affected, where about
8 lakh trees have been damaged (Anon,
1997, 1998 a,b). Occurrence of Sal heartwood
borer and its considerable damage has been
reported in Bastar Forest Division, Chhattisgarh
(Roychoudhury and Soni, 2009). Recently,
Sal borer incidences has also been reported
in Dindori and East Mandla Forest Divisions,
Kanha Tiger Reserve of Madhya Pradesh and
Banhupratapur, Jagdalpur and Kabirdham
Forest Divisions of Chhattisgarh (Roychoudhury
and Kulkarni, 2012; Roychoudhury et al.,
2013).
Thus, Satpura Tiger Reserve is located in
Pachmarhi, the “Queen of Satpura” also being
a biosphere reserve of Madhya Pradesh and
a paradise of biodiversity (Roychoudhury,
2004), the beautiful Sal forest which gives
this tiger reserve a green sylvan look and
ideal place of wild animals, should be protected
from any further damage of Sal heartwood
borer. Not only is this, the areas under Sal
in Pachmarhi range the western limit of the
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distribution of Sal where regeneration is also
a problem. So intensive care should be taken
to protect the Sal in this region. Hence, regular
surveys should be undertaken to monitor the
pest situation and periodical surveillance of
the Sal forest of tiger reserve should be carried
out in order to determine the pest incidence of
the growing stock.
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ASSESSMENT OF POPULATION STATUS OF
GARCINIA INDICA (MURUGAL/KOKUM) IN
HONNAVARA DIVISION OF UTTARA KANNADA DISTRICT
Dr. S. Ramesh*
Abstract
The fruit of Garcinia indica locally called Murugal huli is being harvested from both forest and
non-forest areas and it has multi usage. Kokum, vinegar, butter, Hydroxy citric acid, bio-fertilizer are
derived from this tree. The study was undertaken in Honnavara Division of Western Ghats region
of Karnataka State by using Belt transect method with 0.5 per cent sampling intensity. The study
reveals that, out of 79 beats, 9 do not have Garcinia tree growth and remaining 70 beats to an extent
of 1,27,108 Ha. is having 3,12,600 tree, of which 1,04,400 trees having less than 30 cm. girth. The
maximum number of trees found in between 31-50 cm. (1,02,600) girth class and least observed in
more than 110 cm. girth class and Kumta range (90,600) is having maximum number of trees to that
of other 6 ranges.
The Murur beat of Kumta recorded (32,800) highest tree population and fragmented population of
Garcinia observed in 52 beats, the study also reveals decreased trend of habitat change over a period
of time and 68% human interference is the cause for the threat than others and 69% of harvest fruit
is being used by locally and 16% for commercial trade. Being a bisexual species expected to yield
43,72,700 kg fruit/annum from 1,45,940 trees which in turn expected to give Rs. 1180.49 lakhs per
year.
Keywords: NTFP, Garcinia indica, Belt transect, Kokum, Vinegar, HCA, CB, Beats, GIS 2.2 version
software, map source, sub quadrats, opportunistic survey, endemic, polygamo-dioecious.

Introduction
The forests of Western Ghats are one of
the richest bio resources. These forests are
subjected to extraction of considerable quantity
of timber, firewood, fodder, green manure,
medicinal plants and non-timber forest produces
to meet the requirements locally as well as outside
the state.   Many of NTFP/medicinal plants are
extracted and find their way into manufacturers
of herbal preparation and Ayurvedic medicines.
Garcinia indica locally called murugal huli is
one of such forest product being extracted from
both forest and non-forest area.

Even though, Forest Department is being
auctioning once in two years, there is no
documentary evidences about its exact quantity
removed and record on population status of
Garcinia indica. A large quantity of pulp and
seeds are being extracted and exported to
other states like Maharashtra, Gujarat etc.,
but data on exact quantity exported is not
available.
So far there is no accurate assessment of
population of this species in natural forest area.
Hence, an attempt has been made to
assess the population and regeneration status

* Deputy Conservator of Forests, Haliyal Division, Uttara Kannada District.
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of murugal by using belt transects sampling
method.
About Garcinia indica (Murugal)
It is predominantly available both in forest
and private lands. Garcinia fruit has multi
usage- pulp/and rind for kokum and vinegar,
seeds for butter extraction and Hydroxy
citric acid (HCA), cakes as bio-fertilizer. It is
estimated approximately about 50 tonnes of
Garcinia kernel is marketed every year. The
butter extracted from seed is being used in
preparation of cosmetic and ayurvedic
medicines. The pulp/rind is locally used for
preparation of sharbat (kokum juice) and butter
extracted from seeds is used for lighting lamp
and as cooking oil.
The Kokum is also used as an improver
to increase the hardness of chocolate. Kokum
fat is added in various proportions replacing
cocoa butter (CB) in dark and milk chocolate
formulations. Hardness of chocolate increases
with increase in addition of kokum fat
(Maheswari R. and Yellappa Reddy S., 2005).
Study area
The study area was undertaken in
Honnavara Forest Division of Uttara Kannada
District of Western Ghat region which lies in
west coast of Karnataka and spans an area
of 1925.26 Sq.Km. geographical area, of which
1409.01 Sq.Km forest area which amounts to
73% of geographical area. It extends between
13º56’15” to 14º41’15” lat and 74º26’0” to
74º46’20” longitude. The major forest types
in the division are evergreen, semi evergreen,
moist deciduous, dry deciduous and lateritic
patches. Among moist deciduous forests covers
about 35% of the forest area followed by semi
evergreen, dry deciduous and evergreen
constituting 31%, 21% and 13% respectively.
The area receives an average annual rainfall
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of about 3500mm. It comprising four talukas;
Honnavara, Kumta, Bhatkala and part of
Ankola and has a population of 5,00,533. The
Honnavara division consist of 7 Ranges and
79 Beats. All 79 beats have been assessed
for presence of Garcinia indica with sampling
intensity of 0.5 per cent through belt transect.
Materials and Method
The materials required are GPS instrument,
Toposheet (1:50000) depicting beat boundary,
magnetic compass, rope, measuring tape,
paint, geo-references Toposheet, GIS 2.2
version and map source software (if available).
In belt transect method, total length of transect
line is calculated for each beat with 0.5%
sampling intensity and total length of transect
line is divided into 1 to 5 depending on
vegetation and topography of the beat area.
For Achwe (North) beat example of Hiregutti
range is having 1964 Ha. forest area, at
0.5 per cent of sampling intensity the total
length of transect line is 9.82 Km. This total
length is divided into 4 individual transect so
as to distribute among different forest types
like evergreen, semi evergreen, moist
deciduous, dry deciduous, plantations etc.
These transects are marked on Toposheet
after thorough discussion with frontline staff
to confer the representativeness of the whole
beat area. Then geo-coordinates of starting,
mid and end point of each transect lines were
recorded either directly from Toposheet or
using geo references Toposheet with help of
GIS 2.2 version and map source software,
then these geo coordinates were transferred
to ground by using GPS instrument with Go to
option.
Laying belt transect
The starting, mid and end point of each
transect lines are marked on ground with red
paint on nearest tree or rock by giving symbol
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line ACO, T1, SH representing beat, transect
line respectively and alignment was made with
GPS and magnetic compass to track the transect
line. The enumeration and measurement of
trees having more than >10cm is done in 5m.
width on either side of transect line throughout
and recorded information such as different
girth classes, status, threat, plant parts used,
trade etc. in Format-1 specified for tree species.  
This method/procedure is followed for all
transect lines of the division, hence the name
belt transect method. For regeneration studies
a separate 5m x 5m sub quadrats is demarcated
at every 200m. interval of transect line
placed diagonally and recorded their status in a
different format specified separately.
Besides above, an opportunistic survey
is also carried out simultaneously in the study
area coming across during perambulation,
PRA exercise and while laying transect line.
This provides additional information on a
particular species of that locality.
Results and Discussion
The recorded data can be analysed beat
wise, section wise, range wise or division wise
depending on requirement or objectives of
the studies. In this case, the data has been
analysed beat wise, range wise and division
wise. The Honnavara Division consists of
7 ranges and 79 beats to an extent of 1409.00
Sq.Km. forest area, for which 174 transect
lines are selected to an extent of 704.50
Ha./Km comprises of all beats.   Out of 79
beats, 9 beats to an extent of 68.98 Ha. do not
have Garcinia tree species, the remaining
635.52 Ha. of sampled area is having murugal
species.
The number of trees under each girth
class is calculated then value of each transects
is extrapolated to concerned beat area. The
sum of all beat having murugal species
is extrapolated to range and division area

excluding the area of beats which do not
have Garcinia indica. The other parameters
recorded in format are: status, habitat change
over a period; type of threats etc. as shown in
the format are also tabulated separately for all
beats to draw conclusion.
a.

Assessment of population

There are 3, 12,600 trees found in 70
beats of Honnavara Division, 9 beats do not
have Garcinia trees. Out of 3,12,600 trees,
1,04,400 trees having less than 30cm. girth
and remaining 2,08,200 are having more than
30cm. girth.
Further maximum number of
trees found in between 31-50 cm (1,02,600)
girth class and least observed in >110 cm.
girth class. This clearly indicates that matured
trees are less compared to younger crop.
It is inferred that, maximum number of
Garcinia trees found in Kumta Range (90,600),
followed by Hiregutti (63,800), Katgal (34,800),
Honnavara (48,800), Manki (29,000), and
Gerusoppa (25,400) and Bhatkala Range
(20,200). As far as, beat is concerned, maximum
number of trees found is Muroor (32,800),
followed by Santgal (26,000), Achwe (North),
Morshet, Hadi (12,800) each, Achwe (South)
(12,600) and Brahmur, Jankadkal (12,140)
beats. The remaining 68 beats having less
than 12,400 trees and some of the beats viz.,
Bellangi, Hebbai, Kanakale, Harita, Yana,
Chimmolli, Tulsani, Gerusoppa, Mettingadde,
Khandodi, Kota, Tumbebeelu, Anilgod, Belke,
Golikumbri and Koppa beats do not bear trees
having girth less than 30cm. Whereas Kumta,
Santeguli, Hadvalli, Hudil beats having bigger
girth (>31cm) trees. It indicates that beats
do not have younger generation crop showing
poor regeneration status or excess removal
than threshold level needs special protection
and augmentation. There are 9 beats which
do not have any Garcinia indica species at all,
it may be because of edaphic and climatic factors
needs further study.
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b.

Assessment
parameters

of

threat

and

other

Out of 70 beats the population of Garcinia
indica is fragmented in 52 beats and continuous
in 18 beats. The study also reveals decrease
trend of habitat change over a period than
increase and human interference, contribute to
maximum (68%) for threat than other causes
like disease, hybridization, over exploitation
unscientific harvest etc., for its decrease in
status and population status is declining than
20% in 30 beats, 20% in 15 beats. The harvested
fruit is being used by the local to the maximum
(69%) than commercial trade (16%).
c.

Economics of Garcinia indica

Garcinia indica is an endemic tree species
from tropical rain forest of Western Ghats. It
is cross pollinated and polygamo-dioecious
plant. Polygamo-dioecious is a condition in
which trees have both bisexual and purely
male flowers in certain branches of same
trees (Thatte K. S. and Deodar M. A., 2012).
In Garcinia indica there is no morphological
or biochemical differences exists between
male and female plants, other than flower
characteristics. Hence, all trees do not bear
fruit, on an average 30 per cent of the trees
are male and remaining 70 per cent are
female. Accordingly out of 2,08,200 trees, only
1,45,740 are female which yield fruits. On an
average mature tree yield 30 Kg. fruit. So,
1,45,740 trees yields 43,72,200 Kg per annum,
of which 35% is pulp, 5% seeds and 60%
water content. Therefore, 15,30,270 Kg of
pulp, 2,18,613 Kg seed is expected annually
from Honnavara Division. The total revenue
expected in rupees is (1147.70 + 32.79 =
1180.49) 1180.49 lakhs at the rate of Rs. 75 and
15 per Kg of pulp and seeds respectively.
This study facilitates to assess the
population status of Garcinia indica (murugal)
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in a division with regeneration status. Based
on result upset value could be fixed for
conducting auction and also helpful in planning
for afforestation, developing linkages between
collector and purchaser, identifying potential
areas and to assess approximate quantity
available from each beat. The data obtained
from the study can be utilized for drafting of
integrated management plan for Village Forest
Committees (VFC) and drafting of working plan
report.
The same belt transect method can also
be adopted for assessment of population status
of other RET/Medicinal plant species also.
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SCREENING OF POTENTIAL SPECIES FOR REHABILITATION
OF SILICA MINED OVERBURDENS OF SHANKARGARH IN
VINDHYAN REGION OF ALLAHABAD (UP)
Anubha Srivastav and Kumud Dubey*
Abstract
Mining industry though plays an important role in building the economy of the country is known to
cause damages to the environment by altering the ecology of the region. To prevent damage to the
environment rehabilitation measures are absolutely necessary. Besides scientific and sustainable
mining methods following biological measures is a must. Keeping this in view a study was undertaken
in silica mined overburden of Shankargarh in Vindhyan region of Allahabad. The paper suggests
species belonging to various habits like trees, shrubs and herbs for rehabilitations.

Introduction
Mining industry is next only to agriculture
and is spread over vast areas all around the
world. The area of land currently disturbed by
mining is approximately 9,24000 ha per year. In
India, also a total of 683,671.5 ha (Mathur, 1978)
is under mining leases spread over 19 states
covering approx. 5,500 mines. Out of these, 478
are coal mines and rests are ferrous and nonferrous mines.
The process of mining is known to leave
behind an environmentally and ecologically
unpleasant landscape. It causes disturbance
to the natural landform, and creates an artificial
landform, which is prone to erosion. The
best approach to stabilization is to provide a
protective cover to the dump surface through
vegetation. The establishment of a permanent
cover of vegetation involves not only growing
plants, it necessitates bringing into a plant
community that will maintain itself indefinitely
without attention Shankargarh area in Vindhyan

region of India is severely damaged due to
open cast silica mining leaving behind a barren
area devoid of any vegetation, soil fauna and
badly eroded slopes consisting of overburden
materials in stony rocks. Soil of the area is
highly calcareous type with sandy loam texture
and fine silt consistency. Silica mines in the site
are spread over area of 150 sq. km covering
40 villages. M/s Chawla Silica Trading Company,
Garwa, is mining silica sand since 1962.
According to the contract made by miners they
have planted some species in the area but
their survival is negligible due to improper
care and selection of species. Restoration of
ecological balance disturbed after mining is
possible provided right type of technological
inputs are evolved and applied to the site
specific problems.
This study was conducted with an aim
to identify the potential species that are found
growing on undisturbed area of the degraded
land and also useful for the rural livelihood.

* Centre for Social Forestry and Eco-Rehabilitation, Allahabad.
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These species could then be extensively used
in regeneration experiments of silica mining
area of the state.
Materials and Methods
Vegetation Study
Surveys were conducted in undisturbed
silica mining sites and compartments of
nearby forest using standard quadrate method
(Mishra, 1968) during peak growth season.
The quadrates of 10 m x 10 m were laid
randomly for tree species. Nested quadrates
of 5 m x 5 m for shrubs and 1 m x 1 m for
grasses and herbs were taken up inside tree
quadrates. Density / ha values of recorded
species were calculated and frequency values
were classified into frequency classes viz.;
A (1-20%), B (21-40%), C (41-60%), D (61-80%)
and E (81-100%). The species (trees, shrubs
and climbers and herbs and grasses) were
identified by local flora and taxonomists of
BSI, Allahabad. The local names and utility of
recorded species were also studied.
Socio-economic Study
These studies were conducted in two
villages, namely Chakra ji Garwa and Garwa
Kila of the degraded site, selected on the basis
of stratified random sampling. Using PRA
tools, the respondents were selected so as
to comprise all strata of people – economic,
social and educational and all age classes.
Adequate representation of women was also
considered to avoid gender bias. The objective
of study was to screen preferred species of
local people according to fulfillment of their
day- to- day needs. Evaluation of economic
importance of tree products was also considered
from experience of local populace and already
published information.
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Results and Discussion
Total number of species (trees, shrubs &
climbers and herbs & grasses) recorded, their
density per ha, frequency values, local names
and uses presented in Table 1, 2 and 3
respectively. Table 1 depicts density and
frequency of tree species. It is clear from
the table that Ziziphus mauritiana occurred
with highest density of 330 / ha and 100%
frequency (class-E). Its common name is Ber
and fruits are edible by local people with good
taste. Similarly, Phyllanthus emblica (=Emblica
officinalis) (Aonla) also recorded with 240
density per ha and 70% frequency in class
– Aonla fruits are edible and leaves used for
fodder purpose by the villagers. Prosopis
juliflora also occurred with good density of 270
per ha and 40% frequency (class-B). Leucaena
leucocephala
(Subabul)
showed
lowest
density of 20 per ha and 10% frequency level in
class-A.
Among shrub species, Blepharis repens
showed highest density of 2,960 per ha with
70% frequency (class-D) followed by Crotalaria
anagyroides with 2,120 density /ha and 70%
frequency. The lowest density of 50 per ha
was recorded for Ixora arborea with lowest
20% frequency (class A). The highest, 80%
frequency for Hemidesmus indicus and
lowest 40% for Cocculus hirsutus were recorded
(Table 2). Table 3 gives records of herbs
and grasses, Evolvulus nummularius showed
highest density of 13,000 per hectare followed
by Euphorbia hirta with 10,900 per hectare.
The highest frequency (90%) were recorded
for Heteropogon contortus, Euphorbia hirta and
Indigofera cordifolia all standing in frequency
class, E. The lowest value was recorded for
Eragrostis tremula with 10% frequency and
density 400 per ha followed by Pedalium
murex with 20% frequency and density 400 per
hectare.

Common
Family
name		

Frequency
(%)

Frequency
class*

Density
/ ha
Leaves and stem bark as a
source of tannin.

Uses

C

90

Fruit edible.

B

70

Fruit edible.

Madhuca indica
Mahua
Sapotaceae
40
B
80
Fruits, flowers and oil (Seed) is
						used.

Pithecellobium dulce

40

Young fruits and seeds are
edible, leaves and pods are fed
to cattle.

Leucaena leucocephala
Subabul
Fabaceae
10
A
20
						
						
Fabaceae

Grown for shade in tea and
coffee plantation.

Albizia lebbeck
Siris
Fabaceae
20
A
40
						

Jungle jalebi

Fruits are edible, rich source of
Vitamin C. Leaves are laxative
and given in throat troubles.

B

Ziziphus mauritiana
Ber
Rhamnaceae
100
E
330
						
						

30

Seed oil used for soap making.

Fabaceae

Fruits as rich source of
vitamin C.
50

Pongamia pinnata

Karanj-Kanji

Phyllanthus emblica
Aonla
Eubhorbiaceae
70
D
240
						

Eucalyptus hybrid
Nilgiri
Myrtaceae
60
C
110
Yield essential oil, useful in
						dysentery.

Flower yields orange red dye.
Tree as host for lac insect.

60

Butea monosperma
Dhak
Fabaceae
50
C
170
						

Flacourtiaceae

Oil cake used as fertilizer and
manure. Seeds yield famous
margosa oil.

Baichi

Azadirachta indica
Neem
Meliaceae
40
B
60
						
						

Flacourtia indica

Acacia leucophloea
Safed kikar
Fabaceae
60
C
100
Bark yields tan and fiber used
						
as clarifying and flavoring agent.  

Lagerstroemia parviflora
Seja
Lythraceae
50
C
90
						

Tree
species

Table 1: Tree Species at Silica mining site, Shankargarh
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50

[A = 1 – 20%, B = 21 – 40%, C = 41 – 60%, D = 61 – 80%, E = 81 – 100%]

2nd best tree for afforestation
of shifting sand dunes.
Fruits as fodder fuelwood.
Prosopis juliflora
Vilayati Babool Fabaceae
40
B
270
						
						

Dalbergia sissoo
Shisham
Fabaceae
60
C
170
Leaf as fodder, wood in
						furniture.

Lac host during summer.
B
Moraceae
Peepal
Ficus religiosa

40

60

Kattha is used in Pan and Gum.
C
Fabaceae
Kher
Acacia catechu

50

140

Wood useful.
70
B
40
Fabaceae
Safed siris
Albizia procera

Fuelwood, fodder, Basket,
Tannin.
Acacia nilotica
Babool
Fabaceae
50
C
90
						

Tree
species

Common
Family
name		

Frequency
(%)

Frequency
class*

Density
/ ha

Uses
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Table 4 covers all the species suggested
by local people for fuelwood, fodder and
food etc. It is clear from the table that people
preferred food-bearing species like Phyllanthus
emblica, Carissa carandas and Mangifera indica
etc. For fuel wood purposes, they selected
Prosopis juliflora and Acacia species. For fodder
purposes, Phyllanthus emblica, Azadirachta
indica and Dalbergia sissoo were suggested. In
the present state, when there is acute scarcity
of fuel wood, fodder and food in the rural areas,
it would be advisable to raise fuel-cum-foddercum food plantations in the area occupied by
such type of species identified during studies.
Some useful tree species, which can be raised
in the area, are Phyllanthus emblica, Butea
monosperma, Ziziphus mauritiana, Prosopis
juliflora, Pithecellobium dulce, Dalbergia sissoo,
Carissa carandas, Dendrocalamus strictus,
Acacia Spp., Madhuca indica and Azadirachta
indica. Grasses, useful for fodder and medicinal
value can be also selected for rehabilitation of
the area.
It was also observed during studies that
species existing on mined lands, although
survived, showed poor growth. This may be
attributed to the nutrient deficient conditions,
lack of organic matter, lack of suitable microflora and micro-fauna, besides other stress
conditions. Smith and Bradshaw (1972)
stated that nutrient deficiencies are frequently
encountered in the mine wastes. Cope (1962)
reported that deficiency of phosphorus is a
common feature of mine wastes. Wong et al.
(1983) showed that the tailings lacked organic
matter. Wilson (1965) has postulated that
the lack of suitable microorganisms might be
deterrent to the development of vegetation of
mine tailings. Thus, it is clear from above results
that species occurring in greater density and
frequency and also useful for rural people can
be selected preferably for rehabilitation of the
area. Therefore, for development of suitable

Common
Family
name		

Frequency
(%)

Frequency Density
class*
/ ha

Uses

Roots are used as tonic, diuretic,
diaphoretic and demulcent.

Hemidesmus indicus
Anantmul
Apocynaceae
80
D
840
							

Bark astringent and used as
lotion in leprous ulcers.

Juice used for nerving troubles
and dropsy.

Euphorbia antiquorum Tridhara-sendh
Euphorbiaceae
30
B
240
							

20

A

50

Branches made into torches.

Rubiaceae

Kotagandhen
(torch tree)

Seeds – medicinal value

Ixora arborea

2960

Root contraceptive,
in sores of animals.

D

CarwanAcanthaceae
70
D
300
Jangali karonda 					

70

Carissa spinarum
(=C.opaca)

Acanthaceae

Cellulose gum for industrial
applications.

Hadson

Dendrocalamus
Bans
Poaceae
40
B
360
strictus							

Blepharis repens

Cocculus hirsutus
Jamiti ki bel
Menispermaceae
40
B
480
Roots are said to be useful in
							
chronic rheumatism

Justicia gendarussa
Nilinargandi
Acanthaceae
30
B
200
Juice of leaves stops internal
							
hemorrhage.

Leaves reported to be used as
poultice for boils and swellings

Justicia betonica
Mokandar
Acanthaceae
50
C
440
							

Crotalaria anagyroides San
Fabaceae
70
D		
Lopping form valuable soil
							
mulch

Lantana camara
Kuri
Verbenaceae
40
B
600
							

Sida acuta
Bariara
Malvaceae
30
B
320
Leaves used in rheumatic
							
affections

Gymnema sylvestre
Merasingi, Gurmar Apocynaceae
70
D
960
Leaves used as an anti-diabetic
							
agent.

Fruits are edible and bark is
used for tannin

Ziziphus oenoplia
Makai, Makoh
Rhamnaceae
70
D
1120
							

Indigofera tinctoria
Rang patri
Fabaceae
70
D
640
Extract of plants useful in 		
							
epilepsy.

Shrubs and
Climbers

Table 2: Shrubs and Climbers at Silica mining sites, Shankargarh
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52
Common

Family

Frequency
(%)

Frequency Density
class*
/ ha
Plant is used in stomach-ache
and diarrhea.

Uses (Utility)

Caryophyllaceae

Machechi,  
Dholphuli

Polycarpaea
corymbosa

30

40
B

B
500

1200

Leaves are used for boils and
inflaming,  also given in jaundice.

Used as fodder readily both
when young and in flower.

An infusion of plant with quinine
is used for malaria.

Vernonia cinerea
Sahadebi
Asteraceae
50
C
4400
							

Chhota Dhatura

Asteraceae

60

C

2300

Juhi ghas

Eclipta prostrata

Bhangra

Heliotropium strigosum Chiti phul

Alysicarpus monilifer

Asteraceae

Boraginaceae

Fabaceae

60

30

80

C

B

D

1500

500

4500

Bothriochloa pertusa
Sandhor
Poaceae
50
C
5100
							

Xanthium indicum

Plant juice in constipation.

Plant is laxative and diuretic.

Used as fodder.

Much valued as a fodder grass
for both grazing and staking.

Medicinal use

Rungia pectinata
Comb Rungia
Acanthaceae
60
C
3800
Juice of leaves is given in small
							
pox.

Desmodium triflorum
Kudaliya
Fabaceae
50
C
9700
Grown as soil binders and for
							
fodder.

Plant is diuretic, nerve tonic and
used for malaria.

Echinops echinatus
Utakanta
Asteraceae
80
D
7600
							

Eragrostis tenella
Bharbhuri
Poaceae
40
B
400
Eaten by cattle both green and
							
as hay.

Pedalium murex
Bara-gokhru
Pedaliaceae
20
A
400
Juice of fruit is used in
							
puerperal disease.

Poaceae

Apang, Zarga

Dichanthium
annulatum

Blumea lacera
Kakranda
Asteraceae
70
D
3800
Juice of leaves is anthelmintic,
							
diuretic.

Solanum surattense
Kateli
Solanaceae
50
C
2000
Root is expectorant used in
							
cough, asthma.

Phyllanthus fraternus
Jaramla
Euphorbiaceae
60
C
2200
							

Grasses
name		
			

Herbs and

Table 3: Herbs and Grasses at Silica mining sites, Shankargarh
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Herbs and

Common

Family

Poaceae

Jarga, Goria

Chrysopogon fulvus

50

80
C

D
1400

2300

Solanaceae

Tulati-pati

Physalis minima

40

40
B

B

1500

1100

Fruit edible

Used in liver disorders

Leaves as fodder, green manure
and cover crop.

Used as fodder.

It forms pure mats in the shades.

Torki

10

Dhol phulio

Eragrostis tremula

A

B

D

B

C

D

C

C

B

400

1600

8800

1200

6600

13000

3600

2700

1100

Euphorbia thymifolia
Choti Dudhi
Euphorbiaceae
70
D
2100
							

Poaceae

40

Fivestamen burbark Tiliaceae

70

Triumfetta pentandra

Convolvulaceae

40

50

Shankhpushpi

Poaceae.

Fabaceae

70

60

60

40

Evolvulus alsinoides

Dichanthium annulatum Jarga, jaunera

Indigofera linifolia

Convolvulaceae

Poaceae

Shani pillu

Brachiaria reptans

Evolvulus nummularius Safed
shankhpushpi

Poaceae

Kreb grass

Asteraceae

Digitaria ciliaris

Gnaphalium polycaulon Cudweed

Roots in skin diseases, leaf and
seeds as laxative

Used as fodder

Stem for fiber

Used in scorpion sting

Grass-used as fodder

Used in fever

Medicinal use

Fodder purpose, grains edible

Fodder grass

Used medicinally

Ludwigia perennis
Evening primrose
Onagraceae
50
C
3300
Oil extract  of plant useful in
							
fever

Portulacaceae

Lonia

Portulaca pilosa

Teramnus labialis
Mashoni
Fabaceae
60
C
2100
							

Poaceae

Nini

White seeds resemble poppy
for making bread; they are
harmful if consumed alone.

Indigofera cordifolia
Nila bari
Fabaceae
90
E
2500
							
							

Oplismenus burmannii

Used as fodder and culms are
made into mats.

Uses (Utility)

Heteropogon contortus Kumeria
Poaceae
90
E
2300
							

Frequency Density
class*
/ ha
Used in cough, and its decoction
is given in renal dropsy.

Frequency
(%)

Achyranthes aspera
Chirchita, latjira
Amaranthaceae
70
D
5400
							

Grasses
name		
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Poaceae

Lamp

Aristida adscensionis

60

Frequency
(%)
C

4300

Frequency Density
class*
/ ha
As fodder

Uses (Utility)

Badi dudhi

Malvaceae
Poaceae
Rubiaceae

Briara
Bhanjuri
Safed phooli

Sida mysorensis

Alpuda mutica

Spermacoce pusilla

Poaceae
Acanthaceae
Poaceae

Bandra
Dasmori
Dub
Phulsi

Setaria pumila

Elytraria acaulis

Cynodon dactylon

Melanocenchris
jacquemontii

Poaceae

Malvaceae

Farsh booti

Poaceae
areas

Sida cordata

Sporobolus
Usar ki ghas
maderaspatanus			

Poaceae

Makra

Dactyloctenium
aegyptium

Asteraceae

Chatak chandni

Parthenium
hysterophorus

Asteraceae

Gujrati

Rubiaceae

Euphorbiaceae

Amaranthaceae

Tridax procumbens

Oldenlandia corymbose Daman papar

Euphorbia hirta

Gomphrena celosioides Bachelor’s button

60

70

70

80

60

80

20

50

50

70

30

60

80

90

40

C

C

C

D

C

D

A

C

C

D

B

C

D

E

B

1000

8600

2300

6700

2600

2600

800

4400

900

7100

1500

9100

7900

10,900

1100

Fodder grass

Fodder grass

Uterine and mild embolic in cattle.

Medicinal value

Medicinal use.

Good fodder, reclaiming ‘Reh’

Medicinal value.

Good fodder

Medicinal

Seed edible, straws as fodder.

Root decoction in dysentery

Medicinal

Medicinal use in liver diseases.

Used in cough and asthma

Medicinal

Indoneesiella echioides False waterwillow
Acanthaceae
30
B
500
Plant paste in burns and juice
							
in fever.

Phyllanthus virgatus
Chakma
Phyllanthaceae
70
D
1800
Used medicinally for itching in
							
children

Family

Common

Herbs and

Grasses
name		
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Table 4: Species suggested by local people
Species

•

• Category

D Uses (1, 2, 3 and 4)

Phyllanthus emblica

T

1,2 and 3

Carissa carandas

S

1,2 and 3

Prosopis juliflora

T

1

Acacia species

T

1 and 2

Pithecellobium dulce

T

1

Madhuca indica

T

1,2,3 and 4

Mangifera indica

T

1,2,3 and 4

Psidium guajava

T

2 and 3

Azadirachta indica

T

1,2,3 and 4

Ziziphus mauritiana

T

1,2,3 and 4

Dendrocalamus strictus

S

2,3 and 4

Dalbergia sissoo

T

2,3 and 4

T= Tree, S= Shrub

D  1= Fuelwood, 2 = Fodder, 3 = Food and 4 = Others
technological packages for this specified area,
this study provides all necessary guidelines
regarding selection of species according to agroclimatic conditions.
Summary
Shankargarh area in Vindhyan region of
UP drastically disturbed by open cast silica
mining and has resulted buried forests fields
and soil under huge piles of waste material.
Re-vegetation of areas like Shankargarh is
a challenging task regarding screening of
suitable species. Preliminary vegetation studies
of undisturbed area and nearby forest of the
site briefs a clear picture about species, which
already exist in the area. Density per ha and
frequency percentage of the recorded species
of trees, shrubs, herbs and climbers were
also calculated. Among tree species, Ziziphus

mauritiana, Prosopis juliflora and Phyllanthus
emblica occurred with density of 330, 270 and
240 / ha respectively. Blepharis repens, a shrub
showed highest density of 2960 per ha with
70% frequency. Evolvulus nummularius, an
herb recorded with highest density of 13,000
per ha. Socio-economic studies revealed that
local people preferred fuel-wood, fruits and
fodder bearing species like Phyllanthus emblica,
Acacia species and Prosopis juliflora.
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A CASE STUDY ON ESTIMATION OF WOOD CONSUMPTION
IN RURAL HOUSING IN TWO PHYSIOGRAPHIC REGIONS OF
KARNATAKA
M. Srinivasa Rao, Ritesh Tailor1 and B. V. Thulasi Ram
Abstract
The present study is an attempt to estimate the wood consumption in rural housing of Karnataka.
Along with the estimates of volume of wood used in construction of rural houses, information on
various species of timber used is also obtained. Karnataka has three principal physical zones namely
Karavali (Coastal region), Malenadu (Hilly region) and Bayaluseeme (Plain region). Basically two
physical zones namely Malenadu and Bayaluseeme have been taken in this pilot study. Study reveals
that average consumption of wood in selected plain area is 44.14 cubic ft. whereas this average in
selected hilly area is 223.50 cubic ft. It has also been observed that almost 13 species of timber are
being used in construction of rural houses.
Key Words: Wood consumption, rural house, Estimation, Species of Timber

Introduction
A traditional rural residence has important
advantages – it is almost always based on
adaptations to the local environment and is
often built with the labour of the villagers
themselves without the need for external
mechanized inputs. Ownership of a house
provides significant economic security and
social status for a citizen in the society. The
type of housing is directly or indirectly linked to
human well-being. One can easily understand
the socio-economic status of a family just by
watching physical attributes of their housing.
A person deprived of this basic need faces all
odds of life and remains discriminated and
marginalized in the society.
Many efforts have been in practice to
estimate the consumption of wood for various

1

purposes including housing construction,
furniture, fuel etc. Present study is first step
towards the estimation of wood consumption
in rural housing of the state of Karnataka.
Basically this is a case study to see intricacies
in estimation of wood consumption in
Karnataka. Karnataka is one of the southern
peninsular states of the India which has
a geographical area of 191,791 sq. kms.
constituting 5.83% of the total area of the India.
It lies between the latitude of 11⋅30’ to 18⋅25’
N and longitude of 74⋅10’ to 78⋅35’ E. It has a
coast line of approximately 400 kms, along
the Arabian Sea. Karnataka has three main
physical (geographical) zones. It includes the
Karavali – Coastal region, the Hilly region
of Malenadu covering Western Ghats and
Bayaluseeme region covering Plains of the
Deccan plateau. The major part of this state

Policy Research and Marketing Division, Institute of Wood Science and Technology, 18th Cross, Malleswaram,
Bengaluru - 560 003, Karnataka; E-mail: rtailor@icfre.org, riteshntailor@gmail.com1 and raoms@icfre.org
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lies in Bayaluseeme region. The population
of the state is 61.13 million (Census – 2011)
which constitutes 5.05 % of the total India’s
population. Out of this the rural population is
61.43% and the urban population is 38.57%.
Population density is 319 person per square km.
Housing is one of the basic requirements for the
survival of human beings.
Keeping these things in mind, the present
study was conducted to gather information on
the volume of wood in the rural housing and
various species used for construction.
Objectives of the study
As this study is a first step towards the
estimation of wood consumption in rural housing
in Karnataka, its fundamental objectives are
•

•

To examine the Quantity of wood
consumptions in rural housing of the
selected study area and
To know the different species of wood
used in construction of rural houses.

Methodology
The present case study is based on the
wood consumption in rural housing especially
for construction. According to census 2011,
thirty districts of the Karnataka has three
principal physical zones (i) coastal strip called
Karavali, between the Western Ghats and the
Arabian Sea; (ii) Malenadu, Hilly region of
western ghats and (iii) Deccan Plateau, called
Bayaluseeme (Plain region), comprising the
main inland region of the state. In this study
only two physical zones Bayalu Seeme and
Malenadu are selected. From these regions
two districts namely Kolar and Kodagu were
selected. From these two districts, two taluks
namely Kolara and Madikeri were chosen.
From these two taluks, two villages namely
Narasapura and Thannimane were selected
58

respectively. Out 50 Households of Narasapura
village, 6 households were selected at random.
Similarly 18 households were selected at
random out of 250 households of from the
Thannimane village getting information on
wood consumption in rural housing.
A questionnaire was prepared and
validated. Information was collected on the
quantity of the wood consumptions and different
species of wood used by households in the
construction of the house. For this study, primary
as well as secondary data have been used.
Secondary data were collected from leading
journals, books, Government reports, internet
etc. The collected data are processed and
analyzed using appropriate statistical tools.
Results and Discussions
Wood Consumption in Narasapura Village of
Kolar Taluk
Kolar district is the eastern gateway to
Karnataka. It is famous for erstwhile Kolar
Goldmines. It is land locked district and hard
rock terrain of Karnataka in the maiden (plain)
region and covers an area of 8223 sq. km.
Kolara district lies between North latitude 12°
46’ to 13° 58’ and East Longitude 77° 21’ to 78°
35’. This district experiences tropical climate
throughout the year, the main occupation
of people is agriculture. Administratively the
district is divided into 11 taluks, 53 hoblis, 305
grampanchayats and 3325 villages.
From Table 1, Fig. 1 and Table 2, it is
observed that the species namely Pterocarpus
marsupium (Honne), Thespesia populnea
(Buguri mara), Tectona grandis (Teak),
Azadirachta indica (Neem), Ficus religiosa
(Peepal) etc. are mainly used in rural house
construction in Narasapura village of Kolar
taluk. In this village wood cover area ranges
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Map of Karnataka State

Fig. 1: Wood used by Different household in Narasapura village
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Table 1: Wood used in Different houses of Narasapura village
Household Wood Ground area
No.
(cu. ft) of the House
			
(sq. ft.)
			
(a)

Area used % of wood Species
by Wood
Area
used
(sq. ft.)
(b/a*100)		
(b)

1
30.74
840
150
17.86
						

Age of
House
(in yrs.)

Honne,
20-22
Hoovarasi		

Status of
House

Pacca
(Permanent)

2
21.35
1200
232
19.33
						
						

Teak,
08-10
Pacca
Neem, 		
(Permanent)
Honne		

3
23.23
1200
260
21.67
						

Teak,
5
Pacca
Honne		 (Permanent)

4
14.54
660
120
18.18
						

Neem,
5
Pacca
Honne		 (Permanent)

5
100.00
1400
514
36.71
						

Teak,
80-85
Honne		

Semi pacca
(Semi Permanent)

6
75.00
1500
516
34.40
						

Peepal tree 75-80
Neem		

Semi pacca
(Semi Permanent)

Source: Survey Data

Table 2: Volume and area of wood used in households of Narasapura village
House
hold No.

Wood used
(cu. ft.)
(a)

Ground area of the
house (sq. ft.)
(b)

Volume of Wood
(cu. ft./sq. ft)
(a/b)

1

30.74

840

0.037

2

21.35

1200

0.018

3

23.23

1200

0.019

4

14.54

660

0.022

5

100.00

1400

0.071

6

75.00

1500

0.050

Average
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44.14		

0.036
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from 120-516 sq.ft in the total area. The
average consumption of wood in Narasapura
village is observed as 44.14 cubic feet. All
the households have procured wood from
sawmills and Cultivated land. Out of 6
households 4 have used treated wood.
{Shown in (Table 5) the different species
of wood used in Narasapura village with their
properties.}
Wood consumption in Thannimane village of
Madikeri taluk
Madikeri taluk is predominantly a forest
land. Coffee, Cardamom, Pepper, Paddy,
Orange, and Honey are the major material
resources of the taluk. Coffee Plantation
work is the major activity in the region. About
38% of total industries registered in the taluk
are wood, agro and food based industries.
Madikeri taluk is bounded by Dakshina Kannada
district in the North West, Kerala State in the
South, Somwarapete taluk in the north-east
and Virajapete in the south-east. As per 2001
census the total population of the taluk was
1,42,012 and the density of population in the
taluk is 97 persons per sq.km, which is less
than the district average of 133 persons per
sq.km. In Kodagu district, Madikeri taluk was
selected and in Madikeri taluk, Bhagmandala
Panchyat was selected. In this panchyat
Thannimane village was selected and survey
was conducted on randomly selected 18
households out of 250 houses for getting
information on wood consumption in rural
housing in the village.
In Table 3 & Fig. 2 and Table 4 it is
observed that species namely Acrocarpus
fraxinifolius (Balangi), Artocarpus heterophyllus
(Jack), Artocarpus integrifolia (Hebbalasu),
Cedrella toona (Noga), Caryota urens (Baine),
Calophyllum apetalum (Hole Honne), Diospyros
ebenum (Kari Mara), Dendrocalamus strictus

(Bamboo), Lagerstroemia lanceolata (Nandi),
Michelia champaca (Sampige), Phyllanthus
emblica officinalis (Nelli mara), Syzygium cumini
(Nerale), and other jungle wood are mainly used
in rural house construction in Thannimane village
of Madikeri   taluk.   In this village wood cover
area ranges from 101-3369 sq. ft. The average
consumption of wood in Thannimane village is
observed as 223.50. As for a per square feet use
of wood is concerned the average is 0.194 cubic
feet. Majority of the households have procured
wood from cultivated land and few have also
procured wood from saw mills and from other
states. Out of 18 households 12 have used
treated wood. {Shown in (Table 6) the different
species of wood used in the Thannimane village
with their properties}
Finally we conclude that, an effort was
made to collect information on use of wood
in construction of rural houses in selected
physiographic regions of Karnataka. It is
observed that the average use of wood in plain
region is 44.14 cubic ft. whereas the average
use of wood in hilly area is 223.50 cubic ft. As
for as variation is concerned, hilly area has
greater variation in use of wood as compared
to plain area. It is important to note that use of
wood is higher in hilly are as compared to plain
area. The choice of wood by the households in
hilly region was not only confined to durability of
timber but also was depend on easy availability
of the timber where as in Plain region choice of
wood by households was depend on durability
of timber. It was also observed that in both
Plain and Hilly region 66% of households has
used different types of Treatment for increasing
durability of wood. As per the study, households
of Bhagmandala and surrounding places have
used lesser known timber for constructing houses
from several decades and even today they are
using such timber species in construction. Hence
usage of lesser known timber species such as
Jack, Neral, Balanji etc. based on their durability
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Table 3: Wood used in different houses in Thannimane village
Household Wood Ground area
No.
used of the House
		
(cu. ft)
(sq. ft.)
			
(a)

Area used % of wood
Species
by Wood
Area
used
(sq. ft.)
(b/a*100)		
(b)

Age of
House
(in yrs.)

Status of
House

1
17.49
624
101
16.23
						

Balangi, Noga,
25-30
Kari mara		

kaccha
(Impermanent)

2
55.04
600
372
62.00
						

Bamboo, Baine, 15-20
Polianigi, Neral		

kaccha
(Impermanent)
kaccha
(Impermanent)

						

Balangi, Noga,
Other
Jungle wood

4
297.5
900
1316
146.22
						

Jack, Kari mara 15-20
Neral, Balangi		

3

5

66.9

317.61

560

1200

241

1574

43.04

15-20

Pacca
(Permanent)

131.17

Hole Sampige,
25-30
Semi pacca
Other jungle
(Semi
						
wood		Permanent)
6
128.63
1050
552
52.57
Balangi, Noga,
25-30
Semi pacca
						
Kari mara		
(Semi
								Permanent)
7
103.13
700
355
50.71
Kari mara,
25-30
Semi pacca
						 Choolemara		 (Semi
								
Permanent)
8
177.26
400
801
200.25
						

Balangi,
20-25
Nelli mara,		

Pacca
(Permanent)

9
477.6
2400
2527
105.29
						
						

Balangi, Noga,
25-30
Nandi, Jack,		
Kari mara

Pacca
(Permanent)

10

117.72

1080

682

63.15

Kari mara,
25-30
Semi pacca
Other jungle
(Semi
						
wood		Permanent)
11
129.06
864
672
77.78
Balangi,
25-30
Semi pacca
						
Neoga		 (Semi
								Permanent)
12
130.5
1040
703.52
67.65
						

Karimara,
25-30
kaccha
Balangi		(Impermanent)

13
291.93
1200
1561
130.08
Jack, Balangi,
25-30
						
Nandi, 		
						 Hebbalasu
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Household Wood Ground area
No.
used of the House
		
(cu. ft)
(sq. ft.)
			
(a)

Area used % of wood
Species
by Wood
Area
used
(sq. ft.)
(b/a*100)		
(b)

Age of
House
(in yrs.)

Status of
House

14
790.4
2000
3369
168.45
Thirup mara,
25-30
						
Jack, Noga, 		
						
Nandi

Pacca
(Permanent)

15
216.18
1512
1046
69.18
						

Pacca
(Permanent)

Jack, Atha,
15-20
Poova, Noga		

16
382
1600
1842
115.13
Balangi, Jack,
25-30
Pacca
						 Hebbalasu		(Permanent)
17
161
988
529
53.54
Jack, Kari mara, 20-25
Semi pacca
						
Poove		 (Semi
								Permanent)
18

163

960

702

73.13

Jack, Silver Oak, 15-20
Pacca
Other jungle
(Permanent)
						
wood		
Source: Survey Data

Fig. 2: Wood used by different household in Thannimane village
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Table 4: Volume and area of wood used in households of Thannimane village
House
hold No.
		

Wood used
(cu. ft.)
(a)

Ground area of the
house (sq. ft.)
(b)

Volume of Wood
(cu. ft./sq. ft)
(a/b)

1

17.49

624

0.028

2

55.04

600

0.092

3

66.90

560

0.119

4

297.50

900

0.331

5

317.61

1200

0.265

6

128.63

1050

0.123

7

103.13

700

0.147

8

177.26

400

0.443

9

477.60

2400

0.199

10

117.72

1080

0.109

11

129.06

864

0.149

12

130.50

1040

0.125

13

291.93

1200

0.243

14

790.40

2000

0.395

15

216.18

1512

0.143

16

382.00

1600

0.239

17

161.00

988

0.163

18

163.00

960

0.170

Average

223.50		

should be promoted to reduce pressure on well
known timber species like Teak, Sal, and Deodar
etc.
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Table 5: The different species of wood used in Narasapura village with their properties are
shown below:
Sl. No.
1
		

Species Name		
Thespesia populnea

Properties

• The heartwood of the Tree is dark reddish

(Buguri mara)		

brown to chocolate brown.

• The wood has an attractive grain that takes a high polish.  
• Its standard specific gravity is 0.647.
• Its MOR is 945 (Kg/cm2)
• Its maximum crushing stress is 451 (Kg/cm2)
2

Pterocarpus marsupium

• Its weight is 800 Kg/cu m

(Honne)

• Its standard specific gravity is 0.671.
• Its MOR is 745 (Kg/cm2)
• Its MOE is 103 (MT/cm3)
• Its maximum crushing stress is 365 (Kg/cm2).

3
		

Tectona grandis

• It’s a yellowish brown timber, Sapwood is white or

(Teak)		

pale yellow and Heartwood is brown.

• Its weight is 640 Kg/cu m
• Its standard specific gravity is 0.52–0.77.
• Its MOR is 599-761( Kg/cm2)
• Its MOE is 96 (MT/cm3)
• Its maximum crushing stress is 340-377 (Kg/cm2)
4
		

Azadirachta indica

• A large tree, Bark grey, with numerous

(Neem)		

scattered tubercles.

• Wood hard, close grained; sapwood grey, heartwood red.
• Its weight is 817 Kg/cu m
• Its standard specific gravity is 0.693.
• Its MOR is 729 (Kg/cm2)
• Its maximum crushing stress is  400 (Kg/cm2)
5

Ficus religiosa

• Its wood is greyish-white.

(Peepal)

• Wood is moderately hard, and heavy,

				

weighing 480-640 kg/m3.

• Its standard specific gravity is 0.385.
• Its MOR is 417( Kg/cm2 )
• Its maximum crushing stress is 156 (Kg/cm2)
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Table 6: The different species of wood used in the Thannimane village with their properties
are shown below:
Sl. No.

Species Name		

Properties

1
Acrocarpus fraxinifolius •
		
(Balangi)		
				
•
				
•
•
•
•

The heartwood is pale pinkish, bright red to reddish brown
with darker streaks, distinctly demarcated from the pale 		
yellowish sapwood
The wood is medium-weight with a density of 520–700
kg/m³ at 12% moisture content.
It finishes fairly well and takes a high polish.
Its standard specific gravity is 0.587.
Its MOR is 807 (Kg/cm2)
Its  maximum crushing stress is 422 (Kg/cm2)

2
		

Artocarpus heterophyllus •
(Jack)		
•
•
•
•
•

The wood is moderately hard, sapwood pale, heartwood
bright yellow, darkening on exposure.
The timber polishes well and does not warps or splits.
The average weight is 595 kg/cum.
Its standard specific gravity is 0.505.
Its MOR is 633 (Kg/cm2)
Its  maximum crushing stress is 338 (Kg/cm2)

3
		

Artocarpus integrifolia
•
(Hebbalasu)		
•
•
•

The wood is moderately hard, sapwood pale, heartwood
bright yellow, darkening on exposure.
The timber polishes well and does not warps or splits.
The average weight is 595 kg/cum.
Its MOE is 82 (MT/cm3)

4
Cedrella toona (Noga)
•
				
•
				
•
•
•
•
5
6
		

Caryota urens (Baine)

Calophyllum apetalum
•
(Hole Honne)		
•
				
66

The heartwood is pale pinkish red to rich dark, reddish
brown. The sapwood is paler pink.
It is soft and has good workability. It nails and glues well
and can also be painted, stained and polished and it 		
finishes well.
Its weight is 513 Kg/cu m
Its standard specific gravity is 0.424.
Its MOR is 436 (Kg/cm2)
Its  maximum crushing stress is 216 (Kg/cm2)
— NA —
The outer sapwood is yellowish, yellow-brown and the
inner heartwood is light reddish to red-brown.
The wood has been used to build boats, flooring,
and furniture, and made into plywood.
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Sl. No.

Species Name		

7

Properties

Diospyros ebenum
•
(Kari mara)
•
				
•
•
•

It is a dense black wood dense enough to sink in water.
It is finely-textured and has a very smooth finish when
polished, making it valuable as an ornamental wood.
Its standard specific gravity is 0.626.
Its MOR is 712 (Kg/cm2)
Its  maximum crushing stress is 330 (Kg/cm2)

8
Dendrocalamus strictus
•
		
(Bamboo)		
				
•
				
•
•
•

It is commonly recognized as Calcutta bamboo and is
the most widely used bamboo in India especially for the
paper industry
It is also used in house construction, basket making, mats,
furniture, agriculture implement and tools handles
Its standard specific gravity is 0.559.
Its MOR is 1568 (Kg/cm2)
Its  maximum crushing stress is 714 (Kg/cm2)

9

Lagestroemia lanceolata
(Nandi)

•
•
•
•
•
•

Wood red or reddish brown, moderately hard.
Its weight is 673 Kg/cu m
Its standard specific gravity is 0.590.
Its MOR is 722 (Kg/cm2)
Its MOE is 110 (MT/cm3)
Its  maximum crushing stress is 346 (Kg/cm2)

10
		

Michelia champaca
• Timber is relatively smooth and grey to greyish white
(Sampige)		 in colour.
• It is very sensitive to fire, and even large trees will die on
being exposed to a low ground fire.
• Its weight is 513 Kg/cu m
• Its standard specific gravity is 0.426.
• Its MOR is 563 (Kg/cm2)
• Its  maximum crushing stress is  283 (Kg/cm2)

11
		

Phyllanthus emblica
(Nelli mara)

12
		

Syzygium cumini
•
(Nerale)		
•
				
•
•
•
•

— NA —
The bark is rough and dark grey, becoming lighter grey
and smoother higher up and the wood is water resistant.
Heartwood is hard to work on but still used in furniture
as it is water resistant.
Its weight is 929 Kg/cu m
Its standard specific gravity is 0.647.
Its MOR is 798 (Kg/cm2)
Its  maximum crushing stress is 389 (Kg/cm2)
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Comparative morphology and wood characteristics
of Melia dubia and Melia azedarach for easy
identification
Rekha R. Warrier
Abstract
Melia dubia is one of the popular tree species among farmers because of its fast growth rate
(2 cm girth / month). Being indigenous, fast growing and popular, the species is in high demand.
There is another species of the same family, Melia azedarach, which though appears similar to
Melia dubia, has properties not as desirable as the latter. Due to lack of identification at the early
stages, the less preferred species is propagated in nurseries, which results in economic loss to the
cultivators. A comparative study was made to characterize each of these two species. The paper
provides results of comparative study on morphology and wood characteristics of these species
to aid in easy identification.

The demand for wood and wood based
products is increasing on an exponential
scale; the primary and integrated wood
processing industries require wood for
production of large number of products
including sawn wood, wood pulp/paper, veneer,
plywood, other panel products, parquets,
shingles, toys, bobbins, sports goods, boats,
carts, musical instruments and pencils.
Several initiatives have been taken by the
wood based industry for meeting the demand
for raw material. By 2005, nearly 343,000
hectares of farm forestry plantations had been
promoted by paper industries. It is estimated
that this land mass can produce approximately
20 million tonnes of wood at 60 tonnes/hectare
yield. Farmers on their own are also raising
plantations, be they clonal or seed route, which
is adding to the general availability of wood
to the industry. Farmers evince interest in
species provided it provides high economic
returns in a short time span.

Melia dubia is one such species, popular
among farmers due to its fast growth rate
(2 cm girth / month). Being indigenous, fast
growing and popular, the species is in high
demand and has an assured markets as a
preferred species in wood based industries.
But, large-scale planting is hampered by
its poor seed (less than 10%) germination
despite producing abundant quantities of
fruits every year; lack of package of practices
thereby making planting stock unavailable
to the farmers and other planting agencies
for massive planting. Forest Departments
have been encouraging farmers to grow this
species under agroforestry systems, farm
forestry cultivations, block planting, bund
planting and as inter cropping. Besides, it has
also been identified as a potential high energy
plantation species under close espacement.
With flooded requests for the species, the
species has become a subject of interest for
researchers also.

Division of Plant Biotechnology and Cytogenetics, Institute of Forest Genetics and Tree Breeding
Coimbatore – 641 002. Tamilnadu, India.
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It has been observed that there is a
species mix up with another species of the
same family, Melia azedarach, which though
appears similar to Melia dubia, has properties
not as desirable as the latter. Due to lack
of identification at the early stages, the less
preferred species is propagated in nurseries,
which results in economic loss to the
cultivators.

Thus, proper identity of the species can
shed more light on its distribution, population
status in the wild, and its resource generation
capability. The differences existing in the
species in terms of their morphology and
wood characteristics have been elaborated
below:

Table 1: Habit and uses of Melia azedarach L. and M. dubia Cav.
Characters

M. azedarach L.

M. dubia L.

Citation

Melia azedarach L., Sp. Pl. 384.
1753; Hook. f., Fl. Brit. India
1:544. 1875; Gamble, Fl. Pres.
Madras 176(126). 1915; Antony,
Syst. Stud. Fl. Kottayam Dist.
101. 1989; Sivar. and Mathew,
Fl. Nilambur 134. 1997; S.S. Jain
and S.S.R. Bennet in Hajra et al.,
Fl. India 4:494. 1997; Sunil, Fl. Pl.
Alappuzha Dist. 160. 2000; Anil
Kumar et al., Fl. Pathanamthitta
119. 2005.

1. Melia dubia Cav., Diss. 7:364. 1789;
Hook. f., Fl. Brit. India 1:545. 1875;
Ansari, Fl. Kasaragod Div. 96. 1985;
Ramach. and V.J. Nair, Fl. Cannanore
Dist. 89. 1988; Vajr., Fl. Palghat
Dist. 111. 1990; Sasidh. and Sivar.,
Fl. Pl. Thrissur For. 97. 1996; S.S.
Jain and S.S.R. Bennet in Hajra
et al., Fl. India 4:495. 1997; Sasidh., Fl.
Parambikulam WLS 57. 2002; Sasidh.,
Fl. Chinnar WLS 63. 1999; Mohanan and
Sivad., Fl. Agasthyamala 151. 2002.
2. Melia composita Willd., Sp. Pl. 2:509.
1799; Gamble, Fl. Pres. Madras 176(126).
1915.
3. Melia superba Roxb., Fl. Ind. 2:396. 1832.
4. Melia robusta Roxb., Fl. Ind. 2:397. 1832.

Trade Name Persian lilac, Bead tree,
Indian Lilac, Pride of India,
White Cedar

Indian Malabar neem

Uses

Tennis and badminton rackets;
toys; turnery; light furniture

Plywood; light packing cases and boxes;
match splints and boxes; cigar boxes.

Forest Type

Grown as avenue trees

Southern moist mixed deciduous and semi
evergreen forests. Presently grown as block
plantations and as an agroforestry crop.
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Table 2: Morphological Characteristics differentiating Melia azedarach L. and M. dubia Cav.
Characters

M. azedarach L.

M. dubia Cav.

Bark (see Plate)

Green to greyish-brown to
dark grey with vertical fissures

Dark brown or blackish, peels off in
rectangular strips

Leaves (See Plate)

12-24 inches long, bi-pinnate.

1-2 feet long, 2-3 pinnate.

Leaflets

3-7 on each pinnae.

5-11 on fairly long slender petiolules,
reticulations fine but distinct.

Flowers (See Plate)
Staminal tubes

Lilac-blue, fragrant.
Staminal tube slender purple,
glabrous, suddenly expanded
at mouth.

White or light mauve.
Staminal tube with 10 bifid teeth.

Fruits (See Plate)

5-celled; green and becomes
yellow to orange when ripe.
		

5-7 celled; Speckled with raised round
dark-brown dots. Turns dull yellow to
brown when ripe

Fruit shape

Round to ellipsoid

Ellipsoid

Fruit weight

140-350 fruits per kg

25-30 fruits per kg

Seeds (See Plate)

5-seeded

1-6 seeded

100 Seed Weight

400 – 750 g

750g to 1 kg

Germination

300-400 per cent

<75 per cent

Table 3: Wood Characteristics differentiating Melia azedarach L. and M. dubia Cav.
Characters

M. azedarach L.

M. dubia Cav.

Wood anatomy
Growth rings
Ring-porous Distinct
		

Semi-ring-porous to diffuse-porous
Distinct

Vessels

Large to medium, small in late
wood, few, solitary or in radial
pairs, transition from early to late
wood gradual

Large to very small, early
wood vessels large, in 4-8
or more rows, late wood
vessels very small, zigzag
or in oblique manner,
occasionally in tangential
bands across rays; often
filled with reddish brown
deposits
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M. azedarach L.

Characters
Parenchyma

M. dubia Cav.

Para tracheal – vasicentric,
forming thin sheaths around
pores in irregular patches
and also in tangential lines
		

Para tracheal – scanty or vasicentric,
delimiting growth rings rarely
forms small irregular or oblique
patches around small vessel groups
in the extreme late wood portions

Rays

Brownish; moderately
broad, rather widely
spaced, ray flecks distinct
on radial surface

Moderately broad, rather widely
spaced, ray flecks distinct on radial
surface

Gum canals

Vertical, traumatic, often in
tangential rows

Vertical, traumatic

Colour (See Plate)

Sapwood yellowish-white,
heartwood reddish-brown

Sapwood grey or pinkish-white with
yellow cast, heartwood light red

Weight

Moderately heavy,
710 kg/m3 at 12% m.c.

Light, 450 kg/m3 at 12% m.c.

Modulus of Rupture
(kg/cm2)

598.7

399.84

Modulus of Elasticity
(kg/cm2)

81,300

51,759

Impact Bending (cm)

130

212 94

Compression parallel
to grain (kg/cm2)

176

37 1

0.66

0.414

5,043-5,176

4100

Drying

Seasons well without
developing any defects
Shrinkage Green to oven-dry
Radial 5.0%
Tangential 8.5%

Green conversion and open stacking
under cover recommended

Working properties

Easy to saw, machining
satisfactory, takes good
polish after filling.
Peels satisfactorily

Easy to saw, machining satisfactory,
can be brought to a smooth surface

Natural durability
and preservation

Perishable to non-durable

Moderately durable under cover

Wood Properties

Specific gravity
Calorific value
(kcal per kg)
Wood Processing

72

My Forest – March – June 2015

PLATES
Melia azedarach

Melia dubia

Bark

Flowers
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Melia azedarach

Melia dubia

Grains in wood

Leaves
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Melia azedarach

Melia dubia

Immature Fruits

Mature Fruits

Seeds
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CALOPHYLLUM INOPHYLLUM L. – A VALUABLE TREE BORNE
OILSEED FOR IMPROVEMENT AND UTILIZATION
Anandalakshmi, R., Vamadevan, T., Anandha Prabhakaran, M., Rajesh, C.
and Suresh Kumar, K.
Abstract
The Indian peninsula houses a number of indigenous and naturalised tree borne oilseed (TBO)
species, of which, most have been unexplored and underutilized. During the present phase of
accelerated economic development, tree improvement programs need to meet the challenge of both
long term conservation and productivity increase so as to cater to the growing demands for food,
fodder, medicine, oil and wood energy, despite timber. Tree improvement of TBOs in our country
aims to develop high oil yielding clones for use by the farmers, foresters and industries. One of the
potential and promising TBO of South India is Calophyllum inophyllum which is primarily valued for
its seed oil. Candidate Plus Trees (CPTs) of C. inophyllum were identified, estimated the oil
percentage, nut weight, shell weight and kernel weight for twenty two populations. The oil content was
observed to vary from 39.46 to 72.06% across populations while the kernel weight per tree ranged
from 6.25 to 40.25 g. The species exhibited remarkable variation for oil and nut related parameters
suggesting high scope for tree improvement of C. inophyllum. This enables deployment of high
productive clones of C. inophyllum for raising shelter belt plantations, avenue plantations and in
agroforestry.
Key words: Calophyllum, surahonne, tree borne oilseed, kernel, biofuel

Introduction
India has enormous potential of oilseeds
of tree origin, some of which are, Neem
(Azadirachta indica), Mahua (Madhuca latifolia),
Karanja (Pongamia pinnata), Punna or Punnai
(Calophyllum inophyllum), Kokum (Garcinia
indica), Kusum (Schleichera oleosa) which
can be grown and established in suitable
agro-climatic conditions. These TBOs have
domestic and industrial utility in fields of
agriculture, cosmetics, pharmaceuticals, biodiesel, butter substitutes etc. Most of the TBOs
are scattered in forest and non-forest areas
and hardly 20% of the existing potential is being
utilized. These vast potential of TBOs with

multiple uses is not being utilized fully due to
lack of awareness of their use, collection and
marketing.
Calophyllum inophyllum L. known as
Surahonne in Kannada and Punnai in Tamil is
a member of the Clusiaceae or Mangosteen
family. It is a native of Tropical Asia, East Africa
and extends to Australia. It is widespread
in countries like India, Malaysia, Indonesia,
Srilanka, Phillipines, Myanmar, Taiwan, Thailand,
Hawaii and other Pacific Islands. It grows well
in sandy and well drained soils distributed up
to an elevation of 800m and withstands
temperature range of 18 to 37°C and rainfall of
1000 to 5000 mm.

Institute of Forest Genetics and Tree Breeding, Coimbatore – 641 002, India.
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It is a potential species valued for its seed
oil. Research on biofuel efficiency of the oil
has recommended the species as a promising
petro crop. Calophyllum oil is directly used as
energy source for operating oil engines and
motor pumps by farming communities in South
India. C. inophyllum is one of the bio shield
species amenable for planting along shoreline
as it can withstand salt spray. It is a good
tree species for soil stabilization in coastal
areas and also a beautiful tree suitable for
avenue planting. The typical yield of an adult
tree is around 5kg of cold pressed oil which is
produced from 100kg nuts (Friday and Okano,
2006). The timber of this species referred to a
‘Bintagor’ is of superior quality and is popularly
traded in South-East Asian countries. Its timber
finds use in general cabinetry, construction,
boat building and carving (Friday and Ogoshi,
2010). C. inophyllum is renowned for its
remarkable healing properties and its oil has
been used to treat skin problems diabetic
sores, psoriasis, herpes and haemorrhoids
(Dweck and Meadows, 2002). Seeds of
C. inophyllum are found to contain several
known Coumarins, including the potent HIV
reverse transcriptase inhibitors. Seed oil
studies of C. inophyllum indicate that the oil
may have economic possibilities in the food
industry. Its benefits and versatility are now
increasingly known and accepted in the
modern world. Realising the importance of
C. inophyllum, tree improvement program for
C. inophyllum has been initiated by the Institute
of Forest Genetics and Tree breeding,
Coimbatore which envisages identification of
high fruit yielding Candidate Plus Trees (CPTs)
of C. inophyllum followed by shortlisting for
high oil yielding trees and establishment of
germplasm bank. The study provides an
opportunity for farmers, foresters and industries
to make use of an underutilized genetic
resource as a potential tree borne oilseed.
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Materials and Method
Area of study
Reconnaissance survey was undertaken to
identify twenty two populations of C. inophyllum
available in Tamil Nadu, Kerala, Puducherry
and Andamans from which Candidate Plus
Trees (CPT) were selected.
Selection criteria
The criteria for selecting Candidate Plus
Trees (CPT) for C. inophyllum was arrived
based on the fruiting intensity. The individuals
having a minimum of 10 bunch each having
at least 15 fruits per foot length of the fruiting
branch were selected as CPTs. The passport
data of the CPT comprising the location,
latitude, longitude, height, girth at breast height,
number of fruits per foot length, fruit yield were
recorded.
Fruit collection and processing
Mature fruits of C. inophyllum with yellowish
green coat or testa were collected from
Candidate Plus Trees (CPTs) during the peak
fruiting season. The peak season varied from
location to location and it ranged from July to
December. Fruits were collected by climbing
and picking fruits from trees or using pruning
poles. Ground collection of fruits is also
advisable. Processing was carried out
manually by peeling off the leathery testa using
knife. The nuts extracted used for estimating
initial moisture content and germination test
when fresh.
Nut and Kernel weight
Ten fruits in eight replications were randomly
drawn from each CPT and weighed. The nuts
were extracted and weighed. Later the nuts were
broken carefully to separate the kernel and shell
which were weighed separately.
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Processing of nuts for oil

Discussions

The nuts were kept at room temperature
for 5-6 months. Later the nuts were broken to
extract the kernel and the moisture content of
the kernel was estimated. The kernels were
shade dried at room temperature (32 ± 2°C;
RH 61±2%) to attain 5% moisture content
and then analysed for oil content by solvent
extraction method using Soxhlet apparatus
(AOAC, 2007). On an average it took about
15 days for the kernel to dry.

The oil content of the kernel and nut related
weight parameters for twenty two populations
were studied. One way ANOVA revealed
significant variations at 5% level in all the
parameters studied (Table 1).

Estimation of oil content
The dried kernels were ground to a coarse
powder using seed grinder and 20 g of the same
was taken for oil extraction. Commonly used
solvent extraction method employing Soxhlet
apparatus was applied and Petroleum ether
(boiling point: 40 to 60°C) was used as solvent
for extraction of oil as per AOAC 920.39C
method (AOAC, 2007). After six continuous
hours of extraction, the solvent was recovered
by simple distillation and the residual oil
was allowed to cool in a desiccator and weighed.
The percentage of oil in the sample was
calculated as follows,
Weight of the extracted oil
Percentage oil yield –––––––––––––––––––– x 100
Weight of the seed sample

Statistical analysis
The data was analysed using SPSS
20.0 software to arrive at variation in different
parameters. One way Anova was carried out to
study the variations in nut and oil parameters.
The oil percentage and nut parameters was
subjected to hierarchial clustering using
Ward’s linkage method and squared Eucledian
distance to group the natural populations for
selections based on oil yield.

Oil content was observed to vary from
39.46 to 72.06%, with a mean of 54.92±
5.79. The highest oil content was recorded
by Mayabunder   (61.4%) and the lowest by
Kollam (49.0%) (Fig. 1). Total nut weight per
tree was observed to vary from 14.75 to
66.25 g, with a mean of 35.49 10.01 g. The
highest nut weight per tree was recorded
by Trivandrum (53.9g) and the lowest by
Chidambaram (21.9g) (Fig. 2). The kernel
weight per tree ranged from 6.25 to 40.25 g
across populations, with a mean of 21.53 ±
6.55 g. The maximum kernel weight was
recorded by Trivandrum (35.8g) and the
minimum in both Chidambaram (13.1g). Shell
weight was observed to vary from 6.50 to
33.0 g, with a mean of 13.96 ± 4.90 g.
The maximum shell weight was recorded
in Courtrallam (24.7g) and the lowest in
Chidambaram (8.7g) (Fig. 3).
The cluster analysis (Fig. 4) revealed
two major clusters each of which were further
subdivided into smaller clusters. It was found
that most of the Andaman populations were
grouped together while other populations
showed scattered distribution. The clustering
reveals
the
Courtrallam,
Trivandrum,
Chidambaram and Andaman populations are
distinct. The interpretation of CPT data showed
that the nut yield ranged from 4.8 kg to 11.48
kg per tree. The average nut yield per tree
was found to be 8.9 kg. Hathurusingha and
Ashwath (2007) reported 3,000–10,000 seeds/
tree/year for C. inophyllum. It is reported that
individual Jatropha curcas plant yields range
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Table 1: ANOVA for nut parameters and oil content
Source

Dependent
Variable

F

Sig.

Accession

Nut weight

29583.109

137

215.935

36.450

.000

Kernel Weight

11577.360

137

84.506

14.684

.000

8848.370

137

64.587

8.739

.000

Oil

15621.878

137

114.028

3.366

.000

Nut weight

33687.770

21

1604.180

30.392

.000

Kernel Weight

15574.559

21

741.646

31.794

.000

Shell Weight

6295.677

21

299.794

14.876

.000

Oil

5539.123

21

263.768

5.096

.000

Shell Weight
Location

Type III Sum
df
of Squares		

Mean
Square

Nut weight
(NW) (g)

Kernel Weight
(KW) (g)

Shell Weight
(SCW) (g)

Oil %

Mean

35.49

21.53

13.96

54.92

SD

10.01

6.55

4.90

5.79

Min

14.75

6.25

6.50

39.46

Max

66.25

40.25

33.00

72.06

Fig. 1: Variations in oil percentage across populations
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Fig. 2: Variations in nut weight across populations

Fig. 3: Variations in kernel and shell weight across populations
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Fig. 4.: Variations in oil content and nut parameters across populations

from 0.2 to 2.0 kg of seed annually (Francis
et al., 2005). Patil et al. (2009) reported that
among the different selections of Jamun
(Syzigium cumini), fruit yields were significantly
higher in Krishnagiri as compared to local
check in Karnataka.
In the present study, the range of oil %
in C. inophyllum was found to be the lowest
in Nagercoil with 44.05% while the highest
was recorded in Nagapattinam with 72.05%
(Fig. 5). The average oil percentage was
found to be 58.88%. The variations in oil
content in C. inophyllum were highly influenced
by the provenance contribution (99.8%)
(Hathurusingha et al., 2011). Similar reports
were obtained for oil from Pongamia pinnata
(Kaushik et al., 2007). Sunil et al. (2009)
studied the genetic variation in 123 accessions
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of Pongamia in Andhra Pradesh and Orissa
using
morphometric
characteristics
and
found wide genetic variation between seed
traits and oil content. Similarly Divakar
et al. (2010) investigated the genetic variation
and relationship of pod and seed traits on
candidate plus trees of Pongamia at Ranchi
to select the best planting material for higher
productivity. Studies on Neem by Singh (2009)
shows that there was considerable / significant
variation among the populations for all the
fruit, seed, germination and biochemical traits
studied. Considerable variation in oil content
in Jatropha curcas in different altitudinal ranges
and site conditions in Himachal Pradesh has
also been reported (Pant et al., 2006).
Selection is an important preliminary step
in plant breeding. Selection of appropriate
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in coastal belts. The medicinal value of the oil
fetches high price in the international market.
Therefore improvement of C. inophyllum is
expected to benefit the society and its planting
in agroforestry, avenues and shelter belts
need to be promoted and popularised in a large
way.
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Diversity and Regeneration Status of
Medicinal Plants in Medicinal Plants Conservation
Area (MPCA) at Shirgunji of Uttara Kannada District,
Central Western Ghats
G. R. Rao1*, M. D. Subash Chandran1 and T. V. Ramachandra1
Abstract
Depletion of biodiversity at an alarming rate with burgeoning anthropogenic activities has
necessitated inventorying, monitoring, conservation and management of medicinal plants in their
natural habitats. This paper highlights the diversity and regeneration status of medicinal plants
Medicinal Plants Conservation Areas (MPCAs) at Shirgunji in Uttara Kannada coast of Karnataka.
A total of 122 medicinal plants were recorded during the field sampling. Shirgunji MPCA had high
disturbances due its proximity to villages. Species such as Knema attenuata, Nothopegia sp, etc.,
occur in higher proportion. Important medicinal plants in the area and views of local stakeholders
are discussed.

Introduction
The tropical forests of Uttara Kannada
district are repository of diverse medicinal
plants and constitute a vital component of the
traditional knowledge of various tribes and
local communities. Studies earlier have
focussed on the status, diverse applications
and community uses of the forest medicinal
plants (Rao et al., 2014; Kirthikar and Basu,
2003; Bhandari et al., 1995; Harsha et al.,
2002; Hegde et al., 2007; Somashekhara
et al., 2010). Species and community ecology
of these plants are complex necessitating
taxonomic, ecological and ethno-botanical
knowledge
for
understanding
medicinal
properties and uses apart of updated knowledge
in pharmacognosy and pharmacological
applications.

Demand for a wide variety of wild species
has been increasing with growth in demand,
numbers and commercial trade (Schippmann
et al., 2002).
Hence, vegetation and floristic studies
have gained increasing importance and
relevance in recent years.
Depletion of biodiversity at an alarming
rate with burgeoning anthropogenic activities
has necessitated inventorying, monitoring,
conservation and management of medicinal
plants in their natural habitats. This paper
highlights the diversity and regeneration status
of
medicinal
plants
Medicinal
Plants
Conservation Areas (MPCAs) at Shirgunji
in Uttara Kannada coast of Karnataka. The
vegetation in the study area mainly comprises

*Corresponding author: 1 Energy and Wetlands Research Group, Centre for Ecological Sciences, Indian Institute
of Science, Bangalore – 560 012, Karnataka, India, http://ces.iisc.ernet.in/energy
Email: grrao1@gmail.com, mds@ces.iisc.ernet.in, cestvr@ces.iisc.ernet.in
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of tropical wet evergreen to semi-evergreen
forest in the coastal and hilly areas as the
rainfall is high. Moist deciduous forests mixed
with savannas is found in more disturbed
areas.

present status of medicinal individuals/ha in
tree, shrub and herb layer were analysed.

Method

Analysis of data (compiled through transects
based quadrats and opportunistic surveys)
revealed the presence of 154 species of
68 families and 126 genera. Habit wise
analyses indicate that 21 were climbers,
24 herbs, 29 shrubs, and 80 tree species.
Rubiaceae (11 sp) was the most represented
family in terms of number of species followed
by Lauraceae (7 sp) and Anacardiaceae
(6 sp). Other family represented with five species
include Ebenaceae, Apocynaceae, Euphorbiaceae and Myrtaceae .

Vegetation inventorying was carried
out using belt transects of 180m length with
alternate quadrats (5) and inter-distance of
20 m. Each quadrat was 20 x 20 m, in which all
trees (> 30 cm GBH) were studied. Members of
the shrub layer (GBH < 30 cm and height more
than 1 m) were enumerated in two shrub
quadrats (5 x 5m) placed diagonally inside
the quadrat. Inside each shrub quadrat two
herb plots (height < 1 m) were laid diagonally
(1 x 1m). Total of 5 transects and 25 quadrats
were laid in Shirgunji area (Table 1).
Data analysis
The data from the transects were pooled
locality wise into three classes – herbs (<1m
height), shrubs (≥ 1m and < 30 cm GBH) and
trees (≥ 30cm GBH) and analysed. Forest
structure was analysed through computation
of basal area/ha, individuals/ha, girth class
distribution/ha and Important value index (IVI).
For medicinal plants status and regeneration,

Results and Discussion
General floristic composition

Floristic diversity and Structure
Shirgunji MPCA forest though primarily
composed of evergreen to semi-evergreen
forest species has been subjected to
exploitation of minor forest produce resulting
in degradation, evident from domination of
shrub vegetation at Shirgunji-31-T1 transect.
However, due to control of fire, the region is
rich in evergreen species at Shirgunji-mabgi-T2
(36 sp) followed by Shirgunji-T5 (33 sp).
The increase in number of species is due to

Table 1: Forest composition and basal area in Shirgunji
Locality
Forest type
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Total
Total
Average
individuals species Height (m)

Basal area
(sq.m/ha)

Shirgunji-31-T1

Semi-evergreenminor forest

124

22

12.7

27.7

Shirgunji-mabgi-T2

Semi-evergreen

145

36

13.2

48.5

Shirgunji-mastikallu-T3

Semi-evergreen

143

26

13.5

53.1

Shirgunji-mastikallu-T4

Semi-evergreen

139

31

13.4

43.6

Shirgunji-T5

Evergreen

118

33

11.6

34.3

My Forest – March – June 2015
deciduous species regeneration in degraded
forest patches. Lowest number of species is
seen in minor forest Shirgunji-31-T1 (22 sp).
Important Value Index (IVI) and Endemism
Most of the forests though having high
number of evergreen species also have mix of
deciduous species, coming under higher IVI.
Knema attenuata was found in higher numbers
in four transects followed by Holigarna ferruginea
(one transect). Lophopetalum wightianum
(Banate) a huge emergent tree having medicinal
properties constitute next higher IVI in
Shirgunji-Mabgi-T2 and Shirgunji-Mastikallu-T3
indicating existence of richer forests in the
past. Occurrence of deciduous species in
higher numbers in most of these transects
highlights of logging, fire, and other extraction
pressures.
Vitex
altissima
(Bharanige),
Terminalia paniculata (Kindal), Lagerstroemia
microcarpa (Nandi), Stereospermum colais
(Patali) were present in good numbers in most
of transects. Although many of these are
medicinally important plants, but their occurrence
inside the evergreen to semi-evergreen along
with Aporosa lindleyana and Olea dioica
indicates disturbances. As forests get degraded
from evergreen to secondary deciduous forest,
gives way to generalist and wide-spread
medicinal plants than sensitive ones. Due to high
extraction pressure, sensitive medicinal plants
such as Saraca asoca (Ashoka), Salacia sp
(Ekanayaka), Coscinium fenestratum, Embelia
ribes (Vayuvilanga) etc., have become scanty
due to absence of suitable microhabitats. Most
of the sampled transect are semi-evergreen
with only one evergreen transect. Western Ghats
tree endemism was higher in most transect
(>60%) except in Shirgunji-Mastikallu-T3 (34.3%)
due to the presence of Knema attenuata, Hopea
ponga, Holigarna sp. etc.

Diversity of medicinal plants
A total of 122 medicinal plants were
recorded during the field sampling.   These
include 61 medicinal trees, 21 shrubs, 20
climbers, and 20 herbs. Habitat wise evergreen
to semi-evergreen forest had 50 medicinal
species; evergreen–moist deciduous complex
had 25 sp., while 16 species in moist deciduousscrub savannah areas. Remaining was found
in other habitats such as grasslands, streamside,
marshes, etc., or in combination of different
habitats (Annexure 1). Shirgunji MPCA had
high disturbances due its proximity to villages,
evident from canopy openings with domination
of weeds and common medicinal plants.
Transect wise medicinal plant composition
Transect-wise 92 medicinal species were
noted with highest for Shirgunji-T5 (24 sp).
Highest medicinal individuals were at ShirgunjiMastikallu-T4 (112), while lowest was in minor
forest Shirgunji-31-T1 (15 sp).
Most other transects had medicinal plants
> 60% with known medicinal properties,
and being used in folk medicine. Highest
medicinal plants were in Shirgunji-Mastikallu-T3
(84.6%). Thick canopy shaded region with
higher moisture content is habitat for rare
medicinal species while common species occurs
predominantly in open areas.
Girth classes
Girth class structure of Shirgunji tree
community, especially of climax species and
medicinal trees, shows a regular inverted “J”
curve with highest number of stems found in
lower girth class (30-59 cm range) representing
growing stock (Fig. 1). The paucity of trees in
higher girth classes (>200 cm class) reflects
disturbances. Reduced population of mature
medicinal trees will also affect the regeneration
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Annexure 1: Checklist of plants with their habit, distribution, medicinal uses, habitats and
traded medicinal plants of Shirgunji MPCA. (Note for Habitat: Evg-Evergreen
to semi-evergreen; MD-Moist deciduous; SS-Scrub, Savanna; RS-Roadside,
Waste lands, Walls; STM-streamside; MSW-Marsh, Wet areas; Pl-Plantations;
GR-Grasslands)
Sl.
DistriMediFamily
Genera
Habit
No.						
bution
cinal Habitat
							
Use		
1
Fabaceae
Abrus precatorius
Climber		
M
EVG, MD, SS
2
Fabaceae
Abrus pulchellus
Climber		
M
EVG
3
Fabaceae
Acacia concinna
Shrub		
M
EVG, MD
4
Lauraceae
Actinodaphne hookeri
Tree
Endemic
M
EVG
5
Acanthaceae
Justicia adhatoda
			
(=Adhatoda zeylanica)
Herb		
M
MD, SS
6
Orchidaceae
Aerides maculosa
Herb
Endemic		
EVG, MD, SS
7
Simaroubaceae
Ailanthus excelsa
Tree		
M
RS, Pl
8
Alangiaceae
Alangium salviifolium
Tree		
M
EVG, MD
9
Araceae
Amorphophallus
			
bulbifer
Herb		
M
EVG, RS, MD
10
Menispermaceae Anamirta cocculus
Climber		
M
EVG
11
Ancistrocladaceae Ancistrocladus heyneanus Climber Western Ghats
						
Sri Lanka
M
EVG
12
Euphorbiaceae
Aporosa cardiosperma
Tree		
M
EVG, MD
13
Myrsinaceae
Ardisia solanacea
Shrub		
M
EVG, STM
14
Aristolochiaceae Aristolochia indica
Climber		
M
MD
15
Annonaceae
Artabotrys zeylanica
Shrub
Western Ghats
						
Sri Lanka
M
EVG, MD
16
Moraceae
Artocarpus hirsutus
Tree
Western Ghats
						
Sri Lanka
M
EVG

T

17

Liliaceae

Asparagus racemosus

Climber		

M

EVG

T

18

Rutaceae

Atalantia racemosa

Shrub		

M

EVG, MD

19

Lauraceae

Beilschmiedia wightii

Tree

Endemic

M

EVG

20

Euphorbiaceae

Blachia denudata

Tree

Endemic		

21

Bombacaceae

Bombax insigne

Tree		

22
Acanthaceae
			

Bremekampia
neilgherryensis

Herb

23

Anacardiaceae

Buchanania lanzan

Tree		

M

MD, SS

24

Arecaceae

Calamus thwaitesii

Shrub

M

EVG

Slenderclimbing
cane			

EVG

25
Arecaceae
Calamus pseudotenuis
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T
T

T

EVG, STM

M

MD, SS

Endemic		

MD, SS

Endemic

Traded

T

T
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Sl.
DistriMediFamily
Genera
Habit
Traded
No.						
bution
cinal Habitat
							
Use				
26
Clusiaceae
Calophyllum apetalum
Tree
Endemic
M
EVG, STM
T
27
Combretaceae
Calycopteris floribunda
Climber		
M
EVG, MD, SS
28
Rubiaceae
Canthium rheedii
Shrub
Endemic		
EVG, SS
29
Rubiaceae
Canthium parviflorum
Shrub
Endemic		
EVG, MD
30
Capparaceae
Capparis rheedii
Shrub
Endemic
M
EVG, SS
31
Rhizophoraceae Carallia brachiata
Tree			
EVG, STM
32
Lecythidaceae
Careya arborea
Tree		
M
MD, SS
T
33
Apocynaceae
Carissa carandas
Shrub		
M
SS
34
Arecaceae
Caryota urens
Tree		
M
EVG
35
Flacourtiaceae
Casearia bourdillonii
Tree
Endemic		EVG
36
Caesalpiniaceae Cassia tora
Herb		
M
RS, Pl
T
37
Celastraceae
Celastrus paniculatus
Climber		
M
EVG, MD
T
38
Apiaceae
Centella asiatica
Herb		
M
Pl, MSW
T
39
Oleaceae
Chionanthus mala-elengi Tree
Endemic
M
EVG
40
Lauraceae
Cinnamomum malabatrum Tree
Endemic
M
EVG
T
41
Combretaceae
Combretum latifolium
Climber		
M
EVG, MD
42
Connaraceae
Connarus wightii
Shrub
Endemic
M
EVG, MD, RS
43
Orchidaceae
Cottonia peduncularis
Herb			
MD, SS
44
Hypoxidaceae
Curculigo orchioides
Herb		
M
MD, SS
T
45
Poaceae
Cynodon dactylon
Herb		
M
SS, Pl,
								
MSW, GR
T
46
Fabaceae
Dalbergia rubiginosa
Shrub			 EVG
47
Fabaceae
Derris sp.
Climber			
EVG, MD
48
Dichapetalaceae Dichapetalum gelonioides Shrub			 EVG
49
Dilleniaceae
Dillenia pentagyna
Tree		
M
EVG, MD, SS
50
Dioscoriaceae
Dioscorea bulbifera
Herb		
M
EVG, MD, SS
51
Ebenaceae
Diospyros oocarpa
Tree
Endemic
M
EVG
52
Ebenaceae
Diospyros candolleana
Tree
Endemic
M
EVG
53
Ebenaceae
Diospyros nigra
Tree
Western Ghats
						
Sri Lanka		
EVG
54
Ebenaceae
Diospyros saldanhae
Tree
Endemic		EVG
55
Ebenaceae
Diospyros buxifolia
Tree			EVG
56
Menispermaceae Diploclisia glaucescens
Climber		
M
EVG
57
Agavaceae
Dracaena terniflora
Shrub		
M
EVG, MD
58
Meliaceae
Dysoxylum binectariferum Tree		
M
EVG
59
Asteraceae
Eclipta prostrata
Herb		
M
RS
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Sl.
DistriFamily
Genera
Habit
No.						
bution
							
60
Elaeocarpaceae Elaeocarpus serratus
Tree		

MediTraded
cinal Habitat
Use				
M
EVG

61

Asteraceae

Elephantopus scaber

Herb		

M

EVG, MD, SS

62

Asteraceae

Emilia sonchifolia

Herb		

M

RS, MD, SS

63

Acanthaceae

Eranthemum roseum

Herb

Endemic

M

EVG, MD

64

Apocynaceae

Ervatamia heyneana

Tree

Endemic

M

EVG

65

Convolvulaceae

Erycibe paniculata

Climber		

M

EVG

66

Asteraceae

Eupatorium odoratum

Shrub		

M

RS, MD, SS

67

Convolvulaceae

Evolvulus alsinoides

Herb		

M

SS, GR

68

Convolvulaceae

Evolvulus nummularius

Herb		

M

SS, GR

69

Moraceae

Ficus callosa

Tree		

M

EVG

70

Moraceae

Ficus nervosa

Tree			EVG

71

Flacourtiaceae

Flacourtia montana

Tree		

M

EVG

72

Clusiaceae

Garcinia morella

Tree		

M

EVG

T

73

Clusiaceae

Garcinia indica

Tree

Endemic

M

EVG, MD

T

74

Clusiaceae

Garcinia gummi-gutta

Tree

Endemic

M

EVG

75

Clusiaceae

Garcinia talbotii

Tree

Endemic		EVG

76

Rutaceae

Glycosmis pentaphylla

Shrub		

M

EVG, MD

77

Gnetaceae

Gnetum ula

Climber		

M

EVG, MD

78

Tiliaceae

Grewia microcos

Shrub		

M

EVG, MD

79

Tiliaceae

Grewia tiliifolia

Tree		

M

MD, SS

80

Sterculiaceae

Helicteres isora

Shrub		

M

MD, SS

81

Apocynaceae

Holarrhena Pubescens

Shrub		

M

MD, SS

82

Anacardiaceae

Holigarna ferruginea

Tree

Endemic

M

EVG

83

Anacardiaceae

Holigarna arnottiana

Tree

Endemic

M

EVG

84

Flacourtiaceae

Homalium zeylanicum

Tree

Endemic		EVG

85

Dipterocarpaceae Hopea ponga

Tree

Endemic		EVG

86

Flacourtiaceae

Hydnocarpus pentandra

Tree

Endemic

87

Apocynaceae

Ichnocarpus frutescens

88

Rubiaceae

89

M

EVG

Climber		

M

MD, SS

Ixora coccinea

Shrub

Endemic

M

EVG, MD, SS

Rubiaceae

Ixora brachiata

Tree

Endemic

M

EVG

90

Rubiaceae

Ixora polyantha

Shrub

Endemic

M

EVG, MD

91

Rubiaceae

Ixora arborea

Tree

Endemic

M

EVG, MD

92

Myristicaceae

Knema attenuata

Tree

Endemic

M

EVG

90
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Sl.
DistriFamily
Genera
Habit
No.						
bution
							
93 Cyperaceae
Kyllinga melanosperma
Herb		

MediTraded
cinal Habitat
Use				
M
MSW

94

Lythraceae

Lagerstroemia microcarpa Tree		

M

MD, SS

95

Anacardiaceae

Lannea coromandelica

Tree		

M

MD, SS

96

Leeaceae

Leea indica

Tree		

M

EVG, MD

97

Sapindaceae

Lepisanthes tetraphylla

Tree		

M

EVG

98

Lauraceae

Litsea laevigata

Tree

Endemic		EVG

99

Lauraceae

Litsea floribunda

Tree

Endemic		EVG

100

Celastraceae

Lophopetalum wightianum Tree		

101

Rutaceae

Luvunga sarmentosa

102

Euphorbiaceae

Macaranga peltata

M

EVG

Shrub		

M

EVG, MD

Tree		

M

EVG, MD

103 Sapotaceae
Madhuca neriifolia
Tree			
								

STM, EVG,
MD

104

Euphorbiaceae

Mallotus philippensis

Tree		

M

EVG

105

Clusiaceae

Mammea longifolia

Tree		

M

EVG

106

Anacardiaceae

Mangifera indica

Tree		

M

EVG

107

Celastraceae

Maytenus rothiana

Shrub		

M

EVG, SS

108

Melastomaceae

Melastoma malabathricum Shrub			

109

Melastomataceae Memecylon talbotianum

Tree

Endemic

M

EVG

110

Melastomataceae Memecylon edule

Tree

Endemic

M

MD, SS

111

Sapotaceae

Mimusops elengi

Tree

Endemic

M

EVG, MD

112

Caesalpiniaceae

Moullava spicata

Climber		

M

EVG, MD

T

EVG

113

Rutaceae

Murraya paniculata

Tree		

M

EVG, MD

114

Myristicaceae

Myristica malabarica

Tree

M

EVG

T

115 Meliaceae
Naregamia alata
Herb		
M
								

EVG, MD,
MSW

T

116

Lauraceae

Neolitsea scrobiculata

M

EVG

117

Icacinaceae

Nothapodytes nimmoniana Tree		

M

EVG, MD

118

Anacardiaceae

Nothopegia castaneifolia

M

EVG

M

MD, SS

M

EVG, MD

M

EVG

Tree

Endemic

Tree		

119 Ochnaceae
			

Ochna obtusata
Shrub
			

120

Olea dioica

Oleaceae

Endemic

Western Ghats
Sri Lanka

Tree		

121 Lauraceae
Persea macrantha
Tree
						

Western Ghats
Sri Lanka

122

Orchidaceae

Pholidota imbricata

Herb			

MD, SS

123

Euphorbiaceae

Phyllanthus urinaria

Herb		

SS, GR

M

T
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Sl.
DistriFamily
Genera
Habit
No.						
bution
							

MediTraded
cinal Habitat
Use				

124

Piperaceae

Piper nigrum

Climber

Endemic

125

Annonaceae

Polyalthia fragrans

Tree

Endemic		EVG

126

Araceae

Pothos scandens

Climber		

M

EVG

127

Rubiaceae

Psychotria flavida

Shrub

Endemic

M

EVG

128

Rubiaceae

Psychotria dalzellii

Shrub

Endemic		 EVG

129

Rubiaceae

Psychotria truncata

Shrub

Endemic		 EVG

130 Sterculiaceae
			

Pterospermum
diversifolium

Tree		

131

Sterculiaceae

Pterospermum reticulatum Tree

132

Apocynaceae

Rauvolfia serpentina

Herb		

M

MD, SS

133

Rubiaceae

Rubia cordifolia

Herb		

M

EVG, MD

134

Annonaceae

Sageraea laurifolia

Tree

Endemic

M

EVG

135

Celastraceae

Salacia gambleana

Climber

Endemic

M

EVG

136

Sapindaceae

Schleichera oleosa

Tree		

M

EVG

137

Malvaceae

Sida acuta

Herb		

M

SS, RS

138

Smilacaceae

Smilax zeylanica

Climber		

M

EVG

T

139

Bignoniaceae

Stereospermum colais

Tree		

M

MD

T

140

Olacaceae

Strombosia ceylanica

Tree			EVG

141

Myrtaceae

Syzygium gardneri

Tree		

142 Myrtaceae
Syzygium hemesphericum Tree
						

M

M

Endemic		

Western Ghats
Sri Lanka

EVG

EVG
EVG

M

EVG

M

EVG

143

Myrtaceae

Syzygium cumini

Tree		

M

EVG, MD, SS

144

Myrtaceae

Syzygium caryophyllatum

Tree		

M

STM, MD

145

Myrtaceae

Syzygium macrocephala

Tree			 EVG

146

Combretaceae

Terminalia bellirica

Tree		

M

MD, SS

147

Combretaceae

Terminalia paniculata

Tree		

M

MD, SS

148

Vitaceae

Tetrastigma gamblei

Shrub

M

EVG

149

Meliaceae

Toona hexandra

Tree		

M

EVG, MD

150

Rubiaceae

Tricalysia sphaerocarpa

Tree

151 Annonaceae
Uvaria narum
Climber
						

Endemic

Endemic		 EVG
Western Ghats
Sri Lanka

M

EVG

M

EVG

152

Rhamnaceae

Ventilago maderaspatana

Climber		

153

Verbenaceae

Vitex altissima

Tree			

EVG, MD

154

Fabaceae

Zornia gibbosa

Herb		

GR, SS
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Fig. 1: Girth class individuals/ha., for important medicinal and climax tree species in Shirgunji MPCA
area

seedling and sapling stages and in their higher
girth classes are listed in Table 3. Regeneration
of medicinal shrubs and climbers is given in
Figure 2.

Calamus thwaitesii

due to unavailability of seeds. Hence for effective
conservation of species of medicinal importance,
trees and shrubs of all age classes are important
in a community. Details of the regeneration in

Fig. 2: Estimated climber and shrub population per ha in Shirgunji MPCA
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Table 3: Important medicinal and climax trees individuals/ha in seedling, sapling and tree
class)
Girth classes (in cm)
Species

Seed- Sap- 30- 60- 90- 120- 150- 180- 210- 240- 270-		
Tot.
lings lings 59 89 119 149 179 209 239 269 299 >300 Trees/
													 ha.
Actinodaphne hookeri

500

57

1

1

0

0

0

0

0

0

0

0

2

Ailanthus excelsa

0

0

0

1

0

0

0

0

0

0

0

0

1

Alangium salvifolium

0

6

0

0

0

0

0

0

0

0

0

0

0

Aporosa lindleyana

286

149

7

6

1

1

0

0

0

0

0

0

15

Artocarpus hirsutus

0

0

0

1

0

1

0

0

0

0

0

0

2

Calophyllum apetalum

286

40

0

0

0

0

0

0

1

0

0

0

1

Carallia brachiata

71

0

0

1

1

0

0

0

0

0

0

0

2

Careya arborea

0

0

0

0

0

0

1

0

0

0

0

0

1

Cinnamomum malabatrum

429

23

1

1

1

0

0

0

0

0

0

0

3

Dillenia pentagyna

71

0

1

0

1

1

0

0

0

0

0

0

3

Diospyros candolleana

357

303

11

3

0

0

0

0

0

0

0

0

14

Dysoxylum binectariferum

71

6

1

1

0

1

0

0

0

0

0

0

3

Elaeocarpus serratus

929

109

3

0

3

1

0

0

0

0

0

0

7

Ervatamia heyneana

143

17

1

0

0

0

0

0

0

0

0

0

1

Flacourtia montana

1071

114

9

1

0

1

0

0

0

0

0

0

11

Garcinia cambogia

714

34

0

0

0

1

0

0

0

0

0

0

1

Garcinia indica

286

11

2

4

0

0

0

0

0

0

0

0

6

Garcinia Morella

0

17

0

0

0

0

0

0

0

0

0

0

0

Grewia tiliifolia

0

0

0

0

1

0

0

0

0

0

0

0

1

Holigarna arnottiana

1429

46

4

8

4

3

0

0

0

0

0

0

19

Holigarna grahamii

214

0

0

0

0

0

0

0

0

0

0

0

0

Homalium zeylanicum

0

0

0

1

0

0

0

0

0

0

0

0

1

Hydnocarpus pentandra

0

17

0

0

0

0

0

0

0

0

0

0

0

Ixora brachiata

929

257

11

1

0

0

0

0

0

0

0

0

12

Knema attenuata

6143

817

89

24

6

0

0

0

0

0

0

0

119
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Girth classes (in cm)
Species

Seed- Sap- 30- 60- 90- 120- 150- 180- 210- 240- 270-		
Tot.
lings lings 59 89 119 149 179 209 239 269 299 >300 Trees/
													 ha.
Lagerstroemia microcarpa

0

0

1

0

0

1

0

1

0

0

0

0

3

Litsea laevigata

0

11

1

1

0

0

0

0

0

0

0

0

2

Lophopetalum wightianum

0

11

0

0

1

1

0

0

0

0

1

1

4

Macaranga peltata

0

11

6

4

0

0

0

0

0

0

0

0

10

Madhuca neriifolia

286

6

10

7

0

1

0

0

0

0

0

0

18

Mallotus philippensis

0

97

2

0

0

0

0

0

0

0

0

0

2

Mangifera indica

0

17

3

1

1

3

0

0

0

0

0

0

8

Mimusops elengi

0

0

1

1

0

0

0

0

0

0

0

0

2

Myristica malabarica

214

91

4

3

2

1

0

0

0

0

0

0

10

Neolitsea scrobiculata

429

183

6

0

0

0

0

0

0

0

0

0

6

Nothopegia castaneifolia

2500

74

6

0

0

0

0

0

0

0

0

0

6

Lannea coromandelica

0

0

0

0

1

1

1

0

0

0

0

0

3

Olea dioica

1357

389

26

6

6

2

1

0

1

0

0

0

42

Persea macrantha

71

0

0

1

1

0

1

0

0

0

0

0

3

Polyalthia fragrans

714

97

1

0

0

0

0

0

0

0

0

0

1

Pterospermum diversifolium

1000

11

1

1

0

1

0

0

0

0

0

0

3

Sageraea laurifolia

286

74

1

0

0

0

0

0

0

0

0

0

1

Schleichera oleosa

71

11

1

1

0

1

0

0

0

0

0

0

3

Stereospermum colais

0

11

0

0

0

0

1

1

0

0

1

0

3

Strombosia ceylanica

71

0

0

0

0

0

0

0

0

0

1

0

1

Syzygium caryophyllatum

71

0

1

3

0

1

0

0

0

0

0

0

5

Syzygium cumini

0

6

0

1

1

0

0

1

0

0

0

0

3

Syzygium gardneri

0

6

0

0

1

1

0

0

0

0

0

0

2

Syzygium hemisphericum

0

0

1

0

0

1

0

0

0

0

0

0

2

Terminalia bellirica

0

0

0

0

0

0

0

0

0

0

0

1

1

Terminalia paniculata

0

6

0

2

2

5

2

1

0

0

0

0

12

Toona hexandra

0

0

0

1

0

0

0

0

0

0

0

0

1

Vitex altissima

0

11

4

4

4

4

5

2

0

1

0

0

24
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Species such as Knema attenuata,
Nothopegia castaneifolia, etc., occur in higher
proportion compared to sensitive climax
species. The ground layer vegetation was
dominated by hardy evergreens like Ixora
brachiata, Olea dioica, Aporosa lindleyana,
Holigarna arnottiana etc., and indicating
disturbances. There is a need to improve the
regeneration and survival of Uppage (Garcinia
cambogia, (syn G. gummigutta) and Kokum
(Garcinia indica) and other fast emerging
endemic medicinal plants, to cater to the rising
market demands. Currently these species
occur in seedlings and sapling stages than
as trees. Mallotus phillippensis also occur
as shrubs and can be grown in less shaded
areas. Medicinally very important species
Persea macrantha, Cinnamomum malabatrum,
Myristica malabarica, Terminalia bellirica
etc., have potential habitats within MPCA and
requires appropriate management attention.
Nothapodytes nimmoniana and Strychnox
nux-vomica may be grown experimentally, as
this region is their natural habitat. Important
medicinal plants such as Salacia, Saraca,
Embelia, Coscinium fenestratum etc., not noticed
during the survey, due to over-exploitation, may
be planted in appropriate micro-habitats of
MPCA.

•

Garcinia cambogia: has high global
demand for extraction of HCA.

•

Abrus precatorius (Gulgunji): Mostly
found in semi-evergreen areas. It
also occurs in minor forests with high
disturbance. Hence this species is
suitable for in situ conservation in open
forests.

•

Asparagus
racemosus
(Shatavari):
This important medicinal plant is found
distributed in semi-evergreen forest and
can be very important addition during
planting with other medicinal plants in
more shaded fragmented areas.

•

Celastrus
paniculatus
(Jotishmati):
Highly traded medicinal plant found in
small number in these areas can be
more intensively planted in open forest
areas and edges.

•

Rauvolfia serpetina (Sarpagandha): A
valuable and highly traded and overexploited medicinal plant found in the
open degraded forest areas needs more
intensive in-situ conservation. Scrubby
forest areas are ideal.

•

Alstonia scholaris (Halemara, Saptaparni):
Found distributed more in semievergreen forest. This tree is suitable
for forest openings and semi-evergreen
degraded forest areas.

•

Other less seen medicinal plants,
mainly evergreens, in high demand
for consideration are: Cinnamomum
sulphuratum. C.malabatrum (Dalchini),
Gmelina arborea (Shivani), Myristica
malabarica
(Rampatri),
Artocarpus
hirsutus
(Hebbalasu),
Calophyllum
apetalum (Bobbi). Shrubs and climbers
such as Salacia chinensis (Ekanayaka),
Nothopodytes
nimmoniana,
Rubia

Some of the medicinal plants which require
attention in Shirgunji MPCA are:
•
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Garcinia indica (Kokum; Murgila): has
high demand for medicinal, culinary
uses and as beverage. The distribution
of this medicinal plant is good and
occurs in most forest edges and other
open areas. However, with increasing
anthropogenic pressure this tree is under
threat and needs in situ conservation
measures. Restoration measures such
as planting in forest open areas and
edges will naturally increase the species
survival.

My Forest – March – June 2015

A.

B.

C.

D.

E.

F.

Fig. 3: Medicinal shrubs, herbs and climbers in Shirgunji area. A. Salacia chinensis; B. Rauvolfia
serpentina; C. Curculigo orchioides; D. Andrographis paniculata; E. Gloriosa superba and
F. Abrus precatorius
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cordifolia
(Majishta),
Smilax
sp.,
(Kaadu-hambu), Tinospora cordifolia
(Amruthaballi), Piper spp (Kaadumenasu; wild pepper), Coscinium
fenestratum
(Maradarishina,
Tree
turmeric), Acacia concinna (Shikekai),
Gloriosa superba etc. can be more
planted in disturbed forest areas.
•

•

Deciduous species: Many important
deciduous tree medicinal plants well
distributed here includes Buchanania
lanzan (Nurkalu), Careya arborea
(Kaval-mara), Terminalia bellirica (Tari),
Phyllanthus emblica (Nellikai), Bombax
insigne etc. These also can be used in
insitu conservation for planting in highly
degraded scrub areas.
Cultivable species: Many medicinal
plants have very high demand which
cannot be catered to from wild sources
only. Hence these can be brought into
cultivation with the local farmers and
medicinal gardens. Important medicinal
plants such as Justicia adhatoda (Syn:
Adhatoda zeylanica;Vasaka; Adusoke),
Andrographis
paniculata
(Kiriyata),
Baliospermum
montanum,
Bacopa
monnieri (Brahmi), Gloriosa superba,
Piper longum (Hippali; Long pepper),
Tinospora cordifolia (Amruthaballi),
Curcuma zerumbet (Kasthuri), Cyclea
peltata, etc., are cultivable, have high
demand and their shorter life cycle
enables early harvest.

Views of local stakeholders of medicinal
plants cultivation in Shirgunji
Suggestions during group discussion
with local stakeholder regarding cultivation of
medicinal plants are:
•
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Majority is interested and takes active
part in cultivation of medicinal plants.

•

Requires assurance such as “buy
back” scheme for cultivated medicinal
plants.

•

Protocol of cultivation methods for
specific medicinal plants.

•

Favor mostly biennial or annual medicinal
plants or which yield early.

•

Some requires initial support for
cultivating long term medicinal plants
such as Cassia fistula, Myristica
malabarica,
Phyllanthus
emblica,
Terminalia spp., etc.

•

Requirement
of
medicinal
plant
cultivation knowledge and awareness.

Acknowledgement
We are grateful to Karnataka Forest
Department, Government of India and Indian
Institute of Science for the financial and
infrastructure support. We thank Dr. Prakash
Mesta and and Mrs. Gayatri Naik for various
technical and field related help. We also
thank Mr.Vishnu Mukri and Mr. Sreekantha Naik
for the assistance during field data collection.
References
Bhandari, M. J., Chandrashekhar, K. R.
and Kaveriappa, K. M. (1995). Medical
ethnobotany of the Siddis of Uttara Kannada
district, Karnataka, India. Journal of
Ethnopharmacology, 47: 149–158.
Harsha, V. H., Hebbar, S. S., Hegde, G. R.
and Shripathy, V. (2002). Ethnomedical
knowledge of the plants used by Kunabi
tribe of Karnataka, India. Fetoterapia, 73:
281–287.
Hedge, H. V., Hegde, G. R. and Kholkute,
S. D. (2007). Herbal care for Reproductive
health: Ethno medico botany from Uttara

My Forest – March – June 2015
Kannada district in Karnataka, India.
Complementary Therapies in Clinical
Practices, 13: 38–45.
Kirtikar, K. R. and Basu, B. D. (1991). Indian
Medicinal Plants, 2nd ed., Vol. I., Allahabad.
Rao, G. R., Krishnakumar, G., Dudani S. N.,
Chandran, M. D. S., Ramachandra, T. V.
(2014). Diversity and Regeneration Aspects
of Medicinal Plants at Devimane, Uttara
Kannada District, Karnataka, Central
Western Ghats. Journal Biodiversity
Management Forestry, 3:1.
Schippmann, U., Danna J. Leaman and
A. B. Cunningham (2002). Impact of
Cultivation and Gathering of Medicinal
Plants on Biodiversity: Global Trends

and Issues. In FAO- Biodiversity and
the Ecosystem Approach in Agriculture,
Forestry and Fisheries. Satellite event on
the occasion of the Ninth Regular Session
of the Commission on Genetic Resources
for Food and Agriculture. Rome, 12-13
October 2002. Inter-Departmental Working
Group on Biological Diversity for Food
and Agriculture. Rome.
Somashekhara, G. A., Rajakumar, N.
and Shivanna, M. B. (2010). EthnoMedico-Botanical Knowledge of Kharevokkaliga Community in Uttara Kannada
District of Karnataka, India. Journal
of Complementary and Integrative
Medicine, Vol. 7, Iss. 1, Article 26.

99

Karnataka Biodiversity Board

(Forest, Ecology and Environment Dept.)
Ground Floor, “VANAVIKAS”, 18th Cross, Malleshwaram, Bengaluru - 560003.
Ph.: 080- 23448783, Fax: 080-23440535,
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Karnataka Biodiversity Board was established vide Section 22 of Biological Diversity
Act 2002, by Government of Karnataka on 01/08/2003.
Main objectives of the Board are:

1.
Implementation of Biological Diversity Act 2002 and Karnataka
Biological Diversity Rules 2005.
2.
Conservation of Biological Diversity
3.
Promotion of in-situ and ex-situ conservation of biological resources,
incentives for research, training and public education to increase awareness
with respect to biodiversity.
4.
Planning schemes and programmes for the sustainable utilization of
Biological Diversity.
Activities of the Board:

1. Constitution of Biodiversity Management Committees (BMCs)
As per section 41 of Biological Diversity Act 2002, every local body shall
constitute a Biodiversity Management Committee with its area for the purpose
of promoting conservation, sustainable use and documentation of Biological
Diversity.
2. Awareness and Training Programs:
The Biodiversity awareness training program to Government employees, University
Students, teachers, Non-Government organizations, Panchayats members and
general public is being conducted throughout the State.

3. People’s Biodiversity Register (PBRs):
PBR is a panchayat level register that documents local biodiversity and local
community knowledge on biodiversity including its conservation and traditional
uses. The PBRs are prepared in various districts at Gram panchayath level.
PBRs are prepared both in Kannada and English. The PBR will help in opposing
patenting and other legal matters.
Member Secretary
Karnataka Biodiversity Board
Members Secretary
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Conservation of Orchids – Problems and approach
K. S. Shashidhar, IFS (Retd.)*
Abstract
Orchids are known to jewels of plant kingdom. They occur in terrestrial and epiphytic forms. They
are highly vulnerable group of plants and are sensitive to slightest disturbances to their primary
habitats. Orchids are known to be highly evolved plant species and are site specific, indicating
their requirement of specific site conditions to thrive and sustain. Reckless collection of species
from the wild which has done immense damage. The article discusses the problems associated
with conservation and also suggests conservation strategies to conserve this group of interesting
plants.

Orchids were on this planet long before
human beings arrived. Orchids and other
epiphytes have a defined role to play in the
ecosystem. Orchids are well known for the
aesthetic appeal of the flowers and their
economic importance in the International
trade. However, its vital function as an integral
component of the ecosystem helps a great deal
in its sustenance. Thus, making orchids an
ecologically, environmentally and commercially
a very important group of plants. Presence of
epiphytes in an ecosystem indicates its status
and orchids in particular are indicators of
healthiness of an ecosystem. They are highly
vulnerable group of plants and are sensitive to
slightest disturbances to their primary habitats.
Orchids are known to be highly evolved plant
species and are site specific, indicating their
requirement of specific site conditions to thrive
and sustain. This is despite the fact that they
are literally distributed in the entire world in
different ecosystems except in Polar Regions.
With about 26567 species (as per Kew check
list) under about 800 genera distributed world

over which amounts to 8 percent of all seed
plants and four times the mammal species
and twice that of avian species. In addition,
every year hundreds of new species are
included both due to revision of many genera
which were not clear earlier and also discovery
of new species.
Orchidaceae offers great diversity in terms
of plant forms such as huge Gramatophyllum
speciosum, to recently discovered orchid with
tiny flowers of 2.1 mm size. The shape of the
flowers such as Ophrys spp mimicking insects
is well known and colour of flowers with fantastic
array of colours. With these characteristics
and unique features, the present scenario of
immense pressure on the natural resources
particularly forest resources, it is extremely
important and essential that there is an urgent
need for conservation and protection of this
exceptional group of plants along with their
habitat and also deserves more attention than
what is being given now. In nature orchids
occur in populations and variability occurring

* Former Additional Principal Chief Conservator of Forests, Nagaland Forest Department and present Secretary
of Orchid Society of India.
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within a ‘population’ of orchid species is often
termed as ‘gene pool’ or ‘gene bank’.
This variability parameter is an asset
to an orchid breeder to be used in breeding
programmes to produce hybrids possessing
particular desirable characters or combination
of characters.
Protection of rare plants will enable
preservation of distinctive populations of the
species along with their genetic variation in
their natural habitats. High degree of orchid
species diversity is observed in tropical
mountainous forests. Progress made in orchid
breeding is phenomenal and it was made
possible by both new world and old world
species.
Problems: The first and foremost problem
which was and continues even now is the
reckless collection of species from the wild
which has done immense damage to its
population. The striking, attractive and showy
flowers and their unusual forms were the first
casualties because of over collection falling
for the man’s greed. Hooker who visited Khasi
hills of Meghalaya in 1847 had found abundant
Vanda caerulea plants with its beautiful azure
flowers but, it is a rarity now. An English Botanist
wrote in 1878 “Not satisfied with taking 300
102

or 500 specimen of fine orchid, they must
scour the whole country and leave nothing
for miles. This is no longer collecting; this is
wanton robbery”. Orchid hunting has become a
perilous business for botanists. Paphiopedilum
fairrieanum was known as ‘lost orchid’ as its
distribution in the Indian sub continent could
not be traced. Competition between orchid
dealers to locate and collect this species as well
as another lady slipper orchid Paphiopedilum
spicerianum resulted in over collection of these
plants in thousands. In Brazil, huge plantations
of sugarcane have resulted in loss of habitat
of Cattleya. It was observed that one could go
and collect Cattleya loddigesii and Oncidium
varicosum in truck loads form the Brazilian
forests during this period. There is numerous
such examples recorded and equal number
or more have gone unnoticed. Large scale
collection of wild species by amateur collectors,
commercial people is one of the main reasons
for diminishing orchid population. Coupled with
this, the major concern and the issue which
needs attention is the loss of habitat of these
unique plants. Deforestation, fragmentation of
habitat due to various anthropogenic pressures
has done an irreparable damage not only to
the orchid flora but also to the associated
biota in the ecosystem particularly insects.
Jhuming in North East is one of the major
concerns which have resulted in loss of species
and its habitat. General pollution and an
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imbalance in the ecosystem have all resulted
in diminishing orchid flora. The unfortunate part
is that these tropical orchids were collected
and sent to temperate countries whose
cultural requirements were not properly known
resulting in loss of these species. Even
collection is done in such a destructive manner
that hundreds of one species were collected
with the hope that few can survive under
cultivation. Endemism in orchid species has
also resulted in further vulnerability resulting
in loss of the species. If sufficient awareness
with regard to conservation is not created
there is every possibility of permanently losing
unique orchid species in large numbers. The
over enthusiasm and never ending demand for
orchid species has resulted in several species
becoming rare and extinct.
Orchids flowers are generally pollinated
by diverse pollinators such as bees, butterflies,
diurnal
and
nocturnal
moths,
beetles
and even hummingbirds. This association and
interdependence between orchids and their
pollinating agents is mutual. Orchid survival
depends on specific pollinators. Interdependence
of various biotas in the ecosystem is a very
delicate and sensitive phenomenon. With the
shrinkage of habitat and fragmentation support
for the pollinators, the regeneration of the
orchid species would be severely affected
eventually the population may be lost even
though there may be adequate habitat left
for these plants to grow. This emphasises
the need for conservation of habitat in totality
rather than a piece meal approach.
India’s orchid flora is one of the most
diverse groups. But the pressure on their
habitat and other reasons mentioned above has
driven many of these spectacular species on
the brink of Rare, Endangered and Threatened
category. Many Paphiopedilums, Vandas and
Renantheras have faced the same problem.

In Nagaland, about 25 years ago one could
observe these and other orchids by travelling
for 2-3 hours, now, one has to travel for
6-7 hours to get sight of an isolated, non
accessible orchid perching on a tree top.
Several developmental projects such as
Teesta Dam project in North Bengal resulted
in species such as Paphiopedilum venustum
being eliminated from the site. The estimated
1331 species of orchids are distributed in India
in North East region, Western Ghats, Eastern
Ghats and Andaman and Nicobar islands.
The North East region comprises of Arunachal
Pradesh,
Assam,
Manipur,
Meghalaya,
Nagaland, Sikkim and Tripura have almost
876 species coming under 151 genera
constituting about 70 percent of the total orchid
flora of the country.
About 50 native orchids are known to be
either rare or entered into extinct phase. Few
of the genera whose some of the species
have fallen in this category are Cymbidium,
Dendrobium, Paphiopedilum, Vanda. Anoectochilus
roxburghii,
Cymbidium
elegans,
Dendrobium
chrysotoxum,
Paphoipedilum
insigne, P. fairreanum, P.venstum, Pleoine
humilis and Vanda coerulea. This list could be
much longer with the passage of time.
Conservation strategies
Before planning for any conservation
strategies it is important to identify what we
are trying to conserve or protect and its location
and status. The wide distribution of orchids
in the country is already documented; these
areas should be the focus of attention. Though
orchids occur generally in the forest ecosystem, there are number of terrestrial orchids
which occur in moist hill and stony slopes and
grasslands. It is important to survey the orchid
flora across the country giving due attention
to different orchid habitats. Documentation of
areas such as Western Ghats and some North
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Eastern regions are available. Mostly these
surveys furnish identification and listing of the
species available. This information has to be
supported by the type of habitat, its status and
other details such as possible anthropogenic
pressures. Once this information is available,
then categorising these areas into moderate,
severe, on the basis of vulnerability can be
done. This will be a basis for conservation
programmes. Survey and mapping along with
other details of the orchid habitat is an essential
exercise to be undertaken. The survey areas
should include all possible habitats of orchids
and their associates. This is important
considering the present trends in research
on conservation not only focus on the habitat
but also the host tree and its mycorrhizal
association in the ecosystem.   Once the survey
is completed, a map can be prepared indicating
the different vulnerability degrees so that
appropriate strategies can be adopted.
Conservation approaches are basically
in situ which comprises of protection or
conservation of species in its natural habitat.
This approach focuses on overall habitat
protection or conservation and ensures
conservation of species. Least disturbances
or no disturbance to the ecosystem without any
compromise is the key to success. The area
conserved or protected should not have any
human activity. In India, several Protected Areas
in the form of National Parks and Sanctuaries
are managed; these areas are declared as
PA with attention on faunal wealth and may
incidentally be orchid habitats also. Hence these
PA’s may not completely serve the purpose of
orchid conservation but definitely assists in the
process.  Orchid sanctuaries are more focused
approach to in situ conservation. Biosphere
belt is another way of conservation of natural
habitat. Biospheres with Trans boundaries with
properly identified habitats should go a long way
in conserving orchids.
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The other approach is ex situ conservation
which basically complementary to the in situ
conservation. This enables protection of the
species in Botanical Gardens, Orchid Gardens.  
There has been a debate about protection
of a species through ex situ conservation
or rehabilitation programme when an orchid
habitat is under threat for various reasons. It
is a question whether you allow the species to
be lost forever or conserve it in other forms.
The bottom line is one should be sure about
the threats as many times this could be misused
and avid collectors will start ‘orchid hunting’ in
these areas.
As mentioned earlier man is associated
with orchids for socio- economic and cultural
benefits which are direct in nature apart from
the intangible benefits the ecosystem offers.
His involvement in conservation and protection
of habitat and the species is essential. Various
communities have become aware of the
direct and indirect benefits of orchids and
epiphytes and have come forward with various
programmes and initiatives to protect these
habitats. Creating awareness among the
communities about the direct and indirect
benefits of orchid conservation and habitat has
to be done in a systematic manner especially
in areas which are biodiversity hotspots.
Incentives can be given to the local communities
to act as tour guides in orchid trails and trekking
in orchid rich areas will ensure participation of
local community. Several orchid conservation
areas in the form of sacred groves and
Community Reserves have been initiated
in North East region where major portion of
the forests are under community and private
ownership. The belief of people on religious
grounds or economical should be tapped as it
helps to ensure conservation.
Apart from this almost all the states in
the country has legal provisions under Indian

My Forest – March – June 2015
Forest Act and Wildlife Protection Act to restrict
or ban collection of wild orchids from forests
without prior permission and for purposes of
academic and Research. But this needs proper
monitoring. The staff involved in implementation
of these Acts and Rules should be made
conversant with orchid species. Till such time
it is essential to have the assistance of a
botanist to ensure that rare and endangered
species are not collected from the wild.
CITES provisions also ensure prevention of
illegal transhipment of species. However the
approach to conservation has to be holistic
and overall with focus towards habitat and
the associated flora and fauna. It is important
that community should be made aware of
the conservation programmes and should be
involved.
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SAVE CHAMUNDI HILLS OF MYSURU
Dr. Kodira A. Kushalapa IFS (Retd.)
Abstract
The Chamundi hills is ecologically sensitive. The Chamundi hills is like a big overhead water tank
besides acting as a “carbon sink” and “cooler” for the city of Mysuru. Infrastructure developments in
the hills are posing a threat to the environmental values of the fragile ecosystem. FCA-1980 directs
that the RF also should be managed by a Government of India (GoI) approved working plan. Therefore
if there is any management plan or working plan written by KFD, it should be discussed during
“public hearing” and their suggestions should also be incorporated. The article deals with the
issues of public concern in saving Chamundi hills, besides offering suggestions to aintain ecological
balance.

The sensible article by novelist Dr. Bhyrappa
and exclusive photos by Dr. Bhamy Shenoy
which appeared recently in Star of Mysore
and Mysore Mithra should be an eye opener
to any sane person to understand the
ecological sensitiveness and the environmental
values of Chamundi hills and the need for
its conservation as a Reserve Forest (RF). It
is a natural asset to Mysuru city and its
citizens. FCA-1980 directs that the RF also
should be managed by a Government of India
(Government of India) approved working
plan. This area is almost within the city limits
and any management prescription of KFD will
have an impact on city and citizens. Therefore
if there is any management plan or working
plan written by KFD, it should be discussed
during “public hearing” and their suggestions
should also be incorporated.
However, agreeing to Dr. Bhyrappa’s
suggestions, we may add some more issues.
The forest type is typically “Scrub or
Thorn Forests” where an evergreen and exotic

Eucalypts trees were introduced long back and
is a mis-match.
These lofty trees are absorbing large
quantity of sub-soil moisture and nutrients, thus
preventing any other native useful plants to
come up.
The KFD has been broadcasting large
number of seeds of native plants like Tecoma,
Glyricidia, Honge, Sandal, etc but even after
germination, could not survive due to moisture
stress and nutrient deficiency. Therefore after
removing the Eucalypts, 1m cube pits may
be dug, refill with imported tank-silt and plant
saplings of native / suitable dry evergreen
species. Watering is a must during dry season.
It may also be practically possible to use
helicopter or small plane, equipped with fire
fighting facilities to spray water once or twice
in a month, all over the hills so that the
germinated seeds and planted saplings will
survive and plenty of grass also would come
up and make the hills look green throughout

Dr. Kushalapa, IFS (Retd.) is the former RCCF of Government of India at  Bhopal and now settled in Mysuru.
Contacts: kkodira1@gmail.com ; +91 9448058549; +91 821 2542549.
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the year, in contrast to the present brownish
ugly looking hill ranges.
Most of the buildings photographed by
Bhamy Shenoy deserve demolition, to bring
back the glory of scenic hill top. The large
notified area on the top is an eye-sore
which invites haphazard and unnecessary
developmental activities, encroaching even
the RF areas thus spoiling the ambience of the
temple. The Kabini river is close by for water,
Mandakalli airport is adjacent to the hills and,
specially equipped helicopters/single engine
planes must be available with big companies
and the expenditure could be debited to
Corporate Social Responsibilities (CSR) of
several companies existing and enjoying in
Mysuru. The temple funds also should be
used for conservation activities. MUDA/MCC/
KFD/ZP/NGO’s like MGP should take the
lead and implement this programme as a pilot
project and I am sure that it will change the
ecology and environment of Chamundi hills
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as well as our city for good. The hills are
like a big overhead water tank of Mysuru,
besides acting as a “carbon sink” and “cooler”
for our city.
The other issues such as:
1. Parking private vehicles at the foot of
the hills.
2. Allowing only Chamundi Temple
Transport Services to reach the top and
temple, preferably the battery operated
vehicles.
3. Stopping the construction of shopping
complex, multi-storeyed parking and
guest houses.
4. Unnecessary widening of the existing
roads.
Are all well thought of, by Mysurians and
agreeable. Citizens of Mysuru will fight on these
issues, to keep the city green and clean.
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CLOSE ENCOUNTER WITH WILDLIFE
Sanjai Mohan, I.F.S. *
This incident happened on 1st May 1999.
I was in Koppa Division and had been
transferred out. I had already handed over
the charge of Koppa Division in April, but was
still in Koppa and leisurely packing and
preparing for the next station. That day
Koppa range staff came knocking my door at
9.30 a.m. and informed that a Leopard was
caught in wild boar trap near Jaipur village
about 15 Km. from Koppa in Koppa Range.
I could see the anxiety in the staff as they
were clueless about tackling this situation.
I wondered why the staff came to me when
I had already given the charge. It so happened
that neither the Range Officer nor the
Assistant Conservator of Forests, Deputy
Conservator of Forests were present in
Koppa at this time.  Being a holiday (May Day)
followed by Sunday, no one was immediately
available. I decided to go to the spot despite
opposition from my family. The Leopard had
to be saved at any cost. I thought about
tranquilizing the Leopard so that it could be
approached and freed from the trap. But efforts
to call Veterinary Doctor from Shivamogga did
not succeed as it was a holiday.
We visited the spot and there I could see
this male Leopard lying on the ground in a
semi-conscious state at the edge of a hilly
forest overlooking harvested paddy fields. On
close examination we could see a thick wire
around the neck of the Leopard. Hundreds
of villagers had gathered there. This Leopard
might have been snared during the night and

must have struggled violently as evident from
the bushes around it. But it was alive and
had to be rescued at any cost. The wire around
its neck had to be cut. But how to cut it from
a safe distance? I told my staff to get a 25 feet
long bamboo and a wire cutting saw blade.
Once we secured them, the saw blade was
firmly tied at one end of the bamboo. I went
again near the Leopard with a stick in hand
to examine the wire around the neck and
reconfirmed to myself that it was a loose loop
and the bamboo end can go beneath without
hurting the Leopard. The Leopard was showing
signs of consciousness now and then.
It was 12.00 noon and the sun was shining
bright. The crowd had further swelled up and
the terrain was such that I was confident that
once the Leopard is freed it should slowly
limp back towards the fairly thick forest as it
would be frightened and exhausted. But to cut
the wire we needed an able bodied volunteer.
He should be strong enough to kneel down on
his knees and holding one end of the bamboo
should be able to cut the wire with the saw
fastened to the other end, sawing it gently
without rubbing on the animal’s body. A broad
shouldered villager came forward and offered
to do the job. Thus began the rescue operation;
all the other people was asked to move behind to
safer distances and only three of us the villager,
me and a guard with a loaded gun stood near.
The daring villager painstakingly

*Additional Principal Chief Conservator of Forests, (Research and Utilization), Bangalore.
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started the process of sawing by holding
one end of the bamboo firmly and after about
half an hour hard work declared that the wire
has been cut. We just waited for the Leopard
to stand up and vanish in the forest. The fear
and anxiety was writ large on our faces. Time
ticked on; 5 minutes passed, 10 minutes passed,
15 minutes passed. No movement was
observed and I thought this Leopard is too
exhausted to get up. But suddenly it stood
up and with two jumps, pounced upon the
person who helped him get free. In a blink of
a second the Leopard started mauling the
villager. I was standing a couple of meters
besides the man and could see the strong man
trying to grapple with the beast. I immediately
instructed my guard who was standing on
my right side to fire the gun in air to scare the
Leopard. Hearing the gun sound the Leopard
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left the person and turned towards me. I was
standing on the paddy field mound and seeing
Leopard rushing towards me, tried to move
away and had an awkward fall in the process.
The Leopard moved swiftly inches away from
me and vanished into the jungle.
We took account of the situation then.
The mauled villager was lying in a pool of
blood. I had severely dislocated my right
shoulder; the villagers had climbed trees or ran
to their safety. But the Leopard was rescued.
Things returned to normal. I was taken to
the hospital along with injured villager. The
villager was admitted with his thighs and chest
mauled with deep wounds. His expenses were
taken care and cash award was also given.
I had to undergo six months of Physiotherapy
at SDM College, Dharawad almost every
day, before I could fully lift my right hand.
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MYFOREST ……. 50 years ago
then DFO working plan) bring to light the efforts
made by the department five decades ago.
In Volume 2 (no. 2)

The past, whenever we think of it brings
back the memories. We, at the Karnataka
Forest Department today have achieved a
lot in many spheres of forestry like plantation
activity, conservation aspects, improvisation
in administrative reforms, Wildlife, field of
experimentation etc. All these achievements
are based on the foundation laid by the
predecessors. MYFOREST Journal was conceptualised and the first issue was brought out in
1964. Now, having published Golden Jubilee
issue we are placing 51st Volume of the Journal.
The second volume of the journal was brought
out in 1965 consists of 4 numbers; Number 1 of
the second volume had its first article contributed
by not by a forester, but by the then speaker of
Karnataka State assembly Sri Vaikunta Baliga!.
The article was about Aerial survey of Malnad
region. The article narrates his experiences of
aerial survey in Shimoga and North Canara forests
besides coastal belt of Karwar. The first number
also included article of Sharavathy Valley project
(By Sri N. V. Ramachandra Chetty, who was
the then DFO, later retired as PCCF), the article
discussed about the people who were affected
by the project and the impact on the forests.
A note on natural regeneration of Grevillea robusta
based on experimental trials of Sri Mallikarjunaiah
(Research RFO) and article on properties of
heart wood of Sandal (By Sri B. K. C. Rajan, the

The editorial of this number records the
visit of the then Prime minister of India Late
Sri Lalbahadur Shastri and Smt. Lal Bahadur
Shastri to Jog Falls. The articles in this number
included various aspects like Economics of
Forest plantations, Afforestation in Mandya
forest ranges, Eucalyptus plantations, Customs
and life of Sholigars in Chamarajanagara etc.
A note by Sri Wesley in his article entitled  “A dentist
in the house of Elephants” makes an interesting
reading.
Vol. 2 (no. 3)
The article on Forestry in Bellary circle
highlights efforts of Forest Department. It is
interesting to record that Bellary Circle in those
days comprised of Bellary, Bangalore, Chitradurga,
Tumkur, Raichur, Gulbarga and Bidar. An article
on experimental cultivation of Rauvolfia serpentina
highlights the interest in those years about
medicinal plants. Articles on silvicultural practices
in Shimoga Circle, afforestation in Kalghatagi were
included.
Vol. 2 (no. 4)
The fourth number issue in Volume 2 was named
as Wildlife issue. Editorial about wildlife discusses
various issues concerning wildlife is thought
provoking. The articles on wildlife included “Human
Welfare Dependent on Wildlife; “Whither Wildlife”;
“Bird Songs”. Along with these articles a write up
by Sri A. Krishanaswamy on Afforestation works
in Chamundi Hills was also published. Interestingly,
an article on Save Chamundi Hills is being published
in the present issue (51st volume).
We are reprinting few articles from Volume 2
of My Forest Journal.
Happy old memories.
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KARNATAKA CASHEW DEVELOPMENT CORPORATION LTD.
MANGALURU – 575 006
(A Government Undertaking)
Tel/Fax: 0824-2457724
kcdcltd@gmail.com

Karnataka Cashew Development Corporation, a joint venture of Government of India
and Government of Karnataka was established in 1978. It owns about 25658 ha.
of cashew plantations spread in the five districts of Karnataka namely South Kanara,
Udupi, North Kanara, Shivamogga and Kodagu. Besides managing its own
plantations, it also supports cultivation of cashew in private holdings by
providing technical support and high yielding varieties of grafted cashew seedlings
at reasonable rates. The main functions include:
•

Promotion of cashew plantations for the purpose of development of industries
based on its produce namely cashew kernel, cashewnut shell oil, cashew fenny,
alcohol (ethanol), cashew wine, cashew squash and jam, cattle feed, organic
manure and biofuel.

•

Supply of grafted seedlings of high yielding variety of Ullal I, Ullal III, Vengurla IV,
Vridhachalam III, Goa 11/6, Dhana, Selection II, UN 50 etc.

•

Providing consultancy services on plantation management, yield enhancement,
marketing etc.

•

Has established 12130 ha. of clonal plantations with high yielding variety grafts
in the districts of Uttar Kannada, Udupi, Dakshina Kannada and Shivamogga
and maintains them.

•

Has established 120 ha. of clonal banks with high yielding varieties for scion
multiplication. Has the capacity to raise 20 lakh high yield variety grafts every year
in own nurseries.
“CASHEW IS A PROFITABLE CROP”
“GROW MORE CASHEW”
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CUSTOMS AND LIFE OF SHOLIGARS IN CHAMARAJANAGAR*
Sri K. M. Subbayya**
The earliest account on Sholigars or
Sholigas recorded appears to be by Buchaman
during the last century – in ‘Journey through
Mysore, Canara and Malabar, 1807’,   manners
and living conditions have changed with
the passing of time and impact of all round
development. He had described them as
with scarcely and clothing, sleeping round a
fire, lying a few plantain leaves and covering
themselves with others. This has changed now,
but they still practice most of their customs.
They still live in bamboo huts but of
improved type. They have been encouraged to
live in tiled houses in a sort of a colony. They are
well clothed but many a time one meets scantily
clothed – that is with a loin cloth only. This is
due to proverty. All the colonies and most of
the hutment areas – Podus are visited regularly
by the local doctors. Literacy is encouraged by
giving free food, clothing and education to their
children. Even though it is slow, they are making
progress towards modern living. With all this,
their customs remain and this has been noted
below as gathered directly from the Sholigars at
Biligirirangan Temple area and Bedaguli area.
They have clan system and call it Kula. Five
Kula Sholigars are common in Biligirirangan
Temple area. Few Seven Kula people are found
in Bedaguli. The latter have slightly different
features and pray to some Gods of Nilgiris. (Can
there be some relationship with the Todas?) In
the five dula, the following are the divisions,
Chalikire, Teneru, Bellaru, Surya and Aleru.

Each one of them in a division is considered as
brother & sister and they don’t marry within the
Kula. They inter marry between two divisions.
The tribal disputes are decided by Yejaman
who is from Chalikire division and Pattagara
from Teneru division. Kolkara and Cheluwadi,
the executives are from Belleru and Suryakula
respectively.
In the clan of Five Kulas, everything is done
by number five. Similarly number seven gains
importance in seven Kulas. For example in five
Kulas, fifth day after birth, they feed five elders to
bless the child – in marriage, five relatives of the
bridegrooms go to fetch the bride – in wedding
pendal; there are five posts – for carrying the
dead, they use five bamboos and mourn for five
days.
Occasionally, polygamy is met with but
polyandry is unknown. The old system of
elopement by agreement between boy and girl
is still valid. They return back after staying in the
jungle for sometime and many a time throw a
feast after return. Now, some of the crude type
of rituals from the local villagers have also crept
in. They sometimes put up pendals and it is
covered with white cloth by the village dhoby.
Widow marriage is in vogue.
Their needs are few and there is division
of labour between man and woman. When the
man goes to work with the Forest Department or
Minor Forest Produce Contractor or hunting or
honey gathering, the wife is engaged in grubbing

*   Reprinted from Myforest, 1965.
** Former Divisional Forest Officer, Working Plans Division, Mysuru - 4.
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out edible roots and collecting fruits, take care of
children and weaves mats in leisure time.
They own very little property and no serious
question of inheritance arises.
They worship many titular deities and
the local Gods – for example, they worship
Biligiriranga, Kariya – the titular deity,
Mahadeshwara, Maradigudi of Nilgiri, etc. They
worship by burning insense, offering fruits,
Vibuthi and occasional animal sacrifice.

ragi and water is poured over it and it is carried
to the tribal burial ground – “Gopa Mane” and
deposited.
Sholigars are not untouchables but they are
superior.
The following are some of the common
Sholigars names:
Male

Female

Alias

Dasa

Kethamma

Kethi

Their main food consists of Ragi, Maize, Yam
(Dioscorea) and small animals and birds. Ragi
used to be grown in fresh cleared forest areas
known as podus but, now, shifting cultivation is
discouraged and efforts are being made to settle
them in colonies.

Ranga

Ponnamma

Ponni

Kallegowda

Jawaramma

Jawari

Ramegowda

Gangamma

Gangi

In olden times, the mother used to give birth
to her baby, unaided, in the jungle and only the
husband used to supply her with food. But now
the mother stays in the hut.

Malla

Bedamma

Bedi

Masti

Basavamma

Basavi

In the Five Kula, dead body is carried in a
doli. The dead body is buried keeping the head
to the South and on its left side and one body
in one pit. In the Seven Kula, the body is buried
on its back and the next dead body is buried in
the same pit pushing aside the bones. Utencils
and implements of the deceased are buried with
the body. Can this be the remnant custom of the
Megalithic culture? After they return from the
burial, they prostrate to a lamp in the hut and
place ragi paste and water where the deaceased
breathed last. After a lapse of certain number of
days as per the clan custom, goat sacrifice is
made. After that, the son carries a stone followed
by the representatives of the clan and sets it
near the grave. Then, each one of them lifts and
places it in succession. The last one to do so is
supposed to go into a trance. After that plantain
leaves are spread round the stone and food is
taken on them. Then, the son holds the stone,

Kalla
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Thimma

Jadiya

In selecting “Podu”, the probable area is
located by elders. On Thursday evening, they
keep half pav of Popped rice in a circle and in
the middle they keep five popped rice, pray and
cover it with a basket. Five people sleep near it.
Next day if the five popped rice are intact, they
consider it a good omen and so settle in that
place. They disturb the soil by mumti (spade)
and sow ragi, jola, thogari and vegetables. At the
harvest time, they first offer it to their titular deity
like Kyathappa, Jadyappa, Madappa and then
feed their clan.
At present, the Sholigars observe the
following festivals:
1) Hosaragi habba close to Deepavali.
2) Shivarathri group – worship.
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BIRD SONG*
M. Khader Hussain, B.Sc.**
Bird song in spring is impressive, especially
early in the morning. Their songs and calls
may indicate their species, sex, status, escape
or alarm, threat, aggression, anxiety, location
and possession of territory, defiance of
territorial rivals, longing for a mate, sexual
excitement, concern for territorial boundaries
as well as keeping contact with their fellows
or eagerness for the female to return to the
eggs.
At the outset, why do birds sing? Song
happens to the most obvious way by which
birds of a kind communicate with each other.
Song is defined as a series of notes, generally
of more than one type, uttered in a succession
and so related as to form a distinctive,
recognisable sequence or pattern in time.
An important factor is their agile mobility
and unparallaled power of flight. Migration
is perhaps the greatest assest won for birds
by flight. It enables birds to inhabit two
different areas at the respective seasons most
favourable to each. It involves a swing from
a breeding or nesting place – the bird’s own
home – to a feeding or resting place – its winter
quarters (between September and November).
Calls of birds on migration stimulate others
to fly up and may provide orienting cues
for flock maintenance. The Fantail Snipe,
Redshank, Demoiselle Crane, Pintail, Shoveller,
Curlew, White-eyed Pochard, Tufted Pochard,

Bareheaded
Goose,
Ruddy
Sheldrake,
Common Teal, Blue winged Teal, Swallow,
Swift, Wagtail, Golden Plover, Leaf Warbler,
Lark, Spotted Sandpiper, Pipit, Blackheaded
Bunting, Redheaded Bunting and Rosy Pastor
are some of the common winter migrants in
India. Moreover, many varieties of birds dwell
in forested country and woodlands and but for
their normal songs, calls or utterances there
would be delay in pairing up of birds, male or
female might loose contact with one another,
parents and young may get separated. Thus
their power of flight and adaptation to dense
habitats necessitated an efficient means of
distance communication.
Birds have also developed an intricate
acoustic communication by a series of simple
sounds and signals and efficient escape
adaptations against predators. They have
evolved an acoustic warning system that is
understood by their fellows in the sense that
the latter react to these signals in a predictable
and biologically appropriate manner. In
many species of birds the alarm note indicates
not only the presence or approach of a
predator but gives information in regard to its
nature or behaviour or both. A sharp, shrill, short
note, or a succession of notes, indicates the
presence of a ground predator – cat, mangoose,
snake, tiger, leopard etc. or a perched owl,
but intimation of an air-borne predator-Falcon,

* Reprinted from Myforest, 1965.
** Technical Assistant to the Conservator of Forests, Working Plans and Development Circle, New Public
Offices, Bangalore.
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Hawk or Eagle – is given by means of a
prolonged, high-pitched alarming note which is
quite often difficult to locate. On hearing such
a call birds at once seek cover and safety but
in response to short note they soon gather
and ‘mob’. Many birds often of different species
may collect together and demonstrate around
the predator. Thus the behaviour of a bird of
one species contributes to the survival of
birds of other species, for a predator whose
position is known is less likely to be able to
seize a mature bird than one which is able to
surprise its prey.
Tree-pies, jungle Babblers and Rufous
bellied Babblers are noisy and aggressive
and on slightest alarm they flock to chivy any
hawk, owl, mongoose or snake that appears
on the scene. The herring Gulls and Crows
would disperse or aggregate in response to
recordings of the appropriate assembly and
flight songs of their species. Domestic cocks
utter a loud, sustained, harsh scream when a
flying eagle appears but the ground predator
warning is cut-cut-cut-kaagh – the final note
being the aerial. One alarm call of a mother
hen produces a quick assemble of her chicks
near her. Another leads to the immediate
dispersion of the clutch. One call from the
mother quail will cause the young to crouch
motionless beside the bush. A different call
will cause them to come running near her.
The jungle fowl utter different cries according
to whether the danger is from the air or the
ground; generally an angry ‘kaghak-kaghak’ –
is uttered rapidly, when agitated or alarmed.
The Blackbird has one ‘chink’ for an owl and
another for cat. As it does so he follows it
arround. The red wattled Lapwing is an uncannily
vigilant bird and first to detect intrusion and
raise the alarm.
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On noticing a tiger or Panther lying in
ambush behind a tree, a flock of jungle crows
get alarmed and circle overhead croaking
hoarsely, the crow-pheasant utters a deep
resonant coop-coop-coop in series of six or
more repeated quickly in varying tempo, the
peacock, the ever alert sentinel of the junge
screams loudly – may awe and shreaks in short
and quick gasps – ka-aan-ka-aan – repeatedly,
the Scimitar Babbler utters a clear ringing
cry which is audible a mile away in the hills
and the lapwing which is quite a vigilant
bird raises a frantic penetrating call. In the
Himalayan foot hills the chattering long
tailed Magpies are quite often the first birds to
locate a Tiger’s kill.
Mammals also profit by responding to
bird warnings. The calls and movements of
Oxpeckers and other species which perch
upon, or consistently frequent, beasts such as
Wild Buffalo and Rhinoceros alert them to the
approach of potentially dangerous enemies and
Seals and Sea-lions heed the warning calls of
gulls. Deer return to a tranquil state after being
disturbed when the normal voices are heard
around.
Among birds inhabiting tropical forests
and which happen to be paired during the
year, the contact calls of male and female may
be so delicately co-ordinated that the duets
sound like the song of a single bird. The male
Scimitar Babbler’s musical flute-like call is
readily accepted and acknowledged by his
mate nearby, so that both calls sound
simultaneously as parts of one and as sung
by the same bird. The male Buff-rumped
Warbler in breeding season, has a magnificent
warbling song rising in crescendo, loud, mellow
and jubilant and from time to time his mate
replies in a full toned lovely warble. The great
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Himalayan Barbet (large Green Barbet) sings
kutroo, kutroo, every two seconds while the
female adds her single notes in perfect time
but more rapidly. The Indian great Horned Owls
which are in pairs express at night a deep,
solemn, resounding bu-boo, not loud but with
a peculiar penetrating quality answering each
other with perfect regularity.

specific identity, sex, maturity, territorial status
etc. Such song is always vigorous, loud,
persistent and distinctive as it is an adaptation
to enable birds to hear from a distance and
meet and pair up quickly and without
confusion and commence breeding promptly
when conditions are favourable for rearing the
young.

Among the Indian birds the Indian Hill
Myna is noted for its vocal mimicry. It mimics in
the wild. It can whistle a tune in several keys.
It can also reproduce human speech accurately.
The Shama is a hailed songster having a loud,
clear and melodious thrush like song, rich in
notes and quality. It is also a fine mimic. The
black-bird cock has a loud, rich, melodious
song with a perfect blend of calls of other bird
in it. Hen black birds not only learn motifs but
may utter an acquired call in the apt situation.
The Gold fronted Chloropsis and the Gold
mantled Chloropsis are remarkable mimics
of the calls of other birds – Bulbul, Drongo,
Shrike, Magpie-Robin, etc. and often overlooked
for this reason. The Rocket-tailed Drongo has
a large repretoire of loud mettalic calls and is
a good mimic. Female parrots become good
talkers and female jays imitate other birds.
Jays utter soft mimicries when disturbed at
the nest. The Koel, which is reared with the
brood of the Indian crow, utters crow calls only
during the nestling and fledgling stages and in
its adult stage its calls starts with a low
kuoo, rising in scale with each successive kuoo.
Young koel may copy the calls of their nestmates.

Not only bird’s songs differ from individual
to individual but individual characteristics –
intensity, quality, pitch, rhythm, accent and
the extent of repetition and variety are often
retained distinctly for a life time. That a bird’s
call has the characteristics which reveals
its individual identity is particularly apparent
where a number of individuals nest close to
one another – Egrets, Herons, Cormorants etc.
A Blackheaded Gull recognises its returning
mate by its call. The female pheasant
recognises and answers her mate’s call. Doves
prospecting a nest site are able to distinguish
each other’s voices although when the pair
bond is established. Herring Gull can recognise
its chick’s call. Chicks of the domestic Fowl
recognise and respond to their own mother’s
food call.

Territory is acquired by the male bird.
Territorial song is a bird’s informative and
advertising type of expression. It makes itself
readily intelligible to birds of its own species
and its song conveys precise data of its

Among domestic fowl threat sounds are
used by the cock to maintain his position
in the dominance hierarchy. A given threat
sound conveys to a hen that the other is
aggressive and also the individual identity of
the threatening bird. The aggressive calls of
some species such as Black Bird, Blue Tit,
Black Drongo, Pied Bushchat, Song Thrushes,
Wrens etc., are used in defending territory.
Song Thrushes engage in song duels. Their
pugnacity may increase until one bird chases
the persued bird at times uttering a quick,
stiffled and jumbled song. The male pied
Bushchat utters a loud whistling threat song
117

My Forest – March – June 2015
before his rival male with his tail depressed
and next craned forward meaningly, white rump
fluffed out and wings dropped, flaunting the
white shoulder patches.
Un-mated male birds go on singing
vigorously and persistently than mated birds.
The effect of listening the male’s song on
unmated bird is such that she feels elated
and attracted. Therefore, the territorial song
is in many species – Reed Bunting, Great
Tits, Blackbird, Starlings, Redstart etc. the
first element in courtship sequence. Mated
females soon learn the boundaries of the male’s
territory, partly by accompanying him but
probably also by registering to some extent the
places where he sings.
Many species of birds perform display
flight, quite oten accompanied by vocal or
instrumental songs, perhaps to attract a
female and to facilitate pair formation. In
song flight the male Spotted Redshank rises
with the characteristic chueet call then crying
chup, chup, chup repeatedly flies to a height
of fifty feet, dives steeply and zig-zags close
to the ground, exhibiting the pale undersurface
of the wings and the white rump in contrast
with the black underparts. This display which
is similar to that of the Lapwing is intended
to attract or stimulate the female. The Green
Shank’s song-flight is an announcement of
territory and warning to rivals and when the
performance is in high excitement the male
is anxious for a mate, or if mated, for coition.
It expresses various forms of excitement,
especialy when in the company of the female
as when she is escorted to the nest or the
feeding ground. The Cock Pied Bushchat sings
a pretty whistling song resembling Indian
Robin’s or Crested Bunting’s from a Perch or
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during the display flight with ‘delayed action’
wing beats as in Pigeon clapping.
The common Iora male during courtship
display springs up into the sky with its plumage
fluffed out and with a variety of sibilant
whistles parachutes down in a spiral back to
his perch, exhibiting his colours to the best
advantage. The male Black-bellied Finch-Lark
gives a wonderful aerobatic display with a
pleasant wheeching song. He flies up vertically
on quivering wings, a hundred feet, then
nose-dives perpendicularly some distance
with wings pulled in at sides. Using this
momentum he turns about briskly to face the
sky and with quick flaps and again wings shut,
rises up a few feet again. At the crest of the
wave he reverses and repeats the nose-dive
and ultimately he descends and when nearing
the ground he flattens out and perches on
some stone. The Roller has a spectacular
courtship display somersaulting and nosediving with varied rancous screams and
chuckles.
The dark breast and belly colouration
in some species is functional in display. The
male Golden Plover which bears this type
of colouration (breeding) flies high with slow
wing-beats uttering a Plaintive call which
is mainly territorial but his other aerial
manoeuveres in which the female joins belongs
to the courtship display. Similarly, in the
display flights of Waders such as the Shoveler,
especially when male and female join in flight
close together, the female is stimulated. In
some of these flights the wings make a
humming noise.
The types of song-flight in which the female
takes part are stimulatory and synchronize the
sexual rhythms of the pair. The display flight
of the Lapwing has obviously a stimulating
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effect on males and females – like the ground
display and scrape making. The bird twists
and turns low with its high-pitched whistling –
tu-ee through its rounded wings impressing the
female below.

open, neck low, rump feathers raised and Tail
depressed, moves in a inhibited, stilted way
back and forth singing some rough warbles.
The solicitng female also at times utters a
strained, half-suppressed song.

The Cock Tailor Bird during his display
climbs to an outstanding twig and sings loudly
and lustily – towit-towit-towit – his entire body
virbating with the effort, his tail cocked till it
nearly touches his back and the feathers of
his throat parting to show their dark base which
give him the appearance of having a black
gorget. A Starling will sing towoo a female or
to recall her if she moves away and the song
defends the area close around the nest.

The male Cattle Egret in his nuptial beauty
with buffish plumes on his back and breast
and ruby scarlet bill with bright yellow tip
and pinkish legs and eyes stands erect on
the nesting site and suddenly bends forward
into a low crouch and dances moving his legs
up and down similarly as the Black-crowned
Night-Heron does, then quickly loops his
neck slight out and down, points his bill to the
Zenith and then pumps down vigourously
once. Next he rotates his vertically aligned
head and neck, keeping his crest, scapular
and pectoral plumage typically erect. This
display greatly stimulates the female peering
down at the swaying male and she attempts
to perch near him but is repulsed. After being
repulsed by the male repeatedly, the female
eventually gains admittance to the nest.

The male Magpie Robin during his
courtship display bows before the female, his
body quivering all over and singing loudly and
lustily. Jerking is white fringed tail right over the
back. At times, two cocks fight on the ground,
while the female hops around them singing
lustily herself though not so loudly as the males
do. The white-throated Ground-thrust has a
perculiar display. He stands erect and stiff on
a bough beside his mate with the head bent
and tucked into the breast feathers and
delivers a rollicking whistling song of several
rich notes. The male Ring Dove has pretty
courtship, rising vertically a few feet on
noisily flapping wings and fanned out tail and
swooping down in a graceful spiral or are to the
accompaniment of an aggressive – sounding
koon-koon-koon. The male Nightjar claps his
wings – apparently over his back – to call the
female. The female also claps when sexually
excited. The male little Brown Dove bobs
and calls at the female with his loud cooing
and makes advances on her in ludicrous stiff
hops. The Cock Blackbird in his courtship
assumes an odd, strained look with beak

The Peacock has an elegant and
magnificent courtship display. He struts and
dances with his showy train widely fanned,
agitating his quills and making a rustling clatter
in front of his levy of hens. The displaying
Sheldrake rubs his bill among the wing quills
producing a ‘rippling noise’ and the Mallard
behaves in a rather similar manner.
Green-Shanks seeking nest site visit
different parts of the Cock’s territory, the
female uttering a sobbing cry, the male singing
his wild notes. He accompnies the female
and she selects the nesting site. Although the
Nightjar makes no nest the male repeatedly
attracts the female to the site proposed for
laying eggs, uttering a soft, sustained rolling
note and scrapping vigorously with both
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feet. When starting a new nesting-hole in a
tree the female Red-headed Wood Pecker
joins in mutual tapping with the male ‘on the
sounding board’. Pair-forming among RockDoves depends on selection of a suitable
nesting site by the male. Nearby he utters an
amorous or alluring call but like the Heron,
he is apt to attack the female when she first
approaches. Male house sparrows perch near
Crevices, chirping incessantly, thus indicating
nest-sites they have selected and to which they
are anxious to introduce to a female. A Cock
Red-start, accompanied by a female will sing
loudly while flying to the nest-site or even
while hovering in front of it with tail fanned. At
intervals, when he emerges from the hole, or
before entering he utters a stanza.
Parties of Cock Weaver Bird (polygamous)
in their bright breeding plumage build many
retort shaped pendent nests, on Babul trees or
Date palms usually standing in or overhanging
water. The chirrup joyously and flutter wings
while weaving the nests in the colony. When
the nests are ready a bevy of hens alight at
the nest colony and hop about each nest,
inspecting its interior, seemingly unconcerned
to the amourous prancing, sturtting and
chittering advances of the cocks around them.
If a hen likes a particular nest, she occupes it
and joins the cock that built it.
The exterior of the nest is completed by
the cock and the interior decoration is done
by the hen. The hen lays eggs in the nest.
The cock constructs another nest on a nearby
twig and this may also be occupied by another
hen that has loved him. Then again he builds
a nest to instal a third loved hen.
Not many female birds sing courtship or
nuptial songs. The hen Blue-legged Bustard
Quail who is larger than the cock and brightly
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coloured, with throat and middle of breast
black, decoys eligible coaks by her loud
drumming call and courts them sedulously,
exhibiting her charms before them. She fights
with rival hens to win the favoured cock.
Having won the cock she goes on a honeymoon with him, then builds a nest, lays the
full compliments of eggs and quits the nest
leaving the cock forlorn to incubate the eggs
and tend the young himself. She goes of
seeking another eligible cock. The Painted
Sapie is similarly polyandrous.
Courtship or nuptial song n some species
may culminate in populatory song. While
copulating a Blackbird emits a ‘chirruping
twitter’. A Mocking bird often sings during
the flight and ‘dance’ prior to coition until the
act. The Blue Jay has a precopulatory song.
Many species emit specific call notes soliciting
copulation.
The incubating female Carrion Crow emits
a mild ‘crackling’ song for a few minutes. An
incubating female Paradise Flycatcher sings a
milder song than her mate. Exceptionally a Reed
Warbler will sing loudly on the nest. When the
male Nightjar changes places with the incubating
female he flied in with a peculiar quaw-ee call
and she responds with soft churring. Suddenly
the female departs, leaving her mate on the
eggs. A cock Reed Warbler utters a soft warble
near the nest when he comes to relieve the hen.
Song when tending the young may be
communicatory in some species. The series of
soft notes uttered by the female Green Shank
and the soft Whistle of a Stone Curlew as the
young hatch convey information to them. Such
sounds may stimulate the chicks and aid
establishment of rapport. The female Wren
twitters mildly as she stands with food over
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the nestlings to alert them to beg. The Nut
hatch emits similar soft chirps while feeding the
nestlings.
Starlings sing and call on trees on their
way to the roost. The harsh crow of Grey
Jungle Fowl and the creaking of Partridges
at dusk are familiar rallying calls in the hill
sides.
Thus, birds use their songs, calls and
noises, signs and gestures, flashes and
displays in furthering their day by day relations
with each other, mostly within the species
and to some extent with others. It is really a
pleasure to watch birds, simply for the sheer
enjoyment of their colours and gay patterns,
their lively manners and their songs. Mysore

State has an astonishing variety of such
birds.
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“The forest is a peculiar organism of
unlimited kindness and benevolence
that makes no demands for its sustenance and extends
generously the products of its life activity;
it affords protection to all beings,
offering shade even to the
axeman who destroys it”.
Gautama Buddha

Alone in the jungle,
the peacock dances.
This way and that way,
it preens and it prances.
The trees too join in with gay abandon
And from the sky smiles the golden sun.
Karnataka Forest Department
Social Forestry Project
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