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Editorial
The last quarterly issue for the year 2015 is being released which is for the months
from September to December 2015. After this, we intend to come out with a special
2016 issue in which four quarterly issues will be merged and is likely to be published
in April 2017. We should then hopefully, come out with regular quarterly issues. We need
your cooperation in sending articles for publishing in My Forest.
Karnataka once again bagged the fourth position in the medal tally in the 23rd National
Forest Meet held at Hyderabad from 7th to 11th January. A total of 101 medals which
included 39 gold were won. It was followed by Chhattisgarh with 97 medals. Last year
too, Karnataka had won the overall championship and with home advantage, they had a
huge haul of 46 gold with 115 overall medals.
The third bird festival of Karnataka was organized at Hampi in the first week of
January 2017. Many states in the country have started such festival. Uttarkhand had the
first ever bird festival in 2014.
Additional Principal Chief Conservator of Forests
Research and Utilisation
Bengaluru
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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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Forest Rights Act – Its Perspective and Implementation
N. L. Shanthakumar, IFS
Introduction
1. The Schedule Tribe (ST) and Other Traditional
Forest Dwellers (OTFD) (Recognition of
Forest Rights) Act, 2006, commonly called
as Forest Rights Act (FRA) was enacted
with the basic objective of mitigating
the injustice done to the Forest dwelling
Scheduled Tribes and sustainability of the
forest ecosystems. While the forests rights
on ancestral land and their habitat were not
adequately recognized in the consolidation
of state forests during the colonial period
as well independent India, resulting in
historical injustice to the forest dwelling
ST and OTFD. Hence, the Government
of India passed Forest Right Act (FRA)
to address the long standing insecurity of
tenurial and access rights of forest dwelling
ST and OTFD including those who were
forced to relocate their dwelling due to
Development interventions.
Even though the broad objective and scheme
of the FRA is for addressing the long felt
demands of the Forest Dwellers, these
objectives of FRA would definitely apply
in full spirit not only in respect of STs and
also to OTFDs. It is true that there were
many tribal people living in the forests, their
rights of housing and cultivation were not
properly settled at the time of constitution
of Reserve Forest/State Forest under
State/Central Forest Act. FRA has not
only extended the benefits to STs it is also

envisages the benefits to be extended to
the OTFD who are not really Tribes but
their livelihood is mainly dependent on
Forests. Extending the benefits of the FRA to
OTFDs is bone of contention in the
implementation of FRA especially in
Karnataka. As far as STs are concerned,
there is no hiccup in the implementation
of FRA and in the present situation in
Karnataka, there is a lot of hue and cry in
extending the benefits of the provisions to
OTFDs under FRA.
Recognizing the Forest Rights of STs
2. It is imperative that there is no need to
discuss in detail about extending the
provisions of the forest rights under FRA
in respect of STs. Constitutionally STs are
defined and the list of STs in each state
is specified and notified by the central
government. There is no confusion for
providing evidence to prove ST tag. The
other eligibility criterion required for
recognizing the Forest Rights to STs, being
the cut-off date (13/12/2005) which would
be obtained from the concerned records
provided by the claimant. More so, there
are many options provided in Rule 13 of
FRR to produce the records for evidence
purpose. Hence the ST claimant has
to produce at least a minimum of two
evidences to claim for the forest rights.

Chief Conservator of Forests, Karnataka State Forest Department.
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Recognizing the Forest Rights of OTFDs
3. As far as OTFD are concerned, the definition
under FRA itself is not very clear OTFD
is defined under Sec. 2 (O) of FRA and it
is as follows:
“OTFD means any member or community
who has for at least three generation prior
to 13th Day of December 2005 primarily
resided in and who depend on the Forest
or Forest land for bona fide livelihood
needs”.
Explanation: For the purpose of this clause
“generation” means period comprising
25 years.
In the above OTFD definition there are three
components which are essential to determine
the OTFD:
i. Primarily resided in forest or forest land
for three generations (75 Years) prior to
13-12-2005.
ii. Dependence on the forest or forest land
for bona fide livelihood needs.
iii. Occupied forest land prior to 13-12-2005.
In order to clear the eligibility criterion for
OTFDs, the Union Ministry dealing with Tribal
affairs authorized by the central government
under Sec. 10 (11) of the FRA, has clarified
in their letter number 17014/02/2007-PC&V
(Vol. III) dated 9th June 2008 addressed to
all STs/UTs except J&K which is as follows:
“The implication of using the word “primarily”
is to include the STs and OTFDs who have
either habitation, or patches of land for
self cultivation for livelihood, and would,
therefore, be primarily spending most of
their time either in temporary make shift
structures or working on patches of land
in such areas irrespective of whether their
2

dwelling houses or outside the forest or
forest land. Therefore, such STs and OTFDs
who are not necessarily residing inside the
forest but are depending on the forest for
their bonfire livelihood needs would be
covered under the definition of “forest
dwelling scheduled tribes” and other
traditional forest dwellers as given in Sec.
2(C) & 2(O) of the ST & OTFD (recognition
of forest rights) Act, 2006.”
It is very clear from the above clarification
issued by MoTA that the claimant need
not reside in encroached forest land for
which claim has been made for Forests
Rights. However, it is imperative that the
claimant should at least reside in a village
nearby where the encroached forest land
is located. Hence, it is clear from the
clarification issued by MoTA that the claimant
need not reside in the encroached forest
land for which claim has been made for
Forest Rights by the claimant.
a. The most important criterion for deciding
the OTFDs is for staying/ residing in the
village for three generations i.e., 75 years
for recognizing their rights under FRA. It is
quite natural that under the Indian condition
it is very difficult to get records to decide
on this. However, there is a clear cut
provision under the Indian Evidence Act
1872 to decide on the claimant whether
he/she resides in the village and also his
earlier generation lived there. This provision
probably has been made in FRA to see that
no outsider other than the resident of that
village encroaches forest land and enjoys
it. It is the local people whose parents
and grandparents lived in the village and
toiled for many years and earned their
livelihood from forest and forest land. In
this connection some of the sections of the
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Indian Evidence Act 1872 could be analyzed
and is as follows:
Sec. 50
Opinion on relationship, when relevant:
“When the court has to form an opinion as
to the relationship of one person to another,
the opinion expressed by conduct, as to
the existence of such relationship, or any
person who, as a member of a family or
otherwise, as special means of knowledge
on the subject is relevant fact.”
Sec. 51
Grounds of opinion when relevant:
“Whenever the opinion of any living person
is relevant the grounds on which such
opinion is based are also relevant”.
Sec. (59)
Proof of fact by Oral evidence:
“All facts, except the contents of documents
may be proved by oral evidence”.
When all the above mentioned sections of
Indian Evidence Act read together it shall
provide for the evidence/ proof for deciding
the period of stay or period of residence of
a forest encroacher. Accordingly, when an
elderly person of the village is questioned
orally about the claimant nativity of the
village, he would automatically say that the
claimant and his father and grandfather
resided in the village or not. This information
would provide for the nativity of the
claimant in the village and thereby endorses
three generations or 75 years of stay in the
village by the claimant as required under
FRA. To this effect an affidavit could be
prepared by the claimant and to be signed
by an elderly person of the village and
legally vetted by the Notary and this

document will provide as an evidence for
recognition and vesting of Forest Rights in
respect of OTFDs.
b. It is not clear in the FRA to decide about the
dependence of STs and OTFDs for bona
fide livelihood needs in respect of claimants
who posses any other land other than the
encroached forest land. In this connection
the Ministry of Tribal Affairs (MoTA) in their
letter No. 17014/02/2007-PC&V(Vol-VII) (Pt.)
dated: 04/03/2010 addressed to Government
of Jharkhand, Ranchi has clarified as
follows: “As per Sections 2(c) and 2(o) of
the Act, the eligibility of the Forest Dwelling
Scheduled Tribes and Other Traditional
Forest Dwellers for claiming forest rights
depends upon the following factors:
1)

Primarily residing in the forests or forest
lands;

2)

Dependence on the forests or forest
lands for bona fide livelihood needs
(fulfillment of sustenance needs of self
and family).

“The Ministry has clarified vide letter
No. 17014/02/2007-PC&V (Vol. VII) dated
09-06-2008 that implication of using the
word ‘primarily’ in sections 2 (c) and 2 (o)
of the Act is to include the scheduled tribes
and other traditional forest dwellers who
have either habitation or patches of land
for self cultivation of livelihood and would
therefore be primarily spending most of
their time either in temporary make shift
structures or working on patches of land
in such areas irrespective of whether their
dwelling houses are outside the forest or
forest land. Therefore, such Scheduled
Tribes and other Traditional Forest Dwellers
who are not necessarily residing inside
the forest but are depending on the forest
for their bona fide livelihood needs would
be covered under the definition of “forest
3
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dwelling Scheduled Tribes’ and ‘other
traditional forest dwellers” as given in
Sections 2(c) and 2(o) of the Scheduled
Tribes
and
Other
Forest
Dwellers
(Recognition of Forest Rights) Act, 2006.
Therefore, it is for the Gramasabha to
examine, based on the findings of village
forest rights committee, as to whether a
claimant under the Act who already owns
some land other than forest land or when
he is engaged in some occupation and is
using the forest land under occupation for
agriculture in addition to his occupation
needs of forest land under his occupation
for the sustenance of bona fide livelihood
needs of self and family, before passing
a resolution and forwarding the same to
SDLC for enabling the SDLC/DLC to
adjudicate on the claim.
The Ministry of Law Justice (Department of
Legal Affairs) is agreeable to the view that
the Gramasabha has to examine each case
individually after taking into consideration
all relevant factors including the findings of
forests rights committee.”
4. As per the Forest Right Rules (FRR)
under Rule 13 (3) the number of evidences
required to qualify for recognition is
more than one, that is to say it should be
minimum 2. As regard to the claimant
requirement for three generations of stay
in the village for OTFDs the evidence may
be established as explained in the foresaid
paras. As far as the cut-off date for
encroachment is concerned it is same for
both STs and OTFDs that is 13th day
of December 2005 as per Sec 4 (3) of
FRA. As per rule 13 of FRR there are
sufficient provisions made to establish the
evidences for recognizing the rights of
the forest dwellers and such records are
accessible. It is always better to present
as many evidences as possible before the
4

authorized Committee since it will facilitate
the concerned Committees to decide on the
eligibility of the claimants for forest rights
under FRA.
Recognizing the Community Forest Rights
5. The FRA was enacted not only for
recognizing the rights of the individual
claimants but also provides for recognizing
the community rights of the forest dwellers.
Sec. 3 of FRA provides for recognizing
both individual and also community rights
of the forest dwellers. There are many
instances where in the forest land has been
encroached for various purposes which are
being used by the forest dwellers/people.
In many cases, Roads have been constructed
on forest land without the rights being settled
earlier and there are many forest roads
existing in our state which are not even
shown in the village map. In the absence
of this, these forest roads would become
illegal from the point of view of KFA 1963
and Forest Conservation Act 1980. Similarly,
many burial grounds, temples, masjids,
schools, colleges, play grounds etc., have
also come up in the forest land without
any sanction from the government. These
community needs of the forest land which
are being used needs to be recognized
under FRA. The Forest Rights act came
as reprieve to settle all these community
rights through the Grama Panchayaths/
Grama Sabhas legally. So, in this context it
is imperative that recognition of community
rights is also important that of individual
rights to have peaceful and harmonious
society. FRA recognizes the rights of the
community through Grama Panchayat /
Grama Sabhas and here the individual
claimant cannot claim for community rights.
As per FRA it is mandatory for recognition
of rights for both individual and community
that the encroachment of forest land would
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have taken place before 13th December
2005 and it should be in the enjoyment of
an Individual or a community as on
1st January 2007 (Sec. 4 (3) and (6)).
FRA enjoins for establishing database of
Forest Encroachments
6. Besides FRA enjoins for recognizing
individual and the community rights, also
provides for establishing the database
of all the forest encroachments and it
would be a repository of database of
forest encroachments and will be useful to
prevent further encroachment of forest
lands as per FRA. The survey of the
encroached forest land is done jointly by
Forest and Revenue Department and all
the forest encroachment applications
submitted by the claimants whether their
rights are going to be recognized or not
would be surveyed in the presence of the
Village Forest Right Committee (VFRC)
members and the claimant (Applicant). After
the joint survey of the forest encroachment
is done, the sketch / map prepared would
be signed by all the participants in the
survey namely claimant, Adhyaksha/
representative of the VFRC, Forest and
Revenue Department personnel. This
record would act as important evidence in
future and would be very useful document
in the courts. As of now, there is no clear
database of forest encroachments in
Karnataka and even the survey records
which have been prepared till now for the
assessment of encroachment was prepared
by the forest department independently.
These records which are surveyed only by
the forest department could be questioned
any time in the court of law. As per the
Karnataka Survey Manual the survey
conducted by the Revenue Department
is authentic and it is well known fact that
all the land records including forest land
are maintained by the revenue department.

Joint survey done for forest encroachments
as per FRA by the forest and revenue
departments would be useful for consolidation of forest land and the availability of
pucca data on the forest encroachments
will curtail further encroachments of forest
land. It would be very difficult to encroach
the forest land if all the records are
maintained properly with all up-to-date
details. It may be easy to encroach forest
land anytime and say that it was encroached
long back in the absence of database of
forest encroachments. Implementation of
FRA go a long way in the conservation
of forests as it is evident that further
encroachment of forest land is very difficult
and even if noticed could be evicted by
enforcing Forest Law with the available
database on encroachment as evidence.
The courts will appreciate the database of
forest encroachments generated through
this act and favour the forest departments
in all the litigations for protecting the forest
from encroachments. It is also a fact that
the eviction of large tracts of encroachment
of forest land is impossible since majority
of the encroachers are small farmers. The
constitution of India under Article 21 ensures
Right to Life for every citizen of this country
and if eviction is to be carried out the
encroachers need to be rehabilitated
and relocated. Even the Honorable
High Court of Karnataka while dealing
with the forest encroachment case has
directed the government not to evict forest
encroachments below 3 acres even though
there is no provision to that effect in any of
the existing law in vogue including FRA. FRA
is a sort of a boon to the forest department
to consolidate the forest boundary and to
protect the forest from further encroachment.
In the normal course it is difficult to get all
the encroachment surveyed jointly with
the revenue department in one go. However,
FRA has provided a greatest opportunity
5
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to carry out the joint survey of Forest
encroachment in a stipulated time which
would be of win-win situation for both
eligible forest dwellers and the Forest
Department. The implementation of FRA
facilitates for identification of eligible
encroachers and recognize their rights
and to reject the ineligible encroachments.
FRA will pave way for identifying the
ineligible encroachers and it would not be a
difficult task of removing such encroachments
as the people will abide by the law of the
land. Whatever the encroachment has taken
place till now would be surveyed under the
provisions of FRA and eligible encroacher
will be recognized for their rights and ineligible encroachers would be mercilessly
evicted.
Conclusion
7. After the enactment of Forest Conservation
Act (FCA) lot of importance has been given
to protect and conserve the forests in
India. So also, the subject forest was
included in schedule VII of the Constitution
of India as concurrent subject thereby
the control and regulation of forest vest
with the Government of India. With these
major policies of the Government of India,
diversion of forests for various purposes
was regulated and more thrust was given for
protection and conservation of forests.
After the enactment of Forest Conservation
Act in 1980 the government of India under
Ministry of Environment, Forest and Climate
Change regularized the encroachments of
forests which was done before 1980. The
Government of India was of the opinion that
there would not be further encroachments
of forest land after the regularization of
encroachments prior to 1980. However,
there was lot of difficulties and hitches in
regularizing the forest encroachments prior
to 1980 at least in Karnataka and there

6

was not much progress in this issue. The
encroachers continue to enjoy the forest
land irrespective of the extent of land
encroached by them and the delay in the
implementation of this order also gave an
opportunity for the encroachers to extend
the encroachment area of forest land
and even gave scope for the new
encroachments to take place. Looking into
these issues the Government of India has
finally enacted the FRA to recognize the
rights of the forest dwellers and put an end
to further forest encroachments. The
intangible benefit of FRA is for consolidation
of forest land and thereby gives thrust to
protection and conservation. As the FRA
envisages the joint survey of entire forest
encroachment, which would give a database
of all the forest encroachments in India,
and to prevent further encroachment of
forest land. Hence the positive aspect of
the FRA should be properly made use of
by strict implementation of the Act. If FRA
is not implemented now, the people may
resort to further encroachment of forest
land as there is a provision under FRA
for recognizing the rights of people to the
extent of 10 acres. This sort of situation
has already been experienced in respect
of regularization of encroachment prior to
1980. People who have encroached forest
land prior to 1980 are now claiming at
least 3 acres of forest land which was
the upper limit fixed under the FRA since
the Government of India order was not
implemented for regularization of encroachment prior to 1980. The same
situation may arise in future if the FRA is
not implemented and the data base of all
the Forest Encroachments are not
established and documented. The upper
limit of 10acres of Forest land fixed under
FRA for recognition of rights may be
misused in future by the people if FRA is not
implemented in full spirits.
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PRESSURE ON RAIN FORESTS IN CHIRAPUNJI OF KARNATAKA
B. K. Singh, IFS (Retd.)
Abstract
Due to cultivation, increase in human habitation, encroachment, smuggling and other causes over
the period of time a lot of pressure and stress has been exerted on Agumbe forests popularly known
as Chirapunji of Karnataka. The article highlights the causative factors which created the stress and
pressure on these pristine forests. The fragmentation of forests in this area, though not known to have
resident wild elephants, an incident of straying of an elephant resulting in killing a person was reported.
Incidents of crop damage by herds of Sambar and Bison were also reported. The author, through this
article calls for reversing the trend of degradation and further fragmentation of forests.

I had worked as Deputy Conservator of
Forests, Shivamogga for four years and two
months between 1984 and 1988. Although
smuggling of valuable timber species such as
teak, rosewood, Nandi, Matthi, Honne etc. and
encroachment of forest land in dry deciduous
and moist deciduous patches was a major
challenge to administration, the destruction
of forests in evergreen and semi evergreen
patches was hardly noticed. Over the period
of time, the expansion of cultivation and
human habitation assumed sizable proportion
in evergreen and semi evergreen patches as
well. On 5th August 2015, I had an occasion
to visit Megaravalli Range in Thirthahalli
Taluka, to distribute water proof jackets to
the front line staff of the Range, a program
supported by a media person. I took some
time out to visit the forests of Agumbe
Range. The place receives highest rain fall in
our state and is known as Chirapunji of
Karnataka.
The rain forests of Agumbe have come
under more pressure. In the original notification

issued for Balehalli Reserve Forests in 1918,
four scattered houses at Mallandur are
mentioned as enclave. During my visits as
Deputy Conservator of Forests, I had observed
that nearly 20 houses were available in this
enclave, whom is found to have grown to 76
at present and Revenue Department had
granted titles to all these 76 families in 2011-12
under Forests Rights Act. It is reported to be
the first title for forest dwellers (non-Tribal)
granted under the Act. The titles were granted
on the basis of statement from 86 years old
person living in the enclave and the notification
mentioning scattered houses in the hamlet.
Looking into the circumstances, at least 56
families of forest dwellers have been granted
titles without completing 75 years, which is
not in accordance with the Forest Rights Act
and is a big threat to forest conservation in
future. The habitation and cultivation in the
hamlet have been enlarged, the pressure on
the forests and sanctuary have gone many
fold. Attempts are made to draw power line
and implement water supply scheme for

Retired Principal Chief Conservator of Forests (HoFF), Karnataka Forest Department.
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these scattered houses, which would result in
further fragmentation of forests.

regenerated plants. Grazing is harmful to
forests and still more harmful to sanctuaries.

All roads leading to scattered houses in
the forests are now asphalted and are being
maintained on a regular basis. On the way to
Barkhana falls, in Balehalli Reserve Forests,
several patches of this forest are fenced with
barbed wire and RCC pillars. The fencing
is done to protect the plantations of cane and
other miscellaneous species.

Although the area is not known to have
resident wild elephants, but fragmentation
of forests have resulted in straying out of an
elephant during migration and killing a person
in Mallandur on 1st April 2014. Crop damages
from Bison and Sambhar herds are also
reported in the recent past. We should learn a
lesson from these incidences and attempt to
reverse the trend of degradation and further
fragmentation of forests.

Because of richness in wildlife, the
Balehalli Reserve Forests was added to
Someshwara sanctuary in 2012 and movement
of wild animals are being noticed in the area,
the fencing would obstruct their movement.
The purpose for erection of these fences was
to protect the plantations. The purpose is now
served and the fencing should be removed.
Many village cattle were found moving in
the forests and inflicting damage to young

8

A case of encroachment on forest land
near M. K. Bayle, booked by staff of Agumbe
range about two months back, has put
department personnel on the back foot.
Immediately after the issue of FIR, before they
were arrested, the culprits have got themselves
admitted in hospital alleging the assault and
rape by forest officials. Police registered a
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counter case on forest personnel, who were
made to run from pillar to post to defend them.
These personnel were found to be further
demoralised, when similar complaint was also
sent to Human Right Commission, National
Women Commission, Chief Minister, Governor,
Speaker of Legislative Assembly and many
senior officers of Forest and Police Department.
Already demoralised staffs have moved
Honourable High Court for quashing of FIR
against them.
Another case of demoralisation of staff of
the same Range and their Deputy Conservator
of Forests is the talk of the town. Within two
days of receipt of proposal of two cases
of diversion of forest land of less than one
hectare and 1.2 hectare, from Malti village
to Kudlu for lift Irrigation project, District
Minister Sri Kimmane Ratnakar in a KTP
meeting, flared up on forest officers present
in the meeting, holding them responsible

for delaying the implementation of people’s
welfare scheme. All officers present in the
meeting supported Minister and forest officers
were left alone and demoralised. It is the
tactics of many departments requiring forest
land for their development programs, to move
proposal without providing adequate details
and go on showing the pendency with the
forest department on all forums. If land diversion
proposal in such critical forest areas are not
properly scrutinised, it may have disastrous
consequences such as land slide, flood,
drought etc. The flood in Uttarakhand and
Jammu and Kashmir and land slide at
Malegaon near Pune should not be forgotten
and we must learn lessons from them.
Sixty years ago, families displaced due
to Sharavathi submersion were granted land
for their habitation and cultivation in forests
near Shivamogga. They were granted nearly
ten thousand acres in twenty notifications
9
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issued by state of Karnataka. As importance
of the forests was not realised, Revenue
Department took it easy and did not show
these allotments on map, nor described the
boundaries of the areas granted. Families
occupied more areas in the valley, by clearing
the jungle. Further, they extended their
cultivation by encroaching in the forest land.
The modus operandi was to put fire annually
in the adjoining forests during summer and
prepare the area for cultivation in following
rains. Against the allotment of ten thousand
acres, these families are in possession of
nearly fifty thousand acres, as on today. When
the Forest department argue that they must
be restricted in areas originally allotted,
politicians bulldoze them and direct them to
process for regularisation of entire areas in
their possession.

10

Plantation of Acacia auriculiformis and
Casuarina in degraded and vacant areas in
this belt in last three decades have brought
about a positive transformation. So much of
timber, poles and firewood are made available
to public that pressure on natural forests are
reduced. Even illicit removal of major forest
produce from the plantations along the road
is also noticed. Obviously, the same has been
done to fulfil local requirement. I do not
mind this act of local people, as it has helped
the conservation of natural forests to that
extent.
We seem to be doing
to environment than helping
conservation. Let us wake up
wonderful rain forests are not
fragmented any more.

more damage
the cause of
to ensure that
degraded and
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A sAMPling Model For AssessMent oF
PoPUlAtion And regenerAtion stAtUs oF
diFFerent sPecies in Forest AreA
dr. s. ramesh
Abstract
Sampling method is most important and crucial steps on assessment of population and regeneration
status of any species in forest area. A belt transect method is found to be very much suitable.
A transect line is drawn on 1:50000 Toposheet to represent the whole area and geo-coordinate of
the same is transferred to ground by using GPS instrument and then enumeration of tree species
is done in 5m. width on either side of entire transects line. For shrubs and herbs a sub plots of size
5mx5m at every 200m. distance placed diagonally in the belt transects.
Keywords: Transect, GPS, sampling intensity, geo-reference, Toposheet, sub quadrats, formats,
opportunistic survey

1.

introduction

Sampling consists of obtaining information
from only a part of a large group or population.
Hence, suitable method should be adopted
for collection of field data for further statistical
analysis. The selection of sampling model is
of paramount importantance and most critical
because an entire result or outcome of
exercise is depends on method adopted in data
collection especially in the field of forestry
owing to heterogeneity and vast area. Among
various sampling methods belt transect is found
to be most suitable and convenient for data
collection from natural forest.
2.

line may be 1 to 5 depending on vegetation,
topography of area to be sampled. For eg. if
the area of beat/unit is 1880 Ha. and sampling
intensity is 0.5%, then area and length of belt
transect is 9.4 Ha. and 9.4 Km respectively.
This whole length may be single or two to five
transect depending on vegetation, topography,
objectives etc. These transects should be

Belt transect

It is a 10m width belt laid in the field to
collect required data. The length of transect line
depends on sampling intensity and laid in such
a way that, it represents the whole area or true
representative of whole population. The transect

Fig. 1 – laying of transect line on toposheet

Deputy Conservator of Forests, Haliyala Division, Uttara Kannada District.
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distributed uniformly in a whole area so as
to represent each category. Meanwhile, care
should be taken in selection of transect line
that, it should not be nearer to road, watercourse, habitation to avoid border effect.
3.

Materials and Methods

The
instruments
used
are
GPS
instrument, Toposheet of scale 1:50000,
magnetic compass, rope, measuring tape,
paint, geo reference Toposheet and GIS 2.2
version software (if available). The unit area
may be beat/compartment to be sampled
shall be marked on Toposheet and transect
lines will be drawn on after discussion with
frontline staff so that these should represent
all category of vegetation/forest like evergreen,
semi evergreen, moist deciduous, dry
deciduous, plantations, mangrove etc., and then
geo-coordinates of starting, mid and end point
of each transect line to be recorded either
directly from Toposheet or using GIS 2.2 version
software. Then these co-ordinates transferred
to ground with GPS instrument and go to option
along with compass. The starting, mid and
end point of each transect line marked on
nearest tree or rock with help of red paint by
giving marking like JNK, T1, SP representing
beat name, transect line number and starting
point respectively.
The trees having >10cm girth is measured
in 5m. width on either side of transect line

Fig. 2 – transferring geo-coordinates from
toposheet to ground
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throughout and recorded in format specified
for the tree species along with other information
like scientific name, family, common name,
different girth class, status (continuous/
fragmented), threat, plant parts used, trade
etc. For shrub, herb species and regeneration
studies a separate 5Mx5M sub quadrats plot
will be demarcated at every 200m. interval
of transect line and placed diagonally and
recorded their status in a different proforma
specified for shrub and herb species separately
(Format 2 & 3).

Fig. 3 – layout of belt transect

The parameters are same as that of tree
species except height, wherein average height
is recorded. This method will be followed all
along the transect lines for all units included
under studies. The other parameters can also

Fig. 4 – laying transect line on ground
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be included in the proforma depending upon
the objectives of the studies.
In addition to above, the opportunistic
survey can also be carried out simultaneously
to record the species and their parameters
coming across during survey work in the study
area. After collection of different parameter
in a proforma, the data would be complied for
particular unit area or whole beat or section.

conclusion
The belt transect method of sampling
is found to be very effective in collection of
data on bio resources, medicinal plants, plant
density etc. and their availability and extent of
distribution helps in understanding the ways
to utilize the resources effectively. It also gives
location specific information of species for
planning and future management.
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Siddarabetta in Tumakuru District, Karnataka –
a rich biodiversity heritage site and
the hill that heals
V. Bhaskar1 and C.G. Kushalappa2
Abstract
Among the different hills in Tumakuru district, the plant diversity is highest at Sidderbetta with
378 spp., of which 94 species are collected exclusively from this hill and are not found to occur in other
parts of the district. Interestingly, among these, there are a number of wild relatives or progenitors
of present day cultivated plants and is home of several rare and interesting plants which are
restricted to Siddarabetta such as Aphyllorchis tumukurensis (a new species of saprophytic orchid),
Curcuma neilgherrensis, Zingiber zerumbet are among others. It is also known to be a treasure
house for medicinal plants with over170 species (nearly 50 per cent) occurring in this hill are known
to be having medicinal value, of which 48 species have good potential, 41 moderate and 81 low
potential medicinal plants. In view of its richest plant diversity with largest number of medicinal
plants Siddarabetta should be declared as a ‘Medicinal plant heritage site’.
Keywords: Key words: Siddarabetta, Tumakuru District, Biodiversity, medicinal plants.

Introduction
Siddarabetta in Koratagere taluk, is the
tallest (1272.12 metres) hillock in Tumakuru
district, popularly known for its rich assemblage
of medicinal plants and from time immemorial
it is known to be a treasure house for medicinal
plants. Over 170 species (nearly 50 per cent)
occurring in this hill are known to be having
medicinal value. There are instances of several
important dignitaries camping in this hill
station to get themselves relieved from
ailments by using the plants growing there.
There is a story which explains why this hill
range is home to many valuable medicinal
plants: Mythologically it is believed that
Hanuman, who was sent by Rama to fetch
the life-giving Sanjeevini herb to revive the
unconscious Lakshmana, uprooted the entire
1

2

Sanjeevini hill. On his way to Lanka, he dropped
a part of the hill, which grew into Siddarabetta.
With this background, a study was made to
checklist the flora and especially the medicinal
plants of Siddarabetta.
Methods
Intensive plant explorations were undertaken in Tumakuru district, including Siddarabetta, during 1985 – 1988 and subsequently
stray collections were made till 2015. Specimens
were processed and preserved in the Herbarium,
University of Agricultural Sciences, Bengaluru
(UASB). Plants were collected from foot hill,
shorea grove, slopes and valleys and hill tops.
Specimens were identified using mainly the
Flora of British India by Hooker (1904) Flora
of Presidency of Madras by Gamble (1915),

Botanical Garden and Herbarium, University of Agricultural Sciences, GKVK, Bengaluru – 560 065
(Email: vbhaskar49@gmail.com)
College of Forestry, University of Agricultural and Horticultural Sciences, Shivamogga, Ponnampete,
Kodagu (Email: kushalcg@gmail.com)
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the Flora of Presidency of Bombay by Cooke
(1901), in addition to a number of local district
floras of Karnataka. The medicinal uses of
plants collected were ascertained from Thakur
et al. (1989), ‘Medicinal Plants of Karnataka’ by
Keshava Murthy (1994), Yoganarasimhan (1996)
and also based on the local people’s indigenous
knowledge.
Results and Discussion
Among the different areas in Tumakuru
district, the plant diversity is highest at Sidderbetta (378 spp.) with a total area of c.1156 ha,
followed by Devarayanadurga (303 spp.) in a
total area of c. 4227 ha, Bukkapatna (118 spp.)
in an area of c. 34,824 ha and Manchaladore
(126 spp) within a total area of c. 2500 ha.
There are other isolated hills like Sowndenahalli
beat (c. 1000 ha), Ramadevarabetta (c. 400
ha), Huliyurdurga (c. 200 ha) which have small
area under forests but are also rich in species
diversity but not as much as in Siddarabetta.
From the present study it is found that
Siddarabetta is the largest biodiversity centre
in the entire district. In all, 378 species of
flowering plants have been collected and
identified from Siddarabetta alone, of which
94 species are collected exclusively from this
hill and are not found to occur in other parts
of the district (Table 1). Interestingly, among
these, there are a number of wild relatives or
progenitors of present day cultivated plants
such as Atalantia racemosa (wild lemon),
Canavalia cathartica (wild sword bean), Vigna
trinervia, Macrotyloma uniflora (wild relatives
of pulses), and is home of several rare
and interesting plants which are restricted
to
Siddarabetta
such
as
Aphyllorchis
tumukurensis (a new species of saprophytic
orchid), Curcuma neilgherrensis, Zingiber
zerumbet, Zephyranthes, Crotalaria prostrata,
C. pulcherrima, C. sandoorensis, Desmodium
16

motorium, Mucuna pruriens, Rhynchosia
hirta, Pogostemon benghalensis, Utricularia
praeterita,
Chlorophytum
malabaricum,
Rotala
densiflora,
Ximenia
Americana,
Opilia amentacea, Habenaria sp., Ventilago
denticulata, Wendlandia thyrsoidea, Allophylus
cobbe, Gmelina arborea, Aganosma cymosa,
are among others.
The distribution of medicinal plant species
in Sidderbetta varies among the four different
habitats classified based on distinct altitudinal,
edaphic and biotic factors. The altitude ranges
from 750 metres at the foot of the hill to 1272
metres at the top of the hill. Such a habitat
differentiation has shown that of over 150
medicinal plants recorded from Siddarabetta,
126 are habitat specific and occur only in
one type of habitat while twenty plants occur in
three out of four habitats.
(a) Foot Hill (FH): the altitude is 750 m
and the vegetation is mainly scrub jungle with
Anogeissus latifolia, Terminalia paniculata
and Lagerstroemia parviflora as the dominant
trees interspersed with lantana, or often grassy
patches wherever rocky strata existed and
interspersed with Gardenia latifolia, Strychnos
potatorum, Vitex altissima, Sterculia urens,
Grewia spp. and Ficus spp. The forests are
subjected to intense biotic pressures.
(b) Shorea Grove (SG): Situated at a
height of 800-850 m in the foot of the hill with
a dense canopy mainly of an evergreen Shorea
roxburghii as the dominant tree with good
undergrowth of associated herbs, shrubs and
is less subjected to biotic pressure.
(c) Slopes and Valleys (SV): At a height
of 900-1000 m with a mixture of dry deciduous
and moist deciduous tree species. The
gradient being higher, the soil is poor and biotic
interference is less.
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(d) Hill Top (HT): With an altitude of 1225m,
vegetation has few stunted trees like Memecylon
umbellaltum, Sterculia guttata etc. in depressed
patches but mostly dripping rocks with moist
grassy patches.
The study on spatial distribution of species
at Siddarabetta has indicated that of the 378
species of plants reported, 258 are habitat
specific, with the slopes and valleys (SV) and
the shorea grove (SG) having the highest
species diversity. As regards the species
number to that of the area of the habitat,
shorea grove has the highest number of
species per unit area, which can be attributed
to the most congenial micro-climate prevailing
underneath Shorea grove, a unique habitat,
with rich litter accumulation, thick layer of
humus and most importantly moisture retention.
It is interesting to note that the largest number
of species are found in the Shorea Grove (SG:
about 72 spp.) although it constituted only
a small patch of hardly c. 100 hectares as
compared to other locations which comprised
a vast area but with lesser species diversity.
Nearly 18 species out of a total of 36 species
belonging to Papilionoidae (including 10
species of Crotolarias) that were collected
and the new saprophytic orchid, (Aphyllorchis
tumakuruensis), occurred in the Shorea
Grove. Interestingly, this new saprophytic
leafless ground orchid comes to flower once
in 5 years when the humus is sufficiently
built up. This habitat was once endangered
due to reckless felling of shorea and other
trees for charcoal making and firewood but
since 1985 the grove has been well protected
by the Forest Department. In places where
shorea trees were cut and the area got exposed,
weeds like lantana and Pterolobium took over
the gaps. Presently, it is noticed that there is
a practice of control burning the dry leaf litter
underneath Shorea grove as a measure to
prevent any incidence of forest fire during

summer. As a result, the leaf litter and humus
component and the decomposing processes
are becoming reduced thereby the ground
biodiversity and regeneration of the rich plant
biodiversity is dwindling. This practice should
be stopped to protect the endemic saprophytic
orchid (Aphyllorchis tumakuruensis) and
also help bring back the original natural
condition.
Siddarabetta is also known to be a treasure
house for medicinal plants with c.170 species
(nearly 50 per cent) occurring in this hill are
known to be having medicinal value, of which
48 species are good potential, 41 moderate
and 81 low potential medicinal plants (Table 1).
As far as their distribution is concerned, among
the four habitats the foothills (FH) comprised
maximum percentage of medicinal plants to
that of the total species in the habitat. This
could be due to the easy accessibility of wild
plants in the foothills and the locals’ familiarity
with them. With regard to most of the other
plants occurring in SG, SV, HT habitats,
their medicinal uses are not fully known and
probably this needs further evaluation for their
medicinal properties.
A rough estimate on bird attracting flora
of Siddarabetta has indicated that there are
about 51 plants attracting birds for nectar or
fruits (Kushalappa and Bhaskar, 1993). Among
the four habitats in the hill, the slopes and
valleys had the largest number of bird
attracting species followed by Shorea grove.
The reproductive strategy of trees indicated
higher percentage (54.3%) of fleshy fruits
compared to dry fruits (42.8%). The percentage
of hermophrodite trees is marginally higher
(52.7%) compared to polygamo-dioeceous
trees species (46.4%).
All these indicate that the entire hill needs
to be protected in order to conserve the habitat
17
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specific flora in Siddarabetta. Therefore, in
view of its richest plant diversity with largest
number of medicinal plants Siddarabetta should
be declared as a Medicinal Plant Heritage
Site in Tumakuru District for protection and
conservation of its rare floristic elements.
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Sl.
	No.		

Name of Plants

Medicinal
potential

Medicinal/
Curative Properties

		
AGAVACEAE
16.
		

*Sansevieria roxburghiana Schult.
& Schult.f.

+

ASTHMA

AMARANTHACEAE
17.

Allmania nodiflora (L.) R.Br. ex Wight

18.

Allmania nodiflora var. procumbens

		Hook.f.
19.

Alternanthera sessilis (L.) R.Br. ex DC.

++

ABRT, FEB

20.

*Amaranthus spinosus L.

+++

ABRT, ANEM, APT, DIU, LAX

21.

*Gomphrena celosioides Mart.

22.

Trichuriella monsoniae (L.f.) Bennet

+

DYS

		
AMARYLLIDACEAE
23.

Crinum asiaticum L.

24.

*Crinum defixum Ker-Gawl.

25.

*Zephyranthes carinata Herbert

		
ANACARDIACEAE
26.

Buchanania axillaris (Desr.)

		Ramamoorthy
27.

Buchanania lanzan Spreng.

+

APH, FEB, PUR

28.

Lannea coromandelica (Houtt.) Merr.

++

CHOLERA, POISONING

29.

Semecarpus anacardium L.f.

+++

ANTH, ANTF, APT, CAR

+

PARALYSIS

+++

ANTH, ANTD, APH, AST

		
ANNONACEAE
30.

Miliusa tomentosa (Roxb.) J. Sinclair

		APIACEAE
31.
		

*Heracleum ceylanicum Gardner ex
C.B. Cl.

		
APOCYNACEAE
32.

*Aganosma cymosa (Roxb.) G.Don

33.

Catharanthus pusillus (Murr.) G.Don.

34.

Ervatamia heyneana (Wall.) T. Cooke

35.

Holarrhena antidysenterica (L.)

		
36.

Wall. ex A.DC.
Ichnocarpus frutescens (L.) W.T. Aiton
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Sl.
	No.		

Name of Plants

Medicinal
potential

Medicinal/
Curative Properties

37.

Wrightia tinctoria R.Br.

+++

ANTH, APH, LAX

38.

Wrightia arborea (Dennst.) Mabb.

++

STOMACH ACHE, WOUNDS

+

COUGH

+++

ABRT, EMM, PUR, STI

+

BOWEL & CARDIAC 		

		
APONOGETONACEAE
39.
		

Aponogeton natans (L.) Engl. &
K. Krause
ARACEAE

40.

Arisaema tortuosum (Wall.) Schott.

		
ARALIACEAE
41.

*Schefflera venulosa (Wight & Arn.)

		Harms
		
ARISTOLOCHIACEAE
42.

Aristolochia indica L.

		
ASCLEPIADACEAE
43.

Caralluma adscendens (Roxb.) R.Br.

44.

*Caralluma umbellata Haworth

45.

Ceropegia candelabrum L.

				

COMLAINTS

46.

Cryptolepis dubia (Burm.f.) M.R. Almeida

+++

CHOLERA, DYSENTRY

47.

Decalepis hamiltonii Wight & Arn.

+++

APH, APT, BLP

48.

Dregea volubilis (L.f.) Benth. ex Hook.f.

49.

Hemidesmus indicus var. pubescens

+++

ALT, ANTD, APH, ANO,

		

(W.&A.) Hk.f.

AST, BLP

50.

*Pentatropis capensis (L.f.) Bullock

+

ALT, REF

51.

Pergularia daemia (Forssk.) Chiov.

+

ASTHMA, DIARRHOEA

52.

Sarcostemma acidum (Roxb.) Voigt

+++

ANTD, ANIF, EM, REG

53.

Secamone emetica (Retz.) R.Br.

		

ex Schult.

+

EM

54.

Tylophora indica (Burm.f.) Merr.

+++

DIU, EM, EXP.STO

55.

Tylophora iphisia Decne
++

ANTS, ANSE, STI

		
ASTERACEAE
56.

Adenostemma lavenia (L.) Kuntze

57.

*Blepharispermum subsessile DC.

58.

*Conyza leucantha (D.Don)
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	No.		

Name of Plants

59.

*Cosmos bipinnatus Cav.

60.

Eclipta prostrata (L.) L.f.

61.

Glossocardia bidens (Retz.) Veldekamp

62.

Gnaphalium polycaulon Pers.

63.

*Laggera alata (D.Don) Sch.-Bip.ex Oliv.

64.

Pulicaria angustifolia DC.

65.

Senecio tenuifolius Burm.f.

66.

*Siegesbeckia orientalis L.

67.

*Spilanthes acmella Murr.

Medicinal
potential

+++

ANTH, ANSE, EM, EXP, PUR

+

EMO, VUL

+++

TOOTHACHE, PARALYSIS,

				
68.

Vernonia cinerea (L.) Less.

69.

Vernonia cinerea var. parviflora

		
70.

Medicinal/
Curative Properties

PSORI

++

ANTH, AST, TON

+

ANAEMIA

+

SKIN DISEASES

+++

ANTF, AST, DEM, EXP, STI

+

TON

(Reinw.ex Bl.) DC.
Zinnia elegans Jacq.

		
BALSAMINACEAE
71.

Impatiens balsamina L.

		
BEGONIACEAE
72.

Begonia malabarica Lam.

		
BIGNONIACEAE
73.
		
74.
		

Dolichandrone atrovirens (Roth)
K. Schum.
Radermachera xylocarpa (Roxb.)
ex K. Schum.

		
BOMBACACEAE
75.

Bombax ceiba L.

		
BORAGINACEAE
76.

Cynoglossum zeylanicum (Lehm.) Brand.

77.

Heliotropium braceatum R.Br.

78.

Heliotropium zeylanicum (Burm.f.) Lam.

79.

Trichodesma indicum (L.) Lehm.

++

BRAIN TONIC

80.

*Trichodesma zeylanicum (Burm.f.) R.Br.

++

ANG
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Medicinal
potential

Medicinal/
Curative Properties

		
BURSERACEAE
81.

Garuga pinnata Roxb.

		
CAMPANULACEAE
82.

Wahlenbergia erecta (Roth ex Schult.)

		Tuyn
		
CAPPARACEAE
83.

Capparis zeylanica L.

84.

Celome monophylla L.

+

PNEUMONIA, ULCERS

++

JAUNDICE

+

FEVER

	CARYOPHYLLACEAE
85.

Polycarpaea corymbosa (L.) Lam.

86.

Polycarpon prostratum (Forssk.)

		

Asch. & Sch.

		
CELASTRACEAE
87.

Cassine glauca (Rottb.) Kuntze

+

FEVER

88.

Celastrus paniculatus Willd.

+++

APT, APH, DIPO, EMM, EXP.

				
89.
		

LAX

Maytenus wallichii (G.Don)
Bennet & K.C.Sahni

++

BLP, REJ

+

APH

++

ANTI-CANCER, SEDATIVE

Wall.ex Bedd.

++

APT, AST

93.

Terminalia bellirica (Gaertn.) Roxb.

+++

ANTH, AST, DEM, LAX

94.

Terminalia chebula Retz.

+++

ALT, ANTH, ANTD, CAR

95.

Terminalia crenulata Roth

+

DIU

96.

Terminalia paniculata Roth

+

DIU

+

LAX, REF

		
CHLOROXYLACEAE
90.

Chloroxylon swietenia DC.

		
COCHLOSPERMACEAE
91.

Cochlospermum religiosum (L.) Alston

		
COMBRETACEAE
92.
		

Anogeissus latifolia (Roxb. ex DC.)

		
COMMELINACEAE
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97.

*Commelina benghalensis L.

98.

Commelina ensifolia R.Br.

99.

Commelina longifolia Lam.
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Sl.
	No.		

Name of Plants

100.

Cyanotis arachnoidea C.B. Clarke

101.

Cyanotis tuberosa (Roxb.)

		

Schult. & Schult.f.

102.

Murdannia semiteres (Dalz.) Santapau

103.

Murdannia spirata (L.) G.Bruckn.

Medicinal
potential

Medicinal/
Curative Properties

+

FEVER IN CATTLE

+++

ALT, ANTH, APH, COS

		
CONVOLVULACEAE
104.

Argyreia cuneata (Willd.) Ker. Gawl.

105.

*Argyreia imbricata (Roth) Sant. & Patel

106.

Argyreia setosa Arn. ex Choicy

107.

Evolvulus alsinoides (L.) L.

108.

Ipomoea nil (L). Roth

109.

Ipomoea hederifolia L.

		
CORDIACEAE
110.

Cordia dichotoma G. Forst.

		
CUCURBITACEAE
111.

*Mukia maderaspatana (L.) M. Roem.

		
CYPERACEAE
112.

Cyperus compressus L.

113.

Cyperus difformis L.

114.

Cyperus iria L.

115.

*Schoenoplectus mucronatus (L.) Palla

		
DIOSCOREACEAE
116.

Diascorea spicata Roth

+

INDIGESTION, SORES

117.

*Dioscorea wallichii Hook.f.

+

ADULTARANT FOR

				

D. bulbifera

	DIPTEROCARPACEAE
118.

Shorea roxburghii G.Don

	DROSERACEAE
119.

Drosera burmanni Vahl

+

DYSENTERY

120.

Drosera indica L.

+

COAGULANT

		
EBENACEAE
121.

Diospyros melanoxylon Roxb.

++

CAR, DIU, LAX

122.

Diospyros montona Roxb.

++

JAUNDICE
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Sl.
	No.		

Name of Plants

Medicinal
potential

Medicinal/
Curative Properties

		
ELATINACEAE
123.

Bergia ammannioides Roxb. ex Roth

		
EHRETIACEAE
124.

Ehretia laevis Roxb.

+

SYPHILIS

++

ENHANCE MILK PROD. IN

		
ERIOCAULACEAE
125.

Eriocaulon quinquangulare L.

126.

*Eriocaulon ritchieanum Ruhl.

127.

*Eriocaulon truncatum Buck.-

		

Ham. ex Mart.

		
EUPHORBIACEAE
128.

*Breynia retusa (Dennst.) Alston

129.

Bridelia retusa (L.) A.Juss.

130.

Chrozophora rottleri (Geiseler) A. Juss.

131.

Euphorbia fusiformis Buch.-

		

Ham.ex D.Don		

132.

Euphorbia laciniata Panigrahi

133.

*Euphorbia neriifolia L.

134.

Euphorbia nivulia Buch.-Ham.

135.

Flueggea leucopyrus Willd.

136.

Givotia moluccana (L.) Sreem.

137.

CATTLE

++

DIU, PUR, RUB

Jatropha curcas L.

+++

ABRT, APH, RUB, PUR

138.

Mallotus phillippensis (Lam.) Muell.-Arg.

+++

ANTH, APH, AST

139.

Phyllanthus emblica L.

+++

ALT, ANP, APH, APT

140.

Phyllanthus lawii J. Graham

141.

Phyllanthus reticulatus Poir.

142.

*Tragia involucrata L.

+

BRONCHITIS, DIA, SKIN DIS.

++

ANTH, AST

		
FABACEAE – CAESALPINOIDEAE
143.

Bauhinia racemosa Lam.

144.

Chamaecrista absus (L.) H.S.Irwin &

		Barneby
145.
24

Cassia mimosoides L.
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Sl.
	No.		

Name of Plants

146.

*Dichrostachys cinerea (L.) Wight & Arn.

147.

Pterolobium hexapetalum (Roth) Sant. &

Medicinal
potential

Medicinal/
Curative Properties

		Wagh
148.

Senna montana (Roth) V. Singh

		
FABACEAE – MIMOSOIDEAE
149.

*Acacia hohenackeri Craib.

150.

Acacia nilotica (L.) Willd.

151.

*Acacia pennata (L.) Willd.

152.

+++

ANTH, APH, AST

Albizia amara (Roxb.) B.Boivin.

+

COUGH, BOILS

153.

*Albizia chinensis (Osbeck) Merr.

+

CUTS, SCABIES

154.

Albizia lebbeck (L.) Benth.

+++

ANTH, APH, ANSE

155.

* Dichrostachys cinerea (L.)

+++

DIU, APHRO, ANTI-INFL., 		

		

Wight & Arn.
FABACEAE – PAPILIONOIDEAE

156.

Abrus pulchellus Wall. ex Thwaites

				

MULTIPLE

157.

Aeschynomene indica L.

+

SPR

158.

Alysicarpus bupleurifolius (L.) DC.

+

FEVER

159.

Alysicarpus hamosus Edgew.

160.

Alysicarpus roxburghianus Thoth. &

		

A. Pramanik

161.

Alysicarpus vaginalis DC.

162.

*Canavalia cathartica Thouars

+

COOLING

163.

Crotalaria calycina Schrank

+

V.D.

164.

*Crotalaria laburnifolia L.

165.

Crotalaria paniculata Willd.

166.

*Crotalaria prostrata Rottl.

+

ANEM

167.

*Crotalaria pulcherrima Roxb.

168.

Crotalaria ramosissima Roxb.

169.

*Crotalaria sandoorensis Bedd.

		

ex Gamble
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Sl.
	No.		

Name of Plants

170.

Crotalaria speciosa B.Heyne ex Roth

171.

Dalbergia lanceolaria subsp. paniculata

		Thoth.
172.

Dalbergia latifolia Roxb.

173.

*Desmodium heterocarpon var.

Medicinal
potential

Medicinal/
Curative Properties

+

RHEUMATISM

+

DIABETES

+

SNAKE BITE

+

ABSESS

+

ANTF, DIU

+++

ANTH, APHRO, LAX, 		

		
strigosum
174.

*Desmodium motorium (Houtt.) Merr.

175.

Desmodium pulchellum (L.) Benth.

176.

Desmodium triflorum (L.) DC.

177.

Desmodium velutinum (Willd.) DC.

178.

*Indigofera astragalina DC.

179.

Indigofera cassioides Rottler ex DC.

180.

Indigofera linnaei Ali

181.

Indigofera mysorensis Rottler ex DC.

182.

Indigofera wightii Graham ex Wight & Arn.

183.

*Macrotyloma uniflorum (Lam.) Verdcourt

184.

*Mucuna pruriens (L.) DC.

				
185.
		

VERMIFUGE

Neonotonia wightii (Wt. & A.)
J.A. Lackey

186.

Pseudarthria viscida (L.) Wight & Arn.

+

ASTHMA, FEVER

187.

Pterocarpus marsupium Roxb.

+++

ALT, ANTH, ANP, APT

188.

*Rhynchosia hirta (Andrews)

+

ANTF, LAX

		

Meikle & Verd.

189.

Rhynchosia rufescens (Willd.) DC.

190.

*Sesbania sesban (L.) Merr.

191.

*Smithia conferta Sm.

192.

*Smithia hirsuta Dalzell

193.

Stylosanthes fruticosa (Retz.) Alston

+

COLD

194.

Tephrosia purpurea (L.) Pers.

+++

ABRT, ALT, ANTD, BLP

195.

Tephrosia tinctoria Pers.

+

VET
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Sl.
	No.		

Name of Plants

196.

*Uraria rufescens (DC.) Schindl.

197.

*Vigna trinervia (B.Heyne ex W.&A.)

		
198.

Medicinal
potential

Medicinal/
Curative Properties

T. & M.
Zornia gibbosa Span.

+

FEVER

++

BLP, PUR

++

ABRT, APH, CAR, DIU

		
FLACOURTIACEAE
*Flocourtia indica (Burm.f.) Merr.

199.

		
GENTIACEAE
200.

*Canscora alata (Roth) Wall.

201.

Hoppea dichotoma Willd.

		
HERNANDIACEAE
*Gyrocarpus amaricanus Jacq.

202.

		
HYPOXIDACEAE
203.

Curculigo orchioides Gaertn.

		
LAMIACEAE
204.

Anisochilus carnosus (L.) Wall.

++

BACT, EXP, FUN

205.

Anisomeles indica (L.) Kuntze

+

AST

206.

Colebrookea oppositifolia Sm.

207.

*Leucas montana (Roth) Spreng.

208.

Leucas stricta Benth.

209.

*Ocimum filamentosum Forssk.

210.

Ocimum gratissimum L.

211.

*Pogostemon benghalensis (Burm.f.)

+++

ANTH, ANSE, APH, AST, CAR

		Kuntze
	LAURACEAE
212.

Litsea deccanensis Gamble

		
LECYTHIDACEAE
213.

Carea arborea Roxb.

		
LENTIBULARIACEAE
214.

Utricularia caerulea L.

215.

*Utricularia praeterita P. Taylor

216.

Utricularia scandens Benj.
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Sl.
	No.		

Name of Plants

Medicinal
potential

Medicinal/
Curative Properties

		
LILIACEAE
217.

Asparagus racemosus Willd.

+++

				
218.

Chlorophytum glaucum Dalz.

219.

Chlorophytum heynei Baker

220.

Chlorophytum laxum R.Br.

221.

*Chlorophytum malabaricum Baker

222.

Drimia indica (Roxb.) Jessop

+++

				

APT, AST, DEM, LAX, STO, 		
TON

WORMS, RHEUM, SKIN, 		
LEPROSY ETC.

223.

Gloriosa superba L.

+++

ABRT, ALT, ANTH, EXP

224.

Iphigenia indica (L.) A.Gray ex Kunth

++

COUGH, SNAKE BITE

225.

Ladebouria revoluta (L.f.) Jessop

+++

DIPO, EM, SEDATIVE

+

EAR ACHE

++

ANTF, APH

+

ASTHMA, COUGH

		
LOBELIACEAE
226.

Lobelia alsinoides Lam.
	LOGANIACEAE

227.

Strychnos potatorum L.f.

		
LORANTHACEAE
228.

Dendrophthoe falcata (L.f.) Ettingsh.

229.

Eletranthe parasitica (L.) Danser

230.

Scurrula parasitica L.

231.

*Taxillus courtallensis (Gamble) Danser

232.

Viscum articulatum Burm.f.
	LYTHRACEAE

233.

Ammannia multiflora Roxb.

234.

Ammannia salicifolia Hiern

235.

Lagerstroemia parviflora Roxb.

236.

*Rotala densiflora (Roth) Koehne

237.

Rotala fimbriata Wight

238.

Rotala illecebroides (Arn.) Koehne

239.

Rotala indica (Willd.) Koehne

240.

*Rotala mexicana Cham. & Schltdl.
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Sl.
	No.		

Name of Plants

Medicinal
potential

Medicinal/
Curative Properties

		
MALPIGHIACEAE
241.

*Aspidopterys indica (Willd.) W. Theob.

		
MALVACEAE
242.

*Abutilon hirtum (Lam.) Sweet

243.

*Hibiscus aculeatus Roxb.

244.

Hibiscus lobatus (Murray) Kuntze

245.

*Hibiscus panduriformis Burm.f.

246.

Hibiscus radiatus Cav.

247.

Malvastrum coromandelianum (L.)

++

ANTH, DIU, REF

Garcke

+++

APH. DIPO, EM

248.

Pavonia odorata Willd.

+++

ANP, APT, REF, STO, TON

249.

Sida acuta Burm.f.

+++

ABRT, DIU, STO

250.

Sida cordifolia L.

251.

Sida mysorensis Wight & Arn.

252.

Sida rhombifolia subsp. retusa (L.)

+

EPILEPSY

++

AST

		

		

Borss. Wa.

		
MARTYNIACEAE
253.

Martynia annua L.

		
MELASTOMATACEAE
254.

Memecylon umbellatum Burm.f.
MELIACEAE

255.

Aglaia elaeagnoidea (A.Juss.) Benth.

+

AST

256.

Cipadessa baccifera (Roth) Miq.

+

ANTPE, DIU

		
MENISPERMACEAE
257.

Cissampelos pareira L.

+++

ASTHMA, JAUNDICE, FEVER

258.

Diploclisia glaucescens (Blume) Diels

+

GONORRHOEA, SYPHYLIS

259.

Tinospora cordifolia (Willd.)

+++

ANP, APT, APH, DIU, BLP,

		

Miers. Ex Hk.f. & Th.		

ETC.

		
MOLLUGINACEAE
260.

Glinus lotoides L.

+

ABNORMAL DISORDERS

261.

Mollugo nudicaulis Lam.

+

TYPHOID

262.

Mollugo pentaphylla L.

++

ANSE, EMM
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	No.		

Name of Plants

Medicinal
potential

Medicinal/
Curative Properties

		
MORACEAE
263.

*Ficus auriculata Lour.

264.

Ficus benghalensis L.

265.

Ficus microcarpa L.f.

266.

Ficus mollis Vahl

267.

Ficus tsjahela Burm.f.

+++

aph, ast, ton, vul

+

fainting

++

PNEUMONIA, ULCERS

++

ANTH, AST, TON

MYRSINACEAE
268.
		

Embelia tsjeriam-cottam
(Roem.&Sch.) A.DC.

		
MYRTACEAE
269.

Syzygium cumini (L.) Skeels

		
NYCTAGINACEAE
270.

Boerhavia chinensis (L.) Rottb.

++

ALTERNATE TO B. diffusa

271.

Boerhavia diffusa L.

+++

ANTH, ANTS, AST, CAR

++

ASTHMA, BRONCHITIS

+++

CH, FEB, LAX, STOM

		
OCHNACEAE
272.

Ochna obtusata DC.

		
OLACACEAE
273.

*Ximenia americana L.

		
OLEACEAE
274.

Chionanthus ramiflorus Roxb.

275.

Jasminum arborescens Roxb.

276.

Jasminum cuspidatum Rottl. ex Willd.

		
ONAGRACEAE
277.

Ludwigia octovalvis (Jacq.). P.H. Raven

+

STO

278.

Ludwigia perennis L.

+

FEVER

		
OPILIACEAE
279.

Cansjera rheedei J.F. Gmel.

280.

*Opilia amentacea Roxb.

		
ORCHIDACEAE
281.
		
30

*Aphyllorchis Tumakuruensis
Bhaskar & Kushal
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Sl.
	No.		

Name of Plants

282.

*Geodorum densiflorum (Lam.) Schltr.

283.

Habenaria longicornu Lindl.

284.

Habenaria rariflora A.Rich.

285.

Luisia tristis (G. Forst.) Hook.f.

286.

Vanda testacea (Lindl.) Rchb.f.

287.

ARECACEA (PALMAE)

Medicinal
potential

Medicinal/
Curative Properties

+

WOUNDS

+

APH

+

SKIN DISEASE

++

DIGESTIVE

+

ABRT

		
Phoenix loureiroi Kunth
288.

POACEAE

289.

Alloteropsis cimicina (L.) Stapf

290.

Apluda mutica L.

291.

*Aristida hystrix L.f.

292.

Cymbopogon coloratus (Hk.f.) Stapf.

293.

Dactyloctenium aegyptium (L.) Willd.

294.

Digitaria ciliaris (Retz.) Koeler

295.

Eragrostiella bifaria (Vahl) Bor

296.

Eragrostis uniloides (Retz.)

297.

*Hackelochloa granularis (L.) Kuntze

298.

Melanocenchris jacquemontii

		
299.

Jaub. & Spach
Paspalidium geminatum (Forssk.) Stapf

		
Setaria verticillata (L) P. Beauv.
300.

POLYGALACEAE

301.

Polygala chinensis L.

302.

Polygala elongata Klein ex Willd.

		*Polygala javana DC.
303.

POLYGONACEAE

		
Polygonum plebeium R.Br.
304.

RHAMNACEAE

305.

Ventilago denticulata Willd.

306.

Ziziphus jujuba (L.) Lam.

++

BLP, FEB

307.

Ziziphus oenoplia (L.) Mill.

++

DIARRHOEA, SYPHILIS

308.

Ziziphus rugosa Lam.

+++

APH, CAR, EM, LAX

		
Ziziphus xylopyrus (Retz.) Willd.
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	No.		

Name of Plants

Medicinal
potential

RUBIACEAE
309.
Canthium augustifolium Roxb.
+++
310.
Catunaregam spinosa (Thunb.) Tirveng.
+
311.
Gardenia latifolia Aiton
++
312.
Haldina cordifolia (Roxb.) Ridsdale
313.
*Hedyotis cyanantha Kurz.
+++
314.
*Hymenodictyon orixense (Roxb.) Mabb.
+
315.
Ixora pavetta Andr.
316.
*Ixora brachiata Roxb.
317.
Knoxia sumatrensis (Retz.) DC.
+
318.
Mitragyna parvifolia (Roxb.) Korth.
319.
Oldenlandia affinis (Roem. & Schult.) DC.
310.
*Oldenlandia caerulea Gamble
++
321.
Oldenlandia herbacea (L.) Roxb.
322.
Pavetta hispidula Wight & Arn.
323.
Spermacoce ocymoides Burm.f.
324.
Spermacoce pusilla Wall.
+
325.
Tarenna asiatica (L.) Kuntze ex
		
K. Schum
326.
*Wendlandia thyrsoidea
		
(Roem ex Sch.) Steud.
327.
RUTACEAE
328.
*Atalantia racemosa Wight & Arn.
+
329.
Clausena dentata (Willd.) Roem.
		*Pamburus missionis (Wight) Swingle
330.
SANTALACEAE
		
Osyris wightiana J. Graham.
331.
SAPINDACEAE
++
332.
*Allophylus cobbe (L.) Raeusch.
+++
				
333.
*Cardiospermum halicacabum L.
++
		
Schleichera oleosa (Lour.) Merr.
334.
SAPOTACEAE
+++
				
		
Madhuca longifolia var. latifolia
		
(Roxb.) Chev.
32

Medicinal/
Curative Properties

ABRT, APT, AST, CAR
SNAKE BITE
ANSE, FEB
ABRT, APT, AST, FEB
ANAEMIA, ECZEMA

NIGHT BLINDNESS

MALARIA

SKIN DISEASE

EYE INJURIES

AST , VIL
APH, DEM, DIU, EM, EMM,
LAX, RUB
AST, PUR
BRONCHITIS, FEVER, 		
JAUNDICE
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Sl.
	No.		

Name of Plants

335.

SCROPHULARIACEAE

336.

Bacopa monnieri (L.) Wettst.

337.

Medicinal
potential

Medicinal/
Curative Properties

++

COR, EM, LAX

*Glossostigma daiandrum (L.) Kuntze

+

VET

338.

Lindernia hyssopioides (L.) Heines

+

MISCARRIAGE

339.

*Lindernia oppositifolia (L.) Mukerjee

+

FEVER

340.

Sopubia delphinifolia (L.) G.Don

341.

Sopubia trifida Buch.-Ham ex D.Don

+

APT

		
Striga asiatica (L.) Kuntze
342.

SOLANACEAE

++

DIU, PUR

343.

Physalis minima L.

+++

ALT, APT

344.

Solanum nigrum L.

345.

Solanum virginiatum L.

		
Solanum violaceum Ortega
346.

STERCULIACEAE

+

BONE FRACTURES

347.

Byttneria herbacea Roxb.

+

CHOLERA AND SORES

348.

Firmiana colorata (Roxb.) R.Br.

+++

ABRT, ANTH, APT, AST, EXP

349.

*Helicteres isora L.

350.

Sterculia guttata Roxb.

+

BONE DISLOCATION

351.

Sterculia urens Roxb.

++

AST, EMO, PUR

+

ABSCESS

+

BLISTERS, V.D

++

LEPROSY, PILES

+

FEVER

		
Waltheria indica L.
352.

TILIACEAE

353.

Corchorus urticifolius Wight & Arn.

354.

Grewia abutiifolia Vent ex Juss.

355.

Grewia bracteata B.Heyne ex Roth

356.

*Grewia damine Gaertn.

357.

Grewia hirsuta Vahl.

358.

Grewia orbiculata Rottler

359.

*Grewia oriantalis L.

		
Triumfetta pentandra A.Rich.
360.

ULMACEAE

		
Holoptelia integrifolia (Roxb.) Planch.
361.

URTICACEAE

362.

Debregeasia longifolia (Burm.f.) Wedd.

33

My Forest – September – December 2015
Sl.
	No.		

Name of Plants

363.

Girardinia diversifolia (Link) Friis

364.

Pouzolzia auriculata Wight

Medicinal
potential

Medicinal/
Curative Properties

		
Pouzolzia pentandra (Roxb.) Benn.
365.

VERBENACEAE

366.

*Gmelina arborea Roxb.

367.

Lantana indica Roxb.

368.

+++

ALT, ANTD, APH, BLP, LAX

Premna tomentosa Willd.

+

CAR

369.

Vitex altissima L.f.

++

AST, EM, FEB

370.

Vitex leucoxylon L.f.

+

FEVER

+

AST

+

FRACTURES, PAINS

+

WOUNDS, SORES

+

SPLEEN ENLARGEMENT

		*Vitex trifolia L.
371.

VITACEAE

372.

*Ampelocissus araneosa (Dalz.& Gib.)

		

Gamble

373.

*Cayratia mollissima (Wall.) Gagnep.

374.

Cissus adnata Roxb.

375.

*Cissus javana DC.

		
Cissus vitiginea L.
376.

XYRIDACEAE

		
Xyris pauciflora Willd.
377.

ZINZIBERACEAE

++

DIABETES

378.

*Curcuma neilgherrensis Wight

+++

ANIF, RHEU, VER, 			

				

DIARRHEA

		*Zinziber zerumbet (L.) Roscoe ex Sm.
Note: * = Species occurring exclusively in Siddarabetta within the District; Medicinal Potential: +++ =
Good, ++=moderate, +=low; Properties: ABRT = Abortifacient; ALT = Alternative; ANTB = Antibiotic; ANP =
Antipyretic; ANTH = Anthelmintic; ANTPE = Antiperiodic; ANSE = Antiseptic; ANTD = Antidote; ANEM = Antimetic;
ANTF = Antifertility; ANIF = Anti-inflammatory; ANG = Analgesic; APH = Aphrodisiac; ANTS = Antispasmodic;
APT; Appetiser; AST = Astringent; BACT = Batericidal; BLP = Blood purifier; CAR = Carminative; CH = Cathartic;
COR = Cardiac; COS = Cosmetic; DEM = Demulcent; DIPO = Diaphotetic; DIU = Diuretic; DIS = Disinfectant;
DYS = Dysuria; EM = Emetic; EMM = Emmenogogue; EMO + Emollient; EXP = Expectorant; FEB = Febrifuge;
FUN = Fungicidal; HYPG = Hypoglycaemic; LAX = Laxative; PU = Pungent; PUR = Purgative; REF = Refrigerant;
REJ = Rejuvenator; RUB = Rubefacient; SED = Sedative; SEX = Sexual disorders; SPR = Spermicidal;
STI = Stimulant; STD = Stomachich; VET = Veterinary; VER = Vermifuge; V.D. = Veneral diseases;
VUL = Vulnerary
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Plate 1 – rare plants under Shorea grove in siddarabetta: (a) Kolikal betta in siddarabetta;
(b) Foot hill of siddarabetta on northern aspect with biotic interference; (c) A lofty tree of Shorea
roxburghii; (d) Fruits of Shorea roxburghii; (e) naturally regenerated seedlings of Shorea roxburghii
amidse lead litter; (f) shorea grove with dense undergrowth; (g) Zingiber zerumbet (l.) Roscoe ex sm.;
(h) curcuma neilgherrensis Wight; (i) Aphullorchis tumkurensis Bhaskar & Kushallappa (sp. nov.)
– a saprophytic orchid; (j) Geodorum densiﬂorum (lam.) schltr; (k) Habenaria longicornu lindl.
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Plate 2 – rare plants under Shorea grove in siddarabetta: (a) ceropegia candelabrum l.; (b) Decalepis
hamiltonii Wight & Arn.; (c) Asparagus racemosus Willd.; (d) Anisochilus carnosus (l.f.) Wall.;
(e) Euphorbia fusiformis Buch.-ham ex d.don; (f) Zyphyranthes carinata herbert; (g) Macrotyloma
uniﬂorum (lam.) verdcourt; (h) vigna trinervia (B. heyne ex Wight & Arn.) taterishi and naxted; (i) Uraria
rufescens (dc.) schindl.; (j) Desmodium heterocarpon var. strigosum; (k) crotalaria pulcherrima roxb.;
(l) crotalaria sandoorensis Bedd. ex gamble; (m) Desmodium motorium (houtt.) Merr.; (n) Barlaria
cristata l.; (o) Euphorbia neriifolia l.; (p) Ximenia americana l.
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Morphological variation in culm and clump
characteristics in natural populations OF
PSEUDOXYTENANTHERA stocksii (Munro) T.Q. NGUYEN
(Marihal Bamboo) in Central Western Ghats
AJAY D. RANE1, SOWMYA C2, ASHWINI S3, SRUTHI S4 AND S. VISWANATH4*
Abstract
Pseudoxytenanthera stocksii (Munro) T.Q. Nguyen is naturally distributed in Central Western Ghats
and is considered an extremely manageable thorn less bamboo species with economic potential
suited for domestication in farmlands. A study was taken up in 2013-14 to assess the distribution
and natural variation of this species in its natural distribution range. Dendrocalamus stocksii
accessions were collected from over 100 locations between Ratnagiri, Maharashtra to Kasargod,
and Kerala from elevation ranging between 0.6 m to 909.1 m.asl. Only 5 accessions were
from mixed forest types and 3 from waste lands/degraded landscapes while the rest of the 92
D. stocksii accessions were collected from private lands of farmers. There was significant variation
in most of the culm parameters between the accessions. Coefficient of variation of all the culm
parameter was < 30% except for commercial culm height and culm wall thickness to diameter
ratio (cw: cd). Culm diameter at fifth internode varied from 6.25 mm to 57.32 mm with a mean of
37.39 mm while culm height varied between 16.2 m and 5.4 m with an average of 10.70 m and
height of culm solidness from the culm base ranged between 2.90 m to 13.00 m across the
100 accessions.The morphological variation between various accessions of P. stocksii inCentral
Western Ghats and among the populations indicate that there is tremendous scope for selection
and improvement within the species.
Keywords: Pseudoxytenathera stocksii, Central Western Ghats, Morphological variation, Culm
parameters

Introduction
Pseudoxytenanthera
stocksii
(Munro)
T.Q. Nguyen is a valid accepted name as per
the world checklist of selected plant families.
Oxytenanthera stocksii Munro, Dendrocalamus
stocksii (Munro) M. Kumar, Remesh and
Unnikrishnan and Pseudoxytenanthera stocksii
1
2
3
4
4*

(Munro) H.B. Naithani are considered as
synonyms of Pseudoxytenanthera stocksii
(Munro) T.Q. Nguyen.
Pseudoxytenanthera stocksii is naturally
distributed across the Western Ghats.
Known locally by different names like Chivari
or Mes in Maharashtra and as Marihal, Konda,
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Scientific Officer, Siri Sampada Plantations, Hyderabad.
Department of Biochemistry, Mangalore University, PG Centre, Kodagu.
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Oor and Shema in Karnataka, P. stocksii is
found primarily in the Central Western Ghats
from Kasargod in Kerala to Ratnagiri in
Maharashtra. Thereby it its distribution
encompasses the states of Karnataka, Goa,
Kerala and Maharashtra. P. stocksii is a
medium sized bamboo species, having stout
solid and strong culm. Culm attains a height of
9 m and diameter of 2.5-5.8 cm with internode
length of 15-29 cm. Its leaves are 10-20 cm
long with 1-2 cm broad, linear, petiole (2 mm)
with a culm sheath 15-22 cm long and 1-17 cm
broad, straight, silvery with a glossy appearance.
The species is also cultivated in the
coastal belt of Karnataka (Seethalakshmi
and Mukteshkumar, 1998). Dewar (2000) has
primarily reported that the species isplanted
around the arecanut gardens and paddy fields.
The species is considered as an important
agroforestry species, ideal for plantations in on
stream embankments and farm boundaries in
coastal regions. The species are loosely placed
thus providing flexibility in harvesting, easy
management and steady income to farmers.
Commercial plantations (block and mixed) of
this species are also seen in the Konkan belt
and currently each 15-20 feet culm is sold for
Rs 50/- to 200/-. It is also a valuable multipurpose bamboo used as a substitute for cane/
rattan in bamboo based furniture industry.
Besides its uses in agriculture, it has immense
utility potential in handicrafts and farm
implements. Recent studies have also explored
the edible shoot properties of the bamboo
(Sowmya and Viswanath, 2015; Viswanath
and Sowmya, 2016). Overall, P. stocksii is
considered as an extremely manageable
bamboo species with great economic
and ecological importance (Singhal and
Gangopadhyay, 1999) finding large scale
utilization in scaffolding, paper and pulp,
crafts, construction, basket making, umbrella
38

handles and poles. Culms of this species
are thornless in nature, with non-prominent
nodes and better cw/cd (culm wall thickness
to culm diameter) and hence regarded as the
best bamboo species in the < 5 cm diameter
category for construction and furniture industry
(Viswanath et al., 2013).
It is rare to find significant variation in
morphological and physical characteristics in
culm and clump characters within a species
in its natural distribution range. Variation in
culm diameter, height, internode length and
leaf area of 12 candidate plus culms (CPC)
of Dendrocalamus strictus varied between
2.35-2.86 cm, 333.3-423.3 cm, 13.17-16.00
cm and 51.11-103.71 cm2 respectively in dry
deciduous forests of Uttar Pradesh (Singh
et al., 2004). High levels of variation for
vegetative characters were observed between
17 populations of Bambusa tulda in West
Bengal (Battacharya et al., 2006). Niwedita
et al. (2001) through a similar expedition
identified twelve diversified CPCs from
different forest divisions of the Vindhyan region
inferring that variability exists for morphological
characters
among
the
individuals
of
D.strictus bamboo species for various culm
characteristics.
A study was taken up to check the
distribution and natural variation in this species
in the entire area of its geographical distribution
starting from Kasargod of Kerala up to Ratnagiri
of Maharashtra in 100 locations covering a
distance of 850 km. Offsets from the identified
100 genotypes were used for establishing a
P. stocksii germplasm bank at Central nursery
Honnavara, Karnataka Forest Department,
DBSKVV, Dapoli Maharashtra and in Gottipura
field station, Hosakote of IWST Bengaluru
for further observations and improvement
studies.
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Materials and Methods
The diversity of this species was assessed
by under taking survey and sampling along
the area of its distribution during the period
2013-14. The study was conducted in Central
Western Ghats comprising of four states viz.
Maharashtra, Karnataka, Goa and Kerala
(Table 1). Pseudoxytenanthera stocksii accessions were collected from over 100 locations
between Ratnagiri, Maharashtra (Latitude
17°44’43.38”N longitude 73°11’08.34”E) to
Kasargod, Kerala (Latitude 12°33’50.20”N
longitude 75°03’54.60”E). The elevations of
the locations ranged between 0.6 m to 909.1 m
while annual rainfall of the study area ranged
between 931 to 4119 mm.
Accessions were identified in around
100 odd locations, based on culm and clump
characterisation. Passport details of the
identified clumps like GPS readings, clump
diameter, clump height, standing culms,
harvested culms, pest/disease, branching, basal
diameter, 5th inter diameter, 5th inter length,
culm, height, culm wall thickness, specific
leaf area was noted. The 102 genotypes were
clustered into 10 distinct populations based on
geographic variables viz. latitude, longitude,
elevation and rainfall, populations was classified
(Hamann et al., 2010). All 100 accessions of
P. stocksii were grouped into different
populations to study the geographical variation
in P. stocksii. Populations were demarcated on
the basis of their location attributes (latitude,
longitude, elevation and annual rainfall).
Principal Component Analysis (PCA) technique
was used to study the variability of location and
environmental factors viz. latitude, longitude,
elevation and mean annual rainfall under
which the different accessions of P. stocksii
grow. Populations were eventually demarcated
by performing a Ward’s hierarchical cluster
analysis for the location parameters of all

100 P. stocksii accessions and a dissimilarity
matrix was computed and subjected to an
agglomeration method using the average
linkage clustering between groups.
Results and Discussion
The 100 Pseudoxytenanthera stocksii
accessions collected from the Central Western
Ghats were widely distributed from Shelve
(Ratnagiri) in Northern part of the Western
Ghats to Palinode (Kasargod) in the South
(Plate 3). The accessions were distributed from
an elevation of 0.6 MASL (Nileshwar) to 886.1
MASL (Bitne). Most of the accessions were
located at an elevation below 200 MASL
and received an annual rainfall of more than
2500 mm. Maximum number of accessions
was collected from Maharashtra State (45)
followed by Karnataka (31). A few accessions
(14) were collected from Goa andfew were
sampledfrom Kerala State (10). Locations
from districts of Satara, Kolhapur and Belagavi
were located on higher elevation and received
comparatively less annual rainfall (< 2000
mm). Attempts were made to identity and
collect accessions from natural forests but they
were simply not available. It was interesting to
note that only about 5 accessions were from
mixed forest types and 3 from waste lands/
degraded landscapes while the rest of P. stocksii
accessions were collected from private lands
maintained by the farmers. (Table 1). This also
may indicate that P. stocksii unlike B. bambos
and D. strictus have moved away from natural
forests in the process of natural selection and
have now entered the realm of cultivation in
farmlands only. Among the 100 accessions
collected, most of them were located as isolated
clumps in the home stead along the Western
Ghats or on farm boundaries. Community
lands comprising of mixed forest species also
contained few scattered clumps in under storey
(Table 1).
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Plate 3: demarcation of 100 genotypes into 10 distinct populations in may of central Western
ghats covering states of Kerala, Karnataka, goa and Maharashtra
The occurrence and utilization of this
species in the region has facilitated in its
distribution along the Coastal tracts of Western
Ghats. It was observed that among the culm
characteristics, culm biomass, culm diameter,
internode length, leaf length and culm heights
howed significant variation (Plate 1 and
Plate 2). All the clumps surveyed contained
new culms and ranged between 3 to 38 culms
40

clump-1 with an average of 16 culms clump-1.
Nearly 35 percent of the culms in a clump were
new and invariably contributed to the clump
growing stock density. The clump diameter of
the selected phenotypes ranged between 6.75
m to 0.23 m with the Coefficient of variation
(CV) value of 43.89 percent. Coefficient of
variation of all the culms parameter was less
than 30 percent except for culm commercial
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Table 1: Landuse types in Central Western Ghats from where accessions of P. stocksii was
collected
	Sl.			Number of
	No.	Land use type
Detailed description of the Land use type
accessions
				
collected
1
Block Plantation
			

P. stocksii planted at a defined spacing of 4 to 5 m
usually on the uplands.

5

2
Farm boundary
			

Clumps were scattered along the farms boundaries
as single or multiple individuals.

26

3
		

Clumps co-dominate with local tree species of
tropical moist deciduous forest type.

5

4
Home stead
			

Scattered within the homestead boundary,
usually as a single clump usually on boundaries.

54

5
Live fence
			
			

Clumps are densely planted in single row
as boundary around the homestead,
cashew plantation and farms.

7

6
Wasteland
			

The area comprised mostly of annuals, grasses
and scattered shrubs with few small trees

3

Mixed forest
component

height and culm wall thickness and diameter
ratio. Average culm basal diameter of the old
culms ranged between 9.0 mm to 70.06 mm with
an average of 44.85 mm. Culm diameter at fifth
internode averaged at 37.39 mm with a low of
6.25 mm and high of 57.32 mm. Culm height
of the selected phenotypes which indicates the
end use potential of harvested culms varied
between 16.2 m and 5.4 m with an average of
10.70 m. The merchantable/commercial height
(culms height upto 20 mm diameter) ranged
between 2.90 m to 12.5 m with a very wide
standard deviation. The height of culm solidness
from the base ranged between 2.90 m to
13.00 m which were solid through and through.
The culm wall thickness to diameter ratio
(cw: cd) of the solid culm was considered as
0.50, while the accession with thinnest culm
wall had culm wall thickness to diameter ratio
of 0.09 (Table 2).

Morphological characteristics of eleven
promising genotypes of D. stocksii accessions
were evaluated for their basal diameter, fifth
internode diameter, culm wall thickness and
culm height (Table 3). The variations in all
the parameters were quite significant in all
respects. Basal diameter of new culms were
found to vary from a low of 46.10mm (Taraguda)
to 54.73mm (Kangode). Interestingly, both the
highest and the lowest are geographically in
Uttara Kannada District of Karnataka having
same rainfall. The geographical attribute that
is different in the two cases is the elevation
which is 537.67m for Taraguda and 634.90m
for Kangode. The lowest fifth internode
diameter of new culms was observed in Kadra
accessions at 36.40 mm while the largest
was observed in Kumbhve accessions at
43.39 mm. While the former is in Karawara,
Karnataka; the latter comes in Ratnagiri
41

My Forest – september – december 2015

Plate 1: variation in culm
characters in the 100 odd
genotypes varied from fully
hollow (helwale accession,
sindhudurg,
Maharashtra)
to fully solid ones (idalhond
accession,
Belagavi,
Karnataka) from base to
top portion of the culm in
P. stocksii

Plate 2: genotypes showing distinct clump features ranging from< 5.5 m in halkarni accession (Kolhapur,
Maharashtra) to > 15.0 m clump height in Karekundi accession (Belagavi, Karnataka)
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Maharashtra. Furthermore, culm wall thickness
also showed significant variations across
different accessions with Dhanoli (Sindhudurg,
Maharashtra) having the lowest at 9.24mm
and Harugaru (Uttara Kannada, Karnataka)
having a thickness of almost double at
16.02 mm. Culm wall thickness to diameter
ration was calculated and it was observed
that the ratio ranged between 0.24 (Kangode
accession) to 0.40 (Harugaru accession).
The commercial height ranged between 7.20m
(Tyagli accessions) to 11.50 m (Kangode
accessions).
Geographical variation is always present
in a species having a wide distribution and is
usually present at varying levels between and

within the populations. It is usually observed
that precipitation affects distribution and
limits growth of bamboo more than any other
component of climate (Biswas, 1988).The
variation arises from the combined effects of
gene mutation and migration, drift, selection,
and historical factors, including founding
events, population bottlenecks, and rate of
population expansion following a bottleneck
or founding event (Cwynar and MacDonald,
1987). Variation inmorphological parameters
has been exclusively reported in various
species across the gradients of altitude,
rainfall, latitude, longitude and region.
Within populations, intraspecific variation in
physiological and morphological traitscan
lead to certain individuals exhibiting superior

Culm

Culm parameters

Table 2: Mean, Standard deviation and Coefficient of Variation for culm and clump parameters
of 100 D. stocksii accessions collected from Central Western Ghats
Parameter

Mean	CV (percent)

Maximum

Minimum

Number of New culms clump-1

16±9

55.6

38

3

Number of old culms clump-1

40±25

62.29

115

0

80±40

50.32

233

10

Clump diameter (cm)

2.59±1.14

43.89

6.75

0.23

Culm Basal diameter of
old culm (mm)

44.85±8.13

10.69

70.06

9.00

Culm fifth internode diameter
of old culms (mm)

37.39 ± 7.21

12.55

57.32

6.75

Culm fifth internode length
of old culms (cm)

33.62 ± 6.41

12.79

52.00

11.00

Culm height

10.70 ± 2.67

24.97

16.20

5.40

Commercial culm height (m)

3.03 ± 3.35

110.72

12.5

2.90

Height of culm solidness (m)

7.76 ± 2.05

26.39

13.00

0.10

Culm wall thickness to
diameter ratio

0.33 ± 0.15

47.71

0.50

0.09

Total number of culms clump

-1

Values preceding ± are standard deviations
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44
52.58
45.49

45.42
53.95
52.69
56.76
49.17

46.91

52.70

46.15

44.30

46.10

48.22

49.20

50.53

52.39

4.46

8.75

Karekundi

Yeryadaka

Harugaru

Kadra

Taraguda

Danoli

Kuarshi

Tyagli

Kumbhve

SE ±

CD (0.05)

8.75

4.37

42.34

51.66

48.60

47.13

Chadyakal

57.07

54.73

Kangode

8.12

4.14

43.39

42.19

38.12

43.73

42.51

36.40

39.97

42.90

38.11

41.40

46.70

8.04

4.01

40.57

49.43

41.84

47.45

41.01

34.61

41.57

38.65

44.34

41.34

48.19

6.59

3.34

38.10

36.25

34.75

35.25

45.00

40.75

41.63

34.00

40.00

34.10

44.00

6.95

3.41

31.98

40.40

39.00

35.80

47.20

41.60

41.00

31.00

44.00

37.98

41.80

6.98

3.56

15.39

14.58

10.76

9.24

10.80

10.81

16.02

11.89

14.16

11.46

10.32

0.15

0.07

0.38

0.33

0.34

0.25

0.28

0.31

0.40

0.33

0.31

0.30

0.24

2.66

1.34

14.60

12.50

10.90

11.70

12.70

13.70

14.15

13.30

12.50

12.20

15.90

2.40

1.22

11.20

7.20

7.90

8.00

10.30

10.10

9.70

10.00

9.10

8.80

11.50

6.5

3.0

10.00

12.50

10.90

11.00

12.00

13.00

14.00

13.00

3.90

12.00

15.90

Basal
Basal
Fifth
Fifth
Fifth
Fifth
Culm
Culm
Culm Commercial Height
diameter diameter internode internode internode internode wall
thickness height
height
of
of new
of old
diameter diameter
length
length thickness
to
(m)
(>=20 mm solidness
culms
culms
culms
of old
of new
of old
(mm)
diameter		
diameter)
				 culms
culms
culms		 ratio		
(mm)
(mm)
(mm)
(mm)
(mm)
(mm)		

Accessions

Table 3. Morphological characteristics of some promising genotypes among the evaluated Pseudoxytenanthera stocksii
accessions/genotypes
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growth. It was also observed that variation
exhibited a striking geographical pattern
where in most of the genetic diversity was
amongst populations, with little within
populations, indicating substantial isolation
of and genetic drift within many populations
especially in the southern half of the species
distribution.
Conclusion
Most research indicates that it is rare to
find significant variation in morphological and
physical characteristics in culm and clump
characters within a species in its natural
distribution range, however diversity in
P. stocksii proves otherwise. There was
significant variation in most of the culm
parameters
between
the
accessions.
Significant variations were also observed in
the morphological characteristics of eleven
promising genotypes of P. stocksii accessions.
The study without doubt concluded that
morphological genetical variation was present
between various accessions of P. stocksii
along the Western Ghats between accessions
and among the populations. P. stocksii thus
constituted an important component among
farm and homestead boundaries along the
Western Ghats implying its mass acceptance
and adaptability along various elevation and
precipitation gradients in Western Ghats. The
morphological and genetic variation which
was also substantiated through subsequent
molecular marker studies between various
accessions of P. stocksii along the Western
Ghats and among the populations reinforce
the view that there is a tremendous scopeto
undertake improvement in this species.It
also emphasizes the need to explore these
accessions in different regions, to understand
the growth patterns in varying climatic and
geographical conditions preferably through
multilocational field trials.
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Preliminary survey on diversity of wood-inhabiting
fungi in Makutta, a low altitude rain forests of
Karnataka (India)
A. Muthu Kumar*
Abstract
Seasonal surveys were conducted in transects (5 no’s) measuring 50 x 20 m at the study area
Makutta located in Central Western Ghats in the low altitude rainforests of Karnataka. The
macrofungi were collected, characterized, preserved and all the collected specimens were
photographed. A total of 50 species of macrofungi belonging to 29 families, 38 genera were
enumerated of which all the samples were identified up to species level. Among the collected
species Polyporus sp. occurs more prevalent during pre-monsoon and post monsoon. First report
on Abortiporus biennis, Calostoma cinnabarina, Coprinus comatus, Pseudofistulina radicata,
Stereumostrea were made from this study area.
Keywords: Makutta, rain forests, Western Ghats, wood-inhabiting fungi.

Introduction
The diversity and beauty of macrofungi
makes them one of the most vital and
attractive group of species. Geographic
location, climatic conditions, micro-habitat,
substrate type, distribution of fauna and
flora are all important factors contributing to
macro-fungal distribution around the world.
Their role as detritivores and as a home to
other organisms can be critical to the
functioning of ecosystems, especially forests.
Linking these macrofungi to their specific
ecosystems is important, especially from
today’s context of climate change.
Of the 1.5 million fungal species known
only 7% are cultured artificially and studied,
which highlights the frugal knowledge that
humans have about this extraordinary group.
It is estimated that there still is a huge

unexplored fungal wealth awaiting examination
by experts; and rainforests, which home the
most diverse life forms, may be one of the
best places to study their diversity. India is
also one of the focal points for fungal diversity
as it consists of nearly one-third of the known
global fungal diversity. Fungi are not only
pleasing to human senses, but also play a
noteworthy role in day-by-day life through
their inputs to several industries – agriculture,
medicine, food, textiles, bioremediation, natural
cycling, biofertilizers and many supplementary
customs.
Forest ecosystems play a key role
in conserving the diversity of macrofungi,
especially wood inhabiting ones. Wood
inhabiting macrofungi, rotting or decomposing,
are commonly associated with dead trees.
They comprise hodgepodge of fungal groups

Forest & Wood Protection Division, Institute of Wood Science & Technology, Malleshwaram
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like cup,
lichenized
like slime
significant
to humus.

jelly, pored, tooth, puffball, gilled,
fungi and the fungus like groups
moulds. These macrofungi play a
role in converting untreated debris

Wood-rotting basidiomycetes colonize and
degrade wood via enzymatic and mechanical
course of action. Brown-rot fungi preferentially
attack and rapidly depolymerize structural
carbohydrates (celluloses and hemicelluloses)
in the cell wall leaving the modified lignin
behind. White-rot fungi can progressively
utilize all major cell wall components, including
both carbohydrates and lignin (Jasalavich
et al., 2000). Although wood rot fungi are
primarily basidiomycetous, some ascomycetous
fungi cause rapid white-rot of various hardwood
trees (Nilsson et al., 1989). A comprehensive
review of rotting fungi in trees has been
presented by Gilbertson (1980). Species
surveys of fungi in coniferous forests are
usually based on the distribution of fruiting
bodies (sporocarps) and these fruiting
bodies develop under specific environmental
conditions (Johannesson and Stenlid, 1999).
Wood being one of the most important
renewable and biodegradable natural resource
with a multitude of uses, the present study
on wood inhabiting macrofungi from a wet
evergreen forest ecosystem will pave a way for
a better understanding of their diversity.
Materials and Methods

Sampling frequency and analysis
Samples were drawn once in each quarter
for 10 quarters.
Resources survey
Using related complete surveys and
reconnaissance surveys, the macrofungi was
surveyed by making random quadrat/transects
at different altitudes in the plot, which was
limited to five numbers. Since the study was
restricted to a single area (Makutta) the
diversity was based on the altitude of the
forest. The survey was executed all through
the year (in every quarter) for two years. The
fungal fruiting bodies were photographed
and samples were collected for further
morphologic characterization in the laboratory
from each transect. A frequency of occurrence
(F) of up to 30% was considered dominant.
F was computed using the following formula:
F (%) = (ni / N) × 100%
Where, ni is the number of species; i and N
is the total number of species in each type.
Biodiversity quantification
Several computational methods (Gamito,
S. and Furtado, R., 2009) in statistical ecology
were applied, such as the Margalef’s richness
index (R), Simpson’s dominance index (D),
Shannon-Wiener species diversity index (H′),
and the Pielou’s evenness index (E). The
computation formulas are as shown below:

Study area

Richness index (R)

R=(S–1)/1n N

The study was conducted at the long-term
increment plot, Makutta, Virajapete Division,
Kodagu district of Karnataka. The study area
is a typical, closed-canopy wet evergreen
forest with an annual rainfall in excess of
4 meters. The top-storey vegetation is
dominated by Dipterocarps.

Dominance index (D)

D=1
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s

∑
i=1

Pi2

s

(Pi=Ni/N)

Species diversity Index (H′) H’= – ∑ Pi1nPi
i=1

Evenness index (E)

E = H’ / InS

(Pi=Ni/N)
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Where, S is the total number of species
in the quadrat of species i; Ni is the number
of species I and N is the total number of
S species.
All statistical analysis was conducted using
the commercial statistical package SPSS 13.0.
Morphological characterization
Photographs of the macrofungi were
taken under fresh conditions in the field which
were necessary for preparation of a field
manual. In the laboratory various features of
each species, like gill dimensions, size
measurements, etc. were noted. A separate
catalogue was maintained for each entry of
the daily collection number, which facilitates
the tracking of the specimens when they
are sorted or identified. The sporocarps of
woody substrate remained as it is. In many
species of fleshy macrofungi, the characters
were lost when sporocarps were dried.
Therefore they were documented carefully
before drying.
Results
The study area Makutta (N 12°04’39.2’’;
E 75°43’33.6’’) is located in Central Western
Ghats in the low altitude rainforests of Karnataka
(Fig. 1).

Fig. 1 – Makutta Rainforest

To be more exact it was the Long Term
Increment Plot (LTI plot), Bannadapaare,
Makutta Range, Virajapete Division, Karnataka.
Data on the species composition of the LTI
plot indicated that the forest was a typical
dipterocarp forest with Vateria indica (Dipterocarpaceae), Syzigium gardneri (Myrtaceae)
and Dipterocarpus indicus (Dipterocarpaceae)
forming the three most dominant species.
The forest subtype is classified as
Dipterocarpus – Kingiodendron association.
The average annual rainfall of the area is
~5500 mm with heavy rainfall during June to
October months. The LTI plot lies on a terrain
that has considerable slope and does not
exceed an elevation of 350 ft above the mean
sea level.
Fungi are imperative organisms of
numerous vital functions in forest ecosystems
comprising primarily of decomposition, nutrient
cycling, symbiotic relationships with trees
and other plants, biological control of other
fungi, and as the causal agents of diseases in
plants and animals (Fig. 2). Less than 5 percent
of the estimated 1.5 million species of fungi
have been described, and their exact roles
and interactions in ecosystems are largely
unknown.

Fig. 2 – Wood decaying Macrofungi
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Macrofungi are defined as fungi that form
macroscopic fruiting bodies, such as gilled
fungi, jelly fungi, coral fungi, stinkhorns, bracket
fungi, puffballs, and bird’s nest fungi. There
are many thousands of species that all are
unique and each species beautiful in its own
way. It is usual for a particular fungus to
produce a visible fruiting body only under a
precise combination of conditions, including
geographic location, elevation, temperature,
humidity, light and surrounding flora. Every
macrofungi are characterized by their interwovened hyphae present under the decaying
logs and depending on the suitable temperature
and moisture these hyphae come out as fruiting
bodies. Frequently observed macrofungi are
the gilled ones, produce spores underside of
the cap and range from white to pink and
shades of yellow to brown to black. There
are certain groups of macrofungi like Boletes
and the hedgehog mushrooms produce their
spores in elongated tubes and spines.
Wood-decaying bracket and conk fungi are
the most commonly encountered macrofungi in
our study area throughout the year and produce
their spores in small, rigid tubes in leathery-

woody fruit bodies found on the stems of dead
and living trees. The fruiting bodies of these
fungi may be annual or perennial. Macrofungi
are beneficial to the forest ecosystem in many
ways and one is the root-fungus association
(mycorrhizae), where the fungus associates
the forest tree roots in the uptake of nutrients
and water from the soil and also in protection
of the tree roots from soil pathogenic fungi
and nematodes. There are certain pathogenic
fungi belonging to this group such as the root
and butt rot fungi which generally injure and
kills the tree, but they too render vital role
in recycling the forest biomass and in turn
sustaining the forest ecosystem.
Macrofungi studies have long been of
interest to scientists as well as the public due
to their important role in human welfare, in food
industry, in medicinally effective products and in
biodegradation (Ozturk et al., 2003). Macrofungi
were considered ideal for the purpose of
evaluation as biosorbents, because it has been
demonstrated that many fungal species exhibit
high biosorptive potentials and similarly work
has been carried out on antimicrobial activities
(Jonathan and Fasidi 2003).

Macrofungi and their taxonomic status identified from Makutta
	Sl. No.	Species	Class	Order
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Family	Genus

1

Abortiporus biennis

Basidiomycetes

Polyporales Meripilaceae

Abortiporus

2

Agaricus bisporus

Basidiomycetes

Agaricales

Agaricaceae

Agaricus

3

Amanita bisporigera

Basidiomycetes

Agaricales

Amanitaceae

Amanita

4

Amanita rubescens

Basidiomycetes

Agaricales

Amanitaceae

Amanita

5

Armillaria mellea

Basidiomycetes

Agaricales

Marasmiaceae

Armillaria

6

Armillaria tabescens

Basidiomycetes

Agaricales

Marasmiaceae

Armillaria

7

Artomyces pyxidatus

Basidiomycetes

Russulales

Auriscalpiaceae

Artomyces

8

Bondarzewia berkeleyi

Basidiomycetes

Russulales

Bondarzewiaceae

Bondarzewia

9

Calostoma cinnabarina

Basidiomycetes

Boletales

Sclerodermataceae Calostoma
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Sl. No.	Species	Class	Order
10

Family	Genus

Basidiomycetes

Agaricales

Lycoperdaceae

Calvatia

Cantharellus cibarius
Basidiomycetes
11
				

Cantharellales

Cantharellaceae

Cantharellus

12
Clavulina cristata
Basidiomycetes
				

Cantharellales

Clavulinaceae

Clavulina

13
Clitocybe nuda
Basidiomycetes
				

Cantharellales

Clitocybaceae

Clitocybe

Calvatia cyathiformis

14

Coprinus comatus

Basidiomycetes

Coprinales

Coprinalaceae

Coprinus

15

Crucibulum laeve

Basidiomycetes

Agaricales

Nidulariaceae

Crucibulum

Basidiomycetes

Polyporales Polyporaceae

Daedaleopsis

16
Daedaleopsis
		 confragosa
17

Daedelea quercina

Basidiomycetes

Polyporales Fomitopsidaceae

Daedalea

18

Entoloma bloxami

Basidiomycetes

Agaricales

Entoloma

19

Fomes fomentarius

Basidiomycetes

Polyporales Polyporaceae

20

Galerina marginata

Agaricomycetes

Agaricales

21

Ganoderma applanatum Basidiomycetes

Polyporales Ganodermataceae

Ganoderma

22

Ganoderma lucidum

Basidiomycetes

Polyporales Ganodermataceae

Ganoderma

23

Ganoderma tsugae

Basidiomycetes

Polyporales Ganodermataceae

Ganoderma

24

Geastrum saccatum

Agaricomycetes

Geastrales

Geastrum

25

Gloeophyllum sepiarium Basidiomycetes

26

Grifola frondosa

Basidiomycetes

Entolomataceae

Fomes

Hymenogastraceae Galerina

Geastraceae

Polyporales Gloeophyllaceae

Gloeophyllum

Polyporales Meripilaceae

Grifola

Heterobasidionannosum Basidiomycetes Russulales Bondarzewiaceae
27
						

Heterobasidion

28
Hydnum repandum
Agaricomycetes
				

Cantharellales

Hydnaceae

Hydnum

29
Inonotus dryadeus
Agaricomycetes
				

Hymenochaetales

Hymenochaetaceae Inonotus

30

Ischnoderma resinosum Basidiomycetes

Polyporales Fomitopsidaceae

31

Lactarius piperatus

Agaricomycetes

Russulales

32

Laetiporus sulphureus

Basidiomycetes

Polyporales Polyporaceae

Laetiporus

33

Lepiota procera

Agaricomycetes

Agaricales

Lepiota

Russulaceae

Lepiotaceae

Ischnoderma
Lactarius
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Sl. No.	Species	Class	Order

Family	Genus

34

Meripilus sumstinei

Basidiomycetes

Polyporales Meripilaceae

Meripilus

35

Microporus xanthopus

Basidiomycetes

Polyporales Polyporaceae

Microporus

36

Mycena filopes

Basidiomycetes

Agaricales

Tricholomataceae

Mycena

37

Mycena inclinata

Basidiomycetes

Agaricales

Tricholomataceae

Mycena

Basidiomycetes

Agaricales

Tricholomataceae

Mycena

Phallaceae

Phallus

38
39

Phallus duplicatus

Agaricomycetes

Phallales

40

Polyporu salveolaris

Basidiomycetes

Polyporales Polyporaceae

Polyporus

41

Polyporus badius

Basidiomycetes

Polyporales Polyporaceae

Polyporus

42

Polyporus squamosus

Basidiomycetes

Polyporales Polyporaceae

Polyporus

43

Polyporus umbellatus

Basidiomycetes

Polyporales Polyporaceae

Polyporus

44

Polyporus varius

Basidiomycetes

Polyporales Polyporaceae

Polyporus

45
Pseudofistulina radicata Basidiomycetes Agaricales
Fistulinaceae
						
46

Stereum ostrea

Basidiomycetes

Russulales

47

Trametes elegans

Basidiomycetes

Polyporales Polyporaceae

Trametes

48

Trametes hirsuta

Basidiomycetes

Polyporales Polyporaceae

Trametes

49

Trametes versicolor

Basidiomycetes

Polyporales Polyporaceae

Trametes

50

Trichaptum biforme

Basidiomycetes

Polyporales Polyporaceae

Trichaptum

Community diversity analysis of macrofungi
During the study period there were up to
50 macro-fungal species present in the forest
at various altitudes which was based on both
the survey and statistics. Based on the
macrofungi sampled, richness index (R),
dominance index (D), species diversity index
(H′) and evenness index (E) were determined
in the six types as follows;
The macro-fungal species changes with
variation in altitudes which is clear from the
order of richness index (R), where transect
1 > transect 2 > transect 3 > transect 4 >
transect 5 (Table 4). In transect 1, 2 and 3 the
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Stereaceae

Pseudofistulina
Stereum

richness index was maximal when compared
4 and 5, which are partly attributed to the thick
litter, abundant soil moisture and rich organic
matter and hence at these altitudes may be
suitable for abundant macro-fungal growth.
In transect 4 and 5 the index is lowest, which
does not support macro-fungal growth which
may be due to direct sunlight and the lowest
moisture content. When we look at the
order of evenness index there is not much
variance among transects since the range was
from 0.9942 to 0.7453, which indicates the
abundance of the fungal species. Even
though the transects 4 and 5 represented only
few fungal fruiting bodies their dominance
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Diversity indices in different altitudes of macrofungi
Index	Transect 1	Transect 2	Transect 3	Transect 4	Transect 5
Richness (R)

17.6126

7.9659

7.1256

3.6745

2.0023

Dominance (D)

0.9942

0.8578

0.8934

0.8842

0.7453

Species diversity (H’)

4.2762

2.7102

2.344

1.454

0.9763

Evenness (E’)

0.8856

0.6843

0.6220

0.7534

0.7832

index was near about to other transects. The
species diversity was high in transect 1 when
compared to other transects. The occurrence
of the fungal bodies heavily depended on the
climatic conditions. They began to appear
after the monsoon (depending on the showers)
from July, which gradually increased from
July to December and then comes down
moderately from January to March, further
decreases from April to May.
Discussion
The whole macro-fungal diversity (50
species, single plot when compared to similar
studies) on all the substrates collectively was
very high when compared to parallel studies
(Salo, 1993, Samuel, 1926 and Rayner and
Boddy, 1988).The diversity found at LTI plot,
Makutta can be accredited to numerous
features. The present study was conceded
out in an inherent forest exposed to a natural
disturbance and not a plantation or a managed
forest. In addition, the forest where the
current study was conducted is relatively old,
the survey period was intense and the area
surveyed was large. Other factors include
the forest type, for example, the tall wet
Dipterocarpus – Kingiodendron forests produce
a very large amount of dead wood, the genus
Dipterocarpus forms many ectomycorrhizal
associations (Rubino et al., 2003) plus a

diverse understorey produce a mixed litter,
which may have synergistic effects. Furthermore, the mild climatic conditions in south
west part of Karnataka allow fruit body
production and recording in all months of the
year. As fruit body monitoring in the current
study only encompassed 24 months, absolute
predictions cannot be made regarding fruiting
patterns of macrofungi nor was the study
able to consider the synoptic parameter of
annual frequency, a character which requires
many years of monitoring but provides useful
indications for macro-fungal ecology. For
example, a species that fruits only when
climatic conditions are exceptional may be
living at the limit of its geographical range
and therefore finds its optimum conditions in
other climates (De Dominicis and Barluzzi,
1983). The most obvious factor affecting fruit
body production is the nature of the substrate
itself (Lisiewska, 1974). The literature survey
indicated that the individual substrates of
wood, leaf litter and even soil stock a
considerable store of diversity of macrof-ungal
species and more over it is quite clear that
there is an optimum time for fruit body
production which are not so obvious. In the
current study, although fruit body appearance
on all substrates corresponded with a major
rainfall event, the observations were restricted
only to the wood substrates which could not
be correlated to the rainfall pattern. Other
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studies have also found no correlation with
fruit body production and high monthly rainfall
(Lange, 1984; Arnolds, 1988; Eveling et al.,
1990). Even though phenological studies in
the agree that rainfall and temperature affect
fruiting patterns of macrofungi (Lange, 1948;
Wilkins and Harris, 1946; Hering, 1966; Salerni,
et al., 2002), accounts vary as to when the
exact time of fruit body appearance occurs
after a rainfall event with different genera
appearing at different times. In the current
study the limited occurrence of macrofungi in
the hot dry time of the year on all substrates
(which was maintained by subsequent smaller
rainfall events until the major peak after the
large rainfall events) agrees with Lange
(1948). However, it was observed that some
of the larger macrofungi began emerging from
primordial but the high temperatures halted
the process and essentially ‘cooked’ the fruit
bodies before they could properly develop
and mature. It is generally agreed that before
fruiting, most macrofungi require a period of
vegetative growth (e.g. Lange, 1984, Salerni
2002) in which the mycelia accumulates
before being triggered to fruit. Thus, the smallbodied species from litter-inhabiting genera
such as Mycena and Entoloma should be
the first to appear after a good rain. Similarly,
wind was another factor that helped in the
spore dispersal in macrofungal diversity,
because of a moderate wind velocity the
complete colony of Coprinus comatus was
disturbed and there was no mark of its
existence. Similarly the colour change from
light brown to olive brown was seen in
Clitocybe nuda due to waterlogged condition.
If the conditions are maintained, then the larger
species of macrofungi may emerge. In this
study there did not appear to be such
conclusive results even accounting for the
facts that the lag time between the onset of
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favourable fruiting conditions and fruit body
production differs for different species of
macrofungi, the larger the fruit body the longer
it takes to build up an appropriate amount of
mycelia (Lange, 1978). Other environmental
factors, either microclimatic or microecological,
apart from temporal patterns which would take
several years of study to elucidate (Burns and
Conran 1997) may affect fruiting patterns. For
example, the amount of rainfall reaching the
substrate can be affected by the canopy cover
with less rainfall penetrating the canopy and
reaching the substrate than that outside.
In addition, a closed canopy reduces the
temperature range (Wilkins and Harris, 1946).
It is possible that the amount of rain each
plot received was not the same, as localized
showers of rain do occur (Mehus, 1986).
Although the indigenous season of the monsoon
showers of south west Karnataka corresponded
very well to the season when most numbers
of macrofungal species on wood substrate
appeared, there were still misclassifications
using the indigenous season concept. In
terms of genera, the 39 dominant fungal
species were Polyporus, Ganoderma, Mycena,
Russula, Amanita, Heterobasidion, Microporus,
Armillaria,
Trametes,
Agaricus,
Lepiota,
Inonotus, Ischnoderma and Daedaleopsis
which comprised 34.75% of all species in
the region, hence species composition has
significant differences among the different
altitude levels of the forests, which was similarly
reported by Radia et al., 2010. The difficulties
involved in finding an infallible window of time
for maximum fruit body emergence appear to
be related to different plot characteristics of
slope, soil type and pH, vascular plant
composition, microclimate effects and perhaps
differing physiology of different species of
macrofungi or tree species.
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PRELIMINARY ASSESSMENT OF GENETIC DIVERSITY IN
MELIA DUBIA USING MICROSATELLITE MARKERS
Annapurna Dhavala*, Geeta Joshi, Arunkumar A. N., Sreedevi, C. N.
and Aparna Rajan
Abstract
Melia dubia Cav. (Meliaceae) is a fast growing multipurpose deciduous tree species native to India.
The wood is being recognized to have tremendous potential for plywood, pulping and high value
solid wood products. In this study, the genetic diversity of 35 genotypes of M. dubia was assessed
using four microsatellite markers showing polymorphism from a plantation established by Karnataka
Forest Department at Yeswanthapura, Kolara Range. Analysis revealed highly polymorphic loci
(Na=21.8) and a moderate level of genetic diversity (Ho=0.47; He=0.69). In addition, the results
showed positive fixation index of 0.53 which is an indicator of inbreeding. An understanding of
genetic diversity of M. dubia populations will serve as base knowledge for selection and tree
breeding programs and to address the problem of inbreeding for this tree species.
Keywords: Fixation index, genetic diversity, Melia dubia, microsatellite markers, tree breeding

Introduction
Melia dubia Cav. is commonly known as
Malabar neem and locally called as Hebbevu
in Kannada. It is originated from southern Asia
and distributed in South Africa, Middle East,
America, Australia, South East Asia Pacific
and southern Europe. In South India it is
widely grown in Karnataka, Tamil Nadu
and Kerala states. The species is gaining
popularity because of multiple uses like
pulpwood, timber, fuel wood and plywood and
is an ideal species for agro and farm forestry
plantation programmes (Saravanan et al.,
2013). Due to its fast growth, short rotation, high
productivity, varied uses and adaptability to a
broad range of environmental conditions, large
number of plantations are being established
in Karnataka. Unfortunately M. dubia has

low germinability (14%–34.5%) due to the
presence of hard endocarp (Anand et al., 2012;
Manjunatha, 2007; Nair et al., 2005).
It is likely that plantations established from
seedlings may not harbour diversity and in a
long run, it may have impact on productivity
and further improvement of this species.
Therefore, it is very important to study the
genetic diversity of the existing plantations
to know the diversity for future selection
programme.
Genetic diversity can be assessed either
using dominant markers (RAPD or ISSR) or
co-dominant markers like microsatellites. Codominant markers offer additional advantage
of estimating the heterzygosity/homozygosity
in addition to polymorphism. Microsatellites
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also known as Simple Sequence Repeats
(SSRs) are short tandemly repeated motifs
found throughout the Eukaryotic genomes
(Zane et al., 2002). SSR markers offer several
advantages, such as co dominance, genome/
locus specificity and high reproducibility
(Powell et al., 1996). These markers have the
potential to resolve genetic relationships at
all levels of population structure (Jarne and
Lagoda, 1996). In the above context, a
preliminary study was attempted to determine
genetic diversity of M. dubia.
Materials and method
The study was carried out in an eight
year old M. dubia plantation (5 x 5m spacing)
established by Karnataka Forest Department,
near Yeshawantpura (Kolar Range), ~50 Kms
from Bangalore, (Latitude 13°7´56.91 N and
Longitude 77°55´53.46 E). From this plantation,
35 trees were randomly selected. For assessing
genetic diversity, from each individual tree,
matured leaves were collected in the field and
further dried by silica gel and stored at –20°C.
From the leaf samples, total genomic DNA
was extracted using the standardized protocol
(Rawat et al., 2016).
Screening of SSR markers: For the
study, 40 SSR primers developed through
Next
Generation
Sequence
analysis
methodology (Genotypic Technology [P.] Ltd.,
India) were screened. For initial screening of
primers, DNA samples from five trees were
randomly chosen, based on the polymorphism
obtained, finally four primers showing highest
polymorphism were selected for assessing
diversity.
Polymerase Chain Reaction (PCR): For
running SSR-PCR, a reaction volume of 25 µl was
used with 2 µl (30ng/µl) of template DNA,
1.5 mM MgCl2, 200 µM dNTPs, SSR primer
(10 pm/µl) at 2.5 µl (1.25 µl for each forward and
reverse primer) and 2 U of Taq DNA polymerase.
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PCR was run using the following conditions
with initial denaturation at 94˚C for 3 min.
followed by 39 cycles denaturation at 94°C for
30 sec, annealing at 60°C for 30 sec. and
extension at 72°C for 1 min. and final extension
at 72°C for 10 min. Amplified PCR products
were subjected to electrophoresis on 3.5%
agarose gel in 1X TAE buffer at 60V for 4½
hours. A low molecular weight ladder (50bp)
Fermantas made was used to score the
banding pattern. Scoring of the bands was
done using Alpha ease version.
The data obtained was analyzed for genetic
diversity using software GENAlEx ver. 6.5
(Peakall and Smouse, 2006, 2012). Genetic
diversity of population was characterized by
estimating number of alleles per locus (Na),
observed heterozygosity (Ho), expected
heterozygosity (He) (Nei’s 1978), effective
number of alleles (Ne) (Kimura and Crow 1964)
and Wright’s fixation index (Wright 1978).
Number of alleles per locus (Na) is estimated
by dividing the total alleles with total number
of loci studied. Effective number of alleles
(Ne) is estimation of the reciprocal of
homozygosity. Observed heterozygosity (Ho),
was calculated as (Nei, 1978) by dividing
number of heterozygous individuals with total
number of genotypes per locus. Often, we will
compare the observed level of heterozygosity
to what we expect under Hardy-Weinberg
equilibrium (HWE). It is the (expected)
probability that an individual will be heterozygous
at a given locus (or over the assayed loci for a
multi-locus system). Expected heterozygosity
(He), were calculated according to the formula
(Nei, 1978)
hk = 2n(1- ∑xi2)/2n-1
He = ∑ hk/r
Where hk = the value of h for the k th locus
xi = the frequency of the I th allele
n = number of the k th allele
r = number of study allele
He = average heterozygosity per locus
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If the observed heterozygosity is lower
than that of expected heterozygosity, we
attribute it to the discrepancy to forces such
as inbreeding. If observed heterozygosity is
higher than expected heterozygosity, we might
suspect an isolate-breaking effect (the mixing
of two previously isolated populations). Fixation
index calculates the significance between the
populations and is calculated by F = (He-Ho)/
He, Where Ho = Observed heterozygosity in
populations and He = Expected heterozygosity
in subpopulations.
Result and discussion
Among the four markers used in this study,
two had dinucleotide repeats (MSSR11 and
MSSR15) and two had tri nucleotide repeats
(MSSR2, and MSSR34). The analysis with four
markers showed a total of 87 alleles ranging
from 14 to 25 with mean number of 21.8 alleles.
Highest number of observed alleles (25.0)
was found with primer MSSR 34, whereas
maximum number of effective alleles was
observed with MSSR15 (16.23). Gel picture
depicting polymorphism with MSSR15 is
shown in Fig. 1. In the present study, a
moderate level of diversity was found with
mean observed heterozygosity (Ho=0.44)
being lower than that of mean expected
heterozygosity (He=0.92) for all loci. This infers

that homozygotes are excess or deficiency
of heterozygotes. As a result all loci showed
positive fixation index (0.53). Similarly, In
M. dubia diversity studies carried from natural
populations of Karnataka revealed higher
effective number of alleles and positive fixation
index (Swathi Rawat, 2016). This diversity
values in the plantation may be because of
collecting and mixing of seeds from various
sources before producing seedlings (Compas
et al., 2000). Similarly, higher He values have
been reported in other Meliaceae members
such as – Swietenia macrophylla (Alcala et al.,
2014; Lemes et al., 2003; Novick et al., 2003),
C. canjerana (Melo et al., 2014), Indian neem
and Thai neem (Boontong, 2009). Presence
of high level of genetic diversity paves way
for selection process. Studies on the
mating system, phenology and gene flow
are fundamental to support both genetic
improvement (Allard, 1960) and conservation
(Frankham et al., 2004) programs in plants.
The phenological studies, mating system
and pollen and seed dispersal mechanisms
influence levels of genetic diversity within
and among plant populations (Hamrick et al.,
1993), contributing to their genetic structure.
Further studies, are being carried out by
including more number of plantations and
markers to arrive at better understanding of
genetic diversity in M. dubia.

Fig. 1 – Amplification profile of 35 genotypes with MSSR 15 SSR marker in M. dubia
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HOUSE SPARROWS
S. G. NEGINHAL I.F.S. Retd., Dip. Wildlife
Introduction
House Sparrows (Passer domesticus),
once most familiar, inseparable from human
habitations, have sadly become a rarity now,
more so in urban areas. They were commonly
seen gathering at crop-harvesting and
winnowing fields, grain cleaning sites, grocery
shops, rural markets, community roosting
places etc, issuing lively chirping notes. They
also helped farmers by keeping down insects
in the agriculture-fields that destroyed their
crops. Alas! this is more a sight now!
Its distribution was once practically wordwide. In our country, it was commonly found
in the Himalayas, downwards throughout
the peninsula up to Kanyakumari, in hills and
plains alike, even in some bustling noisy cities
and villages, if environmental conditions suited
it.
Of late, the scenario has changed. They
no more visit the crop-fields, as the pesticides
have poisoned the grains and the insects
(their food) alike, nor are they sighted in cities.
Earlier they used to nest in holes and niches
in mud-walls and wells, country-tiled roofing
etc. As urbanisation advanced they even, for
some time, adjusted to modern changes by
nesting in inverted tube-light shades, garages,
comfortable niche in the buildings, workshops,
bus stands, railway stations, on lofts inside
concrete buildings and also in air ports, so
long they got their food to survive in the

surrounding environs. Even they adapted to
modern nesting materials like paper, cloth
pieces, wool, rubbish etc instead of their earlier
traditional nesting materials like straw, feathers
etc, which are scares now. But the tragedy is
that they are fast decreasing in their population
and becoming endangered like our other
animals, birds, plants, sending warnings notes
to the naturalists and environmentalists. So
a World Sparrow Day is dedicated for the
sparrow in the world calendar (March 20). Being
endangered, it is also being considered for
inclusion in the Red Data Book.
All the same, it is encouraging to note
that the Sparrows are surviving in spite of
all oddities. When I built my new residence in
Basaveswaranagar in 1985, the sparrows used
my garage for nesting, through a ventilator left
open. They were getting grass seeds and tiny
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insects in the surrounding open plots, which
were half occupied by concrete residences. As
the open area slowly covered over the years
by concrete jungle, the birds were ousted from
the layout. Similar situation was faced in other
new lay- outs around the Metropolis. Same
situation prevailed in other cities of our country
and birds were pushed out into nearby rural
areas, where they could survive. This musical
chair-game has continued, as India is becoming
more urbanized over the years.
For the survival of sparrows, we have to
consider what are the basic surviving needs
of the birds. They need three things to survive
and breed viz. protection, food, and nesting
sites. Sparrows are omnivorous, eat grain,
grass-seeds, insects, kitchen scraps etc.
Happily, they breed practically all through
the year, the most favoured months varying with
locality and availability of food. They soon adjust
to modern urban conditions, if survival environs
are available. They are observed nesting in
the Air Ports (example, Bangalore), bus stands
(ex. Ballari etc.), Railway Stations, semi-urban
villages etc. where they get food in the form
of insects, grass seeds in the surrounding
expansive open lands, harvested wastes,
grains, insects, hotel and eatery wastes, kitchen
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scraps etc. When they are assured of food
for themselves and their nursery, they search
for nesting places to bring up their progeny.
They also need protection and non-harassed
conditions to settle and breed. When these
basic survival needs are met, the Sparrows
commence nesting even in the bustling noisy
bus stands, railway stations, suburbs, schools,
colleges, grain markets, and Panchayat
offices, APMC Yards, under tube-light mounts,
inverted lamp shades and almost on any
conceivable sites. Of late artificial nestingboxes with nesting materials, feeders, water
bowls are being installed by sparrow-lovers
in suitable places for the birds to breed
and propagate. Efforts in this regard by some
NGOS, (Citizen Sparrow and Green Army)
require to be appreciated and assistance
should be provided.
Sparrows do not desert man, albeit
the latter may do. It is to be noted that the
Sparrows and men have been living together
since ages, and sparrows need men to survive,
with all his oddities of modern development.
It is a hanger-on of man. So let us encourage
Sparrows to breed in our environs, by providing
them with their basic breeding facilities and
protection.
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Need for DNA barcoding – A tool for certification and
wood forensics in India
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Abstract

The identification of the origin of wood is particularly important in order to identify illegally harvested
and traded timber and wood products. In view of the disorganized national timber market the lack
of market intelligence and the brisk promotion of substitutes there are threats and challenges to
the timber industry and to the inherent competitiveness of tropical hardwoods in the country. In
many ways DNA tracking potentially offers many advantages over current methods for establishing
whether a timber product has been harvested from a justifiable source. There is therefore a risk
that the tropical timber trade will lose the opportunity to expand in India, and could become stagnant
or even get reversed. The identification process can be problematic, especially if similar nonthreatened species also appear in the trade. A prospective method to meet these identification
challenges is DNA barcoding, which is the identification of species by a short universal DNA
sequence that exhibits a sufficient level of variation to discriminate among species by means of the
genetic data inherent in wood DNA as a natural barcode has long been proposed as an elegant
and simple method to track wood products through the supply chain. Such DNA characteristics
of genotype, defined on a basis of selected sequences of the genome, create a standard tool
suitable for identification of wood coming from tree branches, stems or leaves, and help to determine
individual genotype with the accuracy of a fingerprint. A PCR based Molecular marker methods can
be used at a different levels to identify wood, from species identification through regional and
concession source verification of individual logs. The forensic analysis basically relies on
comparison between the DNA profiles of stolen wood and the material of origin. For this purpose,
the microsatellite DNA markers are the most suitable tools because of their high polymorphism and
accurate detection of structural changes in the genome. In the light of above this paper reviews
to elucidate approaches to use of wood and leaf genomic DNA and Genomic conserved region of
DNA such as rbcL, matK to produce a database of the important timber species and able to use
the database to identify unknown species. In the present study we address the applicability of DNA
barcoding to support conservation efforts of important timber species in Southern region in India.
Keywords: Microsatellite marker, genetic fingerprint, DNA barcoding, rbcL, matK.

Introduction
The development of DNA marker method
to control the origin of timber and timber
products from tropical tree species would greatly
contribute to distinguish legally from illegally
harvested wood. The identification of the origin
1
2
3

of wood is particularly important in order to
identify illegally harvested and traded timber
and wood products.Recent progress to isolate
DNA not only from living tissue but also
from wood and wood products offers new
opportunities to test the declared origin of
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material such as establishment of timber
plantations or timber logs.The World Bank
estimates that upto US$ 10 billion of the global
market in timber is lost through stolen wood.
Wood identification is extremely important in the
modern forest industry. By the advancement of
genomics DNA barcoding technologies, large
scale screening of DNA variation can be done
cheaply and routinely and much faster and with
higher taxonomic resolution than morphological
determination methods. Maximum forest trees
exhibit a high level of genetic diversity that
can be used to trace timber and even wood
products to the population of origin. To verify
such a claim using DNA based methods, genetic
variation needs to exist within the species
of interest and ideally to be geographically
structured. Molecular marker methods currently
being applied or developed for: species
identification DNA barcoding, verification of
source, either at the regional scale or concession
or for tracking individual logs or wood products.
Compared to the amount of DNA available in
soft plant tissue, such as leaves, buds and
fruits, which are routine DNA sources used by
plant molecular biologists, the amount of DNA
preserved in wood is small. DNA is stable and
highly variable molecule, hence variation of
DNA is potentially useful to conclude on the

origin of any biological material. Wood DNA
is therefore a good candidate for forensic or
archaeological applications. Although some of
these findings need to be authenticated with
samples of timbers. The ability of track timber
resources from forest to market place would be
critically important for successful management
and proper regulation of the timber trade
and the ability to extract the DNA from wood
sample would be a fundamental step in the
application of genetic techniques to the timber
trade.
review of literature
Jiao et al., (2012) isolated DNA from
the sapwood, transition wood and heartwood
of fresh and dried wood from species
Cunninghamia lanceolata using two DNA
extraction protocols, the modified CTAB
method and the modified Qiagen method. It
was found that the quantity and purity of the
DNA from the sapwood and transition wood
was greater than that from heartwood. These
two methods, modified CTAB method and the
Qiagen protocol, the quantity of DNA extracted
from fresh wood using the Qiagen protocol
was 40.9% greater than that retrieved using
the modified CTAB method. In dried wood, the

Fig 1: dnA- based methods for timber tracking
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quantity of DNA retrieved using the Qiagen kit
protocol was 59.0% greater than that isolated
by the modified CTAB method. The result
showed that the purity of DNA extracts from
the sapwood and transition wood was higher
than that from heartwood. Both fresh and dried
wood, the DNA content decreased when going
from sapwood to the heartwood. The purity of
the DNA extracts from the sapwood and
transition wood was greater than that of
heartwood.
The simplest three-step based alkaline
isolation technique was successful only for
DNA isolation from Populus tremula. The other
six methods gave satisfactory results (DNA
concentration varies from 20 to 28 ng/µl from
wood tissue and 100-310 ng/µl from leaf tissue)
according to DNA concentration and purity
(Verbylaite et al., 2010). Three DNA extraction
protocols were tested. These were the Qiagen,
modified CTAB protocol and modified CTAB
with PTB protocol. The Qiagen kit, CTAB, and
CTAB with PTB protocols yielded average
concentration of DNA from cambium, sapwood
and heartwood. The efficacy of DNA extraction
was higher in cambium and sapwood than for
heartwood tissues. They studied the results for
PCR amplification tested on the DNA extracted.
PCR amplification tests, the CTAB with PTB
protocol yielded 88.8% of PCR success rate,
while the Qiagen kit and CTAB protocol yielded
78.1% and 69.3% respectively. The results
showed that Qiagen kit yielded higher PCR
amplification rates from the cambium tissue,
while the CTAB with PTB protocol showed
higher amplification rates in the sapwood and
heartwood tissues (Tnah et al., 2011). DNA
from leaf and wood from the same unprocessed
tropical timber Dipterocarpaceae by using
Qiagen method applying the modification with
three different concentration of PVP (0%,
2.6%, 5% (w/v). A concentration of 2.6% (w/v)
of PVP was routinely added to the lysis buffer

in most extraction. After the addition of PVP
2.6% were satisfactory. The isolated DNA was
amplified with three microsatellite primers
using conventional PCR. The result indicated
that the microsatellite fragment of wood and
leaf from the same tree have the same length.
It was found that the genomic region trnF
sequences obtained from wood and leaf
from the same tree were identical but that
the sequence differs among species. They
obtained three chloroplast DNA markers
from wood using AFLP and concluded that
variation of chloroplast DNA allows a reliable
identification up to species level (Riener et al.,
(2007). Ten ancient wood samples, 300–1500
years old, were chosen to be identified to the
genus level by the analysis of plastid DNA.
Extraction of the pulverized wood remains
was performed with the Plant DNA Mini Kit.
(Rachmayanti et al., 2009) analysed total of
406 wood samples, DNA from wood was
extracted with the DNeasy Plant Mini Kit
(Qiagen) applying the same modifications
Prior to extraction the surface tissues (including
cambium and bark) of wood samples were
removed using a sewing machine to avoid
contamination with other plant DNA. The
quantity and quality of the DNA extract from
three different zones of wood were analyzed,
i.e. zone outer sapwood, transition zone of
sapwood and heartwood and inner heartwood.In order to test the DNA isolation method,
wood and leaf DNA extracts from the same
tree were amplified and genotyped with three
chloroplast microsatellite primers (ccmp2,
ccmp3 and ccmp10). The result showed that
the microsatellite fragments of wood and leaf
from the same tree have the same length. It
was found that wood tissue is a suitable
material to extract extra nuclear genetic material
usually described as cpDNA even though
wood does not contain chloroplasts. Plastids
such as amyloplasts containing DNA usually
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extracted from chloroplasts occur in parenchyma
cells of wood tissue. The occurrence of cpDNA
in numerous copies even enhances the
likelihood for successful amplification of extra
nuclear genetic information. The potential of
wood for molecular genetic investigations,
and attempted to isolate and amplify by
PCR.DNA fragments of increasing size
corresponding to all three plant genomes from
different regions of 10 oak logs. Stringent
procedures to avoid contamination with external
DNA were used in order to demonstrate
the authenticity of the fragments ampliﬁed.
This authenticity was further conﬁrmed by
demonstrating
genetic
uniformity
within
each log using both nuclear and chloroplast
microsatellites.
This
work
demonstrates
that molecular markers from all three plant
genomes can be used for genetic analysis
on dry oak wood, but outlines some limitations
and the need for further evaluation of the
potential of wood for DNA analysis (Deguilloux,
et al., 2002).The standard barcode region,
rbcL, matK and trnH-psbA genomic sequences
recommended by the consortium of Barcode of
life were analysed to distinguished wood
adulterants of East Indian sandalwood.
Single Nucleotide polymorphism (SNPs)
identified with rbcL and trn-psbA sequences
of Erythroxylum monogynum Roxb. as well
as with matK sequences of Osyris wightiana
and E. monogynum, the former was more
similar to S. album and grouped together in
the dendogram. (Dev et al., 2013). The
Molecular database for classifying Shorea
species and techniques for checking the
legitimacy of timber and wood products. The
methods for analyzing DNA from dipterocarp
wood products may have strong deterrent
effects on international trade of illegitimate
products (Tsumura et al., 2011).
From the above review of literature it is
comprehensible that wood DNA isolation from
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timber species is moderately complicated from
the heartwood and sapwood due to occurrence
of large quantity of secondary metabolites,
insoluble carbohydrates and imbedded protein
inhibitors. Wood DNA plays important role
in species identification and development of
barcode designed for each species. In IWST
we have isolated the wood genomic DNA
from three timber species Tectona grandis,
Lagerstroemia lanceolata and Dalbergia
latifolia and developed the protocol of DNA
extraction from each species successfully.
The purity of wood DNA 260/280 was
approximately. 1.6-1.9 and the quantity was
2-4 µg/µl through standardized manual DNA
extraction methods for individually important
species. The extracted genomic DNA would
be used in conserved SSR (rbcL, matK and
trnH-psbA) primer amplification and sequencing
to validate the sample identification.
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Karnataka Biodiversity Board

(Forest, Ecology and Environment Dept.)
Ground Floor, “VANAVIKAS”, 18th Cross, Malleshwaram, Bengaluru - 560003.
Ph.: 080- 23448783, Fax: 080-23440535,
E-mail : kbb-ka@nic.in, Website www.kbb.kar.nic.in

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
Karnataka Biodiversity Board
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IS CONTROLLING FOREST FIRES HARMFUL IN THE LONG RUN?
Dr. B Raghotham Rao Desai, IFS (Retd.)
There is something that is whispered in the
ears of a dormant seed: an urgent message
prompted by a forest fire to germinate, propagate
and spread out! That is how seeds lying
dormant for years and years on the forest floors
suddenly wake from their slumber and literally
rise from the ashes after a forest fire, thanks
to a chemical-communication between one
that is burning away and the one which is eager
to embrace the world with its new shoots and
leaves.
Sadly in our country, most of forest fires
are man made, burning of forest under-storey
at the peak of the dry season helps to stimulate
grass growth before the monsoon-rains break,
a major grazing source for cattle. Collecting
non-wood forest products in the dry deciduous
regions is often associated with burning: the fire
removes the leaf litter layer, and freshly fallen
fruits become visible, and easier to collect.
But when forest fires are natural
phenomenon, they act as a clearing ritual
where the old dies and the new sprouts
forth. Can the mysterious way of seemingly
dead seeds – sprawled on the forest floor –
energetically take the place of their charred
brethren (once the fire has subsided) be called
“molecular trigger” that pushes this rapid
regeneration?

fire, that the forest will never be restored to
its former beauty. But as the following rains
arrived there will be a burst of flowering plants
amid the nutrient-rich ash and charred ground.
If a deep study of the area is undertaken
then it may not miss our attention that special
chemicals known as Karrikins are created,
as trees and shrubs burn during a forest fire
(Karrikins are a group of plant growth regulators
of the butenolide class found in the smoke
of burning plant material). The dormant seed
might be living with a protein, which binds to
the chemical Karrikin, for years, but it’s only
when it is bound to Karrikin that the seeds
perceive its presence.
Understanding the chemistry behind
the bountiful growth and forest regeneration
a wild fire is thus a significant discovery: it
gives a more positive view of the devastation
that seems to eradicate an entire living,
breathing thriving ecosystem.

Perhaps, burnt old plants generate a
chemical message for the next generation,
telling dormant seeds it’s time to sprout! This is
nothing short of a magical passing of information.

Afforestation in the future might not only
be about planting saplings and seedlings, but
even simply triggering the natural molecular
process of growth in seeds, by providing them
the right signals. Rapidly vanishing natural
habitats can be regenerated by prompting
grasslands/ tropical-forests/rain-forests to grow
again where human negligence and interference has created mass forest vacuums,
provided the science is used in the right
direction, since the possibilities are immense.

In this context, controlling such a forest fire
might actually be harmful in the long run, as
the soil then lacks the important minerals and
chemicals needed to nudge the new generation
into wakefulness. We surely tend to feel when
we witness such devastation of natural forest

Such are the ways Mother Nature ensures
sustenance of life, making it clearer that humans
have a long way to go before they achieve
nature’s perfection, where even in death it is
assured that millions of new lives spring forth
precisely when they are needed the most!
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brief notE on recently acquired books in
central forest library centre
S. Usha Kumari
Following books have been procured by
the Central Forest Library Centre, Aranya
Bhavana, Bengaluru and brief note on the
books is given for the benefit of book lovers.
1. Dr. H. F. C. Cleghorn : Founder of
Forest Conservancy in India by S. Subbarayalu,
I.F.S. (Retd.), Notion Press, Chennai, 2014.
This book is a deep narrative on how
Dr. Cleghorn organized Forest Conservancy
on an All India basis and how he got people
like R. H. Beddome, the Naturalist, to work
with him. His association with the formation
of botanical gardens at Lal Bagh, Bangalore
and
Udhagamandalam
are
interestingly
rarrated.
This book is a tribute to Dr. Cleghorn,
who was instrumental in introducing Forest
Conservation not only in South India, but
also in Punjab, and all over the Indian Empire.
Dr. Cleghorn was under the East India
Company serving as military Surgeon in the
Madras Presidency.
For his pioneering works, Dr. Cleghorn
was conferred the title, “The Founder of Forest
Conservancy in India”.

2.	Sanctuaries and wildlife of
Karnataka : By S.G. Neginhal, IFS (Retd.),
Bengaluru, 2016.
This book introduces the reader to
various wild animals, birds and plants of the
protected areas; and makes him to gradually
acquaint himself with the biodiversity. Fauna
and Flora specific to each of the protected
areas. The author had the privilege of serving
in these wilderness regions over several years.
He was also instrumental in creating many
new P.As in the 1980’s. Through this book
he wishes to shares his experiences and
nostalgic memories with the readers.
3. Wild Flowers of the Western
Ghats: Vol. 1, Field Guide. By Dr. Vismaya
Nayak, R., Published by Author, 2015.
A handy field guide that describes 57
families and 249 species of wild flora, special
emphasis on medicinal, ethno medicinal
and economic significance. This book on
angiosperms provides an input to the wealth
of the Western Ghats and this contribution
in the form of field guide, which compliments
the existing documentation on floristic
diversity.

Librarian, Central Forest Library, Aranya Bhavan, Malleshwaram, Bengaluru – 560 003.
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4. Forest Conservation concerns
in India: By S. Shyam Sunder and
S. Parameshwarappa, Published by Bishen
Singh Mahendrapal Singh, Dehra Dun, 2016.
This book makes an immense contribution
to our collective understanding of the
complexities of managing forests and gives a
good historical account of Forest Conservation
in India. The role of the state and civil society
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stakeholders and of the implications of ideology
driven forest policies.
5. Facets of Karnataka: A Pictorial
Journey. By Keshav Vitla. Published by
Photopotl Bengaluru, 2015.
Keshav Vitla’s long years of varied
experience as a photo journalist blend
effortlessly with his inborn love for nature and
giving some of the finest photographs that
record Karnataka’s Diverse, natural splendour.
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MYFOREST 50 Years Ago . . . . .

Cover pages of MYFOREST, Vol. 2 (Issues 3 & 4), 1965
We are publishing Two articles published in MYFOREST Journal, published in 1965. The articles
appeared in issues 3 and 4.
“Article entitled Aerial Survey of Malnad undertaken on 30th December 1964” was authored
by Sri Vaikunta Baliga, the then Speaker of Mysore Legislature Assembly. The articles narrate the
experiences of the author about aerial survey in Malnad Region of Karnataka.
The second article entitle, “Sharavathi Valley Project and the Projects” was authored by Sri
N.V. Ramachandra Chetty, the then Deputy Conservator of Forests, Honnavar who later served as
Principal Chief Conservator of Forests, Karnataka Forest Department. The article deals about the
relationship of forests in implementing projects like Sharavathi Valley Project. The articles narrate
hardship faced by Forest Department during the project period.
Happy reminiscences of the past .....
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Karnataka State Medicinal Plants Authority
VISION
a.

To provide support for cultivation of medicinal plants:

b.

Support research on Medicinal Plants in Karnataka:

c.

Establishing Herbal Garden:

d.

To promote relevant projects supporting the conservation and development of
Medicinal Plants in Karnataka:

e.

Establishing market linkages of Medicinal Plants by providing support to cultivators.

Conserve Medicinal Plants in Wild for future generations

With Best wishes and Compliments to My Forest Journal
From:
Dr. U.V. Singh
Chief Executive Officer
&
Addl. Principal Chief Conservator of Forests
IV Floor, Vanavikas Building, 18th Cross
Malleshwaram
Bengaluru 560 003
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AERIAL SURVEY OF MALNAD UNDERTAKEN ON
30th December 1964
Sri B. Vaikunta Baliga*, B.A., B.L.
Aerial survey of Malnad in the specially
chartered plane was useful and instructive. It
revealed features in a very clear perspective.
Visualisation has proved that the data relied
upon in the formulation of the scheme is
correct and dependable. The plane by itself
had no luxuries that are found in a passenger
craft. The carpeting was lacking. Seats were
rough. The sides – windows had no soothing
cover. There were only 8 cushion seats and
the rest of the seating was on metal planks
foldable and not cosy. The normal amenities
that are given in the passenger plane by way
of food or even water to drink was not
available: but this was more by accident and
not by any deliberate neglect; but more by
oversight. These deficiencies were not noted
at all because of absorbing interest of the
swiftly changing vista and the potentialities
revealed carried the attention of all present
in the plane. Though there has been an
unprecise knowledge of several matters, the
actual reality seen was convincing of its vast
utility to be taken note of for future action.
The pilot did his work in a splendid manner.
He flew with attention on absolute safety.
He was taking the plane as low as possible
adhering to the route chalked out and discussed
with him prior to the commencement of the
flight. The Mysore city looked magnificent. It

was thought, in the early hours of the
morning that the prevailing fog might impair
the fullness of utility of the flight. The mist
disappeared by about 9.30 a.m. when the
plane was over Mysore City. The possibilities
of future expansion of Mysore presented itself.
The Chamundi Hills with the magnificient
temple looked lively in glorious sunshine.
Thereafter began the actual journey in the midmalnad. The plane always kept to the core
of Malnad limiting its range between East to
West covering a distance of about 40 miles.
The first spot to be looked in detail was the
Hunsur area where the Tibetian colony is
coming up. A previous orientation discussions
with the members of the party had prepared
the minds for absorbing requisite detailed
information. The site of the Tibetian colony
was one instance among the multitude of
units available for similar reclamation and
cultivation. The party then flew over Kudige and
Mercara witnessing the immense wealth of the
district of Coorg which yields today the best
part of agricultural income tax to the coffers of
the Mysore State. At one spot when the plane
was flying over one of the members of the
Ministry was so pleased that he remembered
the expansion of cashew cultivation and
pointed his finger to a vast area of vacant land
suggesting that this matter should be looked into
immediately.

*Speaker, Mysore Legislative Assembly.

Reprinted from MyForest, Vol. 2, 1965.

77

My Forest – September – December 2015
From Coorg area the plane crossed
into the vast expanse of Hassan District.
The scope revealed for stepping up food
production and agriculture both in area and
in quantum of yield was clearly perceivable.
Flying over Arkalgud showing the course of
the rivers as they were winding in their
serpentine course and the marginal lands
eminently suited for laying out the orchards as
also the easy gradient to which the land is
subjected all these collectively contributed
to reveal a big size potential. The happiest
moment was when the plane was circling
over the Belur temple, with its magnificent
ramparts and settings and augustly as the
gaint watching over the welfare of the people
residing in the area. It looked most beautiful.
The symmetrical layout not observed when on
ground or in the neighbourhood of the temple
came out in appropriate relief. Bhadravati and
Shimoga were equally magnificient but wider
in area and greater in possibilities. Hence the
happiness was enhanced while flying over
these areas. The peak of happiness was
reached at the junction of Shimoga District and
North Kanara Districts. It was the moment of
supreme joy and elation to see the magnificient
Jog Falls – observing every one of the falls –
the Raja, the Roarer, Rocket and the Lady,
each presenting themselves with a clear view.
The Sharavathy Valley Project now under
construction was also a magnificient sight
to see. The part of the journey thereafter
presented in all its mightiness and grandeur
showing the forest wealth of the North Kanara
District. It was so mighty that what was seen
previously paled into insignificance. North
Kanara District as viewed from the plane has
got its own charms. The fertility seen when
flying over long stretches of areca gardens
was veritably a source of great joy but greater
happiness expension. The teak plantations
showed that the Mysore State could embark
upon further attempts to cultivate this kind of
timber in an ever increasing measure. Though
the programme drawn up was intended to
cover a little more area the time taken for
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this length of the journey and concentrated
attention that was bestowed led to a point of
saturation.
The Honourable Union Minister for Food,
Sri C. Subramanyam sat in the cockpit when
the plane reached Mysore and had a glorious
view on either side of the plane. This was
an advantage which other members of the
party could not have. It was perfectly right that
the Hon’ble Minister for Food was there
and could satisfy himself with the existing
potentialities. From the few disclosures that
he made with regard to his impressions one
could gather that he was more than convinced
that his was singularly well endowed area
eminently suited for intensive development
both with regard to stepping up food
production as well as with regard to other
matters. The Honourable Minister had not
been briefed with regard to the big size mineral
resources existing in this area. This was the
object of a similar flight by then Economic
Adviser Sri S. V. Ramamurthy in 1957-58.
The Honourable Minister was told about the
huge potential that still awaits for power
generation from the falls and cataracts that
are in abundance in the District of North
Kanara – Kali Nadi, the Magod falls and
several others came in the conservation.
Landing in Panjim for a brief stay for lunch
the Minister for Food suggested a cut in the
time allotted for stay of rest. The plane left half
an hour earlier than the schedule and
accordingly all those that were to know of the
change were alerted.
The plane while going along the coastline
was right on the junction of the land and sea.
The plane flew over on the Baitkol Cove and
the Karwar Harbor. The huge area available for
port development was completely satisfying.
Proceeding onwards the plane flew over Bilikere,
Honnavar and Bhatkal. The plane encircled
Coondapur where the confluence of five
rivers (Pancha ganga) showed the basic
Covering over 2 sq. miles situated for a
boat building yard if not a ship building year.
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Coming on to Malpe and flying over Manipal
the natural facilities for a big harbor stood out
in clear prominence. Coming over to the
Mangalore Port a detailed survey was made
showing the huge iron ore deposits awaiting
shipment and the industrial potential as
revealed by the chimneys trying to extend
a warm welcome to the plane and the
passengers in it.
After getting down at the airport at Bajpe
no time was lost because every available
minute was intended to be pressed into best
service and implementation and use was full.
In accordance with the intentions, the halt for
two minutes near the Gurpur river to see a
well in the field was useful. The underground
water potential, from fairly long distance from
the river indicated that there lay underground
water awaiting tapping. By the riverside a
pump-house under construction was observed
and a huge length of the river course was
observed. The normal distance that was to
subsist between any two pump sets on the
river banks could be put at 500 yards. If this
measure is the one worth for consideration,
a very large number of pump sets will be
required for the Rivers in the Districts of
Malnad. But the height of enjoyment lay in
the visit to the boat building yard. It was seen
that keel for building five boats had been
laid and major part of the contruction of the
boats was over or work was nearing
completion. Three boats were launched and a
large number under construction were seen
from a distance. A visit to the Cold Storage
and Quick Freezing Plant which has a
capacity of 5 tons for storage proved that it
is unable to cope up with the demand for such
purpose. The expansion work was going on.
Then came the visit to the Processing and
Training Centre run in collaboration with the
Japanese Government, being first of its kind
in India. This took the fishing industry to the
last stage of its production. Canning was seen.
Fish had been got cleaned and was being

put into the cans. A sample was eaten by the
Honourable Minister for Food and several
others. It looked that they were thoroughly
satisfied both by the quality and taste. That
fish however, was not of the shrimp variety;
shrimps were also seen in large quantities. But
the great part of days catch had gone to the
market as it could not be kept awaiting the
arrival of the Minister. The new product that
was witnessed was the fish sausage. The
preparation of that was demonstrated and
the work was being done in the most scientific
method. Packing and clean polythelene
paper made the product tempting. In short,
the momentum gained in the development of
fishing industry made a happy impression
and showed how if further encouragement
and financial assistance is given the target
of 80,000 tons to be got with the aid of 1,000
boats was well within the range of easy
possibility though it might take a couple of
years or a little more to reach the finale of
the target. The party then proceeded to the
Deputy Commissioner’s Office where two fruit
processing firms had set their products for
being seen by the party. The samples that
were sold were found to be satisfactory. It also
showed that the necessary climate for laying
out the network of proceedings factories has
been created the discussion that took place
with the educated farmers was also
satisfactory; in particular in Mr. N. Rama Rao’s
detailing the experiments being made and
the results that he achieved gave great
satisfaction to the Ministers.
In short, this entire journey was fruitful
and convincing to everybody about the
soundness of the scheme propounded and
also the vast possibilities of associate
schemes of industry that could be taken up.
It is however, to be remembered that this trip
did not cost the State Government anything
because the expenses incurred in a most
austere fashion were made by the Central
Government.
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sharavathi valley project and the forests
*N. V. Ramachandra Chetty, M.Sc., A.I.F.C.
The title of this article may look rather
strange. One may think and even ask as to
what have forests got to do with penstocks,
turbines and generation of electricity. But one
can understand the relationship of forests
in construction of projects of the nature of
Sharavathi Valley Project, if he thinks of the
location of the project site and various other
aspects connected with the execution of the
project.
The Sharavathi Valley Project is situated
amidst dense forests and deep valleys of the
lovely Malnad in Shimoga District, 240 miles
from Bengaluru. The Sharavathi river, only
82 miles long and though small possessed
tremendous power potential. Hardly 10 per cent
of its power potential was being made use of
at the existing Mahatma Gandhi Hydro-Electric
Station. The project under execution now is
one of the biggest in Asia. It is entirely a power
project, and is expected to generate 100 million
K.W. (at peak load) in the final stage.

4.

This power channel empties into the
Talakalale balancing reservoir, after
passing through a tunnel of 2125’
long near Malali.

5.

Water from the foreshore of Talakalale
balancing reservoir is led through
an open channel of 2043’ in length.

6.

Water from the open channel is left
into two twin pressure tunnels of
3511’ and 3434’ lengths respectively.

7.

Water of the pressure tunnel is led to
two surge tanks of 50’ diameter and
190’ depth, one at the terminus of
each tunnel.

8.		Water from surge tanks is conducted
through ten penstocks to the turbines
installed in the generating station.
9.

The generating station is situated
1550’ below the water level of the
surge tanks.

10.

1. Main dam at Linganamakki across the
river Sharavathi.

Each of the 10 generating units is
capable of generating 89,100 K.W.
of power.

2. A subsidiary dam across the river
Talakalale.

However, for purposes of this article we are
mainly concerned with the two dams.

3. A power channel taking off from the left
bank of the Linganamakki Dam.

The main Linganamakki dam 9020’ long
and 199’ high, has a catcment area of 769 sq.

The project essentially consist of:

* Deputy Conservator of Forests, Honnavar.
Reprinted from MyForest, Vol. 2, Issue 1, 1965.
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miles. The reservoir formed by the construction
of this dam has a gross storage capacity of
1,56,000 M.Cft. The submersion area is 126
square miles inclusive of the area occupied by
the existing Hirebhaskar reservoir.
The subsidiary dam at Talakalale is 1590’
lon and 205’ high. This balancing reservoir
has a gross storage capacity of 4577 M.Cft.
with a submersion area od 2550 acres. Thus
the construction of these two dams resulted in
aboug 81,550 acres of the lovely Sharavathi
Valley getting submerged.
The Sharavathi Valley in Malnad has
afforded a peaceful living to many families
in several hamlets and villages over several
decades. Paddy was their main food crop,
suger-cane and Areca being cash crops. The
lovely Areca gardens of the valley stand out
prominently in the matter of cash crops. The
peaceful living of these ryots was disturbed
first during 1942-46 when some of them had
to vacate their lands and homes as a result of
the construction of Hirebhaskar Dam. They
has just settled in the upper reaches of the
Hirebhaskar Reservoir itself expecting a
peaceful and undisturbed living for time to
come. That was not to be. Many of these
affected families, in addition to new ones
and new villages had to be vacated as they
came now in the areas of Linganamakki and
Talakalale Reservoirs.
About 157 villages comprising about
2,500 families with about 10,000 to 12,000
individuals are affected. The extent of cultivable
lands lost by them are as follows:
A.	Linganamakki Reservoir
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1.

Gaden Land

965

acres

2.

Wet Land

12,500

,,

3.

Dry Land

1,750

,,

B. Talakalale Reservoice
1.

Garden Land

20

acres

2.

Wet Land

324

acres

3.

Dry Land

10

acres

No doubt, compensation is paid to them
for the lands lost. But money is not everything.
Their sacrifice is too great. It is a question of
complete disturbance of their settled life. The
affected families cannot be left to themselves
after paying compensation due to them.
Government had to take upon themselves
the task of fully rehabilitating the expropriated
ryots.
These displaced families were used to
living in valleys as there, they could get wet
lands both for food and cash crops. The
surrounding forests in the valleys was their
very life as it had kept a constant perennial
flow of water through numerous streams. They
depended upon the surrounding forests for
green manure leaves required for paddy and
areca crops. They got firewood and timber
from these forests through special privileges.
The forests in the valley had almost formed
a part and parcel of their living. The sense
of “Forest around them” was flowing in their
veins.
With this age-old practice of living in
valleys surrounded by forests, their first
choice for new areas was the valleys situated
inside the protected State Forests (Reserved
Forests) and other forest lands. It is estimated
that about 8,000 acres of forest land will
have to be cleared for rehabilitation of these
displaced families, containing good forests
in Shimoga Circle. Irrespective of the forest
policy it was found expedient that these
greatly handicapped families had to be settled
in areas more or less akin to their original
abodes – purely humanitarian approach. This
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was however the first impact on the forests
consequent on the construction of the project.
Secondly, deviation of communications
to interlink the villages that would get partly
submerged, resulted in 39 roads about 142
miles long being formed. More often these
newly aligned roads and huge transmission
lines passed through dense forests, which
involved the clearance of growth and another
impact on forests.
Thirdly, out of 9,020’ length of the main
dam about 2,010’ is earth-cum-rock-fill-dam
followed by an earthen dyke of 1,270’. The
construction of this portion of the dam need
huge quantities of earth. Numerous sample
pits were dug in the forests round about the
dam site. In areas where the samples of earth
was found good, the high forests had to be
cleared to provide earth, which affected 600
to 700 acres of forests around the dam site.
One could easily notice these borrow areas
around the dam site, as they give a contrasting
picture of barren red lateritic areas with the
lovely greenness of the surrounding forests in
the villages.
Fourthly, there was heavy damage to
forests situated around the project site.
Thousands of labourers had to live in by
Linganamakki, Talakalale, Kargal, Iduvani
and Vodenbyle colonies. They required poles,
bamboos and small timber for construction
of their huts, and firewood for their daily
use. Their impact on neighbouring forests
was severe. Plenty of cases were, however,
booked and number of them were fined and
prosecuted.
Lastly, the greatest effect of the
construction of Sharavathi Valley Project on
the forests is that vast areas of high forests
(both Reserved and Revenue forests) have
gone under submersion of both Linganamakki

and Talakalale reservoirs. Out of 81,550 acres
of submersion, the actual cultivated area is only
15,519 acres. The remaining 66,031 acres was
forest land and uncultivable waste.
The forest wealth in submersion area had
to be immediately exploited to the best extent
possible, subject of course, to the qualitative
and quantitative demand of this forest wealth by
consumers, traders, and the economic feasibility
of their extraction within a specified times.
The submersion area lies in Sagar and
partly in Hosanagar Ranges of Sagar Forest
Division. The Kogar Ghat in Sagar Range and
the Kollur Ghat in Hosanagar Range almost
form the outermost limits of this great lake. Apart
from the River Sharavathi, the inflow of water to
this grat lake is greatly contributed by rivulets
like Haridravathi, Sharmanavathi, Malali Hole,
Nerlamane Hole, Yenne Hole, Handi Hole and
other numerous smaller seasonal and parennial
streams. The vegetation of the submersion area
can be broadly divided into three types:
1. Evergreen Forests
2. Semi-evergreen Forests
3. Moist Deciduous Forests
The main timber species encountered in
these forests of submersion area are:
1. Kiralbhogi (Hopea parviflora)
2. Surahonne (Calophyllum tomentosum)
3. Hole Honne (Calophyllum wightianum)
4. Hebbalsu (Artocarpus hirsuta)
5. Kaihalasu (Artocarpus integrifolia)
6. Ranja (Mimusops elengi)
7. Gandagarige (Cedrela toona)
8. Kalgarige (Chukrassia tabularis)
9. Bennatte (Lophopetalum wightianum)
10. Mavu (Mangifera indica)
11. Gulmavu (Machilus macrantha)
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12. Kaidhupa (Canarium strictum)
13. Saldhupa (Vateria indica)
14. Chunga (Symplocos spicata)
15. Buruga (Salmalia malabarica)
16. Maddale (Alstonia scholaris)
17. Vate (Artocarpus lakoocha)
18. Devadari (Dysoxylum malabaricum)
19. Halmaddi (Ailanthus malabaricum)
20. Dalchinni (Cinnamomum zeylanicum)
21. Nandi (Lagerstroemia lanceolata)
22. Hole-dasavala
		(Lagerstroemia flos-reginae)
23. Mathi (Terminalia tomentosa)
24. Honne (Pterocarpus marsupium)
25. Hunal (Terminalia paniculata)
26. Bete (Dalbergia latifolia)
27. Sandalwood (Santalum album)
28. Yethiga (Adina cordifolia)
29. Neralu (Eugenia jambolina)
30. Naviladi (Vitex altissima)
31. Tadasal (Grewia tiliaefolia)
32. Kadiyala (Mitragyna parvifolia)
33. Jambe (Xylia xylocarpa)
34. Tare (Terminalia belerica)
35. Bilwara (Albizia procera)
Apart from the above, numerous other
species not so important economically as
compared to the above also occur.
A characteristic feature of the vegetation
in submersion area is the formation of
associations
of
Hopea
parviflora
and
Calophyllum wightianum along the banks
of rivulets like Yennehole and others. The
occurrence of Hopea parviflora is very rare
outside the river banks. Only Big Bamboo
(Bambus arundinacea) is present in submersion
area, and flowering has occurred in several
blocks. From the point of utility, though the
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submersion area possessed dense vegetation,
the proportion of utilisable tree species for
timber is far less in proportion to non utilisable
tree species.
The submersion area had to be exploited
before storage of water in the reservoir. It
was divided into 45 blocks including Talakalale
area. All blocks were mapped. Contours
were laid on the ground, wherever possible
and necessary, to indicate roughly the 1,800’
R.L. and 1819’ R.L. of the submersion.
They are indicated by means of tarbands
on trees at frequent intervals. Though this
method is prone to easy alterations by
contractors and other nefarious traders, no
other simpler, easier, speedier and economically
workable method could be employed.
Clearance of 6’ to 10’ wide demarcation
line could not be done as it is almost an
improbability if it had to be done over a total
contour length of 1803 miles, as it meant also
repetition every year and involved high cost.
The first stage submersion area falling
within 1,800’ R.L. and lying down-stream to
the erstwhile dam at Hirebhaskar was divided
into 5 blocks for earlier exploitation. The
areas between 1,800’ R.L. and 1,810’ R.L.
above these 5 blocks (called second stage
areas) within 1,810’ R.L. but lying upstream of
Hirebhaskar dam was divided into 39 blocks.
Separate block was formed for Talakalale. The
blocks were further sub-divided into coupes
wherever necessary.
The forest wealth from the above blocks is
extracted as under:
A.	Removal of timber
a) Hard woods and soft woods (not
required by Industrial concerns) are being
extracted both by departmental and private
agencies.
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The departmentally extracted timber is
brought to the following depots in Sagar Forest
Division:
Talaguppa
Depot,
Sagar
Depot,
Anandapuram
Depot
(Railway
facilities
available), Hosanagar Depot (not a rail head).
After selections by the various Public Sector
undertakings, the remaining timber is sold in
auction. So far a quantity of 2,50,055 cft. of
hard woods and 48,452 cft. of soft woods
have been extracted departmentally from
submersion area.
For expeditious clearance, standing
timber in majority of the blocks was leased out
through tenders. 17,69,202 cft. of hardwoods
and 10,21,426 cft. of softwoods have been
extracted by lessees to date.
b) Initially even softwoods required by
plywood and matchwood industries were
leased out to lessees. But later, as the demand
increased by industrial concerns, they were
permitted to extract softwoods resulting in
more systematic working and revenue. Such
concerns were:
1. Western India Matchwood Company,
Mumbai.
Plywood
2. Indian
Company, Dandeli.

Manufacturing

3. Mysore Commercial Union, Bangalore
and
4. Sukumar Match Industries, Sagar.
These concerned extracted 3,62,418 cft. of
softwoods from the submersion area.
B.	Removal of Non-timber growth
a) After timber extraction the remaining
tree growth is disposed off as firewood and
charcoal.

Firewood in a few blocks were earmarked
to the project contractors for burning lime
and surkhi required for construction of
Linganamakki and Talakalale dam; a few
coupes were leased out to tile and brick
factories and consumer co-operative societies;
some blocks were sold to lessees through
tenders.
But, the major portion of firewood in
several blocks was and is being cleared by
preparing charcoal for suppy to the Mysore
Iron and Steel Limited, Bhadravati. The work
of preparation of charcoal by para-boloidal
kilns, transportation and delivery to Mysore
Iron and Steel Limited, Bhadravati is done
through tendered contractors. So far a quantity
of 41,65,045 bags of charcoal has been
supplied to Mysore Iron and Steel Limited,
Bhadravati from Sharavathi Valley Project
submersion area. Cast Iron kilns supplied by
the Mysore Iron and Steel Limited were also
used in certain blocks.
b) Poles and ballies of jungle wood species
are also not wasted. 1,00,507 poles and
ballies were sold out to project contractors and
others at seigniorage rates and substantial
revenue was realised on this account.
The heavy growth of Big Bamboo (Bambusa
arundinacea) and Bagini (Caryota urens) trees
posed a great problem in their disposal from
submersion area. In the beginning attempts
were made by West Coast Paper Mills to
remove Big Bamboos from certain submersion
blocks. They subsequently discontinued due
to long lead to their factory site at Dandeli.
Later Mysore Paper Mills Limited, Bhadravati
were requested to receive bamboos from
submersion area. Bamboos is in a few blocks
nearer to Bhadravati is now being extracted
and supplied to them. Their requirement is
too small when compared to the stock of
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bamboos available in the blocks. This heavy
growth of bamboos had to be removed before
impounding of water. Repeated attempts
to remove that bamboo growth through
notifications were made. Even concession rates
were offered, without any result. Thus barring
a few blocks that is being now extracted by
Mysore Paper Mills, Bhadravati, bamboos in
a majority of the blocks has to go under water
for lack of immediate demand. The trouble
is that the bamboo growth in the submersion
area cannot be leased out over a period of
years to a company, but has to be extracted
before imponding water in the Linganamakki
Reservoir.
There is no demand for Bagini (Caryota
urens) trees, except for a very small quantity
through prepaid licenses. Repeated attempts
to remove them through notifications were
fruitless.
C. Labour
Nearly 7,000 labourers are engaged at the
peak of the working season in timber, firewood
and charcoal operations in the submersion
area of whom about 95% are imported. Most
of the labour for timber operations are from
Kerala and those for firewood and charcoal
operations are from Bijapur, Belgaum, Tumakur,
Kolar Districts. The charcoal labourers are
mostly seasonal. They come with all their
family members during November-December
and return to their places by about May.
They attend to their agricultural works between
May to December in their homes.
The total revenue realised so far from the
submersion area works out to nearly 55 lakhs
of rupees.
For details of produce removed till 30th
June 1964, refer to Tables I, II, III and IV.
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Some notes on experience gained in
exploitation of forest growth in the
submersion area
The normal impression in the public mind
would be with so much demand for firewood
and all sorts of timber in cities and towns, it
should be possible to completely clear all the tree
growth in the submersion area. This is far from
reality. The following are the few serious limiting
factors which were faced in the operation.
1. The lead from the submersion area
coupes to consuming centres of forest
produce like firewood is so great that
the cost of transportation is the main
hurdle.
2. Partial inaccessibility of the valleys in
the submersion area means heavy
expenditure in construction of extraction
paths and fair weather roads. To incur
expenditure on the formation of these
roads, the proportion of available
utilisable tree growth for timber is less
when compared to non-utilisable tree
growth.
3. Lack of adequate demand for softwoods, of non-timber girths, even as
firewood.
4. Restricted demand of only 10 to 12
lakh bags of charcoal per year by
the Mysore Iron and Steel Limited,
Bhadravati.
5. Lack of demand for the Bamboo either
by private people or by the paper
mills due to high cost of exploitation.
6. Short time available for extraction of
the entire forest wealth and restricted
working season in fair weather only.
The contractor has to speedily get all
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Table I – Timber removals in Cft. up to the end of 30th June 1964
Private Leases
				

	Departmental
Carting

Total

	Hard-	Soft-	Industrial	Hard-	Soft-	Hard-	Softwood
wood	Concern wood
wood
wood
wood

Areas in
acres

I Stage Submersion area and Talakalale Submersion area
9,79,301.84 6,82,463.40

40,061

41,182

4,395

10,20,483.84 7,04,586.40

15,943

II Stage Submersion area
7,89,901.00 3,36,963.00 3,22,437 2,08,873 44,097

9,98,774.00

7,03,497.00

48,032

Table II – Charcoal (in Bags)
Private
Project
Mysore Iron and
Parties	Contractors	Steel Limited	Total		
				
Bhadravati

		

I Stage Submersion Area and
Talakalale Submersion area
II Stage Submersion area
Grand Total

56,030

4,000

24,61,222

25,21,252

–

–

15,36,108

15,36,108

56,030

4,000

39,97,330

40,57,360

Table III – Firewood (in Tons)
Private
Project	Industrial Mysore Iron
Parties	Contractors	Concern
and Steel	Total		
					Limited
					
Bhadravati
		

I Stage Submersion Area and
Talakalale Submersion area

5,286

1,19,170

–

45,022

1,69,478

II Stage Submersion area

29,941

–

1,761

–

28,702

Grand Total

32,227

1,19,170

1,761

45,002

1,98,180
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Table IV – Removal of poles, ballies and sand from S.V.H.E.P. Submersion area and Talakalale
Submersion Area to the end of May, 1964
		
By Private Parties			By Project Contractors		Total
Poles
(Nos.)

Ballies	Sand
Poles
(Nos.)		(Nos.)

Ballies	Sand
Poles
(Nos.)		 (Nos.)

1,869
7,500
–
–
92,138
						
the material cut at an extra cost. Till
he finds a market to dispose off the
paid for and collected produce, he has
to store the same elsewhere, resulting
in extra expenditure on works like
transportation, frequent loading and
unloading, and establishment charges
to look after the stored produce.
7. The reservoir is being stored in stages.
Partial submersion of the reservoir cuts
off the main extraction paths at lower
levels thereby making the available
portion for extraction, inaccessible, or
if accessible only for a mont or two in
summer.
These are some of the factors which had
to be faced and had to be borne in mind.
To quote a specific example, the nontimber tree growth has to be disposed off either
as firewood or charcoal. But the requirement
of Mysore Iron and Steel Limited, Bhadravati
is little when compared to the firewood
potential of the submersion area and little
time (before 1965) is left to remove the entire
growth. So the firewood in (non-charcoal
blocks of Mysore Iron and Steel Limited,
Bhadravati) some of the blocks remaining
were notified for leases. Inspite of repeated
notifications tenders were received for only
few blocks and for the rest there was no
demand. Only for blocks which possessed
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Ballies	Sand
(Nos.)

5,320
1,869 99,638
Lorry Loads			

5,320
Lorry Loads

good hardwoods and good network of extraction
paths, tenders were received. For blocks
with greater percentage of softwoods, lack of
adequate extraction paths and which are far
away from Rail heads, no tenders were
received. But for the consumption of charcoal
by Mysore Iron and Steel Limited, Bhadravati,
it was doubtful whether we would have been
able to clear even 20% of the firewood from
the submersion area.
Even in the blocks where firewood has
been disposed off, the purchasers do not
clear all the non-timber tree growth. They pick
and choose the species that are in demand
as good firewood. So much so even after the
lease period is over, one can see the left over
trees here and there mjaority of them being
softwoods and woods not suited for firewood
because of their low calorific value and smoky
nature.
The release and clearance of forest lands
for displaced persons, and increase in the
tempo of plantation works, etc., plenty of
firewood finds its way to market. The firewood
from submersion area cannot compete with
this firewood as the latter areas are nearer
to consuming centres and possess good
firewood of moist deciduous and dry deciduous
zones as against the firewood of evergreen to
semi-evergreen vegetation of the submersion
area.
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Best efforts have been made to remove
all valuable and utilisable timber-tree growth,
and clear the remaining growth for firewood
and charcoal. To achieve a clean sweep of
all growth in the submission area, it can be
categorically said that it can be done only at
a great expenditure on the state. For a clean
sweep of the submersion area the policy
followed in the case of regeneration areas has
to be followed. At the present rate of Rs. 35 per
acre, the cost for a clean sweep of submersion
area (about 65,000 area after deducting area
occupied by (Hirebhaskar Reservoir) works out
to approximately Rs. 23 lakhs. This investment
of Rs. 23 lakhs does not give any returns,
whereas Rs. 35 per acre spent in regeneration
area does give returns in the long run. Incurring
such expenditure cannot be justified for
clearing so intensively as for a plantation.

none would come from outside to Sharavati
Valley Project submersion area to pick up the
left over growth.

Suggestions have been put forth that
when there is no demand for all the tree
growth in submersion area, why not throw it
open to pubic for free removals through wide
notification. The following aspects will reveal
that this is not advisable and will be unworkable.

Present stage of clearance

1) Sanction has to be obtained from
Government for such large scale free removals
as there are not such provisions at present
under the rules.
2) All economically feasible growth of
timber as well as firewood and charcoal in all
blocks will be disposed off. So, free removals
by public can apply only to the remaining
growth. But this remaining growth is of such
type that none would venture to remove.
3) Even if free removals are allowed,
it could be only for bonafide private use of
the public and not for the trade. But the local
populace are already getting their firewood
and timber under special privilages. Normally

4) Then why not allow even traders to
have free removals?
No trader will be interested to risk his
trade by removing the left over growth when
the cream has already been removed. if at
all they come, it will be definitely not with
any intension to remove the left over growth
inside the blocks, but their eyes will be set on
the virgin growth adjoining the already
economically worked submersion blocks.
Thus, this concession will promote clandestine
removals from non submersion area. To watch
this, a large fleet of staff would be needed
meaning more expenditure to the State.

All valuable and utilisable timber growth
has been extracted from the entire submersion
area. Only a residual quantity of about 30,000
cft. has to be removed and will be done during
1964-65 working season. In a majority of
the blocks, firewood has been cleared to the
extent possible in view of the various factors
explained above. Notifications for another
12 lakh bags to be extracted during 1964-65
has been issued. In the remaining bloks
firewood operations are in progress.
Finally as regards clearance of submersion
area, it has to be brought home, that the vegetation
of Sharavathi Valley Project Submersion area
was so dense and varied, that left over trees
like Bagini, Holegara, etc. (their removel being
not economically feasible) that may stand out
here and there along the back water of the
future reservoir do not form the criterion to
decide the extent of clearance, as long as the
valuable and utilisable wealth is not wasted.
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Summing up the effect of Sharavathi Valley
Project on forests, there is a four-fold loss of
forest areas.
1. By submersion under the two reservoirs.
2. By release of forest lands elsewhere
for rehabilitating displaced persons.
3. By clearance of forests in borrow areas
for supplying earth to the construction of the
dam; and
4. By clearance of forests to align the
deviation roads and huge transmission lines.
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To this extent our forests are depleted. But
this cannot be construed as a step contrary to
the forest policy. The clearance of the forest
areas for the above purposes is for a vital
national importance. But to make amends
for this depletion the best that can be done is
that the large forest areas under the Revenue
Department are handed over to the Forest
Department who can preserve and improve
them. Any further grant of land for agricultural
purposes should be put an end to in the
District to preserve what is lost in the above
processes.

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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A SAMPLING MODEL FOR ASSESSMENT OF POPULATION AND REGENERATION
STATUS OF DIFFERENT SPECIES IN FOREST AREA
DR. S. RAMESH
Deputy Conservator of Forests, Honavar Division, Uttara Kannada District

ABSTRACT
Sampling method is most important and crucial steps on assessment of
population and regeneration status of any species in forest area. A belt
transect method is found to be very much suitable. A transect line is drawn
on 1:50000 toposheet to represent the whole area and geo-coordinate of the
same is transferred to ground by using GPS instrument and then enumeration
of tree species is done in 5m. width on either side of entire transect line. For
shrub and herb a sub plot of size 5mx5m at every 200m. distance placed
diagonally in the belt transect.
Key words: Transect, GPS, sampling intensity, geo-reference, toposheet, sub quadrats,
formats, opportunistic survey
1. Introduction
Sampling consists of obtaining
information from only a part of a large
group or population.
Hence, suitable
method should be adopted for collection
of field data for further statistical analysis.
The selection of sampling model is a
paramount important and most critical
because an entire result or outcome of
exercise is depends on method adopted in
data collection especially in the field of
forestry owing to heterogeneity and vast
area.
Among various sampling methods
belt transect found to be most suitable
and convenient for data collection from
natural forest.

sampled. For eg. the area of beat/unit is
1880 Ha. and sampling intensity is
0.5%, then area & length of belt transect
is 9.4 Ha. and 9.4 Km respectively. This
whole length may be single or two to five
transect
depending
on
vegetation,
topography, objectives etc.
These
transect should be distributed uniformly in
a whole area so as to represent each
category.
Meanwhile, care should be
taken in selection of transect line that, it
shouldnot be nearer to road, watercourse,
habitation to avoid border effect.

2. Belt Transect:
It is a 10m width belt laid in the
field to collect required data. The length
of transect line depends on sampling
intensity and laid in such a way that, it
represent the whole area or true
representative of whole population. The
transect line may be 1 to 5 depending on
vegetation, topography of area to be

Fig.1 Laying of transect line on toposheet

3. Materials and methods:
The GPS instrument, toposheet
of scale 1:50000, magnetic compass,
rope, measuring tape, paint, geo
reference toposheet & GIS 2.2 version
software (if available). The unit area
may be beat/compartment to be
sampled shall be marked on toposheet
and transect lines will be drawn on
after discussion with frontline staff so
that these should represent all
category of vegetation/forest like
evergreen,
semievergreen,
moist
deciduous, dry deciduous, plantations,
mangrove etc., and then geocoordinates of starting, mid and end
point of each transect line to be
recorded
either
directly
from
toposheet or using GIS 2.2 version
software.
Then these co-ordinates
transferred to ground with GPS
instrument and go to option along
with compass. The starting, mid and
end point of each transect line marked
on nearest tree or rock with help of
red paint by giving marking like JNK,
T1, SP representing beat name,
transect line number and starting point
respectively.

5Mx5M sub quadrats plot will be
demarcated at every 200m. interval of
transect line and placed diagonally and
recorded their status in a different
proforma specified for shrub and herb
species separately (Format 2 & 3).

Fig.3 Layout of belt transect

The parameters are same as that of
tree species except height, wherein
average height is recorded.
This
method will be followed all along the
transect lines for all units included
under studies. The other parameters
can also be included in the proforma
depending upon the objectives of the
studies.

Fig.2 Transferring geo-coordinates from toposheet to
ground

The trees having >10cm girth
is measured in 5m. width on either
side of transect line throughout and
recorded in format specified for the
tree species along with other
information like scientific name,
family, common name, different girth
class, status (continuous/fragmented),
threat, plant parts used, trade etc.
For
shrub,
herb
species
and
regeneration studies a separate

Fig.4: Laying transect line on ground

In addition to above, the opportunistic
survey can also be carried out
simultaneously to record the species
and their parameters coming across
during survey work in the study area.
After collection of different parameter
in a proforma, the data would be
complied for particular unit area or
whole beat or section.

3. Uma Shankar, Murali, K.S.,
Uma Shanker, R., Ganeshaiah,
K.N. and Bawa, K.S.: Extraction
of non-timber forest products
in the forest of Biligirirangan
Hills, India. 3. Productivity,
extraction and prospects of
sustainable harvest of Amla,
Fig. 5 Marking beat name, transect line number on
tree

Fig.6: Laying sub plot of size 5mx5m at 200 m interval

Conclusion:
The belt transect method of
sampling is found to be very effective
in collection of data on bio resources,
medicinal plants, plant density etc and
their availability and extent of
distribution helps in understanding the
ways to utilize the resources
effectively.
It also gives location
specific information of species for
planning and future management.
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