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Editorial
The importance of Agroforestry in the lives of farmers is well known. Agroforestry is
currently practiced on 13.5 million hectares in India, but its potential is far greater. It is estimated
that about 65 per cent of the country’s timber and almost half of its fuel wood come from trees
grown on farms. Agroforestry is also viewed as a means to reduce rural unemployment, with
timber production on farms currently generating 450 employment-days per hectare per year in
India. Populus deltoids, Leucaena leucocephala, Melia azaderach, Grevillea robusta are
among many trees which are being grown in agroforestry. There is a need to introduce more
beneficial trees into the field of Agroforestry. Before introducing a thorough study is necessary
regarding sylvicultural aspects, economics, ecology and related issues. In this regard several
works are being carried out in the recent past. This issue contains two articles related to
Khaya anthotheca (Welw.) C.DC. The first article “Brief note on Khaya anthotheca (Welw.) C.DC.”
authored by Sri S. Shyam Sundar and Sri K. Lakshminarayana. The first author Sri S. Shyam
Sundar IFS (Retd.) has served in important positions in Karnataka Forest department are known
for his contributions to the forestry in Karnataka. In the present paper he has mentioned about
Khaya anthotheca trees he had introduced with a view to include in agroforestry during 1968.
The important features like morphology, phenology, IUCN status, Agroforestry uses, medicinal
uses; wood data base has been discussed besides few suggestions. The second article
“Khaya anthotheca (Welw.) C.DC. (White Mahogany) – A potential species for Agroforestry
contributed by Srikanth V. Hosur et al., have given growth rate, seed count, germination aspects,
etc. based on experiments conducted at research and utilization of the department.
The other articles published in this issue include ethnomedicinal, phytochemical and
pharmacological activities of Dillenia pentagyna; Seed propagation techniques of Decalepis
arayalapatra (a medicinal plant); Classification of forests, Species diversity within mining zone
of Kudremukh National Park, Role of Medicinal plants in primary health care; a changing scenario
in cultivation of medicinal plants in Malnad region.
In the section MYFOREST- 50 Years ago articles on disappearing wild life species, utilisation
of barks, improvement of nurseries, rubber cultivation have been reprinted. These articles throw
light on forestry studies five decades ago.

Editors
Srikanth V.Hosur, IFS
Additional Principal Chief Conservator of Forests
Manjunath Tambakad, IFS
Chief Conservator of Forests

iii
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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 poorer
by having lost the finest of her fauna”.
– Jim Corbett

Save Forests
Save tigers

Karnataka Forest Department
iv
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BRIEF NOTE ON KHAYA ANTHOTHECA (WElW.) C.DC.
S. Shyam Sundar, IFS (Retd.)* and K. lakshminarayana, DCF (Retd.)**
Received : 22nd March, 2019 Reviewed and Accepted: 18th May 2019
Abstract
Agroforestry is agriculture incorporating the cultivation of trees. Agroforestry yields many advantages
of both economically and environmentally, producing more output and proving to be more sustainable
than forestry or agricultural monocultures. Agro forestry can provide a more diverse farm economy
and stimulate the whole rural economy, leading to more stable farms and communities. Economics risks
are reduced when systems produce multiple products. Several tree species have been tried in
agroforestry. The present paper suggests Khaya anthotheca as a candidate for introducing as an
agroforestry tree. The article provides details of morphology, phenology, distribution besides providing
data on its uses in Agroforestry and medicine. Growth statistics of the trees planted during 1968
at Mandagadde forest rest house is also provided.

from health department, to commemorate the
same. At that time the senior author of this
article (Sri S. Shyam Sundar, PCCF (Retd.) was
the DFO Shivamogga and Sri A.C Lakshmana,
the ACF. Recently (23.01.2019) A.C. Lakshmana
assisted by K.H. Nagaraj, Sri T. Balachandra
CF Working Plan and Survey, Shivamogga and
the forest staff recorded the measurements
of the bigger tree. It was found to be 4 mtrs
and the clear bole about 10 mtrs.

The sight of the two grand towering trees
of Khaya anthotheca in the compound of the
forest rest house at Mandagadde, close to
the Shivamogga-Agumbe road, has prompted
its raising by the department, and farmers
in and around the region in Shivamogga
district (Photos 1 to 3). The trees were also
planted in Sampigehalla nursery, Shettyhalli
Wildlife division, Shivamogga during 1965-66.
(Planted by Sri. S Shyama Sundar IFS.) and in
Hariharpur nursery of Koppa division (planted
by Sri A. C. Lakshmana, IFS during 1968)
(Photos: 4 and 5).

But it was Sri. A.C Lakshmana’s thrust
which has finally resulted in writing this article
which seeks to publicise the success of this
species.

Sri A.C Lakshmana, CCF (Retd.) has
been responsible for its extension in Mysore
district as well. These two trees were planted
at Mandagadde in 1968 when the building
was taken over by the forest department

The senior author of this article was
responsible for the introduction of Khaya
anthotheca along with few other species
including Cocoa in India.

* Former Principal Chief Conservator of Forests, Karnataka Forest Department.
** Former DCF.
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Photo: 1 – Khaya anthotheca at Forest guest house, Mandagadde

Photo: 2 & 3 – Kelanarase, Mandagadde Range 2007 Plantation
2
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Photo: 4 – Khaya anthotheca at Sampigehalla nursery, Shettyhalli Wildlife Division,
Shivamogga during 1965-66. (Planted by Sri S Shyama Sundar, IFS.)
3
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Photo: 5 – Khaya anthotheca in Hariharpur nursery of Koppa division planted by
Sri A. C. lakshmana, IFS during 1968.
Photo: March 2017
4
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of Foresters and Farmers who intend to
grow this beneficial agroforestry tree description
and few other useful information is provided
below.

These introductions and the selection of
the climatic zones for the same or published
in MYFOREST quarterly journal in issues of
January 1966, April 1966 and July 1966. The
first part deals with the subject of comparable
bio climates while the second and third part
deals with the selected species for introduction
in India. Between 1965 and 1967 with the
seeds secured from Ivory Coast (and Malaysia,
in case of cocoa and oil palm, of corresponding
provenances) several of these species were
planted out, the other tree species introduced
are Khaya ivorensis, Terminalia superba,
Terminalia ivorensis, Terminalia mantaly,
Triplochiton scleroxylon, angolensis and Pinus
caribaea var. hondurensis. The last species
has been since raised on a large scale by
Mysore Paper Mills. Cocoa, which was
also raised for the first time in India was
introduced in Sullia, Sampaje and Puttur belt,
where it has succeeded beyond expectations,
particularly as an under crop in Arecanut
Plantations.

The genus Khaya A. Juss. belongs to Class
Magnoliopsida, order Sapindales and family
Meliaceae. The genus Khaya is represented
by 8 species in the world. All the eight species
are native to Tropical Africa. (Willis, 1973).
As per The Plant List the genus include
21 scientific plant names of species rank for
the genus Khaya. Of these 6 are accepted
species names. Six accepted species are
Khaya anthotheca (Welw.) C.DC. Khaya
grandifoliola C. DC., Khaya madagascariensis
Jum. and H. Perrier, Khaya nyasica Stapf
ex Baker f., Khaya senegalensis (Desv.) A.
Juss. and Khaya ivorensis A. Chev. The type
species of this genus is K. senegalensis (Desr.)
A. Juss. The species are native to tropical
Africa and Madagascar. This is genus is often
has characteristics of the true mahagony
belonging to genus Swietenia. The timber
of Khaya species is known as African
mahogany. The genus name is derived from
African word ‘Khaya” meaning – House or Hut”.

The research wing of our forest department
should make efforts to locate the trees of
many of the other species, all of which being
high light demanders or either engulfed and
suppressed by the surrounding forest or, stand
high above the forest crown. The planting sites
were in Megaravalli in Lakkunda minor forest,
in Hanagere in Sirigere Range around the
old Eucalyptus citriodora, leaves distillation
site, and on the lower side of the 1966 teak
plantation along the Gerusoppa road of
Honnavar.

Khaya anthotheca (Welw.) C.DC.
(Syn.: Garretia anthotheca Welw.)
The specific name name “anthotheca” is
derived from Greek word “anthos”, meaning
flower, while “theca” refers to a capsule.
Description
Evergreen or deciduous, monoecious,
large to very large tree up to 60(–65) m tall
with a massive rounded crown. Bark grey,
and smooth. leaves: compound, arranged

Khaya anthotheca is pale coloured African
Mahagany, exported from West Africa to
Europe and Britain since long. For the benefit
5
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especially where parent trees are scarce;
acute genetic erosion is believed to have
occurred in this species. As per the assessment
by IUCN population of this species severely
fragmented and there is a continuing decline
of mature individuals. To protect this species.
The reasons for its vulnerable status are logging
and wood harvesting. Only consoling fact is
that this species is considered as a protected
subpopulation with a ban on log export bans
and felling limits in various countries.

spirally, clustered at the ends of branches,
paripinnately compound with 2–5(–7) pairs
of leaflets; stipules absent; petiole 3.5–7 cm
long, rachis 2–20 cm long; petiolules 0.5–1.5
cm long; leaflets opposite, ovate-oblong to
elliptical, 5–20 cm × 2–10 cm; base: cuneate
to obtuse and slightly asymmetrical; apex:
obtuse to shortly acuminate; margins entire,
leathery, glabrous; veins: pinnate with 6–10 pairs
of lateral veins. Inflorescence: axillary panicle
up to 30(–40) cm long. Flowers unisexual, male
and female flowers very similar in appearance,
regular, 4–5-merous, whitish, sweet-scented;
pedicel 1.5–3 mm long; calyx free almost to
the base, with rounded lobes 1–1.5 mm long;
corolla lobes free, elliptical, 4–6 mm × 2–4
mm, somewhat hooded; stamens fused into an
urn-shaped tube 3–5 mm long, with 8–10
included anthers near apex, alternating with
rounded lobes; disk cushion-shaped; ovary
superior, globose to conical, 1–2 mm in
diameter, 4–5-celled; style up to 1 mm long;
stigma disk-shaped; male flowers with
rudimentary ovary, female flowers with
smaller, non-dehiscing anthers. Fruit an erect,
nearly globose, woody capsule 4–8(–10) cm in
diameter, greyish brown, dehiscent by 4–5
valves, many-seeded. Seeds disk-shaped or
quadrangular, strongly flattened, 1–2.5 cm
× 1.5–3.5(–5) cm, narrowly winged all around
the margin, brown.

Agroforestry uses
The wood is highly valued for furniture,
cabinet work, decorative boxes and cases
and veneer, and is also commonly used for
window frames, panelling, doors and staircases.
It is suitable for light flooring, ship building,
vehicle bodies, sporting goods, musical
instruments, toys, novelties, carving, plywood
and pulpwood. Traditionally, the wood is
used for dugout canoes. It is also used as
fuelwood and for charcoal production.
Medicinal uses
The bitter-tasting bark is widely used in
traditional medicine. An infusion is consumed
to treat colds, fevers pneumonia, abdominal
pain, vomiting and gonorrhoea;
Pulverized bark is taken as an aphrodisiac
and to treat male impotence. Bark is used
externally is used to treat wounds, sores and
ulcers. The oil from the seeds is rubbed into
the hair to kill lice. (Maroyi, A., 2008).

Flowering and fruiting
Distribution: Angola; Cameroon; Congo;
Congo, The Democratic Republic of the; Côte
d’Ivoire; Ghana; Liberia; Malawi; Mozambique;
Nigeria; Sierra Leone; Tanzania, United
Republic of Uganda; Zambia and Zimbabwe.
Also cultivated in many countries including India.

The one regrettable feature is that as
the species belongs to Meliaceae it faces the
possibility of Borer attack by Hypsiphyla robusta,
borers (Shyam Sundar, 1966). Silvicultural
techniques such as overhead shading of
saplings, mixed planting and removal of
lateral shoots, can reduce damage by shoot
borers. Seeds are commonly attacked by
seed-boring beetles and eaten by small rodents.
(Maroyi, A., 2008).

IUCN status: The tree is classified as
‘Vulnerable’ A1 cd in the IUCN Red List of
Threatened Species (2010). Literature reveals
that this species heavily exploited in East and
West Africa. Regeneration is poor in places,
6
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Growth statistics of the better of the two
Khaya anthotheca trees in Mandagadde
forest lodge compound recorded by Sri A.C.
Lakshmana in the forest lodge register is as
follows:

The farmers opting to its planting should
be informed of this one possible negative
feature. In West Africa it is planted by the
forest department on a fairly large scale (in
spite of the threat of borer attack) at about
25 trees per hectares in sites fully opened up,
mixed with other native species.

Year of planting is 1968

Though Khaya anthotheca belongs to
the moist deciduous forests of tropical Africa
should do well in sites which, if left to nature,
wood attain climax of moist deciduous or
semi evergreen forest types. The giants in
Mandagadde are in such a region, with good
loamy soil and, being in the open, are exposed
to full sunlight on all sides since planting.

Date of
recording

Girth at BH

02.01.1988

1.45 mtrs

29.12.1990

1.75 mtrs

13.09.1996

2.35 mtrs

23.01.2001

2.80 mtrs

23.01.2019

4.00 mtrs

Wood data base

Remarks

Under flowering

Under seeding.
Height 10 mtrs
clear bole

•

Average dry weight :

640 Kg/m3

•

Shrinkage

:

Radial 42%
Volumetric 10%

•

Colour

:

Heart wood colour variable but ordinarily pale brown. Quarter sawn
surface also exhibits ribbon stripe appearance.

•

Grain/Texture

:

Grain is straight to inter locked with medium to coarse texture.

•

Rot resistance

:

Moderate

•

Workability

:

Easy to work

•

Common uses

:

Veneer, plywood, turnery, furniture, interior trim and boat building.

Nursery technique is as follows:
1. Flowering

: Starts from November – December

2. Fruiting

: Starts from March to June.

3. Seeds

: Winged seeds-in capsules, wind dispersal.

4. Seed collection

: When capsules start splitting, manually capsules have to be collected,
and seeds taken out.

5. Seed viability

: Maximum one year, while fresh seeds are preferred.

6.

Shade dried seeds are soaked in cold water and sown in mother beds under shade, and
with paddy straw. Germination is nearly 100% after 2-3 weeks. One month old seedlings are
transplanted to poly bags of size 5” x 8” or 8” x 12”. 30 cms tall seedlings are fit for planting
but one year old seedlings which are about meter tall give better results.
7
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Plantations site

efforts of Sri K.H. Nagaraj, IFS (Retd.) and
Sri T. Balachandra, Conservator of Forests,
WP and Survey, Shivamogga and I/C CCF
Shivamogga Circle for assisting in data
gathering is gratefully acknowledged.

Preferred site is in semi evergreen or moist
deciduous forest regions, in open areas with
altitude up to 3500 feet. Soil should be well
drained.
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It is shade bearing in the early stage, but
is highly light demanding thereafter. It should
be inter-planted with the other species or
house hold sites. Not to be planted pure. It
can be planted at about 10 per acre with
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KHAYA ANTHOTHECA (WElW.) C.DC. (WHITE MAHOGANY)
A POTENTIAl SPECIES FOR AGRO FORESTRY
Srikanth V, Hosur, I.F.S.*, N. S. Jagannath**, l. R. Subbarao*** and Gangadhar****
Received : 13th April, 2019 Reviewed and Accepted : 20th May, 2019

Abstract
Khaya anthotheca (Welw.) C.DC. an exotic from east Africa was introduced in western ghat areas
of Karnataka during 1965-68. Observations made from the growth of the existing trees shows that,
it grows at very fast rate with a mean annual increment of approximately 6 cms. A good regeneration
rate could be observed wherever it is found. Seedlings have been raised from the wildlings and
also from the seeds. Plantations raised along with other indigenous species in some of the ranges of
Shivamogga division have been successful.
This species can be considered as a fast growing Agro forestry species, due to its versatile
use especially as an alternative to local timber and raw material for plywood industry products.
However, this needs an intensive study on various factors like Growth performance in different
Agro climatic zones, Economics and effect on various ecological and environmental factors before it is
introduced as an Agroforestry species.

Species Description

soils, sandy-clay and in wet sandy clay loam
soils and in plantations, it needs deep fertile
soils, with lot of water.

Khaya anthotheca (Welw.) C.DC. with
common name East African mahogany is
a large tree species in the Meliaceae family,
native to tropical Africa. It is widespread,
occurring from Guinea Bissau east to Uganda
and Tanzania, and south to Angola, Zambia,
Zimbabwe and Mozambique. It is fairly widely
grown in plantations within its natural area of
distribution, but also in South Africa, tropical
Asia and tropical America. The East African
mahogany grows in medium to low altitude
areas in evergreen forests. They require damp
lands in order to grow. According to Barroso
(1987) and Maroyi (2008), in areas of semideciduous forest, this species occurs in alluvial

In the natural habitat, it is a large tree,
and may achieve variable height between
40 and 65 m and a diameter of 1.20 m (DBH)
(Photo 1) Bole: Rectilinear and cylindrical,
presenting commercial free of ramifications
up to 30 m in height. Bark: Grey and smooth,
but can shed in small and circular scales,
leaving surface marked with cavities that are
speckled grey and yellowish-brown. The inner
bark is coloured pink to reddish. leaves:
Compound, alternate, spirally arranged,
but grouped near the end of the branches;
rachis of 6 to 20 cm in length, paripinnate,

*APCCF (Research & Utilisation) Doresanipalya Forest Campus, Bengaluru.
**DCF., Research, Doresanipalya Forest Campus, Bengaluru.
*** ACF., Research, Doresanipalya Forest Campus, Bengaluru.
**** RFO, Seed Unit, Mysuru.
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Photo 1: Khaya anthotheca planted in 1968 near inspection bungalow in
Mandagadde range, Shivamogga division
petioles of 3.5 to 7 cm in length, estipulate,
leaflets paripinnate, (2-5 pairs, rarely 7 pairs)
glabrous, shiny, opposite, ovate-oblong to
elliptical, 5 to 20 cm of length by 2 to 10 cm
in width. Leaflets are obtusely cuneate and
slightly asymmetric at base, obtuse to shortly
acuminate at apex; leathery in texture, veins

6 to 10 pairs of ribs each side; petiolules of
0.5 to 1.0 cm long.
Flowers unisexual, sessile, the male and
female very similar in appearance, regular,
male flowers have rudimentary ovary and the
female flowers have minor and indehiscent
10
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anthers. Fruit Composed of erect woody,
hairless capsules, approximately 4 to 8 (or
10) cm in diameter and greyish-brown in colour.
At the end of the period of maturation, the
flower separates into thin valves, of less than
5.0 mm thickness that are attached to the
base. Seeds many disciform or quadrangular,
flattened, closely winged along entire margin,
brown, 1 to 2.5 cm in length by 1.5 to 3.5 cm
in width. Germination hypogeal; the cotyledons
remain stuck to the integument of the seed;
epicotyle 5 to 8 cm in length; the first two
opposite leaves are simple.

have been planted in Kanagalakoppa of
Mandagadde range. In recent times this species
is abundantly planted in mixed plantations in
Mandagadde, Thirthahalli, and Agumbe and
in other Ranges as a regular species.In
subsequent year a promising growth of an
average mean annual increment of more than
5 cms (Table 1) has been observed in all the
planted areas. A profuse regeneration has
been observed. Seedlings have been raised in
nurseries by collecting seeds and wildlings .

Branches Plump, thick and hairless.
Branches are greyish in colour. Canopy is
rounded up, on a large scale. Dense, darkgreen foliage, which is divided into small,
thick tufts. This description may vary for our
conditions. Study is required in this aspect.

Due to the increase in the population,
consumption of forest produce has increased
many folds leading to over exploitation of the
Forest and Non-Forest areas thus, Farmer’s
and other industrialist are searching for
alternative hardy fast growing promising
species. Field observations reveals that this
species has got all the desired characters of
indigenous timber yielding species and even
farmer are looking forward for promising fast
growing species to augment their income,
certainly this species has got all the potential
to meet their sustainable income.

Reasons for introduction as agroforestry
species

Introduction in Karnataka: It is observed
from the inspection bungalow visitors book
that this species has been introduced in
Karnataka in the year 1968 during which
Sri Shyamsundar IFS., PCCF (Retd.) was
the then DCF of Shivamogga division and
Sri A.C. Lakshmana IFS., CCF (Retd.) was
ACF. Some five trees are found in the premises
of Mandagadde inspection bungalow. There
after it has been planted in the year 1984 in
Lakkunda of Agumbe range, Shivagmogga
division. Shettihalli IB, Srirangapattana range,
and Hanagere wild life Range. Some 50 trees
found to be planted in Hariharapura nursery
area on the banks of river Tunga in Koppa
division during the same year, out of which
presently 42 trees survive. Subsequently
plantations have been raised by planting
500 plants in the year 1991, along with the
other native tree species in Shedgar of Ubbur
state forest, Mandagadde range, Shivamogga
division. Now around 350 trees survive. Again
in the year 2007-08 around 50 Seedlings

This species is reported to be widely used
in native and other introduced countries for
furniture, flooring, panelling and boat building.
It is a very suitable tree for these projects
because the bark weathers well, is resistant to
borers and termites, fungal decay, and is tough
but saws well. In addition to being valued by
the furniture industry, used for carpentry,
plywood, laminates etc., the wood is suitable
for light weight constructions, light weight
floors, construction of ships and boats, bodies
of vehicles, cables, sports equipment and
musical instruments, toys, innovations, precision
instruments, carving, stairs and cellulose pulp.
It is also used as firewood and in charcoal
production. The wood may have a smooth
11

Mandagadde IB.,
Mandagadde range,
Shivamogga division.

Shedgar miscellaneous
plantation, Ubburu state forest,
Mandagadde range,
Shivamogga division.

Lakkunda abandoned nursery,
Megaravalli, Agumbe range,
Shivamogga division.

Shettihalli IB.,
Srigangapattana range,
Mandya division

Hariharapura nursery,
Sringeri Range, Koppa division

Sampigehalla, Kudi section,
Hanegeri wildlife Range.

Kanagalakoppa, Mandagadde Division

2

3

4

5

7

8

location

1

Sl. No.

12
50

01

42

2

5

350

5

No. of Plants

2007-08

1968

1984

1985

1984

1991

1968

Year of
Planting

0.54

4.0

1.8

2.2

2.1

1.5

3.0

Approximate
Average Girth
(Mtrs.)

4.90

8.00

5.29

6.66

6.17

5.55

6.00

Approximate
Mean Annual
Increment (Cms.)

Seeds were collected from different plantations in various localities and brought to the forest seed testing laboratory to find
out the different seed parameters like moisture content, seeds count per Kg, Germination, viability, seed health etc. Observations
are as follows:

Measurements have been taken from the existing trees and plantations. On observing the growth of the with average mean annual
increment: 5.32cms measurements taken during December 2018.

Table 1 – Growth rate of Khaya anthotheca
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Materials and methods

surface finish, but may require filler and dye
before polishing. The wood fixes nails and
screws well, receives stain well, but can crack
easily. Its flexion properties are bad. The wood
is capable of being laminated and sliced,
producing a laminate of excellent quality. The
wood can be turned very well. This species
is reported to have good medicinal values.
Bark, Root and leaves are used for medicinal
purposes.

To ascertain the suitability of this species
as a candidate for Agro forestry preliminary
experiments were carried out. From the records
of the forest department data was collected
regarding the various locations in which this
species were planted. The trees at eight
locations were visited. It was found that the
trees were planted in different periods ranging
from 1968 to 2008. A total number of 435
individuals were taken into consideration
and their girth and mean annual increment
was calculated. The results are provided in
Table 1.

Bark: It is bitter and used in traditional
medicine. A decoction of the bark can
be ingested, for treating coughs, fevers,
pneumonia, abdominal pain, vomiting and
gonorrhoea. It can also be applied on wounds,
lesions and ulcers. Is also taken as an
aphrodisiac and to treat impotence.

The seeds from 4 different localities i.e.
Inspection Bungalow, Mandagadde, 1991
plantation of Shedgar, Ubbur SF, Lakkunda of
Agumbe range and Megaravalli were collected.
Seeds were distributed to the Research Circles
so that raising of seedlings can be taken up
for future planting for multi-location progeny
Trial or in different agro climatic zones to
determine seed count/100gms and number of
seeds / Kg., and also to determine germination
patterns. (Table 2 and 3).

Root: In Tanzania, a decoction of the roots
is ingested to treat anaemia, dysentery and
rectal prolapse. It has also been used as a
brown-reddish dye.
leaves: In the Congo, it is said that the
leaves are used as ingredients of a poison
used on the arrows of tribal warriors. In several
African countries, this species is very common,
as an ornamental tree for shade, and along
roads. Occasionally, it is planted as a shade
tree in agroforestry systems. (Antônio Lelis
Pinheiro et al., 2011).

Results: With reference to existing trees
in various localities the following inference can
be drawn.

Table 2 – Seed count of different location. lakkunda seed shows variation, reason needs to
be found out
Sl. No.

Quantity of
seeds (gms)

location

Seed count Seeds per kg.
(Nos.)
(Nos.)

1

Near inspection bungalow
Mandgadde range.

100

366

3660

2

1991 plantation Shedgar,
Ubburu state forest, Mandgadde range.

100

387

3870

3

Lakkunda, Megaravalli, Agumbe range.

100

618

6180

13

My Forest – June 2019
Table 3 – Showing germination capacity of the seeds, tested in germination chamber at SF
Research, Doresanipalya
Sl.
No.

Source

No. of seeds
put to
germination
/date

No. of
days
required
for
germination

Germination
days/
period

No. of
seeds
germinated

Germination
(%)

Moisture
(%)

1

Mandagadde

30 21-3-2019

6-8

18-20

22

73

15.6

2

Mandagadde

30 30-3-2019

6-8

18-20

21

70

15.4

3

Ubburu

50 30-3-2019

6-8

18-20

44

88

15.8

4

Megaravalli

30 30-3-2019

6-8

18-20

24

80

15.8

Photo 2: 1991 Khaya anthotheca plantation, Shedgar, Ubburu state forest,
Mandagadde range, Shivamogga division
14
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Photo 3: Khaya anthotheca tree planted in 1984 at lakkunda, Megaravalli, Agumbe range,
Shivamogga division
a. It has the capacity to put up an average
girth increment of 5.32 cms/year and wider
adapatabilty.

based industry and also help in improving the
sustainable agricultural income and meeting
the needs of industrial raw materials, thus
helps in upliftment of socio-economic condition
of the growers.

b. It has almost same growth capacity
over two different agro climatic zones. (Needs
further study).

Conclusion

c. Versatile utility of the wood, good
capacity for regeneration both naturally and
in the nurseries (shown 80 to 90% germination
in cocoapeat media (Table 3), faster growth
rate (Table 1) are all supporting factors for
introduction of this species as agroforestry
species which may help in reducing the gap
between demand and supply of the wood

Growth of the species is excellent
as observed from the existing trees. After
extensive study of the species as per the set
objectives, if the desired outcome is satisfactory,
Khaya anthotheca can be recommended for
agroforestry and also for extending in other
parts of Karnataka, which can definitely provide
a solution for alternative to indigenous timber
15
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Photo 4: Seeds collected at Mandgadde inspection Bungalow

Photo 5: Khaya anthotheca seed germination in Forest seed laboratory
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Photo 6: seedlings raised in Agumbe range, Megaravalli nursery
2. To analyse the physical and chemical
properties of wood.

and plywood species thus helps in reducing
the burden on forest and improves the socioeconomic condition of farmers which ultimately
helps in sustaining agriculture.

3. To study the growth and suitability
of this species in farmers field indifferent
agro climatic zones and with association
with other species.

Following apspects may be considered for
further Study about this species.

Expected outcome of future studies:

It can be seen from available literature that
extensive studies on different aspects have
been made and results have been recorded
in its native country and other introduced
countries. In spite of this it is essential to study
the different aspects for the suitability of the
species to these environmental conditions
before its extension to other areas. The following
aspects can be proposed for studies,

1. Economics of the species.
2. Silviculture practices to be followed to
get optimum yield.
3. Impact on edaphic and ecological
factors.
4. Physical and Chemical properties of
the wood – for better utility of the wood.
5. Suitability of the species for agro
forestry in different agro climatic
zones.

1. To study the economics, silvicultural and
environmental aspects.
17
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Photo 7: Khaya anthotheca in Hanegere
Wildlife Range

Photo 8: Khaya anthotheca tree
Mandagadde IB premises
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Abstract
Dillenia pentagyna Roxb. is commonly known as Akshikiphal in Sanskrit and Kaadu kanigala
in Kannada, belonging to family Dilleniaceae. This plant is distributed in many Asian
countries; in India from Himalaya to south India. Traditionally the different parts of this plant are
used to treat cancer, wounds, diabetes, diarrhoea, bone fracture, cuts and burns, abdominal pains
etc. Based on phytochemical investigations this plant is reported to contain active constituents
like betulin, betulinic acid, dillenetin, dipoloic acid, myricetin, quercetin derivatives etc. Different
prepared extracts of these plants and their parts has been reported to contain flavonoid glycoside
and saponins, which may exert varied pharmacological activities like anticancer, antimicrobial,
antioxidant and many more. The present review approaches for, ethnomedicinal, phytochemical
investigations and therapeutic importance of the plant.

Introduction

approximately 250 000 species of world
biodiversity have been tested for medicinal
properties (McChesney et al., 2007; Verpoorte,
1998), leaving many more waiting for discovery.

Despite the increased number of modern
drugs in the pharmaceutical market, medicinal
herbs have maintained their popularity as an
alternative medicine due to low cost, their
effectiveness, less toxic less side effects or,
historical, cultural, and religious preferences
(Alzweiri, et al., 2011; Andel and Westers,
2010). The World Health Organization
(WHO) estimated that approximately 80% of
people in developing countries rely mainly on
natural products for their primary healthcare
(Mukherjee and Wahil, 2006). The global
market for medicinal herbs showed an upward
trend from US$23 billion in 2002 (Crabb,
2004) to approximately US$83 billion in 2008
(WHO, 2011). Even though drug discovery
from natural products has been historically
and intensively carried out since World
War 1, surprisingly only less than 10% from

Dilleniaceae is a family of evergreen
shrubs, sub-shrubs, or climbers comprising
about 12 genera including Acrotrema, Curatella,
Davilla, Didesmandra, Dillenia, Doliocarpus,
Hibbertia, Pachynema, Pinzona, Schumacheria,
Tetracera and Traxilisa. It is native to tropical
and warm-temperate regions such as Australia
and Asia. Most of the members of Dilleniaceae
consist of woody plants including Dillenia
(Kerrigan et al., 2011). Dillenia is a genus of
about 60 species. Dillenia pentagyna is a rare
medicinal tree, different parts of this plant is used
to treat cancer, wounds, diabetes, diarrhoea,
bone fracture, cuts and burns, abdominal pains
etc. The generic name Dillenia is named after
Johann Jacob Dillenius, a German botanist,

* Principal (Retd.), Visveswarapura College of Science, Bengaluru.
** Novo Nordisk, India, Whitefield, Bengaluru.
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the species name pentagyna indicates the
gynoecium is pentalocular.

Bengali

: Korkotta

Gujarati

: Karmal

The purpose of this review was to gather
the recent as well as previous published
information on ethnomedicinal, phytochemical
investigations and therapeutic importance of
the plant Dillenia pentagyna and present it
before scientific community to facilitate for
further researches and to understand the subject
of its potential image as multi-dimensional
therapeutic agent.

Assam

: Akshi

Chinese

: Xiao hua wu ya guo

Cambodian : Pheng

Division

: Phanerogamae

Subdivision : Angiospermae
Class

: Dicotyledonae

Subclass

: Polypetalae

Order

: Dilleniales

Family

: Dilleniaceae

Genus

: Dillenia

Species

: pentagyna Roxb.

Dillenia pentagyna Roxb. (Synonym: Dillenia
hainanensis Merr.) is deciduous trees up to
15 m tall. Bark is grayish in colour, smooth,
exfoliating; branchlets glabrous, stout. Leaves
are petiolate 2–5 cm, glabrous, with narrow
wings; shape is oblong to obovate-oblong,
20–60 × 10–25 cm in size, leathery surface,
secondary veins 25–50 on either side, showing
parallel margin with shallowly undulate teeth,
apex obtuse to subacute (Fig. 1). Flowers are
2–7 in number, small, fascicled at top of lateral
spurs (Figs. 2 & 3), 2–3 cm in diameter, less
than 2 cm in diameter in bud; pedicels 2–4
cm, bractlet is deciduous. Sepals and petals,
yellow coloured and obovate. Stamens are in
2 distinct groups, outer 60–90, 3–4 mm, slightly
curved in bud, inner ca. 10, reflexed, 6–9 mm;
anthers dehiscing with longitudinal slits. Carpels

Dillenia Pentagyna is known under different
vernacular or local names throughout the
regions it is distributed.
: Aggai, Kallai

English

: Dog Teak

Sanskrit

: Aksikiphal, Punnaga

Tamil

: Naytekku

Oriya

: Rai

Kannada

: Kanigala, Kaadu-Kanigala

: Janti, Sempu

Morphology of the plant

Regional Names

Hindi

Java

Dillenia pentagyna is widely distributed in
many Asian countries. It is distributed in rain
forests, thickets, hills; below 400 m. Hainan,
Yunnan in Bhutan, India, Indonesia, Malaysia,
Myanmar, Nepal, Thailand, and Vietnam.
The genus Dillenia has 60 species, of which
Dillenia pentagyna Roxb. available in India,
and distributed in Himalayan terrain, also from
Punjab to Assam, South India, Andamans,
Gujarat, Mizoram and West Bengal.

According to the botanical scheme of Engler,
the plant is classified as follows
: Plantae

: Agaaai, Taatarii

Geographical Distribution

Taxonomical Classification

Kingdom

Nepalese
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1

3 buds
Dillenia pentagyna. Figs. 1. leafy branch; 2. Flowering tree without leaves; 3. Flower

Dillenia pentagyna. Figs. 1. Leafy branch; 2. Flowering tree without leaves; 3. Flower buds
and flowers
and Flowers.
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Isolated active constituents

5 or 6, 3.5–4 mm in diameter; stylodia spreading,
4
containing
5-20 ovules per carpel. Pseudocarp
indehiscent, yellow/orange/red in colour.
Flowering starts in April-May. Fruits are globose
in shape, 0.5–1 cm in diameter, indehiscent,
greenish when fresh. Seeds exarillate.

5

Tiwari et al. (1980) have isolated a
new triterpene glycoside, namely, a-lrhamnopyranosyl-3b-hydroxy-lup-20(29)en-28-oic acid, from the ethanol extract of
stem by acidic hydrolysis. The compound
showed characteristics of saponin such as
strong foam-forming properties in aqueous
solution and hemolyse, the red blood cells.
Further isolation and characterization on
flavonoid
glycosides
namely
naringenin
7-galactosyl (1–4) glucoside, dihydoquercetin
5-galactoside, and rhamnetin 3-glucoside
were carried out. The compounds were
characterized based on the UV and
spectroscopy data as flavonone (naringenin
and dihydoquercetin) and flavonol (rhamnetin)
glycosides (Srivastava, 1981).

Ethnopharmacological uses
The tribals of Vindyha region Madhya
Pradesh (Gonda, Kol, Baiga, Panica, Kairwar,
Paw, Manji, etc.) use root decoction (25-50
ml) twice daily to treat body pain. The bark
powder (5-10 g) with water given thrice a day to
manage diabetes. The bark powder is also
given in the treatment of diarrhoea and
dysentery. Bark decoction is used for bath
to check infection also used once in a week
for hair growth and to check the baldness.
Leaf paste is used externally to treat cut
wounds, piles and in bone fracture, also
given internally to treat breast cancer (Dubey,
2009).

Pharmacological activities
Antitumour activity
Methanol extract of the stem bark dose
dependently increased the survivability of
tumour bearing mice. Among different doses
used 20mg/kg/day showed comparatively
better antitumor activity (% ILS ~ 75%) against
ascites Dalton’s lymphoma (Rosangkima, et
al., 2008). Ethanol extract of the stem bark
showed potent antitumor activity, i.e. % ILS
~ 55% and % ILS ~ 48% at a dose of 50 and
100mg/kg/day, respectively, in murine ascites
Dalton’s lymphoma model. Chloroform and
n-butanol fraction extracts also exhibited
antitumor activity. Chloroform fraction extract
showed highest antitumor activity (% ILS ~
89%) at a dose of 50mg/kg/day (Rosangkima,
et al., 2010).

The root and fruit of the plant used to treat
oedema (Nyman, et al., 1998).
Native people of North Andaman, India,
apply the leaf juice externally to treat wounds
(Prasad et al., 2008; Sharma et al., 2001).
Sharma et al. (2001) also reported that
decoction of the leaves is taken orally (2–3 times
daily) for the treatment of chest pain.
Ghimire and Bastakoti (2009) reported
the pain relief properties of the bark juice of
the plant taken orally by the people of the Tharus
of Nawalparasi District, Nepal.
In Central Kerala, India, besides for
medicinal purposes, the bark of plant is used for
charcoal production (Kumar, 2011).

Antibacterial Activity

Tribal of Vishakhapatnam use stem bark
to treat rheumatoid arthritis (Shyamala et al.,
2016).

The present investigation was carried out
to assess in vitro antimicrobial activity of the
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α-Glucosidase activity was assessed by
measuring the release of p-nitrophenol as
color measurement from pNPG at 405 nm.
Acarbose was used as a positive control. All
tests were performed in independently five
times (n=5) and data were expressed as mean
±SD. Percent of inhibition was calculated.
The result indicates that the anti-diabetic
activity of the extract. Further detailed in
vivo investigation is needed to explore the
possibility of using this fruit as supplementary
with food or as therapeutic agent (Ashish
Kumar Singha, et al., 2013).

crude and methanol extracts of both leaf and
fruits of the plant. Results obtained in the
present study revealed that the tested
extracts
exhibit
potential
antibacterial
activity against, Shigella dysenteriae 1,
Vibro cholerae non.0139(L4), Vibro cholerae
non. 0139(CSK6669) and E. coli. The test
performed by the disc diffusion method and
liquid culture method (Ashish Kumar Singha,
et al., 2013).
Methanol extracts of stem bark was
screened for antimicrobial potential against
seven bacterial species (Bacillus cereus,
Escherichia coli, Proteus vulgaris, Pseudomonas
aeruginosa, Bacillus subtilis, Salmonella
sp, Staphylococcus aureus) three fungal
species (Aspergillus niger, Penicillium sp. and
Trichoderma viride) by disc diffusion method
along with minimum inhibitory concentration
(MIC) against bacterial sp. The phytochemical
analysis had showed the presence of saponins,
flavanoids,
steroids,
cardiac
glycosides,
alkaloids, tannins and phenolics. Results
obtained in this study justify that the plant
is having broad spectrum antimicrobial activity
and a potential source of new classes of
antibiotics and antioxidants. (Venkata Smitha,
et al., 2012).

The aim of this study was to evaluate
the enzymatic antioxidant activity and
antihyperglycaemic activity of hydroalcoholic
(25:75) extract of Dillenia pentagyna Roxb.
fruits. Acute oral toxicity study was carried out
in healthy male Wister rats (150-200 g). The
dose was finally made to 200 mg/kg and
400 mg/kg b.w. for oral administration after
the LD50 estimation. Oral administration of
D. pentagyna extract in rat showed significant
restoration of blood glucose to normal level.
After 21st day of treatment, level of blood
glucose, hepatic and renal markers (ALP,
SGOT, SGPT and BILIRUBIN) were significantly
decreased when compared with the diabetic
control. Lowering of blood glucose and other
associated markers suggest that D. pentagyna
extract possess potent antidiabetic activity
which can be attributed to antioxidative
properties in fruit extract. The findings in this
study confirm the antidiabetic properties of
D. pentagyna fruits which justify its traditional
usage in the management of diabetes (Yadav,
et al., 2017)

Anti-diabetic activity
The methanol extract of leaf and fruit
were tested for its anti-diabetic activity
using α-glucosidase inhibitory assay and all
experiments were performed five times. The
enzyme inhibition assay was done by taking
50 μl of α-glucosidase (0.15 unit/ml) and 50
μl of sample added to start the reaction with
100μl of 3 mM p-nitrophenyl glucopyranoside
(pNPG) in 0.2 M sodium phosphate buffer
(pH 6.8) as a substrate. The reaction was
conducted at 37°C for 15 min and stopped
by the addition of 750 μl of 0.1 M Na2CO3.

Antioxidant activity
The methanol extracts of leaf and fruit
were tested for its free radical scavenging
property using superoxide radical scavenging
23
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tests. The program has used 50% ethanolic
extracts of botanically authenticated plant
samples. The extracts have been screened in
vitro against one RNA virus (Ranikhet disease
virus) Extracts showing high degree of activity
(Aswal et al.,1996).

activity and all experiments were performed
five times and the results indicates the
antioxidant activity of the extracts (Ashish
Kumar Singha et al., 2013). The crude extract
of stem bark was studied for antioxidant
activity using Ferric reducing antioxidant power
(FRAP) method. The results demonstrated
that the crude extract of the stem bark
exhibited strong antioxidant activity (Venkata
Smitha et al., 2012).

Conclusion
The extensive literature survey exposed
that Dillenia pentagyna is an important
medicinal plant with diverse ethnomedical and
pharmacological spectrum. Various biological
studies have been dedicated to this species,
but a small number of them are useful in
evaluating its traditional uses. The plant shows
the occurrence of many natural constituents
which are responsible for pharmacological
and medicinal properties. In future research
work, the evaluation needs to be carried out on
D. pentagyna in order to uses and preparation
of the plant in their practical clinical
applications, which can be recycled for the
welfare of the mankind.

Anti-inflammatory activity
The Mizo communities use the decoction
of Dillenia pentagyna bark to treat different
stomach ailments, inflammation and diabetes.
In this perspective, the methanolic extract of
the bark of D. pentagyna was evaluated for
its anti-inflammatory properties. The extract
showed the presence of flavanoids, triterpenoids,
steroids, phenolics, saponins, fixed oils
and others exerting varied pharmacological
activities. The methanolic extract of this plant
was found to contain active constituents such
as betulinic acid and β-sitosterol which are
found to actively interact with the inflammatory
mediators and suppressed the inflammation
when evaluated for its in vitro and in vivo
anti-inflammatory activity. The present study
suggests that the methanolic extract of
D. pentagyna bark showed significant antiinflammatory activity. This study also support
the folkloric use of the plant in diseases related
to inflammatory condition (Zothanpuia and
Kakoti, 2017).

Adulterants and Substitutes
Adulterants and Substitutes are the
common malpractices in herbal raw material
trade. Adulteration is considered as intentional
addition of foreign substances to increase the
weight of the product or to decrease its cost.
It may be due to – confusion in vernacular
names, lack of knowledge about the authentic
plants, non-availability, similarity in morphology,
activity, aroma, careless collection and other
unknown reasons. Many substitutes are
mentioned in Ayurveda texts. The accepted
source of Nagakesara is Mesua ferrea. In
some south Indian markets, the fruits of Dillenia
pentagyna are sold as Nagakesara, Malabar
Nagakesara (Dubey and Sawant, 2015).

Antiviral activity
CSIR Central Drug Research Institute
Lucknow (CDRI) has been the pioneer institute
to undertake large scale screening of Indian
plants for anti-microbial and other biological
activities using about 80 in vitro and in vivo
24
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Abstract
Decalepis arayalpathra is a narrow endemic, Critically Endangered (CR) medicinal plant shows very specific
niche, which has distribution in southern tip of Agasthyamalai Biosphere Reserve (ABR), southern India. Low
seedling establishment in natural habitat, seed predation by fruit wasp, low genetic diversity due to selfpollination and infection to root by rot-fungus are some of the parameters are responsible of reduction
in natural populations. Hence, this species requires simple and efficient propagation techniques for
its conservation. This article deals with standardization of seed propagation such as germination
methods, storage practices and potting medium for large scale multiplication. Pre-treatment with
seeds soaking in hot water (60°C) increased germination by 25% than control and showed better
results than other treatments. Coir pith compost medium showed better results for seed germination.
A combination of Rock Powder and Vermicompost (1:2) substrate gave best results compared to other
substrate tested. Seeds stored in room temperature showed best result than Cold Storage (4°C).
Storing of seeds in room temperature for four months increased germination by 20% compared to
fresh seeds. It is concluded that hot water pre-treatment is best for immediate seed germination and seeds
stored for 4 months in room temperature for long term germination.

Introduction

to unique habitat (grows only on open rocky
cliffs) and slopes of an altitude between 600
– 1400 m (Notification, 2009, 2011). The
Kanikkaran tribes inhabiting ABR use tubers
for treating peptic ulcer, cancer-like afflictions
and
rejuvenating
tonic
(Pushpangadan
et al., 1990) supported by recent biological
and phytochemical investigations (Chacko
et al., 2000; Shine et al., 2007). The roots are
adulterated with that of Hemidesmus indicus,

Decalepis arayalpathra (J. Joseph and V.
Chandras) Venter is a Critically Endangered
species belongs to the family Apocynaceae. It
is a perennial shrub, has narrow distribution in
Agasthyamalai Biosphere Reserve (ABR) of
southern Western Ghats. National Biodiversity
Authority of India affirmed D. arayalpathra as
“species of high conservation concern” due

* Institute of Trans Disciplinary Health Sciences and Technology (TDU-FRLHT), 74/2, Jarakabande Kaval,
Attur Post, Yelahanka via, Bengaluru 560 064, Karnataka, India.
** Department of Plant Science, Manonmaniam Sundaranar University, Tirunelveli 627 012, Tamil Nadu, India.
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a Sariva drug used in Ayurveda as blood
purifier, attributable due to the presence
of same vanillian compound 2-Hydroxy4-methoxybenzaldehyde
(Sarkar,
2013;
Gokul, 2016). This prompted uprooting of
D. arayalpathra for trade by locals for their
livelihood resulted in gradual decline of
population. Recent investigation also reveals
that specific niche, fragmented populations
with survival area less than 100 km2 and area
occupied area less than 10 km2 (Ravikumar
and Ved, 2000; Verma and Sarkar, 2014),
overexploitation of roots for trade (Ravikumar
and Ved, 2000; Sarkar, 2014), root rot
infection (Premalatha et al., 2015) and poor
establishment of seedling has lead to reduction
of population in wild. This encouraged
conservation of the species through tissue
culture techniques (Sudha and Seeni, 2001;
Gangaprasad et al., 2005; Sudha et al., 2005,
2013; Ahmad et al., 2017). There are only
three reports regarding the micropropagation
of D. arayalpathra (Sudha and Seeni, 2001;
Gangaprasad et al., 2005; Sudha et al., 2013)
in artificial environment. Hence, this research
article focuses on seed propagation techniques,
to the determine germination trials, effects of
storage period, different pre treatment trials
on seed germination in various germination
media, which help in immediate conservation
and restoration efforts of this species in
natural habitat in an economically and
environmentally feasible.

(Photo 1 & 2). Leaves are opposite, vivacious
green foliage with reddish-brown young shoots.
It bears small greenish to cream-yellow bisexual
flowers, arranged in monochasial branching
inflorescence (Photo 3). Fruits are in divaricate
follicles, with a cylindrical median groove
along the suture, narrowing towards the apex
and attached long white fibres (coma) as an
adaptation to wind dispersal (Photo 4-5).
Decalepis arayalpathra has restricted
distribution in Tirunelveli and Kanyakumari
districts of Tamil Nadu and in Thiruvananthpuram
and Kollam districts of Kerala in southern
Western Ghats of ABR. The plant samples
were collected by obtaining proper permission
from Tamil Nadu State Biodiversity Authority
(TNBB52/2011)
and
Forest
Department
(WL5/63687/2009) from Kalakad Mundanthurai
Tiger Reserve, Tirunelveli, and Tamil Nadu for
carrying out research. The experiments were
carried out in Ethno Medicinal Garden (EMG)
at Trans-Disciplinary University (TDU-FRLHT),
Bangalore for the present study.
Material collection
Mature seeds were collected from 20 to
30 individuals randomly from dehisced follicles
(Photo 4 & 5). The follicles were placed in a
tray covered with net cloth to prevent flight of
hairy seeds and left at room temperature for
a week. Then, seeds were cleaned by removing
the coma (Photo 6). Seed water content was
8.91 ± 0.06% fresh weight basis.

Materials and methods

Germination and Storage trials

Decalepis arayalpathra is a perennial
shrub, dichotomous branching with milky
latex; individual plant produces adventitious
stems from the tuberous root base and forms
clump. The roots are moniliform (bead like)
and emit fragrance when bruised. It grows
horizontally in 70-90° windswept vertical
rocky cliffs adjacent to sholas and grasslands

The seeds were stored in two temperature
regimes such as Cold Storage (CS) and
Room Temperature (RT). The CS seeds were
placed in 5-ml ependoff tube and directly in
refrigerator. Subsequently the seeds were
thawed at room temperature at the time of
experiment. RT seeds were placed in paper
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Photo 1-2: Habit and habitat views showing the growth of Decalepis arayalpathra in
rocky cliffs; 3: Flower twig; 4: Fruiting twig; 5: Fruit (follicles) dehiscence;
6: Cleaned seeds; 7: Seed germination and establishment of seedlings in root trainer;
8: Different stages of seedlings and plantlets from 2 to 18 months.
29

My Forest – June 2019
bags storage and stored inside an hermetic
sealed glass jar with silica gel and kept under
laboratory conditions at 25 ± 2°C in the dark
until the initiation of the experiment. The stored
seeds were subjected to germination test at
regular intervals (CS1 – 2 months, CS2 – 4
months, CS3 – 6 months, CS4 – 12 months and
RT1 – 2 months, RT2 – 4 months, RT3 – 6 months,
RT4 – 12 months) and C – fresh seeds were
used as control.

Yard Manure (FYM), Red soil and Sand (1:1:3)],
PM1 – Garden soil, Sand and Vermicompost
ratio (1:1:2), PM2 – Rock powder and
Vermicompost ratio (1:2), PM3 – Rock powder,
PM4 – Rock powder and Vermicompost (1:2),
PM5 – Rock powder and FYM (1:2). The
growth and survival of plant was observed up to
7 months after potting.
Experimental design and data analysis
The seeds collected from the same place
were used for the experiment. The experiment
was carried out in 4 replications of 25 seeds
for each treatment. Germinating seeds were
counted every 7 days over a period of 4 months.
At the end of this period, final germination
percentage, Speed of Germination Index (SGI),
Seedling Vigour Index-I (SVI-I) seedling length
and Seedling Vigour Index-II (SVI-II) dry mass
were calculated (Schmidt, 2000). Data on
medium and treatments were subjected to Twoway ANOVA test and Duncan’s Multiple Range
test (DMRT) to find out the significant effects
of the source variables and means compared
by using SAS software (Panse and Sukhatme,
1995).

Germination and Pre-treatment test
Seeds
were
subjected
pre-sowing
treatments with Tap Water (TW) and Gibberellic
acid (GA3) concentration soaked at 12 and
24 hrs and Hot Water (HW) at 60°C for
3 hrs. The soaking of seeds was done for
(TT & TW1) 12 hrs soaking and (TF & TW2)
24 hrs. The referent examination of seed
germination was performed on seeds treated
with the following combinations: C-Control
without soaking, TT1 – GA3 100 ppm,
TT2 – GA3 250 ppm, TT3 – GA3 500 ppm and
TW1 in 12 hrs soaking, TF1 – GA3 100 ppm,
TF2 – GA3 250 ppm, TF3 – GA3 500 ppm and
TW2 in 24 hrs soaking. Germination test was
conducted in ambient controlled polyhouse and
the observations were recorded for 14 weeks
(ISTA, 1999).

Results and Discussion
Effect of Germination medium
The final germination percentage of
D. arayalpathra seeds was significantly affected
by Growth Medium (P < 0.001). DMRT analysis
indicates that GM3 is effective medium with
significant higher (35.5) MGV and SGI (0.63),
while GM1 showed higher germination vigour
SVI-I and SVI-II (Fig. 1). It is also observed
that MGV and SGI together showed negative
correlation with SVI-I and SVI-II. Though,
GM3 gave better results in seeds germination,
survive in GM3 is less while in GM1, seeds
showed better vigour (Table 1). This may be
related to the loss of suitable soil mixtures that
are available in the natural conditions.

Standardizing medium for D. arayalpathra
In this study, two medium were used, one
Germination Medium (GM) for testing initial
seed germination and Potting Media (PM)
for transplanting plantlet. The GM was
experimented with the following combinations:
GMC – River sand (Control), GM1 – Rock
powder, GM2 – Vermicompost, GM3 –
Cocopeat compost, GM4 Garden soil, GM5
– Soil collected from natural habitat. Plantlets
obtained from the germination medium were
transplanted in six different potting mixtures
PMC – Control served as garden soil [Farm
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Fig. 1: Effect of seed germination and their survival percentage in different germination
medium (GM)
Table 1. Effect of various media composites on seed germination
Germination
Medium

Mean
Germination
Value (MGV)

Speed of
Germination
Index (SGI)

Seedling
Vigour
Index (SVI-I)

Seedling
Vigour
(SVI-II)

River sand (Control)

30.93ab

0.55

13.74

2.86

Rock powder (GM1)

9.13 c

0.16

27.27

5.68

29.56 ab

0.52

18.82

3.92

Cocopeat compost (GM3)

35.5 a

0.63

15.68

3.27

Garden soil (GM4)

22.50 b

0.40

11.00

2.29

Habitat substrate (GM5)*

24.94 b

0.44

13.91

2.90

Vermicompost (GM2)

*Soil from natural habitat, Means with the same letter does not differ significantly as per DMRT at 1% level of
confidence.
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Azadirachta indica, Adhatoda beddomei and
Premna nervosa.

Higher
germination
percentage
of
D. arayalpathra was observed in coir pith
compost (Fig. 1) compared to other media
which corroborates with that of yield of maize
grain (17%) achieved with the application of
coir pith compost (Kannan et al., 2013). Poor
seed germination in GM1 Rock powder was
attributed to minimal microbial association
and poor aeration (Souza et al., 2013). Poor
germination in natural soil may be due presence
of higher seedling vigour as observed in
Vermicompost medium due to the presence
of rich macro and micro nutrients (Noble,
1993) which enhances the soil structure and
porosity, facilitates the root respiration and
growth (Lee, 1992) and also increases the
nutrient
uptake
(Gunathilagaraj
and
Ravignanam, 1996; Sudhakar et al., 2002).
Similar finding on the use of Vermicompost in
enhancing seedling growth were reported by
Biradar, Mukund and Raghavendra (2005) in

Effect of Germination of stored seeds
Seed storage behaviour among species
is vital before choosing appropriate methods
of storage. (Hong et al., 1996). Analysis of
variance indicates that significance were less
than 0.0001 between the germination values
of the different stored seed. There were
significant differences in the germination
percentage of the seed stored in RT and
CS. Storage of seeds at CS showed the
germination below 25% compared to RT.
While seeds stored in RT2 for 4 months
have shown higher germination of 62.50%
compared to 2 months (58.33%) and fresh
seeds 41.67% but germination percentage
was reduced after 6 and 12 months stored
seeds (Fig. 2). Seeds observed to be viable
even after 1 year. RT seeds survived with

Fig. 2: Effect of seed germination percentage in two different temperature regimes
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16% germination (on coir pith compost). Thus,
D. arayalpathra seeds are prone to slow
physiological deterioration or ageing under
room temperature. Different studies have
reported the absence of negative effects of
cryopreservation on seed germination of
several wild species (Gonc¸ Alves and
Romano, 2009; Pérez-García and GonzálezBenito, 2008; Zaidi et al., 2010). In addition,
seed germination may also be affected by
environmental conditions to which mother
plants were exposed during seed development
(Delesalle and Blum, 1994). It has also been
deduced from the present study that the
storage of seeds at room temperature after
4th month slightly affected the materially and
their viability.

HW treatment was effective and the
Germination Value (Table 2) and germination
percentage (Fig. 3) was significant while
seeds soaked in tap water (TW1) showed
highest vigour of seedlings among all the
treatments. The number of seed germinated
using TW2 was observed to be very less
showing 100% survivorship while HW treatment
reduces the survivorship though responsible
for germination of more seeds among all the
treatments.
The seed germination of D. arayalpathra
was observed above 70% in hot water
treatment when compared to all other
treatments (Fig. 3). This may be due to
softening of seed coat that enhances imbibition
of water and similar result was observed in
Decalepis hamiltonii seeds (Anandalakshmi
and Prakash, 2010) thus breaking the seed
dormancy as in Thymus lotocephalus (Coelho
et al., 2012).

Treatments of seeds
Analysis of variance indicates that P Value
is less than 0.0001. DMRT indicates that the

Table – 2: Effect of pre-treatment’s and growth regulators on seed germination
Treatment
Conc. ppm

Soaking
Time

Mean
Germination
Value
(MGV)

Speed of
Germination
Index
(SGI)

Seedling
Vigour
Index
(SVI-I)

Seedling
Vigour
Index
(SVI-II)

3.69bc

0.06

13.37

3.18

0.63ef

0.01

43.20

10.29

GA3 250 (TT2)

1.31

ef

0.02

32.27

7.68

GA3 500 (TT3)

1.75de

0.03

23.78

5.66

Tap Water (TW1)

0.06

0.01

74.40

17.71

5.13ab

0.09

10.52

2.51

GA3 250 (TF2)

5.13ab

0.09

12.67

3.02

GA3 500 (TF3)

3.06cd

0.05

11.05

2.63

Tap Water (TW2)

5.75a

0.10

10.08

2.40

6.75a

0.11

9.33

2.22

Control (C)
GA3 100 (TT1)

GA3 100 (TF1)

Hot Water 60°C (HW)

12

24

3

f

Means with the same letter does not differ significantly as per DMRT at 5% level of confidence.
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Fig. 2: Effect of seed germination percentage in two different temperature regimes
The mixture of Rock powder and
Vermicompost acts like a microhabitat coupled
with microclimatic conditions which are
similar to that of the natural growth habitats
with rocky slopes, crevices and cliffs with
radiation and high drainage conditions (Iwasa
and Tabata, 2016). The mixture also supports
the growth of plantlets free from any kind of
fungal infection. However, other media
compositions developed damping off and
reduced the survival of the plantlets. D.
arayalpathra is one such species which does
not require any extra supplements for ex-situ
conservation with simulated habitat conditions
and may survive successfully over a period
of time. However, the time required for root
induction and establishment of shoots may be
longer as the plant is a rock out crop which
exhibits generally slow growth even in the
natural habitats.

Effect of Potting Medium on D. arayalpathra
plant growth
The findings of the study reveals that
survival percentage was significantly high in
a mixture of Rock powder and Vermicompost
in 1:2 ratio followed by mixture of Garden
soil, Sand and Vermicompost in 1:1:2 ratio.
Mortality of plantlets was observed in Rock
powder and in Garden soil when they were
used
individually.
Rock
powder
and
Vermicompost mixture (4.33 ± 0.58) has
shown higher survival percentage when
compared to all other potting media which
may be due to increase in water infiltration and
water retention capacity (Souza et al., 2013).
Improved plant growth is a result of better
plant nutrition with the addition of Rock powder
and Vermicompost. Vermicompost stimulates
the plant growth by contributing to microbial
activity and increases nutrient availability and
the efficiency of nutrient uptake (Vaughan and
Malcolm, 1985).
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Fig. 5: Effect of different potting medium and their survival percentage
Conclusion

conditions. The seeds have viability more
than a year. This study indicating that
D. arayalpathra can propagate by Indian socio
economic and classical methods to address
immediate conservation for maintaining the
native genetic resources and restoration efforts
of this species. Consequently, this study will
be offered in agricultural development for
domestication of plants for commercial and
medical use.

From the present study, it was concluded
that Coir pith compost is a superior substrate
for seed germination while Rock powder along
with Vermicompost (1:2) is the best potting
medium. Hot water treatment at 60°C for
3 hours and soaking of seeds in water for
24 hours is finest and easy pre-treatment
which is easy to apply for large scale
multiplication for conservation in the field
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Fig. 6: Effect of different potting medium and Mean Germination Value on
establishment of seedlings
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Abstract
Not all forests are alike. Forest types depend various factors like geographical location, climate, vegetation
etc. Classification of forests into various types will help in understanding forestry in a comprehensive way.
Several forestry experts like Beard (1944), Fosberg (1958), Webb (1958), Schimper (1898), Mayr (1909),
Rubner (1925) and Thornthwaite (1933), Burt-Davy (1938), Swain and Gaussen (1938) to name a few
have proposed classification of forests based on various factors. Champion and Seth (1968) proposed
a classification system in a book entitled ‘A Revised Survey of the Forest Types of India’. The present
paper attempts to provide a bird’s eye view on the forest types of India in general and Karnataka forest
types in particular cater the needs of the foresters.

Introduction

classification system is more popularly known
as Champion and Seth system.

For comprehensive understanding of
forestry, it is necessary to classify the forests
into various types. With this objective in view,
a number of classification systems were
developed in the past. The systems developed
by Beard (1944), Fosberg (1958) and Webb
(1959) were based mainly on vegetation
(floristic grouping). The systems developed by
Schimper (1898), Mayr (1909), Rubner (1925)
and Thornthwaite (1933) were based mainly on
climatic factors. There were a few classification
systems, such as those developed by BurtDavy (1938), Swain and Gaussen (1938), which
were based mainly on eco-system which gave
sufficient weightage to both vegetational and
climatic factors. ‘A Preliminary Survey of the
Forest Types of India and Myanmar’ authored
by Mr. H.G. Champion and published in 1935
also belongs to this classification system. The
classification system was further revised by
Sir H. G. Champion and Mr. S. K. Seth and
published in 1968 in the book entitled ‘A Revised
Survey of the Forest Types of India’. This

Forest Types
In the revised classification by Champion
and Seth, the forests of India have been
classified into six Major Groups:
I

: Moist Tropical Forests;

II : Dry Tropical Forests;
III : Montane Subtropical Forests;
IV : Montane Temperate Forests;
V : Sub-Alpine Forests; and
VI : Alpine Scrub
The six major groups mentioned above
are further divided into 16 groups with serial
numbers 1 to 16 as follows: I (1, 2, 3 & 4), II (5,
6 & 7), III (8, 9 & 10), IV (11, 12 &13), V (14) and
VI (15 & 16).

*Former Principal Chief Conservator of Forests (HoFF), Karnataka Forest Department.
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Under the Major Group VI (Alpine Scrub), we
have the following two groups:

Under the Major Group I (Moist Tropical
Forests), we have the following four groups:
Group 1:

Tropical
Forests;

Wet

Group 2:

Tropical
Forests;

Group 3:

Tropical
Forests;

Group 4:

Littoral and Swamp Forests.

Group 15: Moist Alpine Scrub;

Evergreen

Group 16: Dry Alpine Scrub.

Semi-evergreen
Moist

Each forest group is further divided into
sub-groups such as A, B, C, etc. For example,
Group 1 (Tropical Wet Evergreen Forests) has
two sub-groups:

Deciduous

Sub-group 1A: Southern tropical wet
evergreen forests;

Under the Major Group II (Dry Tropical
Forests), we have the following threes
groups:
Group 5:

Tropical Dry Deciduous Forests;

Group 6:

Tropical Thorn Forests;

Group 7:

Tropical Dry Evergreen Forests.

Sub-group

Subtropical Broadleaved Hill
Forests;

Group 9:

Subtropical Pine Forests;

Group 10: Subtropical
Forests.

Dry

Each sub-group is further divided into types
such as C1, C2, E1, E2, S1, S2, DS1, DS2,
L1, L2, TS1, TS2, FS1, FS2, SS1, SS2, RS1,
RS2, etc. depending upon their climax status.
Here, C represents climatic climax stage, E
represents edaphic climax stage, S represents
secondary stage, DS represents degradation
stage (scrub, savannah), L represents littoral
forest, TS represents tidal swamp (mangrove
forest), FS represents freshwater swamp, SS
represents seasonal swamp, RS represents
riparian swamp, etc. For example, the sub-group
1A (Southern tropical wet evergreen forests) is
divided into the following five forest types:

Evergreen

Under the Major Group IV (Montane Temperate
Forests), we have the following three groups:
Group 11:

Montane
Forests;

Wet

Temperate

Group 12: Himalayan
Forests;

Moist

Temperate

Group 13: Himalayan
Forests.

Dry

Temperate

wet

Group 2 (Tropical Semi-evergreen Forests)
has two sub-groups (2A and 2B), Group 3
(Tropical Moist Deciduous Forests) has three
sub-groups (3A, 3B and 3C), Group 4 (Littoral
and Swamp Forests) has five sub-groups (4A,
4B, 4C, 4D and 4E), and so on.

Under the Major Group III (Montane
Subtropical Forests), we have the following
three groups:
Group 8:

1B: Northern tropical
evergreen forests;

1A/C1: Giant evergreen forest;
1A/C2: Andamans
forest;

Under the Major Group V (Sub-Alpine
Forests), we have only one group:

tropical

evergreen

1A/E1: Andamans moist deciduous forest;

Group 14: Sub-Alpine Forests.
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Sometimes, a forest type is further classified
into sub-types such as a, b, c, etc. For example,
the type 3B/C1 (Moist teak-bearing forest) is
classified into three sub-types as

1A/C3: Southern hilltop tropical evergreen
forest;
1A/C4: West coast tropical evergreen
forest.

3B/C1a: Very moist teak forest;

As another example, the group 3 (Tropical
moist deciduous forests) is divided into the
following two sub-groups:
3A:

Andamans
forests;

3B:

South Indian moist deciduous
forests.

moist

3B/C1b: Moist teak forest;
3B/C1c: Slightly moist teak forest.

deciduous

Similarly, the type 5A/C1 (Dry teak-bearing
forest) is further classified into two sub-types as
5A/C1a: Very dry teak forest;
5A/C1b: Dry teak forest.

The sub-group 3B (South Indian moist
deciduous forests) is divided into three forest
types:

3B/2S1: Southern secondary moist mixed
deciduous forest.

To denote a forest type or a sub-type,
both the sub-group and the group it belongs to
must be indicated. For example, ‘West coast
tropical evergreen forest’ is denoted as 1A/C4.
Very moist teak forest is denoted as 3B/C1a,
moist teak forest as 3B/C1b and slightly moist
teak forest as 3B/C1c. Southern secondary
moist mixed deciduous forest is denoted as
3B/C2/2S1.

As another example, the group 5 (Tropical
dry deciduous forests) is divided into two subgroups:

Most of the forests of Karnataka fall under
various sub-groups, types and sub-types under
the Groups 1 to 6 and 8. These are:

3B/C1: Moist teak-bearing forest;
3B/C2: Southern moist mixed deciduous
forest;

Group 1:

Tropical
Forests;

Group 2:

Tropical
Forests;

Group 3:

Tropical
Forests;

Group 4:

Littoral and Swamp Forests;

5A/C1: Dry teak-bearing forest;

Group 5:

Tropical Dry Deciduous Forests;

5A/C2: Red Sanders bearing forest;

Group 6:

Tropical Thorn Forests;

5A/C3: Southern dry mixed deciduous
forest.

Group 8:

Subtropical Broad leaved Hill
Forests.

5A:

Southern tropical dry deciduous
forests;

5B:

Northern tropical dry deciduous
forests.

The sub-group 5A (Southern tropical dry
deciduous forests) is divided into three forest
types:
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In Karnataka, the following forest types and sub-types are met with:
Various Forest Types/Sub-Types Found in Karnataka
Sl. No.

Title of Forest Types

Forest Types

1

Southern tropical wet evergreen forest

1A/C4

2

Southern hill top tropical evergreen forest

1A/C3

3

Southern subtropical hill forest

8A/C1

4

South Indian subtropical hill savannah (woodland)

8A/DS1

5

Myristica swamps

4C/FS1

6

Cane brakes

7

Wet Bamboo brakes

8

Ochlandra reed brakes

8A/E1

9

Pioneer Euphorbiaceous scrub

1/2S1

1/E1, 2/E1
1/E2

10

Mangrove forest

4B/TS2

11

Southern tropical semi-evergreen forest

2A/C2

12

West coast secondary evergreen Dipterocarpus forest

2A/2S1

13

Lateritic semi-evergreen forest

2B/E4

14

Moist bamboo brakes

2B/E3

15

Southern tropical moist deciduous teak bearing forest

3B/C1

16

Very moist teak forest

3B/C1a

17

Moist teak forest

3B/C1b

18

Slightly moist teak forest

3B/C1c

19

Southern moist mixed deciduous forest

3B/C2

20

Southern secondary moist mixed deciduous forest

21

Riparian fringing forest

4E/RS1

22

Dry teak bearing forest

5A/C1

23

Very dry teak forest

5A/C1a

24

Dry teak forest

5A/C1b

25

Southern dry mixed deciduous forest

5A/C3

26

Boswellia forest

5/E2

27

Hardwickia forest

5/E4
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Sl. No.

Title of Forest Types

Forest Types

28

Dry bamboo brake

5/E9

29

Dry deciduous scrub

5/DS1

30

Dry savannah forest

5/DS2

31

Dry tropical riverine (fringing) forest

5/1S1

32

Secondary dry deciduous forest

5/2S1

33

Euphorbia scrub

5/DS3

34

Lateritic scrub forest

35

Dry grass land

5/DS4

36

Southern thorn forest

6A/C1

37

Southern thorn scrub

6A/DS1

38

Southern Euphorbia scrub

6A/DS2

5/E7

Indian forest records: new series:
silviculture, Indian forest records. v.1, no.1.
Manager of Publications.

An important aspect regarding the
Champion and Seth classification of forests
is that it has given adequate weightage to the
effects of biotic interferences on our forests.
By factoring in anthropogenic causes, it has
been possible to bring various forest ecosystems, including the most severely ravaged
ones, into its fold. As a result, this classification
system has remained very relevant in the
present forestry scenario, where human
interference and human intervention have to
a considerable extent altered or shaped the
composition and status of the forests.

Champion, H. G. and S. K.Seth. (1968). A
Revised Survey of the Forest Types of India.
Govt. of India press. Nasik, India.
Fosberg, F. R. (1967). A classification of
vegetation for general purposes. 73-102 p.
In: Guide to the Check Sheet for IBP Areas,
G.F. Peterken (Ed.). IBP Handbook No. 4.
Blackwell Scientific Publ., Oxford.
Gaussen, H. (1954). Rapport général sur la
cartographie écologique. Les divisions
écologiques du monde. Coll. Intern. CNRS.
Paris.
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Abstract
Kudremukh National park abounds in variety of flora and fauna including rare and endangered ones.
The area was mined by Kudremukh Iron Ore Company from 1969 to 1999. Mining operations were
stopped on 1 January 2006. The present article provides information on the species diversity within
the mined zone of this national park. The paper lists 108 plant species from the area. The documented
species showed Shannon’s diversity of 3.5 and Simpson’s species richness of 0.06. A brief note on
animal density is also provided.

Introduction

period on 25.07.1999. The mine extent in
forest land stood at around 600 Ha by end of
1999. Government of India extended the lease
for 2 years over the broken area. The Hon’ble
Supreme Court in its judgment in I.A.670/2001
in WP 202/1995 dated: 30.10.2002 ordered the
closure of mining operations from 31.12.2005.
Mining operations at KNP stopped on
01.01.2006. Mined Area in leased forest land is
shown in Fig. 1.

Kudremukh National Park- situated in
the Western Ghats of Karnataka with a
geographical area of 600.32 km2 was notified
in the year 1987. About 40 percent of the
National Park is covered by tropical montane
grassland-shola ecosystem (Fig. 1). The
terrain is hilly and rugged with altitude ranging
from 300m in the lowlands to 1892 metres at
Kudremukh Peak from mean sea level. The
rivers Tunga, Bhadra and Netravathi originate
from the hilly forests of this National Park. The
park is home to variety of flora and rare and
endangered fauna including the Lion Tailed
Macaque and Tiger.

The topographic and rainfall characteristics
in combination with the open-cast mining
activities, road-building and other land breaking
activities caused by the mining operations
resulted in high sediment discharges in the
Bhadra river system. This study was conducted
to document the present species diversity
within the mined area.

Kudremukh Iron Ore Company Limited was
granted mining lease from 1969 to 1999 over
3203.55 ha of reserve forest land and 1220.03
ha of revenue land. KIOCL have utilized the
leased land for various purposes such as mine
proper, township, water cum waste storage
reservoir, etc. KIOCL continued the mining
operations up to 1999 until the expiry of lease

Methodology
The study design is based on random
sampling method. Four long term monitoring
ecological permanent plot of size 50m x50m

Head, Department of Botany, Sri JCBM College, Sringeri 577 139, Karnataka.
DCF, Kudremukh Wildlife Division, Karkala, Karnataka.
3
ACF, Kudremukh sub-division, Kudremukh Wildlife Division, Karkala.
1
2
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Fig. 1 – Vegetation map of Kudremukh National Park
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Fig. 2 – Aerial view of four plots laid in Mining Area (Image Courtesy: Google Earth)
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PlATE 1 – Current status of Mining Area

Boundary of the mining area

Unmined area

Zeuxine strateumatica (Ground orchid)

Mined area

Equisetum sp. (Pteridophyte)

lush growth of the vegetation
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crevices of the surrounding grasslands are
the
dominant
grasses
with
maximum
Important Value Index (IVI). Wendlandia
thyrsoidea, a very common small tree species
in the surrounding shola is the dominant tree
species with maximum IVI (Table 1). A
terrestrial orchid, Zeuxine strateumatica and a
pteridophyte member Equisetum sp. are unique
to mining area. The documented species shows
Shannon’s diversity value of 3.25 and Simpson’s
species richness of 0.06.

was laid within the broken/mined area of in
the month of February, 2017 (Fig. 2). Care
was taken while selecting the area to minimize
the bias in such a way that the selected area
should represents maximum species cover
and different topography like flat area with
moderate slope at one end and nearer to
boundary representing ecotone with edge
effect (PLOT – A @ N13.18694 E75.25829),
complete flat area with mining rocky residues
(PLOT – B @ N13.18881 E75.25044), a
perennial stream with marshy habitat (PLOT –
C @ N13.18938 E75.25046) and a stabilized
sloppy area (PLOT – D @ N13.19098 E75.25463)
(Plate 2)

Animal density
Animal density is also documented by
indirect methods like pug marks, pellets, scats
and dung. Out of 400 quadrats, pellets of Sambar
deer was found in 113 quadrats (28.25%),
pellets of hare found in 32 quadrats (8%),
Gaur dung was noticed in 3 quadrats (0.75%),
scat of porcupine in 3 quadrats (0.75%) and
scat of wild dog in one quadrat. Tiger, a key
stone species for conservation aspect and an
ecological indicator of the healthy, balanced
ecosystem; its pug marks was noticed just
outside the quadrats.

Each plot was subdivided into 100 quadrats
of size 5m x5m (Total 400 quadrats). In each
quadrat all the plant species available in the
month of February, 2017 were recorded. Along
with plant species, animal sign encounter
(pugmark, track, pellets, dung) within the
quadrants was also recorded (Plate 3). The
documented species were identified and data
was analyzed statistically using established
methods. (Gamble 1998; Bhat, 2014; Saldanha
and Nicolson, 1976; Ramaswamy et al., 2001;
Yoganarasimhan and Razi, 1981; Balakrishna
Gowda 2004; Sachin A. Punekar and
Lakshminarasimhan, 2011; Bhagat et al., 2008;
Keshavamurthy, K. R. and Yoganarasimhan,
S. N. 1990; Cottam and Curtis, 1956; Shannon
and Wiener, 1963; Simpson, 1949).

Conclusion and recommendations
Nature cures man made injuries itself, if
we allow it undisturbed. 30,892 individuals of
plants belonging to 108 species with in one
hectare is the commendable rejuvenation in
mining area. All the species documented in the
mining are very commonly seen in surrounding
shola grasslands, whereas two species are
unique to that mining area. Shannon’s diversity
value 3.25 and Simpson’s species richness
value of 0.06 shows very good diversity
and species richness in the mining area. It is
very well noticed that the species diversity
and density is high in slopes compared to flat
area. Grasses, commonly called ‘green gold’
are the basic for the herbivore’s population.
Roughly 65 species of grasses are still
recorded from the Kudremukh National Park.

RESUlTS
Plant diversity
A total of 30,892 individuals of plants
belonging to 108 species were documented with
in the 400 quadrats which includes 33 grass
species, 07 fern species, 06 sedges, 39 herbs,
04 shrubs and19 regenerating tree species
(Table 1). Grasses namely Jansenella
griffithiana and Dimeria ornithopoda and
golden ferns which are commonly grow in rock
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PlATE 2 – Plot establishment and data collection

PlOT – A

PlOT – B

PlOT – C

PlOT – D
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PlATE 3
Animal evidence: Direct Sign, Pug Marks, Pellets, Seat, Foot Print etc.
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Table: 1 Species diversity in mining area, Kudremukh National Park
Sl. No. Species

Ni

TQSO

F

RF

D

RD

A

IVI

840

52

0.13

1.86

2.10

2.72

16.15

4.58

1601

122

0.31

4.36

4.00

5.18

13.12

9.55

Grasses
1

Arthraxon hispidus

2

Arthraxon lanceolatus

3

Arundinella pumila

25

4

0.01

0.14

0.06

0.08

6.25

0.22

4

Arundinella purpurea

12

4

0.01

0.14

0.03

0.04

3.00

0.18

5

Chrysopogon hackelii

980

111

0.28

3.97

2.45

3.17

8.83

7.14

6

Cymbopogon martini

599

110

0.28

3.94

1.50

1.94

5.45

5.87

7

Cynodon dactylon

29

7

0.02

0.25

0.07

0.09

4.14

0.34

8

Dichanthium oliganthum

3

3

0.01

0.a11

0.01

0.01

1.00

0.12

9

Dichanthium sp.

6

2

0.01

0.07

0.02

0.02

3.00

0.09

10

Dimeria ornithopoda

3352

177

0.44

6.33

8.38 10.85

18.94 17.18

11

Eragrostis atrovirens

452

30

0.08

1.07

1.13

1.46

15.07

2.54

12

Eragrostis cilianensis

7

1

0.00

0.04

0.02

0.02

7.00

0.06

13

Eragrostis unioloides

88

7

0.02

0.25

0.22

0.28

12.57

0.54

14

Eragrostis sp.

189

25

0.06

0.89

0.47

0.61

7.56

1.51

15

Fimbristylis dichotoma

10

3

0.01

0.11

0.03

0.03

3.33

0.14

16

Glyphochloa forficulata

22

3

0.01

0.11

0.06

0.07

7.33

0.18

17

Heteropogon contortus

1

1

0.00

0.04

0.00

0.00

1.00

0.04

18

Isachne globosa

18

4

0.01

0.14

0.05

0.06

4.50

0.20

19

Ischaemum diplopogon

12

1

0.01

0.04

0.03

0.04

12.00

0.07

20

Ischaemum indicum

10

1

0.01

0.04

0.03

0.03

10.00

0.07

21

Jansenella griffithiana

3747

194

0.49

6.94

9.37 12.13

22

Panicum repens

1

1

0.001

23

Pennisetum pedicellatum

1449

96

0.24

3.43

3.62

24

Pennisetum polystachyon

436

22

0.06

0.79

25

Saccharum sp.

80

10

0.03

26

Sacciolepis indica

272

28

27

Schlena levis

9

28

Setaria pumila

9

1.00

0.04

4.69

15.09

8.13

1.09

1.41

19.82

2.20

0.36

0.20

0.26

8.00

0.62

0.07

1.00

0.68

0.88

9.71

1.88

2

0.01

0.07

0.02

0.03

4.50

0.10

2

0.01

0.07

0.02

0.03

4.50

0.10
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Sl. No.

Species

Ni

TQSO

F

RF

D

RD

A

IVI

29

Sorghum nitidum

9

2

0.01

0.07

0.02

0.03

4.50

0.10

30

Themeda tremula

296

28

0.07

1.00

0.74

0.96

10.57

1.96

31

Themeda triandra

1364

106

0.27

3.79

3.41

4.42

12.87

8.21

32

Tripogon sp.

172

20

0.05

0.72

0.43

0.56

8.60

1.27

33

Unknown grass

31

8

0.02

0.29

0.08

0.10

3.88

0.39

44

7

0.02

0.25

0.11

0.14

6.29

0.39

Ferns
34

Lygodium sp.

35

Pteris sp.

1

1

0.00

0.04

0.00

0.00

1.00

0.04

36

Pteridium aquelium

4

1

0.00

0.04

0.01

0.01

4.00

0.05

37

Silver fern

175

14

0.04

0.50

0.44

0.57

12.50

1.07

38

Fern 2

76

14

0.04

0.50

0.19

0.25

5.43

0.75

39

Fern

376

54

0.14

1.93

0.94

1.22

6.96

3.15

40

Golden fern

3460

181

0.45

6.48

8.65 11.20

1

1

0.00

0.04

0.00

0.00

1.00

0.04

19.12 17.68

Sedges
41

Cyperus neuatanis

42

Cyperus nutans

16

5

0.01

0.18

0.04

0.05

3.20

0.23

43

Cyperus sp. 1

40

7

0.02

0.25

0.10

0.13

5.71

0.38

44

Cyperus sp. 2

8

1

0.00

0.04

0.02

0.03

8.00

0.06

45

Cyperus sp. 3

257

28

0.07

1.00

0.64

0.83

9.18

1.83

46

Cyperus sp. 4

102

12

0.03

0.43

0.26

0.33

8.50

0.76

Herbs
47

Ageratum conyzoides

346

36

0.09

1.29

0.87

1.12

9.61

2.41

48

Asteraceae sp. 1

123

28

0.07

1.00

0.31

0.40

4.39

1.40

49

Asteraceae sp. 2

93

24

0.06

0.86

0.23

0.30

3.88

1.16

50

Asteraceae sp. 3

290

27

0.07

0.97

0.73

0.94

10.74

1.90

51

Blumea sp.

38

10

0.03

0.36

0.10

0.12

3.80

0.48

52

Borreria stricta

2383

178

0.45

6.37

5.96

7.71

53

Carex glauca

7

1

0.00

0.04

0.02

0.02

7.00

0.06

54

Cassia mimosoides

96

17

0.04

0.61

0.24

0.31

5.65

0.92

55

Centella asiatica

88

18

0.05

0.64

0.22

0.28

4.89

0.93
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Sl. No. Species

Ni

TQSO

F

RF

D

RD

A

IVI

1856

145

0.36

5.19

4.64

6.01

12.80 11.20

18

1

0.00

0.04

0.05

0.06

18.00

0.09

162

17

0.04

0.61

0.41

0.52

9.53

1.13

4

2

0.01

0.07

0.01

0.01

2.00

0.08

56

Conscora diffusa

57

Crassocephalum crepidioides

58

Crotalaria sp.

59

Desmodium triaquetrum

60

Emelia sonchifolia

100

17

0.04

0.61

0.25

0.32

5.88

0.93

61

Equisetum sp.

275

28

0.07

1.00

0.69

0.89

9.82

1.89

62

Eupatorium odoratum

1323

176

0.44

6.30

3.31

4.28

7.52 10.58

63

Exacum bicolor

8

5

0.01

0.18

0.02

0.03

1.60

0.20

64

Hydrocotyle javanica

60

10

0.03

0.36

0.15

0.19

6.00

0.55

65

Indigofera sp.

134

12

0.03

0.43

0.34

0.43

11.17

0.86

66

Leea indica

8

1

0.00

0.04

0.02

0.03

8.00

0.06

67

Leucas marrubioides

45

16

0.04

0.57

0.11

0.15

2.81

0.72

68

Lycopodium cernuum

562

34

0.09

1.22

1.41

1.82

16.53

3.04

69

Melastoma sp.

19

6

0.02

0.21

0.05

0.06

3.17

0.28

70

Mimosa pudica

86

17

0.04

0.61

0.22

0.28

5.06

0.89

71

Oxalis corniculata

1

1

0.00

0.04

0.00

0.00

1.00

0.04

72

Papilionaceae sp. 1

2

1

0.00

0.04

0.01

0.01

2.00

0.04

73

Papilionaceae sp. 2

15

2

0.01

0.07

0.04

0.05

7.50

0.12

74

Papilionaceae sp. 3

38

9

0.02

0.32

0.10

0.12

4.22

0.45

75

Phyllanthus amarus

29

15

0.04

0.54

0.07

0.09

1.93

0.63

76

Pogostemon sp.

590

49

0.12

1.75

1.48

1.91

12.04

3.66

77

Polygonum chinensis

35

16

0.04

0.57

0.09

0.11

2.19

0.69

78

Smithia sp.

1

1

0.00

0.04

0.00

0.00

1.00

0.04

79

Sonchus sp.

290

54

0.14

1.93

0.73

0.94

5.37

2.87

80

Stachytarpheta indica

7

3

0.01

0.11

0.02

0.02

2.33

0.13

81

Unknown 1

3

1

0.00

0.04

0.01

0.01

3.00

0.05

82

Triumfetta bogotensis

1

1

0.00

0.04

0.00

0.00

1.00

0.04

83

Urena lobata

18

3

0.01

0.11

0.05

0.06

6.00

0.17

84

Vigna sp.

95

20

0.05

0.72

0.24

0.31

4.75

1.02

85

Zeuxine strateumatica

6

2

0.01

0.07

0.02

0.02

3.00

0.09
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Sl. No.

Species

Ni

TQSO

F

RF

D

RD

A

IVI

6

3

0.01

0.11

0.02

0.02

2.00

0.13

Shrubs
86

Hypericum sp.

87

Obsbeckia cupularis

10

1

0.00

0.04

0.03

0.03

10.00

0.07

88

Strobilanthus sessilioides

27

3

0.01

0.11

0.07

0.09

9.00

0.19

89

Colebrookea oppositifolia

2

2

0.01

0.07

0.01

0.01

1.00

0.08

2

1

0.001

0.04

0.01

0.01

2.00

0.04

Regenerating Trees species
90

Acacia stipulate

91

Casuarina equisetifolia

123

27

0.07

0.97

0.31

0.40

4.56

1.36

92

Casuarina equisetiflolia

7

2

0.01

0.07

0.02

0.02

3.50

0.09

93

Clausena dentata

125

18

0.05

0.64

0.31

0.40

6.94

1.05

94

Dillenia pentagyna

1

1

0.001

0.04

0.00

0.00

1.00

0.04

95

Ficus hispida

1

1

0.00

0.04

0.00

0.00

1.00

0.04

96

Ficus racemosa

114

29

0.07

1.04

0.29

0.37

3.93

1.41

97

Glochidion zeylanicum

1

1

0.001

0.04 0.001 0.001

1.00

0.04

98

Gordonia obtusa

11

4

0.01

0.14

0.03

0.04

2.75

0.18

99

Grewia sp.

3

1

0.001

0.04

0.01

0.01

3.00

0.05

100

Mallotus philippenseis

1

1

0.001

0.04 0.001 0.001

1.00

0.04

101

Pongamia pinnata

6

6

0.02

0.21

0.02

0.02

1.00

0.23

102

Psidium guajava

62

21

0.05

0.75

0.16

0.20

2.95

0.95

103

Syzygium cumini

29

7

0.02

0.25

0.07

0.09

4.14

0.34

104

Syzygium sp.

6

2

0.01

0.07

0.02

0.02

3.00

0.09

105

Unknown 2

14

2

0.01

0.07

0.04

0.05

7.00

0.12

106

Unknown 3

5

1

0.001

0.04

0.01

0.02

5.00

0.05

107

Unknown 1

9

6

0.02

0.21

0.02

0.03

1.50

0.24

108

Wendlandia thyrsoidea

396

139

0.35

4.97

0.99

1.28

2.85

6.26

ni – Total individuals; TQSO – Total No. of Quadrats in which Species Occur; F– Frequency
RF – Relative frequency; D – Density; RD – Relative density; A– Abundance;
IVI – Important Value index
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Nagaraja, B. C., Somashekar, R. K. and
M. Bunty Raj (2005). Tree species diversity
and composition in logged and unlogged
rainforest of Kudremukh National Park,
South India. J. Environ. Biol., 26 (4): 627–
634

Among that 33 grasses are found in mining
area. Along with flora, faunal diversity is
also noticed in greater extent. More ever the
present study is carried out in dry season and it
was expected high in the rainy season.
After 11 years with undisturbed state,
the Iron ore mining area in Kudremukh
National Park is rejuvenating itself. The
secondary succession with high floral and
faunal population, high species density
especially in the slopes, existence of perennial
streams and water hole are the indication of the
undisturbed nature of the area.

Nagendran, C. R. and K. Gopalakrishna Bhat
(2001). Sedges and Grasses; Dakshina
Kannada and Udupi.
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Arekal G. D. (2001). Flora of Shimoga
District, Karnataka, Director, University
Printing Press Manasagangothri, Mysore.
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Abstract
Medicinal plants have been utilized in healthcare system by man since time immemorial, from diverse plants to
cure many ailments and thus relieve him from physical agony (Ahmed et al., 2007). Indian system of
medicine plays an important role in health care of rural people for all types of diseases. The therapeutic
power of conventional herbal medicines have been realized and recognized since Rig-Veda and
Atharvaveda (Bhattacharjya, 2008). Since then plants and their extracts have been used therapeutically
and even today plant-based medicines continue to play an essential role in world health care (Yadav
et al., 2006). India has about 45,000 plant species and more than 35,000 plant species have been stated
to acquire medicinal properties and are being used in assorted human cultures around the world
for medicinal purposes (Lewington, 1993). Around 80% of the world population depends upon
conventional medicine system for primary health care, most of which consists of utilization of plant produce
(Sandhya et al., 2006). With the changing perception of traditional medicines there has been increased
recognition and use of medicinal plants for primary health care by rural as well as urban populations.
This has resulted in twin pressures – from traditional practitioners, as well as from modern
pharmaceutical sources. In spite of this threat to medicinal plants, they prolong to supply health security to
millions of rural people all over the world (Gupta, 1988; Pandey and Bisaria, 1998). In India the coverage
of rural population by the modern health system varies between different regions from 3 to 30 percent
(Darshan Shankar, 1992; Lambert et al., 1997; Shankar and Majumdar, 1997). However recently it
seems that this type of knowledge on conventional medicine is fading from the modern society
since younger generations are not fascinated to take on this tradition. In India, it is reported that
traditional healers utilize 2500 plant species and 100 species of plants that serve as regular sources
of medicine. Therefore, it is the need of the hour to conserve the traditional knowledge on the utilization
of the medicinal plants.

Study Area

gram, Green gram, Horse gram, Avare followed
by horticulture Crops such as Banana, Mango,
Lemon, Sapota, Tomato, Chilli, Potato, Brinjal
and cole crops. They are also rich producers of
spices like cardamom, coconuts and coffee. The
economy of Shravanbelagola is mainly driven by
Cotton, Sugarcane and Tobacco. KaMPA had
conducted medicinal plant awareness program

Bekka and surrounding villages of
Shravanabelagola
town
located
near
Channarayapatna taluk of Hassan district in the
state of Karnataka. This taluk is situated between
12.859°N latitude and 76.489°E longitude at an
altitude of 871 m above sea level. Major food
crops are Ragi, Paddy, Maize, Jowar, Tur, Bengal

* Chief Executive Officer and Additional Principal Chief Conservator of Forests.
** Botany Consultant, Karnataka State Medicinal Plants Authority, Bengaluru.
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in Bekka and surrounding villages. It is learnt that
people are suffering from joint pain, especially
knee joint pain- Female-70%, Male-30%;
backache- Female-80%, Male-20%; diabetesFemale-60%, Male-40%; skin disease, hair loss,

anemia, menstrual disorder, headache, kidney
stone, cough, cold and various other diseases.
With this background some of the main plant
species available for primary healthcare by
villagers as is specified below:

Table 1: list of some Medicinal Plants for primary health care
Sl. No.

Scientific Name

Common Name

Part Used

1

Adhathoda vasica

Adusoge

Leaves, flower
and roots

Extensively used for
treating cold,
whooping cough.

2

Aloe vera

Lolesara

Gel obtained
from Leaves

Gel used in eye
troubles, spleen and
liver ailments.

3

Bacopa monnieri

Brahmi

Whole plant

Good for hair,
cooling, laxative,
intellect, promoting
and digestive.

4

Boerhavia diffusa

Punarnava

Whole plant

Useful in treating
asthma, kidney
stone, urinary tract
infection and dropsy.

5

Bryophyllum pinnatum

Ethinalige

Root

The treatment of a
cough, asthma, cold
with candy sugar,
kidney stone, gall
bladder.

6

Cardiospermum
halicacabum

Bekkina taradu
balli

Roots, Leaves
and Seeds

Diuretic, diaphoretic,
emetic, mucilaginous,
laxative and
emmenagogue,
useful in rheumatism.

7

Catharanthus roseus

Sadapushpa

Mainly roots
and leaves

Extensively used in
Oliguria, haematuria,
diabetic mellitus and
menstrual disorders,
viral skin disease.
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Sl. No. Scientific Name

Common Name

Part Used

Medicinal Uses

8

Centella asiatica

Ondelaga

Whole plant

Chronic rheumatism,
skin diseases,
epilepsy, promotes
intellect, well for hair,
gastritis.

9

Clitoria ternatea

Shanka pushpi

Roots, leaves
and stems

It has a very soothing
impact on nervous,
circulatory and
psychological systems
of the body, seeds are
used in worms; roots
are useful in scorpion
bite.

10

Cymbopogon citratus

Lemon grass

Leaf and
oil grass

The oil extract is used
in treating abdominal
pain, burning
sensation; the tea is
useful in cough, cold,
fever, and indigestion;
also as mosquito
repellent.

11

Hibiscus rosa-sinensis

Dasavala

Leaves, flowers

Used to ease
menstrual cramps
and to help in
childbirth, urinary
tract infection, good
hair growth, for white
discharge.

12

Lawsonia inermis

Goranti

Roots, leaves,
flowers and
seeds

Extensively used in
cooling, skin disease,
hair fall, grey hairs,
dandruff, anemia,
insomnia.

13

Marsdenia sylvestris
(= Gymnema sylvestre)

Madhunashini

Leaves

Useful in diabetes,
anti-inflammatory,
anodyne, digestive,
liver tonic, emetic
diuretic etc.
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Sl. No. Scientific Name

Common Name

Part Used

14

Mimosa pudica

Muttidaremuni

Root

Dysentery, vaginal
and uterine
complaints, and
inflammations,
burning sensation,
asthma, leucoderma,
fatigue and blood
diseases, piles rectal
prolapse.

15

Moringa oleifera

Nugge

Root, bark,
fruit, seeds,
leaf, flower
and gum

Dysentery, diarrhoea,
cures anaemia, worm
infection, and joint
pain.

16

Mucuna pruriens

Mucuna

Seeds, roots
and legumes

Analgesic, anthelmintic,
aphrodisiac,
antiparkinsonism,
ascaricide, carminative,
diuretic etc.

17

Murraya koenigii

Karibevu

Leaves and
roots

They are used
against piles, skin
diseases and
bacterial infection,
good for hair, improve
hemoglobin content.

18

Ocimum tenuiflorum
(=Ocimum sanctum)

Tulasi

Leaf, root, seed,
whole plant

Used in treating
malaria, cough, cold,
skin diseases, acidity
etc.

19

Phyllanthus amarus

Nelanelli

Whole plant

Used for jaundice,
reduces itching in
skin diseases.

20

Phyllanthus emblica

Bettadanelli

Fruit, seed,
leaves, root,
bark and flowers

Traditionally used as
an expectorant,
antipyretic, diuretic,
antidiarrhoeal and
antiscorbutic,
rejuvenator, diabetes,
good for eyes.

60

Medicinal Uses

My Forest – June 2019
Sl. No. Scientific Name

Common Name

Part Used

Medicinal Uses

21

Plectranthus amboinicus
(=Coleus aromaticus)

Doddapatre

Whole plant

Used to treat
malarial fever,
hepatopathy, renal
and vesical calculi,
cough, chronic
asthma, hiccough,
bronchitis,
helminthiasis, colic,
convulsions, and
epilepsy.

22

Plumbago zeylanica

Chitrak

Roots and
leaves

Used in treatment of
dyspnea, piles,
anasarca, diarrhea
and skin diseases,
jaundice.

23

Punica granatum

Dalimbe

Seeds, flowers

Used in natural and
holistic medicine to
treat sore throat,
cough, urinary
infections, digestive
disorders, skin
disorders, arthritis,
and to expel
tapeworms.

24

Sauropus androgynus

Chakramuni

Leaves

Used to treat certain
diseases, for weight
loss, and as
vegetable dishes.

25

Sesbania grandiflora

Agase

Fruits

Anthelmintic,
rheumatism, asthma,
neuralgia, epilepsy
and psoriasis.

27

Tectona grandis

Teak wood
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Wood is acrid, cooling,
laxative, sedative to
gravid uterus and
useful in treatment of
piles, leucoderma and
dysentery, tender
leaves are useful in
treating burn and
chronic wound.
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Common Name

Part Used

Medicinal Uses

26

Terminalia chebula

Alalekayi

Fruits

Laxative, stomachic,
tonic and purgative,
stomachic, cough,
cold, fever.

28

Tinospora cordifolia

Amruthaballi

Stem, leaves
and roots

To cure diabetes,
arthritis, allergy, pitta,
cough, cold, fever.

29

Tribulus terrestris

Neggilu mullu

Root and fruits

To increase
testosterone levels,
kidney stone,
Urinary tract infection.

30

Vitex negundo

Lakki gida

Leaves

Useful in vitiated
conditions of vata,
kaphajajvara,
cephalagia, sprains,
orchitis, ottorrhoea
and ulcers.
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CHANGING SCENARIO: CUlTIVATION OF MEDICINAl PlANTS IN
MAlNAD REGION
Prathima, P.* and Surya Deo Pathak**
Received : 06th April, 2019 Reviewed and Accepted : 21st May, 2019
Abstract
Arecanut is the major cash crop grown in the surrounding areas of Sagara which is a part of Western
Ghats. Due to various factors like non-availability of skilled labour, high labour wages, reduced rainfall
resulting in depletion of groundwater level throughout the year the cultivation of Arecanut and other crops
is hindered. Hence most of the farmers are gaining interest in cultivating medicinal plants as a substitute.
With the growing demand of herbal products, there is a quantum jump in volume of plant materials traded
within and across the countries. The cultivation of medicinal crops provides sustainable means of natural
resource of high value industrial raw material for pharmaceutical, food processing, agrichemical and
cosmetic industries. This paper based on the study in Sagara suggests important medicinal plants which
are in demand for cultivation. The paper also offers suggestions regarding methodology to farmers.

Sagara taluk in Shivamogga district of
Karnataka State, India is located in the Western
Ghats zone of Karnataka. This taluk is situated
between 13°51ˊ and 14°20ˊN latitude and
between 74°37ˊ and 75°17ˊE longitude at an
altitude of 595 m above the mean sea level.
The forest land containing closed vegetation
including evergreen and deciduous forest
having diversified flora and fauna (Mookappa
Naik, 2014). The economy of Sagara is
mainly driven by Arecanut or betel nut, paddy,
spice and forest products trade. Arecanut is
the major cash crop grown in the surrounding
areas. Along with areca nut, spices like
pepper, clove, cinnamon, nutmeg and cocoa
are grown as intercrop in Arecanut plantations.
Due to non-availability of skilled labour,
high labour wages, reduced rainfall and
groundwater level, restricted availability of
water for irrigation throughout the year are the
major constraints for cultivation of Arecanut.

Of late most of the farmers are gaining interest
in cultivating medicinal plants by exploring new
avenue.
As of now there is growing tendency
all over the world to shift from synthetic to
traditional natural products especially medicinal
plants. Medicinal plants provide quality health
care and generate income and employment
for rural communities. Many medicinal plant
species are being utilized for basic preventive
and therapeutic health care in both human
and veterinary medical systems. Accordingly,
the World Health Organization brings that
medicinal plants deliver health security to
more than 80% of the world’s population in
developing countries to meet their primary
health care needs (Bannerman et al., 1993).
The use of medicinal plant produce on
traditional system of medicines had led to the
discovery of many modern drugs with an origin

* Chief Executive Officer and Additional Principal Chief Conservator of Forest, Karnataka State Medicinal Plant
Authority, Bengaluru.
** Botany Consultant, Karnataka State Medicinal Plant Authority, Bengaluru.
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in plants. In recent years, the traditional
systems of medicines have become alternative
for allopathic medicine and the growth on
dependence on medicinal plants, the demand
for their raw materials in pharmaceutical
industries has also increased. With the
growing demand of herbal products, there is
a quantum jump in volume of plant materials
traded within and across the countries.

swietenioides, Symplocos racemosa, Vateria
indica.
A few of these threatened species which
are in high volume trade, are endemic to the
Western Ghats region of Western and South
Western India e.g. Garcinia indica, Coscinium
fenestratum,
Cinnamomum
sulphuratum,
Nilgirianthus ciliatus and Vateria indica (Goraya
and Ved, 2017). Unsustainable exploitation of
medicinal plants and lack of attention to illegal
trade, poses serious repercussions medicinal
plant forest resources. Over exploitation and
forest area depletion lead to the non-availability
of raw material from the forest source.
Adequate attention is needed to take note of
this and ensure that these valuable wild
medicinal resources are sustainably used and
conserved in their natural habitats (Hamilton,
2008). Hence, the commercial cultivation of
medicinal plants has to be promoted to meet
the demand of AYUSH manufacturing
industries. Interventions would therefore be
necessary on the part of resource management
(https://www.nmpb.nic.in/).

The species-wise annual consumption of
herbal raw drugs obtained from around 1200
medicinal plant species varies from less than
1 MT to more than 30,000 MT. Around 242
species – wild gathered, cultivated or imported
for main use as herbal raw drugs – are in high
commercial demand. Around 178 species
are in high commercial demand, of which 3%
was procured through import; 20% from
cultivation; 25% from landscapes outside
forests; and 52% from forests. Ingredients
derived from wild plants and animals are not
only widely used in traditional remedies, but
are also increasingly valued as raw materials
in the preparation of modern medicines and
herbal preparations. Increased demand and
the growth of human populations have led to
increased and often unsustainable rates of
exploitation of natural resources, and some
wild species are already threatened with
extinction for this reason. There are 49 medicinal
plant species which have been assessed
as “Threatened” in one or more states of India,
which are also recorded in high volume trade.
There are around 18 species which are cultivated
in Karnataka and also in many other states
the species are as follows: Celastrus paniculatus,
Cinnamomum
sulphuratum,
Coscinium
fenestratum, Decalepis hamiltonii, Embelia
ribes, Embelia tsjeriam-cottam,, Garcinia indica,
Gloriosa superba, Holostemma ada-kodien,
Nilgirianthus ciliatus, Operculina turpethum,
Oroxylum indicum, Pseudarthria viscida,
Santalum album, Saraca asoca, Schrebera

Due to excessive cultivation of Arecanut
in most of the regions of Karnataka, the
marketing value may be reduced in future.
Hence, the farmers of Malnad region are
looking for an alternate crop for Arecanut,
which are suitable for this area and are in
demand, can be promoted for commercial
cultivation. The cultivation of medicinal crops
provides sustainable means of natural resource
of high value industrial raw material for
pharmaceutical, food processing, agrichemical
and cosmetic industries. This opens up
for higher level of gains for farmers with a
significant scope for progress in rural economy.
Important medicinal plants suitable for Sagara
region which are in demand are as follows;
Ashoka (Saraca asoca), Coscinium fenestratum,
Vatehuli (Garcinia indica), Rasna (Alpinia
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management of natural resources is need of the
hour.

galanga), Ekanayaka (Salacia reticulata), Long
pepper (Piper longum), Sarpagandha (Rauvolfia
serpentina), Nagakesara (Mesua ferrea), Nilini
(Indigofera tinctoria), Shuranti (Ichnocarpus sp.),
Gowri hoovu (Gloriosa superba), Durvasane
mara (Nothopodytes nimmoniana), Kumkuma
mara (Mallotus philippensis) and many other
have been cultivated and marketed for smallscale industries by few progressive farmers.
Non-availability of established market and
difficulty in accessing the market is a major
problem, as of now it is unable to track the
source of raw material. To support these small
progressive farmers, establishment of stable
marketing facility is upmost necessity (https://
www.nmpb.nic.in/).
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The cultivation of medicinal plants have
to be carried out in cluster mode. Most of the
farmers are not aware of cultivation practices
for most of the medicinal plant species hence
there is a need to gradually increase the area of
cultivation. Most of the pharmaceutical industries
operating in Karnataka are based in Udupi,
Mangalore, Uttara Kannada and other Western
Ghats area. If these companies agree to buy
material from these farmers with prior buy-back
agreement both parties will be benefited. The
scenario is changing for industries as well as
farmers. A positive change towards sustainable
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MYFOREST 50 YEARS AGO…..
2. Note on utilisation of barks by
D. Narayana Murthi, D. M. Raghunatha Rao
and S. S. Zoolagud. Fifty years ago, utilisation
of various tree barks for production of building
boards was a subject of interest. Simultaneously
studies on barks containing tannin were gaining
momentum. Considering the usefulness of
barks, the author experimented with barks
of Acacia leucophloea, Cassia auriculata,
Peltophorum ferruginea and Terminalia arjuna.
The results of the experiments were presented
in this paper.
3. Nurseries on the move or back yard
nurseries by N. V. Shivanagi. The article
highlights the importance of shifting from
old methods to newer techniques in nursery
management.
4. Rubber cultivation in Mysore state
by Sri G. V. Narayana. This article is on the
cultivation rubber in Mysore state. The article
highlights the techniques of cultivation of rubber
along with parameters required for raising
successful plantation.

The cover page of MYFOREST, Volume 6
(No. 1), April 1969 was decorated with photo
(Contributed by Sri Y. M. L. Sharma, the then
Conservator of Forests, Belgaum) of 1961
hybrid plantation in Usoda Block VI, CPT. 28,
Dandeli range. With coppice six months old
and standards 50 per acre and mixed teak. It
will be interesting if a study is conducted in
this block which may yield valuable data.

5. Random thoughts of a forester on
nursery aspects by Sri Shyam Sunder.
Authors discusses various views on nurseries.
Considering the demand for Bamboos in those
days, authors share their experience on bamboo
nurseries. They suggest few methods for
establishing Bamboo nurseries.

The issue contained following articles.

6. Notes on Forest utilisation officer’s
conference by S. Shyama Sunder. A brief note
on Forest officer’s conference held at Gajanur,
Shimoga division is presented in this article.

1. Disappearing wild life species – a
suggestion for inhibiting chances of their
extinction by Sri K. Kadambi. This article
highlights the problems associated with wild
life conservation. Consequences of introducing
exotic wild life into a country are well presented.
Risk involved in introducing exotic wildlife and
methods to tackle this problem is well narrated.

Article numbers 1, 3, 4 & 5 are reprinted
in this issue to bring nostalgic moments of
forestry.

.............. Rejoice the past
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Medicinal Plants Conservation Area at Agumbe.
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DISAPPEARING WIlDlIFE SPECIES
– A SUGGESTION
FOR INHIBITING CHANCES OF THEIR ExTINCTION**
K. Kadambi**
Several species of wildlife around the
world have disappeared or are in this process
and with the annual return of “Wildlife Week”
in India, thoughts of elderly foresters who
have served forestry or been associated with
Wildlife Conservation, fly back longingly to
the days of their youth when wildlife used to be
quite abundant.

1. The exotic may upset the biological
balance in its new home, resulting in
fearful competition for food and water.

Lots have been written and packs of
laws on wildlife preservation created in many
countries around the world, but the interest
created by promulgation of laws based on
heaps of suggestions by thinking men and
women has yet been unable to prevent
continuing disappearance or shrinkage in
abundance and or distribution of wildlife
species.

3. Prolific multiplication of the new
species may endanger existing ones
by over-crowding, or the new species
may become pests to agriculture and
forest crops.

Having been associated in India and
later in Africa with protective administration of
wildlife affairs, I can say with a certain claim
to knowledge that practically all species of
wildlife which interest man could be perpetuated
if man takes conservation more seriously; and
perhaps, one of the methods of perpetuation
could be by scattering species of wildlife within
their biological ranges around the world.

A
fairly
conspicuous
example
of
preservation by scatter is the Wild Corsican
Ram, OVIS MUSIMON, a native of the
Mediterranean islands of Corsica and
Sardinia, which is almost extinct in its native
country; introduced in Texas some years
ago, the Corsican Ram has intermixed so
well with other exotic breeds and mainly
with Barbedos sheep of West Indies, that very
soon it may be difficult to find a pure blooded
Corsican Ram in the Country.

2. The exotic may turn out to be bearer
of rare diseases or act as intermediate
host for a disease in its new home where
there was not host before.

4. The new species may readily hybridize
with existing ones leading to deterioration
of racial purity, a most undersirable
result.

Risks involved in introduction of exotic
wildlife into a country are not inconsiderable,
but we have to be prepared to take calculated
risks to meet with a salutory goal; among such
risks are:

Standing 30 inches or more high at the
shoulder and weighing about 150 pounds, the

* Retired Forester, India. (Member, State Wildlife Board, Mysore State).
** Reprinted from Myforest, Vol 6, No. 1, 1969, p. 1-8.
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Black Buck has been rapidly disappearing
from many parts of India and has now
been placed on the “fully protected” list-on
paper (?), but it is real solace to know that
this fleet footed, handsome antelope has
been comfortably absorbed in the wildlife
countryside of the United States of America,
country which has also displayed conspicuous
ability to ingest and absorb human population
from other countries around the world.

Corsican Ram sports picturesque, wrinkled
horns which form a massive spiral going outward
and downward to a blunt, upturned end.
An outstanding example of a well known
Indian carnivore which owes its survival to its
inter-continental distribution is the Hunting
Leopard or Cheeta (Cyanoleuras jubatus)
which not many years ago, roamed the plains
and woods of North India and the best part
of wooded Africa. Now practically extinct in
India, this wonderful canine which averages
a height of 32 inches at shoulder and
measures 84 inches in length inclusive of tail,
is probably the fleetest quadruped alive.

There are in Texas several species of
wildlife introduced from various parts of world
– Europe Asia and Africa – enriching Texan,
Fauna, but records of dates and other details
of such introduction are incomplete. The
following are a few acclimatized exotics,
probably of Indian origin:

The same could be said of the Indian
lion. FELIS LEO (Panthera leo) which roamed
the major part of the Indian sub-continent
perhaps less than a century ago but is now
confined to a small area of about 250 square
miles of Savannah Woodland of Junagadh
district, Gujarat State.

(1) The Black Buck Antelope: (Also
called Indian Antelope, Antelope cervicapra):
Introduced about year 1932 in Kerr County Texas,
and later in other places making a total brood
stock of 386 animals by 1964 the black buck had
spread over an area of 122 thousand acres with
an estimated population of 3,693 animals. Brood
stock is now sold in four branches at 300 to 500
dollars a pair.

The United States of America is probably
the country in the world which has consistently
transplanted exotic species of wildlife (birds
and animals) for upwards of a century, mainly
through private ranchers on their lands.
Introduction began in Texas about 1930 and
the majority of imported animals are in hill
country, on private lands and behind deer
proof fencing. It is interesting that Texas game
laws do not extend to most exotics.

Mature Texan animals are 32 inches
high at the shoulder and weigh 86 pounds,
about the same size as their Indian ascendants.
(Fig. 1) They breed yearly giving birth mostly
to a single fawn between February and April.
Young males get together in age groups and
mature males collect around them a harem of
upto 20 does.

I was unaware of this successful
introduction of game animals from India until
one day I had a fleeting glimpse of a black
buck antelope as it disappeared behind a
bush. At first I considered this a fnanciful
creation of a home sick mind until a member
of a United States Forest Service assured me
that the black buck I saw was American born,
whose Indian ancestors were introduced here
perhaps close to four decades ago.

(2) Nilghai or Blue Bull Antelope:
Boselaphus tragocamelus) Introduced in
1930 with a brood stock of about one dozen
animals by 1964 they numbered an estimated
3,334 animals, spread over 142,500 acres, of
which about 1,000 animals were in Rio Grande
Plains area. This animal and the black buck
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Single fawns are born in June/July.

are reported to have increased to the extent
of competing with native deer and livestock
and spread to neighbouring properties.

Date of introduction of barasinga is not
known but a total population of 32 animals is
reported in two countries with an area of 9,600
acres.

Equine in from with a deep and compressed
neck, this common antelope of North Indian
plains and hills stands an average 54 inches
high at the shoulder with an average horn
measurement of seven inches and individuals
going up to 10 inches, Bulls are blue-grey
while cows are fawn, and both sexes have a
mane of stiff hairs and neckbeard. Bulls are
known to be savage and generally solitary.
There is no definite breeding season in Texas
and gestation period is 8 to 9 months with single
births being more common than twins.

(5) The Sambhar Deer or Rusine Deer:
(Rusa unicolor): Standing 48 o 56 inches high
at shoulder and weighing up to 830 pounds,
this is one of the largest deer in the tropics
and perhaps the largest in India. Horns are with
three times and reported to measure in length
up to 50 inches as against Indian averages of
30 to 40 inches. They shed irregularly in
captivity.
Stocked in 1932, they are said to number
100 animals (1964) in Rio Grande Plains and
Edgards Plateau.

(3) The Spotted Deer (Axis axis): Better
known in ths United States as axis deer or
“chital”. The Texas born animal, much like its
Indian ancestor, is reddish brown or rufous
rawn, spotted throughout in white and has a
dark stripe down the back bordered on either
side by a row of white spots.

Color is uniformly dark smoky-brown with
coarse hair. Herds are small with groups of
two to six animals. Bucks wallow in mud holes
and have a loud bellowing mating call. Mating
is in October/November with a single fawn,
and a doe with fawn could be aggressive.

The axis deer breeds all through the year
bringing forth one young. Velvet horned bucks
can be seen all round the year.

Among common Indian Birds which
have found their way to the United States by
introduction is the Chukar Partridge with its
22 races spread over various countries of
Asia and Africa. Its earliest introduction in
Massachusettes and Nova Scotia was from
India in 1893, and by 1940 most states had
introduced the bird, which has done well.
Chukar is said to be Nevada State’s number one
upland game bird.

This is the most widely distributed of all
exotic deer with a spread of 444,000 acres.
Earliest introduction was in 1932, in Kerr County
and about 179 brood stock animals were
introduced later on other ranches of Texas.
Their estimated population is about 5,000
scattered through Edwards plateau and Rio
Grande areas.
(4) “Barasinga” or Indian Swamp Deer:
(Rucervus duvauceli) Forty eight inches tall
at shoulder, weighing up to 560 pounds,
sporting antlers three feet long weighing up
to 16 pounds, in size this Texan descendant
seems to have exceeded its Indian ancestor
Mating season is October/November and

Impressions on introductions of exotic
wildlife
Generally speaking the majority of attempts
to introduce foreign species of wildlife from
countries with substantially different climatic
and other ecological conditions, have failed.
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by scattering them within their ecological
range and creating what may be called “scatter
nucleii” so that, if an animal should disappear
from one part of the world through
mismanagement, human delinquency or from
natural causes, it may not be entirely lost to
posterity.

Successful introductions have emerged in
ecologically suitable and vacant niches.
A species selected for release should
have no undersirable food habits or other
best qualities. It should not be so closely
related to native species has to hybridize with
them.

Introduction of useful exotic plants had
made consdierable headway in many parts of
the world, but apart from making appeals and
well meaning laws for protection wild fauna or
introducing animals as sample specimens in
zoo gardens, precious little had been done for
perpetuation of wildlife species, not even of
those whose meat is relished.

Introduction of big – game animals should
be preceded by a close study of possible
competition with native species and adverse
effects on livestock.
In the United States are some 13,160
(1964) exotic mammals of 13 kinds scattered
far and wide, which include six kinds of deer,
two of sheep, four of antelope and one of pig.
Nilghai antelope was the first to be introduced
in recent years (1930), followed by spotted deer
(Axis deer), Sambar, Sika deer (Japan) and
black buck (1932), fallow deer (1950), mufflon
sheep (1951), red deer (1958), oryx (1960) and
eland antelope (1961).

I am aware that similar thoughts have
occurred to many thinking men and women
concerned or not with wildlife protection but they
have not been able to voice their opinions for
want of a suitable organzation to undertake this
delicate task calling for cooperation of countries
around the world and requiring authentic
information on ecological biology.

In very recent years stocking with exotics
has become rapidly popular and nearly as
many were stocked between 1958 and 1963
as had been stocked during the previous 29
years (Texas Game and Fish, 1964, Vol. 4, p. 9).

An outstanding example of introduction
which has succeeded beyond expectation
mainly by efforts of ranch owners in the
United States is in the introduction of some
of India’s most elegant and useful forms of
wildlife, whose brood stocks are now on side.

Fourty-eight out of 254 countries of Texas
have been stocked with one or more exotics,
and several ranchers breed and sell exotics as
do also various zoos of the country.

We in India have done precious little to
disseminate even our most honoured animal
and perhaps the world’s number one feline –
the Indian Lion – which has hovered on the
border line of extinction for upwards of one
half century and whose accidental escape
from annihilation we owe to the good grace of
an erstwhile “Crown Representative” in India,
Viceroy Hardinge.

There will perhaps come a time in the
none too distant future when distribution of all
animals found in this country could be traced
to human interference.
It appears that an advantageous and
perhaps simple way of prevening extinction
of valuable wildlife species from tropical and
temperate zones of the world could be by
enlarging their geographic limits of distribution

A nucleus of pan-world organization has
to be created, perhaps with the cooperation
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3. Selection of suitable animals on the
basis of environmental and physiology for each
scatter nucleus.

of the U.N.O. for studying possibility of
“Scatter” of doomed forms of wildlife on
ecologically equitable basis and I am pretty
certain that we in India can play a useful part in
any such activity.

4. Creation of centers for production of
brood stock of disappearing wildlife species.

The first and essential task of such
organization would be to pick out ecological
niches (vacuums or vacancies) in the
distribution of wildlife in each country where,
notwithstanding suitability, distribution of wildlife
is wanting, scarce or unbalanced and make
suitable recommendations for introduction
and reintroduction of species new or recently
extinguished.

S.F.A. State College
Nacogdoches, Texas, USA, 14.10.1968
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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, Panchayat members and
general public is being conducted throughout the State.

3. People’s Biodiversity Register (PBRs):
PBR is a panchayath 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
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NURSERY ON THE MOVE
OR
BACK YARD NURSERIES**
N. V. Shivanagi, B.Sc.*
At the outset, I recall a question that was
asked to Mr. Sham Sundar, Divisional Forest
Officer, Mysore State, published in an article
by certain Forest Officers in Canada during
his visit and a same question that was asked to
me during my stay in Canada as a Forest
Technician in the Oliver Tree Nursery in Alberta.
The common question was “What use you
are going to make of your knowledge or
experience gained in this country, in your
country. The Common answer that was given
was “If not today a time will come when we
can employ profitably if not full knowledge or
experience but atleast a part of it to suit our
advantage.

1,18,000 seedlings that will be sufficient to
cover about 100 acres at a spacing of 6” x 6”.
Moreover these nurseries can be shifted from
place to place of planting site since they can
be accommodated on wheels and their water
requirement will be also very low, 60 to 80
gallons of water per day will be quite sufficient
for this stock of 100 acres and it would work
out much cheaper to transport 2 barrels of
water per day than to transport 1,18,000
seedlings to the planting site at the time of
planting.
Furthermore, at the actual time of planting
one labour could easily carry the stock of
seedlings sufficient to plant ONE ACRE on his
back and move round supplying them to the
4 labourers who will be able to plant up one
acre per day!

The nurseries, I mean the old types and
the older techniques are really on the move
towards modernisation and mechanisation.
The petit forms involving the sizes, effectiveness,
economising, ease in handling are gaining
march over the more laborious, time consuming,
expensive and difficult to handle systems of
old traditional methods. It is high time that we
too should start to adopt the modern
mechanised methods, precise, more sure and
successful methods than hitherto followed.

As regards the soil requirement of this
type of nurseries, this will be a boon, because
1 cubic foot of mixture of soil, farm-yard manure
and sand in the proportion of 4:2:1 will be
sufficient for one acre i.e., per seedling the
requirement of soil would be .00078 Cft.
The nursery technique under this scheme
would be as under:

It would be a surprise if it is said that
one man can seed a planting stock sufficient
to plant up 45 acres in 8 hours, i.e. cost would
be only 7 ps, per acre. And a nursery site of
20” x 15” will be quite sufficient to give you

The main requisite would be:
1. Plastic trays 15” x 8¼” x 2½” of plastic
material of 1/16” thick plastic sheet with few

* Forest Officer, The West Coast Paper Mills Ltd., Dandeli, N. Kanara Dist., Mysore.
** Reprinted from Myforest, Vol. 6, No. 1, 1969, p. 13-17.
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holes drilled at the bottom, with 1/32” partition
as shown in the Diagram II.

containers could be anywhere upto 4” to 5”
(shoot size) and the total length of the seedling
could be any where upto 6” to 8”.

2. Plastic perforated containers ½” to ¾”
diameter, 3” height to ½ mm. thickness, slit from
top to bottom and perforations upto 2½” from the
bottom alround – Diagram I.

Nursery site and size: Each tray
measures 15” x 8¼” and a total 16 trays can
be accommodated lengthwise on a platform
of 20’ and 4’ in width with width of platform
width of 3’. The table like platform will facilitate
easy watering with fine spray nozzles and
intermittant revolving sprays can be fitted in
the centre. Thus each platform will be 20’ x 3’
and 3 such platforms in an area of 20’ x 13’
will accommodate 192 trays (Diagram IV)
giving us 42,420 container seedlings. Shelves
can be arranged 2’ apart one over the other
accommodating 576 trays which will give us
1,26,720 seedlings sufficient stock to plant
up about 105 acres, without any hinderance
to water the tray layers in the shelves. Even a
dry rubble platform of about 4” to 6” height on
the ground will be quite sufficient to
accommodate these trays. It is not, thus,
absolutely necessary to have table like
platform to arrange these trays and in this
case additional dry - rubble platforms (just
to facilitate the flow of excess water without
slushing the round about areas of the trays)
will replace the shelves. The water requirement
for these will be also less. It is preferable to
construct the shelves North-South so that the
seedlings can have, morning and evening
sun. To minimise the transport cost, these
trays can be put out on a shelved frame on a
trailer or anywhere near the site of planting
and can be watered 3 times a day and water
requirement would be, as previously stated
60 to 80 gallons a day.

3. Vaccum pump ½ h.p. with attachment.
We shall be planting the perforated
containers and as such this will be the only
recurring expense.
The volume of each perforated container
would be 0.00078 cft. and it will require only
30 to 35 grams of soil mixture (soil, farm
yard manure and fine sand in the proportion
of 4:2:1). Taking the average density of this
mixture as1.5 the weight of one cubic foot of
this mixture will be 96 lbs. Hence one cubic
foot of this mixture will be sufficient to raise
planting stock for one acre. Fumigation
of the mixture prior to use in the containers
will altogether eliminate weeds and weeding
cost.
Each tray will be giving us about 220
tubed seedlings. Hence 6 trays will be quite
sufficient to raise planting stock for one acre.
The weight of each try will be about 15 to 16
lbs and one labour can carry easily 6 trays (3 in
the front and 3 on his back) over both his
shoulders in a steel frame stand with sockets.
Diagram III.
Regarding planting also, 4 labours can
plant up one acre per day with these seedlings.
This scheme will be very useful especially
in the case of those species which do not
withstand
transplanting
viz.,
Eucalyptus
citriodora and with alterations of containers in
case of Eucalyptus grandis and Eucalyptus
saligna etc. With container plantings one
can be sure of 100 percent survival than in
the case of direct sowing. The best size
of seedlings at the time of planting these

The seedling of these containers could
be mechanised by using a vacuum machine,
and an attachment of a stand which holds
the plastic trays within its folds and a hinged
cover-lid of brass or tin with needle point holes
drilled to the size of tray containers centre i.e.,
the drilled holes also would be ¾” apart.
Diagram V.
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With this apparatus one man can seed
about 40 trays per hour and with 8 hous work
he can seed about 280 trays. Thus one man
can seed 61,600 containers which means
planting stock sufficient for about 50 acres.
Thus, the seeding cost after this mechanisation,
becomes negligible i.e, about 6 ps. per acre.
The main theory in this mechanised seeding
is with starting of vacuum pump, the hallowing
with the needle point holes will start sucking
up air and when seeds are spread over the lid
surface, one or two seeds will be held-up at
these holes and after draining off the excess
seeds will be held-up at these holes and
after draining off the excess seeds the lid is
closed over the tray stand (with the container
tray ready to receive the seeds) and vacuum
is cut off so that the seeds which are held at
the pinholes will automatically fall in the
containers. This whole process takes exactly
1½ minutes (I have personally worked with
this apparatus) and one tray of 220 containers is
seeded in 1½ minutes.
i)

This scheme
apparatus.

involves

the

following

1. One ½ hp. vacuum pump permanent use
Rs. 450/2. Plastic trays can be used over and
over again after planting out the containers in
the field Approximately Rs. 6/- each.
3. Tray stand of ½ x 2’ iron hars with tin or
brass lid – permanent use.
4. ¾% plastic pipe with nozzles and
sprays for watering or watering cans – permanent
use.
5. ½” or ¾” dia. 3” long containers of 1 mm
thick 2nd grade breakable plastic containers
or tubes - recurring expenditure. 2nd grade
plastic (breakable) Rs. 0.03 each.
6. Labour requirement and cost per acre
of raising nursery seedlings including
transport to planting site and planting would
be as under:

Cost of plastic containers – 1210 containers per acre. Exact cost is nor
known and hence maximum is taken. On mass production cost may
reduce

Rs. 36.30

ii)

Labour charges for filling 6 trays with mixture of soil, farm yard manure
and fine sand in the proportion of 4:2:1

Rs. 00.35

iii)

Labour charges for seedling 6 trays

Rs. 00.06

iv)

Cost of 1 cft. of soil, mixture sufficient for 1 acre

Rs. 00.06

v)

Labour charges for watering 3 times a day for 6 trays for a period
of one month

Rs. 02.50

vi)

Labour charges for carrying and supplying seedlings to the
labourers at the planting site

Rs. 02.50

vii)

Labour charges for planting one acre

Rs. 10.00
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Soluble fertilizer mixture of NPK 2:1:2 can
be used once a week with advantage to give
a studier seedling. The total period of nursery
can be cut down to 25-28 days from the date
of seeding to attain a plantable sized seedling
of about 3” to 4”. Diagram VI.

Thus the total cost under this technique
from the stage of filling in of the containers,
seeding, raising of seedlings in the back-yard
nurseries, transporting to the planting site
and planting, all inclusive will be maximum of
Rs. 51:77 per acre, say Rs. 52.00 as against
the usual expenditure that is being incurred
at our Kulwalli Plantations.
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RUBBER CUlTIVATION IN MYSORE STATE**
C. V. Narayana, I.F.S.*
Mysore State started Rubber cultivation
in 1961 over 15 acres as an experimental
plantation in the public sector. Till this day
it has planted 4,700 acres and has in its
purview 30,000 acres more to be planted in
the coming 10 years. Rubber cultivation has
been in vogue from the past 40 to 50 years in
parts of Kerala and Madras mainly in West
Coast.

Altitude
Rubber grows from an altitude of 15’ to
1500’ from sea level. Higher altitudes result
in the incidence of diseases and reduction in
yield.
Rainfall
Rainfall should be from 120” to 150”. Even
distribution of rainfall is more beneficial for
the successful growth of high yielding varieties
as in Kerala and Malaysia.

The Forest Department of Mysore even
though it started rubber cultivation as a minor
forest produce, it is likely to be one of the
Major produces of the Forest in a decade
or two as the Ministry of Rehabilitation is keen
on this Scheme of Rubber planting with a view
to rehabilitate the repatriates from Ceylon.

Nursery
Standard beds of 40’ length x 4’ breadth
x 3’ depth are dug and refilled with forest top
soil rich in humus in August-September.
Adequate surface irrigation facility is given
by formation of drains. Seeds collected from
Kanyakumari District of Madras which is free
from “Phytophthora” disease, from TJIR clonal
mother trees of 20 to 30 years of age are
sown on germination sand beds during
August-September. In the germination sand
bed, the seeds are covered with moist gunny
bags which are constantly watered to keep
the seeds moist. After seven to eight days
of sowing the seeds germinate. As and when
they germinate with prominent appearance of
the radicle and plumule they are transplanted
in the standard beds at an espacement of
1’x 1’ or 9’ x 1 or 9” x 9”. Here in Sullia of
Mysore State we adopt the 1’ x 1’ espacement
as it gives more scope for the seedling

Technique of Cultivation
In Mysore State cultivation of Rubber
is strictly confined to West Coast where
conditions like rain, altitude, temperature and
soil are suitable. The species cultivated is
Hevea brasiliensis which is budded with
improved clones for higher yields.
Soil
Rubber grows on lateritic gravelly loan
with good drainage.
Temperature
A temperature range of 95º F to 110º F is
quite ideal for rubber cultivation.
* Divisional Forest Officer, Sullia Rubber Division, Sullia.
** Reprinted from Myforest, Vol. 6, No. 1, 1969, p. 19-24.
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to attain better girth, which will be available
for budding earlier than the other beds with
closer espacement. After transplanting in the
month of August-September the seedlings will
be watered regularly twice in a week from
October-November,
till
May-June.
The
transplanted beds are mulched with green
leaves to prevent desiccation and also
preventation of erosion of top soil during
irrigation. In November-December chemical
manure of N.P.K. 8L12L10 at one kg. per
bed is applied by hoeing in rows and in
between rows of plants. Application of N.P.K.
very close to the plant will have an adverse
scorching effect on the stem. One or two
sprays of Boardeaux solution of one percent
strength is sprayed to the seedlings in the
nursery. The common disease to rubber in
nursery stage is ‘leaf spots’ due to excessive
exposure to severe sunlight. Hence errection
of shade pendal during summer is done in
the month of February-March. Prompt
watering and mulching the beds will result in a
luxuriant growth of rubber seedlings suitable
for budding as well as planting out.

dipped in wax or polythene strip. Polythene
strip in this tract of Mysore has given better
percentage of success in the bud union. After
21 days of budding the polythene or Kora
is removed and the bud is tested for its
success or otherwise. By prickling the bud
patch with a needle, if latex starts oozing out
from the inserted but it is a successful union.
Multiplication Nursery
Multiplication Nursery is the source for
the supply of high yielding budwood. It is
advisible to have a multiplication nursery close
to the stock nursery, because the number
of bud points obtained will be 25 to 30 if the
budwood is available at close quarters. If it is
transported over long distance the budpoints
will be damaged inspite of the best packing
making us available with only 10 to 15 bud
points. The espacement in the multiplication
nursery adopted is 3’ x 4’.
Planting
The forest type in the West Cost of
Mysore chosen for rubber cultivation is chiefly
moist deciduous to semi evergreen type. The
standing growth is auctioned and clearfelled
by 31st March of every year and then area will
be duly burnt and kept ready for pitting
Alignment, staking, refilling of the pits with
soil, and contour terracing over 5’ width giving
one in 3 (three) gradient is done by 25th of
June. In Mysore due to the prolonged drought
3’ x 3’ x 3’ pits are dug for moisture conservation
and planting. Planting is done in June and
July and consolidation of soil around the
stumps is done to ensure that no air space
left between the root and the soil. Planting is
done with stumps of Rubber which are 18”
long with 10” to 12” of root and 6” to 8” of shoot.
Before planting, the lateral small roots are
pruned out. The cut surface of the stump is

Seed selection is an important issuer.
TJIR clonal seeds, if sown and seedlings
are raised, they could be utilised for the dual
purpose of planting as well as budding seeds
of PB 86, LCB 1320, PR 107, Java, Bd-5,
Gl. and BD 10, etc., are also used. But they
have to be necessarily budded in the nursery
after an year as the stock will be inferior in its
yield if planted out.
Budding
It is a simple processof pealing the bark
of the stock plant in a square patch fashion
on three side only allowing the bark to stick
to the stock on one side and inserting the
budslip of a high yielding variety in it. Then
the patch is bandaged with either Kora cloth
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Transplanting

Different stages of germination
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25 days old nursery of Rubber

Pitting along the contour
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1st dose is in March-April and second dose in
September-October.

dipped in while lead or tar to prevent
accumulation of water on the stump, which
initiates decay. An acre is planted with 180
plants at espace of 22’ x 11’. Pits are refilled
with top soil containing more ash obtained
from the brunt debris of the forest gives good
growth to the plant by making potash available
initially.

Diseases
There are three important diseases to
rubber. They are shoot rot of rubber powdery
muldew and pink disease. They are caused
by different fungi. The most serious disease
is the pink disease. Boardeaux spray and
sulphur dusting constantly every year
before the onset of rains can prevent these
diseases. In pink disease if it is in the
advanced stage, the affected branches have
to be cut and boardeaux paste should be
applied to the cut surface allowing new shoots
to come from the stem.

Cover Crop
To prevent the erosion of soil in the
well burnt and pitted area, cover crop
by leguminous creepers like Pueraria
phaseoloides or Centrosema pubescens
is
grown.
In
this
tract
Pueraria
phaseoloides establishes quickly. Seeds of
Pueraria are sown on worked up soil and
mounds prepared at 6’ apart in between
the
contour
terraces.
It
establishes
in an year and suppress weed growth as well as
conserves moisture. Mainly it helps in enriching
the soil with the fixation of nitrogen.

Yield
The yield of rubber varies from tract to
tract and also entirely depends on the planting
material. The TJIR clonal seedlings yields
on average 900 to 1200 lbs. in the peak
production years i.e., 12th year onwards.

Seeds are sown in the last week of June
and early July. The seed sown per acre is one
and half to two kgs per acre.

In budded trees, there are number of
varieties out of which the leading and wonder
clone of the world is RRIM 600. This clone
yields 2500-3000 lbs. per acre. This clone is
suitable for dry areas and windy tracts as it
crown is sparse.

After Care
During September-October the rubber
plants are manured with N.P.K. Mg at 225
grams per plant in single dose. Two weedings
are given. Spraying of boardeaux of 1% solution
is done once. In the hot months particularly
February-March shade covering is done with
multigrass. During November-December heoing
and mulching round the plants with leaves is
done. Sprouting starts in about 15 days after
planting. All the superfluous shoots are pruned
retaining one promising one in TJIR variety.
In budded variety only the shoot from the bud
is retained manuring is done at the rate of
900 grams of N.P.K. Mg. in two split doses
from second year onwards for 30 years.

Tapping
The tapping for budded as well as seedling
trees is only at the place where the girth of
the tree from ground level is 22”. In seedlings,
22” girth is attained at 20” from ground level,
where as at 50” from ground level in budded
variety.
Rubber trees are tapped in the initial
years once in three days. Later on as the trees
grows old, the normal practise is to tap once
in two days. A block of 240 trees is a tapping
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Bourdeaux spraying for 1966 plantation

The then Chief Minister Sri S. Nijalingappa and Sri B. Rachaiah, the then Minister for Forest
inspect the plantations
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task per labour. Tapping has to be done in the
early hours of the day for more latex as the
turgor pressure of the cell is more in the cool
hours and exudation from out surface is more.
Tapping can be done all over the year by
providing rainguards to the tapping panel. For
collection of latex, coconut shells are widely
used as it is economical and not subjected
to theft. Collection of latex is done by 10:00
a.m. of every day and latex is brought to the
factory for processing. Tapping is a specialised
job as it involved freshening the coagulated
latex vessel mouths by a smooth and thin cut.

used for the manufacture of fibre loams and
condomes.
Market
One Kg of first grade smoked sheet
fetches Rs. 4.15 to 4.16 per kg. The other
varieties are as per the gradation. The cup
scrap and pannel scrap fetch Rs. 1.80 p to
Rs. 2/- per kg.
Natural rubber has some excellent
qualities like tolerating more friction and
heat. Thereby is utility as passenger car tyres,
heavy duty truck tyres and aeroplane tyres is
inevitable.

Processing
The latex brought to the factory is strained
and all the visible impurities like dry leaves,
broken bark of the trees, insects and dust
is removed by straining in different size
straining meshes (40 to 60”). Then the latex
is bulked by adding equal quantity of water
in bulking tanks. To this bulked latex, acetic
or Formic acid of 4% concentration is added
enabling the latex to coagulate. After four or
five hours it coagulates nicely like a sheet
instead of a liquid in a pan. The coagulated
sheet is passed between rollers to expel all
the water and also between a marking roll to
give the identification mark of the estate. The
rolled sheet is allowed to drip for two hours.
Then it is sent to the smoke house for drying.
In the smoke house the sheels will be kept
fof 24 to 26 hours to completely dry the sheet
from moisture which prevents fungus attack
subsequently.

Rotation
A rubber estate can be maintained
economically for 30 years and subsequently
it has to be cut and replanted.
Timber
Recent reports prove, that the timber of
rubber can be utilised for pulp and packing
case. The tree on average during the end
of its rotation yields about 15 to 20 cft. timber.
No doubt the timber can be used as fuel.
Rubber estate being labour intensive, it
can provide employment all over the year. One
labour can be engaged for three acres during
tapping stage.
Lastly our country is still importing 30%
of its requirements of rubber from Malaysia
which could be stopped if more areas are
brought under rubber as envisaged in our plan
schemes.

The other raw material manufactured
from latex is the centrifuge latex, which is rather
very pure rubber with no water at all. This is
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RANDOM THOUGHTS OF A FORESTER
ON NURSERY ASPECTS**
S. Shyam Sunder, I.F.S.*
Three views are expressed on nurseries.
one – give the seedlings the best of conditions
to provide for the initial start in the plantation,
the second – give it the same condition as
would be meted out to it when planted out and
the third – raise it in worse condition in the
nursery (it would be wrong then to give the
benevolent term-nursery) to make it hardy
to face the trials in the open. The concerned
specie co-operating, any of the above three
views could be put into effect. This note
concerns a variation of the last view though for a
different purpose.

in the interior forests, or where protected is
wholly lacking due to browzing by cattle in the
first two years of germination. In the vast
boluguddas or barren hill slopes around
Thirthally, bamboo regeneration is met with
only under the few fallen dead bamboo
clumps (which escaped being burnt) as
these alone afforded protection to the ‘unthorned’ seedlings. Such examples could be
multiplied.
If the need to raise intensive bamboo
plantation is accepted next to be considered
would be the choice of species. Let not our
selection be confined to the locally available
specie – the accidents in nature. Choice
according to the climatic suitability could be
extented from the Indonesian forest belt to the
Western limit of India. Burma bamboo would
yield more of pulp material in oir moisture
type of forests than the indigenous Bamboosa
arundinacea. In the Ivory Coast forests,
a thornless specie from Vietnam was
introduced which would be better suited for
the purposes even in our moisture type of
forests, (Moist deciduous to Semi evergreen)
than our local ‘Big’ bamboo.

Demand for bamboo is on the increase.
In the absence of Pines in this state, it is the
only long fibred material available and hence
in the years to come it is liable to be in acute
demand. To-day at the factory gate the royalty
on bamboo is an insignificant part of the total
cost because of the heavy cost of extraction
and transport. The latter is due to the reasons
that it occurs sporadically in the forests
involving distance and due to the fact that
either because of thorns, or branches,
extraction is cumbersome. The answer would
be the raising of intensive plnatations with
selected bamboo species. Today this should
engage keen attention of the forester in
Mysore, as with the recent gregarious
flowering bamboo has been wiped out from
some of our forests. Regeneration, except

But how? Extension of bamboo plantations
is facile during two or three years just
after gregarious seeding. Seedlings could be
raised easily in nurseries. One – or better, two
year old seedlings could be planted out in the

* Deputy Conservator of Forests, Shimoga.
** Reprinted from Myforst, Vol. 6, No. 1, 1969, p. 25-29.
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in July 1967. After about a month all the four
shoots were in decomposed state.

forests. Such extension could still be done as
regard big bamboo (Bambusa arundinacea)
or small bamboo (Dendrocalamus strictus) in
this state as seeds are still available. But not
for long.

Second Method: Six tender shoots, still
attached to the clump, were cut at the top in
July. By August, whippy lateral shoots had
grown from the ground level in all the six
cases. These were separated with the roots
in August from the main clumps and planted
in pits. At the end of 20 days, 3 had died.
Out of the 3 survivals, now – after 6 months,
only one is surviving.

In case of Burma bamboo, such extension
from seed source is already a closed chapter,
as I learn even in Burma, the seeding cycle
was completed a few years back. The other
species from which choice could be made
are yet to oblige us by seeding. This leaves
only the alternative of extension by planting out
rhizomes.

Third Method: a) Using shoot cuttings:
From the three years old clumps of Burma
bamboo, 5 culms, two-three years old, twotwo years old and one-one year old were
cut. These were further cut into pieces
having a node each with about 3” to 4” of
internodes sections on either side. These
were laid in the nursery beds, covering them
with soil, leaving only the bud (arising at
the internode) exposed. In the sections which
bore branches, these were cut leaving 3” x 4”
only.

The rhizome of the bigger species of
bamboos are very tender. Its extraction, without
damaging the root portion is difficult. In case of
Burma bamboo or local big bamboo, size also
is a problem as they are over 3” to 4” in
diameter at the ground level. To give a decent
percentage of survival, the soil around
would have to be dug and a portion of the
root system of previous years culm from which
the current years rhizome is the offshoot
would also have to be dug out intact. The
process if too cumbersome.

Two, out of 17 pieces, both being the
seventh piece from the bottom, from 3rd and
2nd year culmns sprouted after about 25 days.
The rest failed.

Though it would be digression from the
point under consideration, some of the
experiments conducted as regards extension
of Burma bamboo in this division is noted
below – just to stress as to how difficult
bamboo extension could be when seeds are
not available. The experiments were conducted
at Shankar Nursery in Hanagere Range, using
the material from the adjacent 1964, Burma
bamboo plantation. Sri N. G. Veerappa, A.C.F.,
and Sri M. Malla Naik, R.F.O. were actively
associated.

b) Branch cutting: Branch cuttings arising
from the nodes were cut at a length of about 3’
and these (with the aerial roots at internodes)
were planted vertically. 12 cuttings gave nil
result.
c) Shoot cuttings: One 3 year old culm
was cut into sections, each section having
4 internodes and 5 such pieces were planted
vertically, exposing 3 internodes. The top was
smeared with cowdung - red - earth mixture.
The but end piece has sprouted (from the
4th node) and the rest dried up.

First Method: Four tender shoots were
cut and separated from the adjacent culms
with the root hairs intact and planted in pits
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In all the above cases, watering was done
profusely.

and here due to heavy moisture in the ground,
the clumps are of 10’ diameter, the clumps
20’ long and 3” to 4” diameter at the collar. The
rhizomes from these clumps are exceedingly
tender and the problems associated with its
extension has been noted earlier.

Out of 44 possible sources of “multiplication
material” four only have succeeded. While
the best result was expected from the normal
rhizome – severed where it rises from the
clump, not one out of four succeeded. Some
(though poor) success was however obtained
from methods normally not adopted.

The above Burma bamboo plantation has
proved to be ideal as a nursery, because the
condition here are severe, compared to that in
the regular regions where this specie of bamboo
is meant to be planted. These conditions
suppress the growth, to yield whippy shoots
– ideal for transplanting. This could be taken
advantage of in case of all bamboos, seeds
of which are a problem. One plantation raised
in poorter tract – than that suited to it or
meant to be planted in could be used as
nursery for a period of years. It would be safer,
however, to raise this “plantation nursery”
near a water source and take recourse
to watering, if the draught were to be too
severe. The plants should survive – but not
“prosper”.

This note on the experiments is added
just to indicate how difficult multiplication of
bamboo could be when large scale plantations
are to be thought of.
Now (nearly at the end) we come to the
topical aspect of this article – developing
root stock in the ‘nursery’ giving it worse
conditions than in regions where it is to be
planted out.
Burma bamboo seedlings were planted
in 100 acres near Shankar Nursery during
1964 rains. The forest belt here is of moist
deciduous type, the area receiving around
60” rainfall. This region is clearly unsuited for
Burma bamboo, it being best suited in Mysore
State to belts receiving around 120” rainfall
with semi-evergreen type of forests. Today,
after 3½ years, each clump is about 3’
in diameter and the shoots are whipply,
numbering upto 15. The shoots are about 1½”
in diameter at the collar. These clumps are
the best source of propogation of Burma
bamboo in the heavier rainfall areas. During
1967 rains, several of these clumps were
dug up each whippy shoot separated with
the root portion and planted out. This gave
excellent results. One such shoot, planted in
Shimoga during 1966 rains has been used
by me to obtain 6 shoots during 1967 rains.
In the plantation area discussed above, a
portion was encroached by the wet nursery

Similar idea could be availed of in case
of ever-green species which do not seed
regularly. Several of the economic evergreen
species seed only once in 3 or more years.
Dipterocarpus indicus is a classic example, its
seeding being spaced around 4 to 5 years.
In the sheltered – untouched – evergreen
forest regeneration is invariably no problem.
There is a mat of young regeneration on the
floor; but these stagnate, die back or die out
completely unless openings provide light.
(This applied to the evergreen forests of
tropical belts and even here only where it is
approaches its limit of existance as in case
of evergreen forests of Shimoga and North
Kanara Districts). The dense shade does
not aloow th seedlings to put on height growth
while at the same time, it mitigates the effect
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of draught in the dry months. In the open wet
nurseries if the evergreen seedlings are not
watered for 3 to 4 days, there would be very
heavy nortality, while with the watering and
exposure to full sunlight, the 4 or 5 months
old seedlings are around 1½’ in height. At
the other extreme in the dense, forest shade
(with no watering) the seedlings barely rise
above 1’ even after 3 or 4 years. This aspect
could be availed of while forming nurseries,

particularly of those species which do not
seed regularly. Dry nurseries could be formed
in the dense shade of the natural evergreen
forest. This method has yielded satisfactory
result in case of Dipterocarpus indicus in the
Agumbe belt.
Nurseries in conditions worse than
where the seedlings are to be planted – yes,
why not?
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Instructions to contributors on submission of articles for publication
1. MyForest Journal is published by Karnataka Forest Department with a view to disseminate
knowledge related to foresrtry and allied disciplines like Agro-forestry, Botany, Ethno-botany,
Conservation, Biodiversity, Wildlife, Medicinal plants etc.
2. The Journal is headed by Chief Editor of Editorial Board assisted by Chief Editor, Editor,
Editorial Consultants and Refrees.
3. Preferences will be given to articles which either deal with new developments in research and
methods of analysis which can evince interest in journal’s wide readership. The journal is not
suitable medium of publication for articles dealing with subjects of personal interest.
4. The contributors of article must ensure that the article has not been previously published and is
not in consideration for publication elsewhere. Article once published in MyForest Journal should
not be sent for publication in any other journal in future.
5. MyForest encourages wide range of articles like Research communication, Research articles,
Scientific correspondence, General articles, Review articles, Scientific news, Research notes,
New findings etc.
6. Format
All articles must contain abstract (150-200 words) which can highlight the important of the article
in a nutshell.
Keywords: 5-6 keywords may be given.
All articles based on experimental observations must contain:
Shorter notes and comments upto 1000 words will also by considered for published. Those who
wish to submit the comment on an article in the journal, in the first instance may contact the
concerned author to enable the author to clarify any points of misunderstanding and also allow
the author to submit a reply for publication in the journal.
7. Preparation of Manuscript – Two copies of each article should be submitted and an abstract of
100-150 words must be provided. Diagrams should be on high-quality white paper and should
normally be capable or reduction to one-third or one half of a page in the Journal, though the
original should be two or three times larger. Diagrams and tables should be arranged as far as
possible, to go upright with figures and lettering horizontally. Illustrations (photographs, diagrams,
charts etc.) are to be numbered in one consecutive series of Arabic numerals. Every manuscript
should be accompanied by a CD containing the same article typed in Microsoft Word.
8. Tables should be numbered and referred to in text. Each table should be typed on a separate
sheet of paper. The number of tables/charts should not exceed five per article. So also the number
of photos should not exceed four.
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