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From the Editor’s desk

Natural bioshields like wetlands, forests, and urban green spaces are critical tools for
reducing the fimpacts of disasters on vulnerable communities. Llimate change, growing
populations, and widening economic inequality are all expected to increase the impacts of
disasters. Bioshields, nature’s own solutions to natural hazards can help protect people from
these dangerous floods, storms, and heat waves. Bishields help build resilience, not just
resistance to hazards. Unlike single-purpose interventions such as seawalls, biosfields
provide diverse ecosystem services that help support healthier and stronger communities,
including air and water purification, increased biodiversity, food, and other lvelihood
resources. And unfike built environment fixes, which are often mare rigid and can weaken over
time, bioshields are flexible and adaptable.

Loastal vegetation, such as bioshiglds, acts as a buffer zone during extreme events. It can mitigate damage and even save human
lives. lne such coastal plantation is the bio-shield. This vegetation belt serves as a barrier to sea borne calamities, shore line
erasion, storm surges and sand dust It is useful not only as a shelter, but for ecological services as well. To help us adapt to
chimate change, we should preserve and expand bioshields—but only in consultation with the local communities, or we risk
increasing the vulnerabilities that we fhope to resolve. Despite their benefits, bishields can also have negative consequences.

Lireen interventions can have socio-political impacts in addition to ecological ones, and the development and conservation of
green spaces Is often contested

In line with the above this issue of Van Sangyan contains an article on Rioshields— A coastal protection. There are also useful

articles viz.  TWIG ST FETT &7 T&e/, Fine resin, F1H): GLed T=7 GHIGT BT i and Phalanta phalantha: A major

defoliator of poplar in nursery stage.

| hape that readers would find maximum infarmation in this issue relevant and valuable to the sustainable management of farests.
Van Sangyan welcomes articles, views and gueries on various such issues in the field of farest science.
Looking forward to meet you all through forthcoming issues

Dr. Naseer Mohammad
Chief Editor
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Disclaimer — Van Sangyan

Statement of Responsibility

Neither Van Sangyan (VS) nor its editors, publishers, owners or anyone else
involved in creating, producing or delivering Van Sangyan (VS) or the materials
contained therein, assumes any liability or responsibility for the accuracy,
completeness, or usefulness of any information provided in Van Sangyan (VS), nor
shall they be liable for any direct, indirect, incidental, special, consequential or
punitive damages arising out of the use of Van Sangyan (VS) or its contents. While
the advice and information in this e-magazine are believed to be true and accurate
on the date of its publication, neither the editors, publisher, owners nor the authors
can accept any legal responsibility for any errors or omissions that may be made or
for the results obtained from the use of such material. The editors, publisher or
owners, make no warranty, express or implied, with respect to the material

contained herein.

Opinions, discussions, views and recommendations are solely those of the authors
and not of Van Sangyan (VS) or its publishers. Van Sangyan and its editors,
publishers or owners make no representations or warranties with respect to the
information offered or provided within or through the Van Sangyan. Van Sangyan
and its publishers will not be liable for any direct, indirect, consequential, special,

exemplary, or other damages arising there from.

Van Sangyan (VS) reserves the right, at its sole discretion, to change the terms and
conditions from time to time and your access of Van Sangyan (VS) or its website
will be deemed to be your acceptance of an agreement to any changed terms and

conditions.
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Bioshields— A coastal protection

C. N. Hari Prasath, A. Balasubramanian, S. Radhakrishnan and M. Sivaprakash
Department of Silviculture and NRM,
Forest College and Research Institute
TNAU, Mettupalayam — 641 301
E-mail: prasathforestry@gmail.com

Bio-shields are strips of trees and shurbs hinterland from oceanic forces. A
along the coasts to protect coastal areas green belt of trees effectively
from high velocity winds and waves. They reduced the force of devastating
serve as sand binders and also reduce wind storm surges and waves.
speed during cyclones. Bioshields can e Trees are beneficial for
prevent the entry of seawater into the biodiversity and can induce
mainland during the cyclones and tsunami. habitats for wildlife.
Bioshields can be created bystrip planting e People inhabiting hazard-prone
of sand dune withvegetation. Such buffer coasts would benefit from green
zones serve for the purpose of belts in terms of security, access to
e Shrubs control erosion and food, fodder, raw materials for
stabilize the shore. industries, shelter and income.
e Green belts significantly alleviate e Strips behind the green belts served
wind energy thus protecting the as areas of peace and tranquility.
« tsunami and storm surge Social forestry ~ dyes
energy dissipation Timber, fuel __.==+=7=== daily use (mats, roofs, brushes)
. protection from strong wind, PR 5" ete.

salt spray, and
wind-blown sand

" | maximum use of support mcdi:i
adsorption of nutricat

coco pith -
v carlion Spply fruit trees and windbreak
ST P Y (escaping effect)
‘1 '- Qe I;;r\'csllng: \'\k@ utilization S i =
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7 planting " Ganddane \ growth o S tracied wettand local temple
coastal line LR [lagoon]

2 |
« education of local people
« maintenance, i.e. weed removal
‘ [ ] constructed wetland
% mangrove forest
0[] coastal vegetation on sand dune
[l residential area |
Mangroves are considered as an excellent marine tidal forests are the most luxuriant
bio-shield, since, they have many around the mouths of large rivers and in
advantages. They are the most productive sheltered bays and are found mainly in
and bio diverse wetlands on earth. These tropical countries, where annual rainfall is
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fairly high. Mangrove plants possess a Many environmentalists have the opinion
number of unique adaptive features to that mangroves form a natural buffer
grow in saline and oxygen less soil. The between land and sea and can prove as a
most striking adaptation is the aerial roots, ravage of nature.

which are otherwise called breathing roots.
Benefits of bioshields

Animals Crops Others

e Reduced stock e Less soil erosion and e Protection for
losses during nutrient loss buildings and work
breeding e Conservation of soil areas

e Reduced energy water e Reduced evaporation
for maintenance e Reduced need for from dams

e Less winter feed irrigation e Assist in grass fire
requirements e Extended growing control

e Faster growth to season e Habitat for wildlife
target weight and predatory

birds/insects
species for the sand dune

Procedure for establishing bioshields e )
stabilization in the coastal Tamil

a) Sand dune fixation: Sand dune Nadu are Spinifex littoreus and
fixation is based on the principle of Ipomea pes-caperae. These grasses
reducing the threshold velocity of and creepers baffle winds thus
wind at the dune surface by causing sand and sediment
establishing a  pre-planting deposition. The initially formed
mechanical ~ system.  The sand incipient dunes then coalesce to
fixation can be achieved by form fore dunes which with
erecting low fences or vertical further accretion result in large
mulching with locally available dune ridges that run parallel to
living or  dead  vegetative the shoreline. This could be due
materials viz., twigs from trees, to binding of sand particles, soil
palm leaves in parallel lines. The crust formation due to addition
distance between the parallel lines of organic matter and also the
are three to five meters, which presence of surface cover.

gradually built upon each other on
the sand accumulated by the
preceding fence.

c) Sand dune afforestation: After
the stabilization, sand dunes are
afforested with the help of

b) Sand dune stabilization: Sand Multi-Purpose Tree species
dune  stabilization  plays a (MPT’s). For  functional
significant role in  shore-front bioshields, a gradation of species
dynamics. After fixation, dunes can from 75 m the edge of high tide
be stabilized with salt tolerant coastline towards the hinterland is
grasses and  creepers  which needed with a pioneer zone of
colonize them once they grow shallow-rooted herbs and grasses, a
a'bove the |9V9|_ _Of most h'_gh mid shore zone of small trees /
tides.  The efficient vegetative shrubs (3 rows) and medium height
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trees (5 rows), a backshore zone
of deep-rooted species of taller
trees (7 rows) and eventually
the same graduation of trees are
followed on the other side. This
gradation forms a natural slope that
forces winds to deflect upwards
and onrushing waters to attenuate
energy.

Choice of tree species

Choice and mix of species can be
decided based on the breadth and
width of the area required to make it
effective at the proposed  site,
ecological and economical importance
of species and the biophysical condition
of the location. In certain locations the

Establishment of
bioshield in coastal

region

Planting technique and planting season
The bioshield strips should be more or less
perpendicular to the wind ward direction.

thorny species like Prosopis juliflora act
as a trapped mechanism  when
communities and livestock are escaped
from Tsunami. Hence, while
choosing  the  species  for  the
establishment of bioshields the criteria’s
viz., thorn less, deep and well-spread
root system, wind resistant, saline
tolerant, easy to propagate and maintain
and provide economic benefits to local
communities are taken in to
consideration.  The tree species, viz.,
Anacardium occidentale, Azardirachta
indica, Calophyllum inophyllum,
Casuarina  equisetifolia,  Eucalyptus
tereticornis, Pongamia pinnata and
Thespesia populnea are suitable for
afforestation of sand dunes.

The number of rows in the strips largely
depends on the velocity of the wind and
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the triangular method at a closer distance
between trees (1-5 m) depending on
species selected. The seedlings performed
better when planted in pits / auger holes
filled with the mixture of composted coir
pith @ 10 t ha™ along with gypsum @ 200
kg ha, ZnSO, @ 25 kg ha™, Azospirillum
@ 2 kg ha™ and Phosphobacteria @ 2 kg
ha-1 as sub-surface moisture barrier and
source of nutrients for the initial growth
and development. North East monsoon
(Sep — Dec) period is generally good
for planting in coastal Tamil Nadu.
The temperatures over these months are
relatively cool and good survival rates of
seedling can be expected if planting done
straight after good rains. There is much
greater flexibility in time of planting if the
seedlings can be watered during the
critical  establishment period. During
drought vyears, depending upon the
intensity of drought, seedlings are irrigated
weekly or fortnightly during the summer
season.

Conclusion

Coastal bioshield has been widely
recognized as a natural method to
reduce the destructive  force of
tsunami  waves, even though the
vegetation barrier cannot completely
stop a tsunami, and its effectiveness
depends on the magnitude of the tsunami
as well as the structure of the vegetation.
For coastal rehabilitation, optimal

planning of natural coastal systems and

their maintenance, the capacity of

vegetation to reduce the energy of
tsunami waves needs to be quantitatively
elucidated. The limitations of coastal

forests in relation to the magnitude of a

tsunami and the maintenance of forests as

natural disaster buffer zones have to be
understood correctly for effective coastal
vegetation planning.
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ThIhd ST U7 &1 Tae
srstia faferae
TFET BT GRIATA FT AGIADATAT T ATHETT ek
EEIERCRIN
$-U - ajeetwilliams@gmail.com
TEATET gt 9T e a9l s it TdF 97w
ST &1 (A g ST 9o &7 fashed 97 S TIHRT ST TRdT g1 Td T8k Tord HLAATS
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Re=Te % o weqx 9t I9sy A8l &l
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FT UHT S@@T TA FT & S O
TF g8 10 Hiex & st g 9% T Jgd
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THE g1 Teuew 1 Faid g 6 et
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7 T foaTe aaLaor ST quiatd & S

T HFAT T RAT ST 9oha T 2l
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& AT AT & Fere &g F 9oy 39 e
FT IATAT &, STaf T THT ST THgT Bl FL
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el STor SUg &= & T gHreEr A
aqf=a Tagd gEtad BT o a6 ar
TATEL0T H FARIT T@d gd Tiaarterd
T % ATI-A7T A HUROT A F AT
ATATIAT AT 907 grehl T 394 Stae
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JTIT % THT AT e i qree I
2T Tohd g 3T TehaT Jad &9 § I @
Tl 2l

ST TG & THET T ATGTOT

S AR & TAGA/STA AT T,

ST (ITHT) 3T H&T HHTEE % ArI-Ard

AT AT F qFE Ja9dq, q9radl &
Hgre wd wimfea dea ft uE 1@
ERUEEERENEIE BN i (i e )
TETYT THGT gq ARG S ST FEre *
IERIEEEARIER ]

ST AT A TG T I527

ST [AATST 9ag UF AgAATHT FIAHH B
Sreeh ofdvia gaT, 9, aqeatd, 957
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U ME K LHAH, qE T FET WEA,
% T i S« § qo, "9, 9w,
T U FAAT @l Tara # HafAa s
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AT FAT AT AT 3297 Bl ST THT F1AT
# ey arfaet #7 afFEa agae off
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T AT SATEF S N & §
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g 3¢ TARied HAT|
TaT o FeTd &l AT

ITRTh aaeafadl T I9: IcATa|
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9,000 tons of raw rosin extracted from
pine trees. Principal characteristics of pine
resins are

Pine resins are secretion of pine resins
(Pinus roxburghii Sarg.), particularly
coniferous trees. These are used in the
production of varnishes, adhesives, and
food glazing agents. Chir pine yields
commercially important oleo-resin which
forms the raw material for rosin and
turpentine oil industry in India. Chir pine
is widely tapped for resin on commercial
basis, particularly in the hills of Himachal
Pradesh, Uttarakhand, Jammu & Kashmir
and north-eastern states. The northern hill
states annually produce around 8,000 to

e They are insoluble in water.

e They are soluble in ordinary
solvents like alcohol, ether and
turpentine.

e They are brittle, amorphous and are
transparent or semi-transparent.

e They have a characteristics luster,
are ordinarily fusible and when
ignited, resins burn with a smoky
flame.

Commercially tapped sources of pine resin: species and country of production

SI.No. Major Pine Resin Species Producing Country

Pinus caribaea Morelet Venezuela, South Africa, Kenya
Pinus halepensis Miller Greece

Pinus kesiya Royale ex Gordon China

Pinus massoniana D. Don China

Pinus merkusii Jungh. & Vriese Indonesia, Vietnam

Pinus oocarpa Schiede Mexico, Honduras

Pinus pinaster Aiton Portugal

Pinus radiata D. Don Kenya

Pinus roxburghii Sarg India, Pakistan

Pinus sylvestris L. Russia

Pinus elliottii Engelm. Brazil, Argentina, South Africa, USA, Kenya

[l =)

In sub-tropical India, pine forests are 1994). The hills of Uttarakhand, in the

found in Bhutan, North India, Kashmir,
Nepal, Pakistan, Sikkim, and southern part
of Tibet with altitudes ranging between
400 and 2500 m (Naithani, 1984; Tewari,

northern India are one of the best habitats
of chir pine forests.

Five species of pines are indigenous to
India, viz., Pinus roxburghii (Chir pine),
Pinus wallichiana (Blue pine), Pinus
kesiya (Khasi pine), Pinus gerardiana
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(Chilgoza pine) and Pinus merkussi
(Teriasserian pine) (Gamble, 1902). Out of
these Pinus roxburghii, Pinus wallichiana
and Pinus gerardiana are found in the

Himalayas, whereas Pinus kesiya and
Pinus merkussi are indigenous to Assam
(India), China and Burma.

Major share of resin production comes
from Himachal Pradesh and Uttarakhand.
The production of resin in the states was
about 6000 tons and more than 85 % of
this raw material is processed in the Rosin
and Turpentine oil Factories (RTFs).
Indonesia also supplies rosin to Indian
industries, but, China is the major supplier.
Indonesian rosin costs around the same as
the Chinese product. Both China and
Indonesia have captured more than 50% of
the Indian market. After the global
recession, China had dropped its prices in
the Indian market. The annual requirement
of rosin in the country was 40,000-50,000
tons.

Harvesting/Collection of Pine Resin

For commercial purposes, resin is obtained
by tapping standing pine trees. Resin
canals are large and irregularly distributed
in chir pine trees. The resin in the
longitudinal ducts tends to reach the
surface through transverse ones in the rays.

Consequently, for tapping the trees only a
shallow incision is necessary as the flow of
resin from the transverse ducts stimulates
of resin in large ones. The flow of resin is
from top of the maximum incision, where
both the horizontal and secretion vertical
ducts are cut. On exposure to air, the
volatile oil in the oleoresin (Turpentine
oil) gradually evaporates leaving clear,
hard, glossy substance called rosin, which
forms a protective coating over the
incision and tends to stop further flow of
resin. In India, two kinds of tapping are
Light continuous tapping

Light continuous tapping is done in trees
above 0.9m in girth. Trees between 0.9
and 1.8 m in girth are tapped in one
channel, and those above 1.8 m in girth in
two channels each at a time. The first
channel or each set of two channels is
tapped for five years. At the end of five
years, a new channel or a new set of two
channels as the case maybe, is started
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leaving an inter space of 10 cm between
the old and new channels. At the end of
second five year period, another channel or
set of two channels is again made leaving
another inter space and so on till tapping
has progressed channels, right round the
tree. This is the common mode of tapping
that is being practiced in India and the
trees are regularly tapped without any rest.
Heavy tapping

In heavy tapping (Also known as tapping
to death), maximum possible out turn of
the resin is derived before the trees are due
for felling and it is achieved by cutting on
the tree as many channels as it can bear,
with a minimum inter space of 10 cm
between the successive channels. It is
generally started five year in advance of
main felling in prospective regeneration
areas and two years in advance of thinning
in areas marked for thinning. The lowest
girth prescribed for heavy tapping is 60
cm.

At present, four methods are commonly
employed for tapping pine trees in India.
These are

Box method

This is the oldest method of resin tapping.
A cavity or box of 10cm x 10 cm and upto
12 cm deep is chopped at the base of the
trees. It is meant to collect the resin as it
exudes from the blaze or incision that is
made just below the box, by chipping bark
and outer layer of the sapwood. The resin
oozes out of the blaze and is collected in
the box. However, this method is very
damaging and the trees tend to die within
few years after resin tapping is started.
Cup and lip method

In this method, the outer bark of the tree is
scraped off with the blaze to a reasonably
smooth surface of 60 cm long, 15 cm wide
and 25 cm above the point where the lip is
fixed. In light tapping, channels are

initially located on south or south-west
face of the tree as better yields are
obtained from the warmer aspects.
Subsequent channels are made in an anti-
clockwise direction. A cut of about 15 cm
broad and slightly slanting outwards is
made with a curved chisel and mallet
about 25 cm below the lower edge of the
blaze. The lip, a rectangular piece of
galvanized iron (15 cm X 5 cm), is driven
into the cut to collect resin into a pot kept
below. The pot is partially covered to
prevent pieces of bark, dirt etc. from
falling into the cone and also to minimize
the evaporation of resins that accumulate
into it.

In order to open up the clogged resin ducts
and aid in the smooth and continuous flow
of resin, the channels are freshened at
definite intervals. The cup and lip method
of tapping has number of disadvantages.
Even though a channel depth of 2.5 cm has
been prescribed for the blazes, very often
the depth exceeds the prescribed limit. The
inherent hacking action involved in case of
adze, makes it very difficult to control the
depth of the blazes. Also the tapper makes
much deeper blazes in the hope of getting
more resin. Deep cuts around the hole
results in loss of timber and make the trees
less resistant to wind storms. Moreover,
after covering the circumference of the
tree, a second cycle of tapping is not
possible because of the slow healing of
deeper blazes. This generally results in
abrupt fall in resin production.

Rill method

This is an improved method, standardized
at Forest Research Institute, Dehradun to
overcome the disadvantages of the cup and
lip method. In rill method, the bark of the
tree over a surface area of about 45 cm in
height and 30 cm in width is removed with
the help of a bark shaver. The surface is
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made very smooth and the thickness of the
bark left should not be more than 2 mm to
facilitate freshening of the blaze. The blaze
frame is kept on the stem in the vertical
portion, 15 cm above the ground level and
the position of the blaze is marked with a
marking gauge. The control groove is cut
with a grove cutter by drawing it from top
to bottom. The lip is then fixed in the tree
with nails. For freshening of the blaze, the
tapper stands near the tree on one side of
the blaze and holds the freshening knife at
the lowest point of the control groove. The
knife is then pulled up by the tapper along
with blaze line marked on the tree. The
depth of the rill is about 2mm into the
wood. After making a freshening on both
arms of the blaze a 1:1 mixture of dilute
sulphuric acid (20%) and dilute nitric acid
(20%) is sprayed on the freshly cut rill
with the help of spray bottle. Exudation of
oleoresin starts soon after the rills are
made. The pot containing the oleoresin is
emptied into a collection can. The resin
adhering to the pot is removed with the
help of a scraper. The control groove is
also increased to avoid accumulation of
resin in it.

Bore hole method

Forest Research Institute, Dehradun has
developed a new tapping technique known
as bore hole technique of resin extraction
from Pinus roxburghii. In this method
holes are made near the ground level with
the help of a machine into tree's sapwood
to open the resin ducts and exudating resin
is collected in a closed container. The hole
in each tree is done approximately 10 cm
above the ground. It has been found from
the studies that holes of 15cm depth and
2.5 cm diameter are suitable for obtaining
maximum resin yield. The holes are drilled
straight into the tree stem with a slight
slope towards the opening so that resin

drains freely. Immediately after making
the hole the stimulants/ chemicals
(Mixture of sulphuric acid and ethephon
i.e., 2-chloro-ethyl phosphonic acid) are
sprayed inside each freshly made hole.
Spray volume of 1 to 2 ml are applied to
each hole. Chemical treatment is done
once only, immediately after boring holes.
After treatment a spout is installed inside
the hole by gently hammering with a small
mallet or pushing with palm of the hand to
achieve compression fitting in the hole.
The spout is meant for joining the
collection container (Polybag made up of
high density poly ethylene, HDPE, 35.3 x
12 cm) tightened to each spout.

Once the polybag is filled with
resin, it is removed from the tree and
poured into a collection can and
immediately a new polybag is tied for
future collection of resin. Some of the
advantages of bore hole method of
resin extraction are as follows
e There is less stress due to small

size (2.5 cm diameter) of the hole.

The hole heals fast.

e The technique is very suitable for
the protection of tree against fire,
insect, pest and diseases.

e Prolong resin flow can be obtained
from bore hole for a period of
several months without wounding
the stem.

e The holes are made with the help
of a machine; therefore the labour
productivity of the technique is
several folds greater than other
method.

e The technique could be very
effective in conservation and
management of pine resources.

Pine resin processing in India
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Himachal Pradesh State Forest
Corporation functioned principally as a
harvesting agency during the year 1945.
The entire exploitation works of timber,
resin, fuel-wood, charcoal, etc. from the
state forests were handled by the Forest
Corporation. But, it should also be noted
that potential production value is probably
higher than the estimated one because only
a minor part of potential pine forests are
used for resin tapping. The entire
government resin tapping work is being
done by the Corporation, through modern
techniques (Rill method as of now). It is
graded and sold on the basis of colour, the
palest shades of yellow-brown being the
better quality. Rosin and turpentine oil and
other subsidiary products like phenyl,
varnish, black japan, etc. are produced
from the collected resin. Rosin is the major
product obtained from pine resin. It
remains behind as the residue after
distillation of the turpentine oil. It is a
brittle, transparent, glassy solid. It is
insoluble in water but soluble in many
organic solvents.

Pine resin market and price

Rosin is purchased on the basis of its
colour, which varies from pale amber to
black. The lighter the colour of rosin, the
more valuable it is. The sale of crude resin
also allows producing countries with a
surplus to earn extra revenue without
investing in additional capacity for
processing. Price of turpentine oil
(Vegetable) per litre (Naked) exfactory on
cash basis ranged from X 61.5 to X 86.
Uses of Pine Resins

e Resin in hops gives beer its unique
aroma and bitter taste.

e Rosin is used for the maintenance
of the bows of stringed instruments
such as violins because it adds
extra friction. As the bow is used,

the rosin heats up and develop
some stickiness, providing better
notes.

e Resin is used for skateboards to
prevent cracking, chipping, and
breakage.

e Turpentine from certain pine trees
has been used medicinally for
treatment of cough, gonorrhea and
rheumatism.

e Rosin was used for abscesses,
boils, and cancer.

e Turpentine was also used for
astringents, stimulants, diuretics
and laxatives, as well as a flea
repellant.

e Plant resins are valued for the
production of varnishes, adhesives,
and food glazing agents. Plant
resins are also prized as raw
materials for the synthesis of other
organic compounds and provide
constituents of incense and
perfume.

e The hard transparent resins, such as
the copals, dammars, mastic, and
sandarac, are principally used for
varnishes and adhesives, while the
softer  odoriferous  oleo-resins
(Frankincense, elemi, turpentine,
copaiba) and gum resins containing
essential  oils  (Ammoniacum,
asafoetida, gamboge, myrrh and
scammony) are more used for
therapeutic purposes, food and
incense.
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TS T2 T G &= T ATHTT AT FL I ITH eI Tt

T AT

Abutilon indicum
Calotropis gigantea
Datura metel
Desmodium gangeticum
Gymnosporia montana
Ipomoea carnea

Acacia catechu
Acacia leucophloea
Acacia nilotica
Aegle marmelos
Albizia lebbeck
Albizia procera
Azadirachta indica
Bauhinia variegata
Bombex ceiba
Bridelia retusa
Butea monosperma
Cassia fistula

Abrus precatorius
Celastrus paniculata

Cocculus hirsutus
Coccinia grandis
Cuscuta reflexa

Dioscorea bulbifera
Dioscorea hirsuta

Diplocyclos palmatus

FTEqTAh ATH

Achyranthes aspera

EISR SRR
T ATH FrTeqfas AR
FEHT Jatropha curcas
AT Lantana camara
T Phyllanthus reticulatus
T oY Urena lobata
EET Vitex negundo
FTH Zizyphus rotundifolia
CCRENERI
CEY Cordia myxa
I3 Eugenia heyneana
EEEl Ficus racemosa
JT Ficus religiosa
FHTAT [T Holoptelea integrifolia
qThe AT Mangifera indica
g Phyllanthus emblica
FAATT Pongamia pinnata
qq Syzygium cumini
FOS Tectona grandis
AT Terminalia arjuna
AT Ziziphus mauritiana

QT TSITrat

Gymnema sylvestre

HTAR AT Ichnocarpus frutescens
qTaT Tt Ipomoea coccinea
Faw Ipomoea hederacea
AT lopomoea pes-tigridis
shfsT Mucuna pruriens
EELEA Tinospora cordifolia
foraternft Ventilago calyculata
IEIRRENTRI
AT ATH FIAEqAH ATH
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Senna occidentalis
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Phalanta phalantha: A major defoliator of poplar in nursery stage
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Abstract

Phalanta phalantha (Drury) (Lepidoptera:
Nymphalidae) is well known as the
common leopard. This insect species is a
major defoliator of poplar, Populus
deltoides Bartr. ex Marsh (family
Salicaceae) in nursery stage. The pest
profile has been described.

Key words: Populus deltoides, defoliator,
Phalanta phalantha

Introduction

Poplars, Populus L. (family Salicaceae)
are often prone to insect attack which
hampered the production of these
important tree species. Most of the exotic
poplars, especially Populus deltoides
Bartr. ex Marsh, have been suffering
multiple insect injuries since their
introduction in India. Infestation by
different insect species to poplar has been
reported by different workers (Pruthi and
Batra, 1960; Chatterjee and Thapa, 1964;
Seth, 1969; Lohani, 1976; Singh, 1979;
Chaturvedi, 1981; Singh et al. 1983; Singh
and Singh, 1986; Tewari, 1993). Severe
and repeated defoliation of young plants
results in mortality (Singh and Singh,
1986).

Mathur and Singh (1960) were the first to
list 42 insect species mostly indigenous to
India and adjacent countries that caused
damage to poplar and its timber in India.
Later, Singh and Singh (1975) listed 17
species as important pests of poplars. Sen-
Sarma and Gupta (1979) have reported 33
poplar pests. Rishi (1979) identified 32
insect pests associated with poplars in

Kashmir Val ley. Verma et al. (1983)
reported 55 insects feeding on poplars in
Himachal Pradesh. Rawat (1979), Sen-
Sarma and Gupta (1979) and Singh and
Singh (1986) have identified 16 insects as
important poplar pests from economic
point of view in nurseries, plantation and
natural stands.

According to Ahmad and Faisal (2012), as
many as 133 insect species so far have
been recorded by different workers at
various eco-zones infesting different
poplar species in India. Although
indigenous poplars are relatively safe from
insect attack, exotic species have become
soft target for insect infestation. However,
the present article deals with a defoliator,
Phalanta phalantha, which is a major
defoliator of poplar, P. deltoides in nursery
stage. The pest profile of this insect pest
has been described

Phalanta phalantha (Drury)
(Lepidoptera: Nymphalidae)

Phalanta  phalantha  (syn.  Atella
phalantha), the common
leopard or spotted rustic, is a butterfly of
the nymphalid or brush-footed butterfly
family. According to Beeson (1941), the
family of this insect is one of the largest of
the butterflies. Many species feed on the
forest trees but none have so far been
recorded as regular pests. The butterflies
are true sun lovers and very active flier. P.
phalantha is one of the commonest
butterflies occurring throughout the year in
the plains and in suitable seasons in the
outer Himalayas up to 8,000 ft (De
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Niceville, 1886). This butterfly is
distributed throughout India, the Malaya
Peninsula, Siam, Sumatra, Java and China.
The larvae of this insect feed on Salix
tetrasperma, Flacourtia sp. and Ixora sp.
(Beeson, 1941).

According to Roychoudhury et al. (2001),
the larvae of this butterfly are active,
voracious feeders, purple brown and bear
six rows of black erect spines on the body
(Fig. 1). The vertex of the head is orange-
red whereas the anterior ends of parietals
are black and enclose a triangular white
frons in between. The full grown larvae
attain 24-27 mm in length. The pupae are
green in colour and bear golden pink warts
dorsally. They remain attached to the
leaves and petioles of the food plant by

:
3 s

means of anal crochets. The pupal period
varies from 10-15 days. Beeson (1941) has
recorded that the pupal duration is about
three weeks on S. tetrasperma during the
month of November.

The butterfly is orange with black
markings on the wings (Fig. 2). The head,
thorax and first four abdominal segments
remain covered with orange coloured
scales. The remaining segments are dark
brown dorsally. Ventrally, the wings are
light orange with light brown patches and
around black spot between cubitus and
anal veins on the outer side of the
forewing. The body is white in colour and
the coiled proboscis is present. The wing
expansion varies from 52-56 mm.

s ’
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i e
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Fig.1: Full grown larva of Phalanta phalantha
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Fig. 2: Adult butterfly of the common leopard, Phalanta phalantha

The female butterfly lays a good number
of yellow coloured oval eggs, singly on the
young leaves in day time. After hatching,
the first instar larvae start feeding on the
epidermis of young leaves and then,
gradually start defoliation. This insect
shows overlapping generations.

The larva of this butterfly is reported to
cause frequent damage but not severe
defoliation of Populus spp. in Uganda
(Browne, 1968). According to Rawat
(1979), it is the common butterfly
occurring in fast growing species of poplar
especially in Tarai region of Uttarakhand
and larvae feed on poplar leaves along
with other defoliators. Joshi et al. (1984)
have noticed that P. phalantha is a minor
pest of P. deltoides, having about 8.6%
incidence in north-eastern regions of India.
Roychoudhury et al. (2001) have recorded
that in Madhya Pradesh, larvae of this
insect starts appearing with the onset of

rainfall (June-July) and causes severe
damage only in nurseries but never noticed
in plantations. This pest occurred in
abundance only during the rainy season of
the year (July-October). The peak period
of occurrence has been observed during
August-September, when the maximum
larval population occurred. The damage
caused by the larvae of this insect has
found so serious that the entire plants are
defoliated by having as many as 5-7 larvae
in a plant. The percentage incidence of this
pest has been calculated as 70-83%. All
these observations indicate that P.
phalantha is a major defoliator of poplar,
P. deltoides in nursery stage.
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