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Nodal center for biological
invasions was established in
February 2018 as a response to
increase in the influx of invasive
alien species to Kerala and the
impact has caused on various
habitats and sectors of human
activity. There exists a vacuum in
governmental agencies addressing
the problem of biological invasions
whic¢h NCBI is filling up. In its brief
period of existence, NCBI has
attended to plant, insect, snail and
turtle invasions in Kerala and has
evolved management protocols
based on the stage of invasion of
each species. NCBI has the
following specific objectives : :

m Restoration of alien species
invaded landscapes m  Early
detection and rapid control of
invasions m Development of policy
directives ® Awareness creation
among decision makers and general
public.



Director’s Message

When species move beyond their
native boundaries and spread to
newer countries, continents and
geographic regions, they escape
from predator and pathogen
pressures and attain a new lease
of expansion possibility which
threatens the ecology, economy
and human health in the sites of
arrival. As an ingtitution dedicated
to tropical forestry research, the
Kerala Forest Research Institute
had realized the danger these
organisms could pose to the
structure and function of fore<t
ecosystems.

Starting from the pioneering work
of the former Director of KFRI, Dr
KV Sankaran on the spread of the
Mile-a-minute weed- Mikania

micrantha- in Kerala, KFRI has kept
biological invasions under close
watch. This study was followed up
with efforts on its management by
adopting  classical  biological
control methods. The first survey
of in Kerala recorded 82 invasive
alien plants at various stages of
spread. Rigk assessment of the
species using the Nature Serve
protocol helped classify these
plants for prioritizing
management actions.

In February 2018, we launched the
Nodal Center for Biological
Invasions (NCBI). It was in
response to the increasing threat
posed by invasive alien species
and the situation in whic¢h there
existed no dedicated agency to
address the problems of biological
invasions. The laun¢h of NCBI
quickly converged the efforts of
the critical mass of resear¢hers
working on various invading
species and brought all their
experts together for fast effective
management of invasions. It could
detect and eradicate the satellite
populations of the Wax Scale
insect-Ceroplastes cirripediformis.
This was a perfect demonstration
of the Early Detection and Rapid
Response (EDRR) procedure in



invasive species management.
The standardized management
programme for the Giant African
Snail Achatina fulica- is now being
customized for specific local self-
governments under NCBI. It could
also respond fast to the wild
sighting of the Red-eared-slider
turtle- a species traded through
pet shops. Of particular concerns
was the pathogen load of these
invasive turtles whi¢h could
transmit disease to humans.
NCBI has responded by collecting
turtles from pet owners and
maintaining them in rescue
centers established at our three
field stations of KFRI. We now
have more than 150 turtles under
study observations and more are
on the process of collection. | may
now say with certainty that this is
a new chapter in invasive species
management aided by careful
situation analysis, media briefings
and judicious pooling in of
financial and human resources.
The awareness NCBI has created
on biological invasions in Kerala
and beyond is now being
developed into a Citizen Science
Program named Invasion watch.
This will help people to report
invasions, researchers to evolve
management methods faster and

managers to implement actions
before it becomes too late and
beyond control.

While leading the management of
invasive species in Kerala, KFRI is
of the firm conviction that it is not
the species per se that is the root
cause of invasion. It is the context
we  create  knowingly  or
unknowingly that kick <tarts a
biological invasion. It is the
mistakes we as human beings
commit that creates the problem
of invasion. Hence for every
invasive species, we need to
closely look at its political ecology
to decipher the invasion pathways
and the socio-political reasons
behind them so as to develop
policy guidelines to help thwart
future invasions.

Globally recognized as the second
major reason for biodiversity loss
- next only to habitat destruction-
Biological invasions necessitate
focused research, qui¢k response,
active management practices,
increased awareness and good
legislation. NCBI is attempting
this.

This newsletter will hopefully be
the platform where NCBI speaks

to the world on its activities. It
would also showcase critical
research findings from Kerala and
elsewhere also and would have
stalwarts in the field of Invasion
Biology speaking on multifarious
aspects of their work. There will
be features on specific invasive
species in every edition of the
newsletter highlighting knowledge
gaps and thereby inviting new
researchers into the field of
biological invasions.

While this newsletter is intended
to make the activities of NCBI
much more visible we also would
like to make it as a platform of
interaction and cross fertilization
of ideas across researchers,
students, landscape managers,
policy makers and the general
public. We eagerly look forward to
your comments and suggestions.

Dr Syam Viswanath
Director
KFRI
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Cabomba furcata from the family

of Red Cabomba, the fiercely

submerged  perennial aquatic

¢ / invasive plant which is native to

ad BEN : Central and South America that
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" turned water bodies into a ‘pink
tra’ékmg of Cabomb? IAVaSIOH mat, became a solemn concern to
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Y i growing species led an aesthetic
Auseum, KOI%" glimpse but became a potential
while eluudatmg a new fish sp o;t_spre;d in the water bodm;_?}z
active stem propagation whi
: Laubuca dadlbur/orhfrom Coc’h).n m,l 51.
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form massive stands of about 12 feet
I - hindering the penetration of light
A T into the water. Cabomba was
mainly an aquarium plant which
‘ caused dispersion and proliferation
via global trade outside of its native
range  prompted  inadvertent
establishment of Cabomba plants
stifled economically and ecologically,
whereas consumes a huge amount of
oxygen and soil nutrients which
adversely altered the water quality,
indigenous fish varieties and other
invertebrates and vertebrates. The
species spreads fast by propagating
stem fragments and forming dense
stands that outnumber native
plants in waterbodies and drainage
canals.The presence of this species
has been recorded from ten out of
fourteen districts of Kerala.

The genus Cabomba represents




five species; Cabomba aquatica
C.caroliniana, C furcata, C.haynesii anc
C palaeformis in which stems anc
nodes are reddish colored ir
C.aquatica, C furcata and C.haynesi
wheres as green in C.caroliniana
Colour of calyx and corolla are usec
to distinguish species morphologically
yellow in C.aquatica, lilac witk
magenta tintin C furcata, White ir
C.caroliniana and white with ligh:
lilac $hade in C.haynesii.

In India, tracking of Cabombc
invasion started from a lat
description mentioned in  the
records of Indian Museum, Kolkate
while elucidating a new fish species
Laubuca dadiburjori from Cochin ir
1951. Later in 1977 and 1979, the
species- C.caroliniana found ir
Cochin was erroneously identifiec
as C.aquatica. In 2005 the presence
of Cabomba was explained in the
indugtrial areas of Cochin including
Edayar, Eloor, and Thottumugham
In 2010 the spread was well noted ir
Kuttanad wetlands of Alleppey
di¢trict where as the land lies below
the sea level and within two year:
this species invaded River Pambz
and Veeyapuram wetlands. A new
report of Cabomba was outlined ir
Aruvikkara Reservoir and the marshy
wetlands of Idukki high ranges ir
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ba has been reported from th
i8iricts of Kerala, Avala canal o

2015. Suggestions arose with the use
of Cabomba in transporting the fish
species as well as aquarium rearing.
Invasion of Cabomba in the River
Achankovil led to the outbreak in
two districts of Kerala. Later the
species C furcata has been reported
from the northern digtricts of Kerala,
Avala canal of Kozhikode, Malankara
reservoir in Idukki and Wayanad for
the first time. The Wetland
ecosystems encompassing Kole
Wetlands of Thrissur whic¢h is a
famed Ramsar site is more prone to
Cabomba invasion.

Measures contained for the spread
of Cabomba include the mechanical
removal and drying it on land,
increasing shades by planting trees;
tarpaulin $hade over the infested
area especially where it cannot be
mechanically  removed; regular

# weeding on both aquatic and

terrestrial habitats based on inputs
from  monitoring. Community
awareness and education can also
be included with control measyres
by releasing <trict policies of
legislation that restricts or bans the
trade of such exotic species.




The management of this insect has

locations.
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invasive align pest

The study commenced in 2020
with a query of wilting passion
fruit which was reported initially
by a researcher of Kerala Forest
research institute and then the
insect was again identified from

other locations after a few
months. After collecting the
specimens from the pest invaded

.. 11 become a tedious task because of
)\ its cryptic nature and absence of
% natural enemies in the invaded

es cirripediformis
ory to contain the

sites it was identified as

Ceroplastes sp. ~Being a new
incident the problem was
followed up by Ms. Swathy N S,
postgraduate as her dissertation
work was knocked out and
identified molecularly as
Ceroplastes cirripediformis.




Barnacle wax scale insect being
native to the Southern United
States and the Carribean islands is
4 consequential invasive pest
whi¢h causes injuries to fruit
bearing host plants and is also
spotted in 32 countries mainly in
warmer regions and spread was
predicted by ¢hinese researchers

in areas of india and ¢hina became
a reality .

The insect is hemispherical in
shape of 3-smm in length with
black and brown spots on pearly
white waxy coat enclosing their
body which varies from reddish
brown to brown in color. They
destroy the host by sucking its
fluid and excreting honeydew to
cause coal smudge. Females
follow a sedentary life with three
larval stages whereas four in males
in which they flew off from the
host during its third larval period.
Infestation patterns are observed
with leaf attacks during the period
of fir&t and second nymphal
$tages while they migrate into the
woody tissues from the third
indtar. Being polyphagous, they
attack diverse hosts such as
Passion fruit, Citrus, Mango,
Jackfruit, Ficus and Rambutan
including 119 genera in 63 families
by drawing plant sap from twigs.

The management of this insect
has become a tedious task
because of its cryptic nature and
absence of natural enemies in the
invaded locations. EDRR (Early
Detection and Rapid Response)
was considered as the best

method to manage this invasive
alien pest in which their spread
hasn't widened to larger areas
within Kerala ,moreover steps
were taken to detect and track
the satellite populations of insects
anywhere in the state at the
earliest as possible.

Sree Kerala Varma College, Thrissur



“This species is suspected to cause healthum
troubles viz Eosmo hilic  Meningitis,
Septlcaemlavand Peritonitis”.

in Ker&ala,,,l

its
populations which indicates its
manifold invasions from different
countries.

Recent waves on Giant African
snail found to be dangerous pest
species in India especially in
Kerala, through multiple episodes
of invasions and the continuous
arrival of new populations from
countries across the world. The
study was reported by Keerthy
Vijayan, a research sc¢holar KFRI,
during her work in the year of
2006-2020, observed that
inhabitants have higher genetic
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variation  from native

Achatina fulica - Giant African Snail,
became the most vicious global
invasive species which is native to
the African subcontinent was first
reported in India in 1847 and in 1955
reported in Kerala whi¢h became a
serious threat to the locals in the
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period of 1965- 1970 and 2005. The
Giant African snails got their new
home due to timber importation
which  boomed  their va¢t
proliferation and in 2005 the spread
was reported in three di<tricts in
Kerala, farther after 15 years in 2020

the surge spread aggressively to all
districts except one.

This species is suspected to cause
health troubles viz Eosinophilic
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Meningitis, Septicaemia and
Peritonitis and it was reported
among ¢hildren in two ditricts of
Kerala.  Total control  and
eradication of these species
became a tedious and ¢hallenging
quest due to its long term
hibernation periods and multiple
invasions .Soon enough, 2 mixture
of Tobacco Decoction - Copper
Sulphate (TDCS) is prepared and
sprayed by the farmers and other

N S :
%nvas_ﬁhs from d;}f;ggntﬁpoqntrles”.

3

&takeholders as of
extermination, but a long term
method ¢hould come across to
eradicate them.

part

In the recent news, Dr Abdul
Kalam Farmer producer’s society
initiated a program in Ezhukone in
Kerala to pay an amount of Rs.3
per snail and it will be turned into
fertilizer in whic¢h its calcium
containing ¢hell is removed and
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indicates. its manifold
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the protein containing part is used
as feed by the society itself. ‘Snail
kill' pellets made from the mixture
of snow peas and metaldehyde
were diétributed among the
farmers of a municipality in Kochi
to kill the snails while they feed on
them was a further recent

breakthrough.












































































