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Biosecurity issues

The world is currently facing massive
Bicliversity
overpapalation,
and  [ragmentabion, <limate  change,
the effects of invasive species, disease,
pollution, excessive recrvational wse

due W  human
habitat

linss
destruction

and harvesting, and natural ongoing
peological processes.
nvasions by non-native (exolic) spedes
constitute one of the major threats 1o
natural environment and biodiversity

Biological

including forestry livestock and agro-
ecosystem. Invasions by alien spedes
imbalance native ecosystems and many
of them cause considerable economic
fose in the initial phase of entry. Such
intruders are likely to breed profusely
in the absence of natural enemies in the
newly found environment and cause
bitic upsets out-competing nafbive
species. The introduction of new pests
into a locality is brought out in various
ways such as 1) through a host as the
carmer, 2] inert packing materials
carrying the quiescent stages of the pest,
3) insect vectors, birds, and air curnents
and 4) deliberate, illegal introduction
as bio-weapons. Though the first two
modes of distribution are  curtailed
by gquarantine measures, the latter
bwior ame beyond the limitations of pest
control by exclusion, This creates a meed
for biosecurity involving  integrated

approach that encompasses the policy
and regulatory frameworks to analyze

and manage the risks in the sectors of
food safety and other environmental
risks,

Biosecurity covers a broad spectrum of
issues ranging from the introduction of
pests and diseases of plants and animals,
genetically modified organisms  and
their products and management of
ivasive alien speces and genotypes.
As such, it is a holistic concept having,
direct relevance b the sustamabality of
agriculture, food safety and protection of
the emvironment including biodiversity,
The whole ares of biosecurity 15 a very
critical igsue for intemational security.
Binsecurity threat involving the fungus
Phytoplethara infestans in IRAD causing
the great Irish potate famine is one
clasgical example. Introduced crops
may carry planl pathogens [ pests or
acquire them as a consequence of new
encounter in the new enwvironment.

Biological  invasions, the  routine
importation  (both  accidental  and
deliberate) of harmful  non-native
organisims  oocur daily,  and  are

estimated to cost more than $100 billion
per year world-wide. Monetheless, the
scientists, policy makers and public
are paying considerably less attention
and spending far fewer resources than
needed to identify and address bio-
invasions and their manifold impacts
that include chronic damage to socetal
infrastructure, agro-ecology, fisheries,
the environment and human health.
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Economic losses due to bic-invasions are
substantial in many parts of the world
including India. Twenty-five per cent
of costs of food accessible to cistomers
are attributed o invasive weeds, pests
and diseases, Invasive species are
second only to habitat destruction as
the major cause of biodiversily loss, In
the globalized era, goods and services
produced in one part of the world are
increasingly  available in other parts
of world and people around the globe
are more connected 0 each other than
ever before paving way for accidental
introduction  of
International travel has now become

fnvasivie  pests.

more  frequent resulting  in several
biosecurity threats. Establishing risk-
based biosecurily systems in different
countries 15 vital to safeguard the food
supply chain,

The Inwvasive Species H}wq:-jﬂli,sl Emup
(1550 is @ global network of scientific
and policy experts on invasive species,
organized  under  the  auspices  of
the Species Survival Commission
(S50 of the Intermnational Union for
Conservation of Nature (JUCN) In
recent years, major introductions have
occurred on four crops: wheat, rice,
maize and potatoes that conatitute 50%
af the world's food supply. Kamal bunt,
Tilletia indica, an Asian fungal disease
of wheat, was introduced inte the US
i 199, where it is under containment
in  southwestern states. Potalp  [ake

i — 5
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blight disease that led to the death or
emigration of several millions of roral
pour in the mid-1800s, conlinues o
evolve and spread new virulent strains,
In East Africa, wheat stem rust, Puccinia
araminis, has recently re-emerged after
décades of suppression with resistant
varieties, creating a ghobal biosecurily
risk if it now spreads.

Invasive pests in India

Alien invasive species have invaded
nalive biota in virtually every ecosystem
af earth, causing economic damage o
biodiversity and the valuable natural
agricultural system we depend upon.
Such outbreaks of exotic pests niz, coffes
berry borer HypaHuwnentis lnmrpet Ferrarn
(Curculionidae: Coleoptera), serpenting
leaf miner Liriowiyza frifolii (Burgess),
{Agromyzidae Diptera), spiralling
whitefly Alewrodicus dispersus Russell
{Aleurodidae Hemiptera), ecovonut

eriophyid  mite  Acerie  guerreronis
Keifer (Ertophyidae : Acari), erythrina
gall  wasp, Quadrasticus  erythrinae
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Rejiuvenatlon -nfpapa;.ru after relense of exotic
parasitoid against mealy bug
Kim. (Eulophidae Hymeonptera),

the eucalyptus gall wasp Leplocybe
inast Fisher & La Salle (Eulophidae

Hymeonptera), cotton mealy bug
Phenecoccis (Tinsley)
(Paeudocoocidae Hemiptera), the
papava mealy bug, Prracoccus marginetas
Willlams and Granara de Willink
iPeeudococcidae ¢ Hemiptera) and  the
tomato pin borer, Tuln absoluta Meyrick
{Gelechiidae :© Lepidoptera) reported
in India caused severe economic loss
to crops despite several efforts made
to combat them. Biosecurity has wider
implications  since it relates 1o the
livelihood security of nearly 70 per cent
of the population, in addition to the
food, health, trade security and natural
resoirces of plants, animals and farms
of the nation.

solenopsis

Coconut, Cocos mucifere L. popularly
known as Kalpaorikshe meaning "Tree
of life' or "Tree of heaven” supports
livelihood of about 12 million people
in 18 States and 3 Union Territories

in the country. It has been providing
food, drinks, nutrition, health, shelter,
income and wealth for mankind from
time immemorial. As per latest cooonut
atatistics from Coconut Development
Board, the crop is cultivated in an
area of 2,137 million ha in India with
a total production of 22680 million
nuts and supports 12 million people
for livelihood. Palm production faces
serious  challenges  ranging  from
diseases o damage by insect pests, all
of which may reduce productivity by as
much as 30%. A tatal of 547 insects and
mite species were reported as infesting
goconul palm and copra in vanous
coconul growing countries of the world.
A few of the invasive pests like coconul
eriophyid mite that had invaded coconult
plantations of India in the recent past
had caused tremendous setbacks in
sustaining  coconut  production and
revenie generation, A couple of them
at our doorsteps are more dangerous in
the offing,

Eeological threat due to biodiversity
loss, ecconomic upsets by  invasion
of alien invasive species, means to
eradicate  bio-invasion as well as
minimizing associated risks are the
daunting tasks ahead. Considering that

almiost 0% of the national p-upularj-::ln
depends  on agriculture,  forestry,
fisheries and animal husbandry for
their health and livelihood, the need for
agricultural bicsecurity has been given
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greater impetus at this point of time due
o [nereases e the quantum of global
tracle and rapid transportation,

Invasive pests on  coconut
already reported in the couniry

a) Coconut erophyid mite: The exotic
pest, coconut erophyvid mite, Aceria
guerreronis Keifer was reported  from
all coconut growing regions ranging
from 0.2% in Bay Islands o 57.3% in
Karnataka, Ever since the pest was first
reported In the country from Kochi,
Kerala during 1998, it had spread
like a2 wild fire affecting all coconut
plantations in key south Indian states.
MNotwithstanding  the  higher  mite
incidence during the initial years of
emergence (1999-2002), the percentage
incidence of mite diminished in
subsequent years (2010-2012) with the
population buildup of natural enemies
especially the predatory mite (Neoseiulis
baraki} as well as the acaropathogen,
Hirsutelfn  thompsendi  Fisher in  the
svsierm.

e W
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Ihe incidence of coconut eriophyid mite
in varsous states amd Unjon Territories

(UTyis as follows

Mstribution of mite incidence across
the country

SO __Miteum_iiér_m_("fa_l

: 19992002 | 2010-2012
kerala (548 14.'&&:
Tamil Nadu | 55.8 M5
T‘::‘I rmataka 573 |43.2
;:r’;g';’s‘; 24.6 4.7
Lakshadweep |36 205
Ci0a 35 a5
Assam Mil 218
| Meghalaya Nil 2.3
_!'.._-Iﬂharashtm il 461

Coconut mite is a microscopic creamy
white, vermiform organism measuring
200-250 microns in length and 36-

52 microns in breadth. The body is

Microscopic view of coponut edophyid mite B thompeonil infected mite  Neosstidus baraki
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elongated, cylindrical, finely ringed and
bears two pairs of begs al the anterior
end. Anoadult mite |.'|_1_.'5 aheast 1U0-150
eggs. The eggs hatch inte protonymphs,
which further moult inko d |_'|_1lr1:|:|1:,'n'|]_*]1:-;
and lirally 1o adults, The tolal life cycle
is completed in 710 days. Mite infests
button during early stages of growth
sonn  alier  pollination.  Developing
nuts harbour a large population of
mite under their peranth. Symptoms
appear  approximately  one month
after initial  colonization inside  the
pollinated  buttons (female flowers) as
white longitudinal patches or triangular
vellow patches near the perianth. As
niks grow, these patches turt brosen
and  longitudmal Assures amd  warls
appear on the fruit surtace. Dryving,
and shedding of buttons and young

fruits are experienced in case of severe

| chiag Dt il 50
parve Pestd of Cocdmi

infestation. Dispersal of mites oocars
through wind and population of mite
reachies high during summer months
from Mareh b ?-.-1';1],'_

Mhe  integrated  pest management
(IPM)  strategy  for  suppression  of
A, Auerreranis congists of F1|:1_'!.rt|:1:;.e||1||:._:|'r_1.-'
megsites i ooconut plantations
inchuding  crown  cleaning, burning
of fallen mite-infested nuts and plant
protection  operation by apraying/
root feeding of botanical  pesticides
(azadirachtin-based) thrce a vear. In
addition to this 'MW package, adoption
of integrated nulrent management
package including application of NPK
bertilizer as per recommended levels,
recvcling of biomass or raiging and

||'||-'|.!|'|."|.:'|"|.:l|fili|rl f BILUEN MANUPe CTOPS

1 ocord hﬂﬁi.l'llﬁ-\. BLITTNINNL T |||'|:i,;i_'|‘||1_'|-1|

Epraving with botanicals




Triveasive Pests of Cogeril

Tale-based preparation of F, thampsonii

and  adoption of =il conservation
measures  were  also  recommended
for the management of the pest. Three
sprayings of palm oil (200 ml) and
sulphur (53 g} emulsion along with
10 g soap powder in 800 ml of water
on the erminal five pollinated coconut
bunches  during  Januwary-Febroary,
April-day  and  October-November
evinoed significant reduction (674 to
(9.8%]) of mite incdence. Application of
talc-based preparation of H. thompsoni
&20 gilitre of water [ palm containing
Lo x 10F ofu with a Erequency of three
sprayvings per year resulted in 63-81%
reduction in mite incidence,

Wark done at ICARE-CPCRI revealed
that palms of Chowghat Orange Dwarf
(CO) showed minimum Hevel  of
mite infestation in the field, Malayan
Green Dwart (MGD) and Spicata alse
recorded comparatively lower Tevel of
mite incidence, whereas, Wesat Coasl

:M .ﬂ .

Fleld view of Ealpa Haritha palms

Tall {WCT) and Laccadive Tall (LCT)
in the

recorded maximum  incidence
field. WCT with green and oblong
nuts recorded higher level of mite
incidence as compared to WCT with
brown-colured and  round-shaped
nuts. The overlapping tepal aestivation
and tepal tighiness which make the
entry of mites difficult at the early nut
development phase are attributed Lo
the lesser incidence of mite. Of late, a
high-yielding, tall genotype recorded
with lesser mite infestation at feld
level was selected at ICAR-CPCRT from
Kulasekharam  coonul  population,

christened as  Kiofpa Harilhr  and

released  for cultivation, MNation-wide
senaitizalion and alert were exerted
by all stakeholders and inlegrated
approaches were used for the eftective
management of the pest.

b1 Asian grey weevils Myllaceris wndifus
Marshall (Curculionidae : Coleaptera),
a pest of gquarantine importance was
registered from root (wilt) discased
tracts of coconut in Kerala, Mild to
medium level of infestation damaging
5-10% of beaf area of un-split leaves with
typical notching-like symptom along
the leaf margins was noticed on majority
of the coconut seedlings in oot {wilt)
endemic zomes. In the nursery area with
nearly 10,000 coconut seedlimgs, more
than 40% seedlings were found infested
by the weevil affeching the marketing
potential of seedlings. The characteristic
feature of this weevil is the presence
of threespined hind  femur and s
considered as an invasive pest from
Sri Lanka. Adult weevil has & pecaliar
behaviour of dropping down (feigning
death) under  slight disturbances
in order to escape from impending
danger. Until this period, the insect was

not reported as pest on any crop from

THasive He

India. Egzs are laid on soft organic
matter on the ground and the grubs
bBurrnw I|“|'r|||:|i._'||‘| thes qonld Idjll"-e1ir'|i.; on the
roots of the host plants before pupating
in soil, Sinoe the grobs are hidden in
the zoil, Hhey are difficult bo e detectod
and are thus vulmnerable for spread o
different regions through transport of
covonuit seedlings, The pest s likely to
have more generations during warm
equatorial type of weather conditions
prevailing in Kerala triggering to the
possibility of an outhreak situation.
Currently, this species is known as
an invasive pest in Florida occurring
an moest of the South-Eastern and
South-Western coasts and  scattered
inland regions  mfesting at least 81
different plant species including three
omamental palm species mz., Burmese
fishtail palm, Canyota meitis Lour, Golden
cane palm, Chyepais ffeseens (H, Wendl.)
Beentje & J. Dransf. and Veitchia palm,
Veitchin sp. Very reoently M. wmdietics
is reported as a potentially destructive
pest of citrus in Florida. Coconut ash
weevil, Millocers curoicernis Fab, was
also noticed on coconut leaves of young
palms espedally on outer whorls in

different tracts of Kerala,

Three-apined hind
femur




¢l Inflorescence moth:  Cvcurmence

of  non-native  inflorescence moth,
Hatrachedrn  arenosella  (Huciferas)  was
observed from Port Blair-Bay Tsland,
Minmicoy-Lakshadweep [sland,
Kasaragod-Kerala, Ambajipeta-Andhra
Pradesh,  Jagdalpur-Chhattisgarh  and
parts of Karnataka, The pest incidence
was highér in Miu Leka Green Dwart
abt World Cocomud |.__.|'rr|1'|r|.'|:-i:|11 Centre,
FPort Blair when compared o other
Pacific Ooean collections  maintained
there, The incidence was reported in
dwarf genotypes at Kasaragod, Kidu
and in Lakshadweep [sland whereas,

all I.1-:1|ITI‘.-' are sden infested at Kaipur,
Chhattisgarh. Gummy  exudates  on
unopened  spathes are amply wvisible
arvdd male flowers turn necrotic. Rarely
infestation 5 also observed on butbons
The infested inflorescences exhibat the
clinging of dried male flower parts over
the spikelets making a dry appearance,
Caterpillars are found to feed on the
pollen grains of the male flowers. 11 is
all likely that the pest could induce

ouf-crossing in affected dwarf palms
enhancing heteroeygocity among the
progenies. B arenoselin was reported as
third important insect pest of coconut in

Diamage symiptoms and biokegy of B, erenosella

=il ¥ W
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Incdonesia, In 1938, Bifterciundeg iniciferva
Hodges (Batrachedrsdae ; Lepidoptera)
was  recorded  from coconut in
Yenesuela,

dl  Spiralling  whitefly: Sporadic
incidlence of spiralling  whitely,
Alpevpdicus dispersus Buossel recorded
fromy Minicoy Island, Kerala and Tamil
Madu was effectively bio-suppressed by
natural enemies. As the name suggests,
adults of A. dispersns has a typical
spiralling fashion of egg-laying and
found in mild to moderate levels during
March-May. It is a highly poly phagous
peat infesting a wide array of crops in
coconut  plantations. Among  the  tall
coconul Bvpes, Benaulim was found
to be highly susceptible. In Minicoy,
thee spiralling whitefly nymphs were
reported more on papaya,  banana,
tapioca and castor and were  found

e i B

Seymnainorrhis sp.

Tnvasiee Pasts af L

(rarasibized by the aphelinid parasitodds
Adults measure about 2 mm length with
whike wings. DNrect feeding even under
heavy intestations is usually insufficient
o kill palms and no significant
yield loss s being reported. Indirect
damage is mainly accomplished by the
accumlation of honeydew amd white,
waxy Hocculent matenal produced by
the adult whiteflies. In addition to the
accidentally  introduced  aphelinids,
wz, Engarsia guadvloupae  Viggiani
and  Ewcgrsia sp, nr aitiensis Dozier,
several natural enemides have expanded
their host range to this invasive pest in
India. At least two different species of
lady beetles mz., Chilocorus sibindicus
Booth (Cooanellidae » Coleopiera) ansd
Soymnomorphis - sp. (Coccinellidae:
Coleoptera) were  toumnd  predatory
cne spiralling whitefly as well as on
coconul  scale  insecs. Furthermore,
a nitidulid predator Cyloceplalus sp.
(Mitidulidae : Coleoptera)  identified
by its hump-backed appearance is

associated with bic-suppression of the




pest. Conservation of these lady beetles
15 therelore required for the natural
suppression of the spiralling whitefly in

Minicoy [sland.
Impending biosecurity risks

Coconut leaf becthe, Brontigpe longissnm
Crestro and the armoured scale insect,
Aspidintws  rigidus  Reyne  ravaging
Maldives and The
respectively  though could not be

Philippines,

encountered so far in our survey, are

impending dangers at our door steps,

a) Brontispa longissima
(Chrysomelidae : Coleoptera)

The silbreak of the B Jomgissivm in
Myanmar and Maldives in recent years
poses a great threat and concern to
the nearby countries such as India, Sei
Lanka and Bangladesh. It ts feared that
the pest will find its way from Maldives
to Sri Lanka and Southern parts of India
toderail the eoonomy of these important
coconut growing regions of the world.
2ince invasive pests fail Lo restrict aliu;mg
political / agro-ecological boundaries,

Geo-map of B. longlasime
neldence

== N

countries like India, Bangladesh and
Sn Lanka are ever in omexl alect zones,
For all those countries, where coconoat
and coconut-based industries support
millions of people, the pest INCLFsion
would be catastrophic, Coconut leaf
beetle (CLB) was ariginally described in
HESS Fromm Aru [slands in Indonesia and
from Papua New Guinea. Chver a period
of 130 vears, it has widely spread in
over 25 countries in Asia, Australia and
Pacific Ocean Island s attacking a number
of cultivated and wild omamental
pa]rn species in addition o coconut
palms. It is currently distributed in
Anistralia (Darwin, Broome, Mao Island,
Cooktown, Caims, Innistail, Marcoola
and Towmnsville), Pacific Ocean Islands,
Malavsia, Singapore, Cambodia, Laos,
Thatland, Vietnam, Maldives, The
Philippines, Myanmar and China, In
Solomon Islands, it is estimated that
about 5% of CLB nfested palms die
annually. In 1980, coconut palms grown
in mare than T0000 ha area in seven
provinces in Indongsia were attacked by
this beetle. In Maldives, pest outbreaks

occurred on several islands of South

Adult bestle of
B, longissima

S

Biology of CLB

HMatural enemies and entorsepathogens invading CLE

(8. longissimn photo coertesy: APCC, Jakarta)

Ariatoll causing extensive damage o
coconut production in inhabited and
urinbabited islands. CLE had caused
serious threats to the income generaltion
from tourism industry as well as food
securily in countries Hke Maldives,
Thailand and Vietnam.

Adult beetles measure 7.5-1000 mm
long and 1520 mm wide, with
a  conspicuous  orange  to reddish
pronotum. The anterior part of elytra
is also orange to reddish in colour,
Grubs and adult beetles inhabit the
developing unopened still folded heart

leaves of ¢coconut palm and Feed on
leaf tissues, The spread of B, longissing
is mainly through the movement of
infested seedlings, Since the flight range
of the beetles is low, the natural spread

is at a very slow pace. Shipments
of omamental palms from countries
having the pest infestation have been
the main zource of spread within the
Asia-Pacific region. Pest management is
mainly effected by release of biocontrol
agents. Two parasitoids of coconut leaf
beetle mz., Tetrastichnis rantispae Ferriere
{(Hymenoptera - Eulophidae), a pupal
parasitoid and  Asecodes  fspinarum
Boucek {Hymenoptera : Eulophidae), a
larval parasitodd have been successhully
used in several countries o control the

bieetle

A close relative of B lomgissimn, iz,
Mesispa reichel Chapuis was reported
from Sri Lanka. Belonging to the same
family, P, reichei is reported only from
the Island nation fesding on cocomut
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leaflets and its pronotum is gradually

narrower than B. longissma. Presently,
the incidence is very sporadic and does
nol cause any economic damage as per
reports from Sri Lanka.

b} Wallacen sp. {Chrysomelidae
Coleoptera)

Waillacer sp., a dose relative of
B. lengissima, and feeding on the
spindle region of coconut seedlings was
recently recorded from South and Little
Andaman. The feeding niche of Willacar
sp. confining on coconut spindle is &
matter of concern, however, the pest
was not observed from any adult palm
during the snap survey conducted
during October 2014, Though 8O-

1 o : |

Wi of seedlings were infested by
the pest damaging about 40% of leaf
areg, there was no seedling mortality.
Invasive nature of Wallcea sp. is under
serittiny, as another chrysomelid beetle,
Willaceamt  sp. wos  reported  from
Indomesia, Adult beetles are brownish
with six rows of constrictions on each
elytron and measured 4.72 mm long
and (1.8 mm wide. They are active fliers
may be for a short distance. Grubs
possessed  shoart-labkeral  spines  on
each body segments with prominent
mandibles  tor active  feeding  and
measured 575 mm long and (L8 mm
wide, Grubs and adults remioin within
the folds of the spindle leaves and feed
from within. Typical feeding damage

Damage symptoms on coconit seedlings

¥

Grubs, pupae and adult beetle of Wallacen sp,
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was seenn within the leab folds boeforg
unfurling along with faecal matiers.
In severe cases, the feeding streaks
coalesce forming broader lesion with
brown margin. Though a few feeding
aclult beetles were obeerved in between
the leaf folds of emerged leaves, the
grubs werne mostly confined within the
spindle region only. Pupae are located
at the point of leaflet attachment o
the main petiole. Pupae are exarate
with exposed appendages and  well-
developed wing pads and are moatly
located on the paint of atachment of
leatiet with the main petiole.

¢} Aspidiotus rigidus (Diaspididae
Hemipteral

Hard scale, A. rigidus is a close relative
of Aspidiotus destructor, A destructor s a

Y =
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Damage symptoms aod biology of hard scale Aspidistis destructor
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minor pest reparted from Kerala, Tamil
Madu and other coconul growing tracks
of the country. Gradient outbreak of
coconul scale insect, A destructor was
observed at Chingoli near Kayamkulam,
Kerala during August-September 200 2.
Though the pest attack was confined
in a limited pocket on coconut feaflets
along a homestead farm pond, rise in
maximum temperature and reduchion
in relative humidity and rainfall during,
Jume-fuly A2 eould be the major
reasons for the immediate flare up of the
pest which was otherwise not reported
as a major pest of the region. Populalion
build up of the past was so high that
caused severe vellowing as well as
drying of cocomut leaflets in the region,
This could be one of the carlier reports
on temperature induced pest outbreak
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Infestation of nul b the hard scale Aspidiotus

figiais in The P‘]‘n’ln.

{Fhoto coirtesy: Royal Entomologieal Soeciety)

from Kerala, India. Comparison
of  maximum  lenvperature,  relative
humidity and rainfall data of June 2011
with that of June 20012 revealed increase
in 0.8°C of maximum temperature and
reduction i relative  homidiby  ond
rainfall to the tune of 4.1% and 918
mm, respectively. Though A, destrechor
is under check by natural enemies, A.
rigiing is reported to be a ravaging pest
in The Philippines incurring huge loss
to coconut growers in that country, It is
also reported as an emerging invasive
threat in our country, The mobile stage
being the crawlers and males are easily
drifted away by wind or passively
rarried through any inert packaging
materials, nuts, leaflets, dried spathes,
[ (!

di Red ring disease in coconut

It is caused by the nematode,
Brirsaphelenchus  cocophilus (Cobb)
Goodey and transmitted by the palm
weevil,  Riupchophorus palearum,
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JTuvenile nematodes are  transmitted
especially during oviposition and other
activilties. Young palims between 2.5 amd
10 years old are susceptible, Yellowing
followed by browning and drying of
older feaves and premature nut fall
are the external sympioms noticed in
affected palms. The cross sechons of
the affected palms show specifically the
presence of a reddish-brown ring of 2-4
cmy width localed 2-5 em inwards from
the stem perniphery as the characteristic
diagnostic internal symptom ot the
disease. This extends throughout the

Cross section of Rhfy;m’rophww pafmarm
trwnk of red rfing hotograph by Ulrich
digease affected Lunke, University of
palm (Photo Hamburg, Germany]
by B.M. Giblin=
Davis, University
of Flarida)
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stem but is quite clear about 1 m above
ground level. Red streaks may appear
i the pelioles, and the roots become
orange to faint red, dry and flaky. The
key diagnostic fealure is the presence of
the nematode in the reddened tissees.
Gradually the affected palms die. It is
distributed in Caribbean area (Grenada,
Sk Vincent and the Grenadines, and
Trinidad & Tobago), Central America
{Belize, Costa Rica, El 5Salvador,
Guatemala, Honduras, Nicaragua, and
Panama), MNorth America  (Mexico),
South  America  (Brazil,  Colomlbia,
Ecuadaor, French Guiana, Cuyvana, Peru,
Suriname, and Venesuela).

Invasive diseases
1} Coconut foliar decay

Coconut foliar decay disease is of limited
distribution and has beem detected anly
in cocormat palms in Yanuaiu, Yellowing,
of fronds in the middle whorls {(about 7
to 11 positions down from the unopened
spear leaf) is the initial symptom of the
disease. Fronds that dry prematurely,
hang down through the normal lower
whorls of the crown. This is followed by
yellowing and drying of other ronds
in the crown. Susceptible cultivars
like Malayan Red Dwarf die within 1
o 2 wears after the appearance of the
first symptoms. The disease is caused
by an jcosahedral coconut foliar decay
movirus (CFDV) and is transmitted by
the planthopper, Myndus taffini Bonfils

e

Symptoms of cocomut foliar decay disense
in Yanuatu [ Photo courtesy | FACTTEPGER
technical guidelines for the safe movernent of
coconul germplasm]

(Cixiidae). No sfqed o mechanical
transmission has been demonstrated.

1) Cadang-cadang

Cadang-cadang 15 a lethal disease
of comonut  prevalent  in central
Philippines, Cooonut Cadang Cadang
Viroid (CCCVA) belomes o the potato
spindle tuber wvirgid subgroup, The
earliest symptoms in naturally infected
coconut palm are rounding of nuot
shape; the development of equatorial
nut scarifications; and the appearance
of fine, translucent, bright yellow leat
spots. Inflorescences become necrotic,
nut  production declines and  then
ceases. As disease advances,  fromd
production slows and general chlorosis
appears, followed by death of the
erown., The affected palms die within
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5%'[!1]:"[1:']115- of cadang-cadang disease: A- An arey of high incidenee of cadang-cadang disease in
t

« Philippines B- Leaflets from healthy palm (left) and a palm with late stage disease showing

nam-necratic chlootic spotting (right).C- Nuts from healtly palm (left) and disensed palm

showing rounding, equatorial scarifieations and reduced husks (right). (Photo courtesy: Tir,
dohin Randies, Waite Agricultural Research Institute, Glen Osmonid)

eight to 16 years after the appearance
of the initial symptoms. Variants of
COOVd occur in other members of the
Arecacese including oil palm (Elwers
guimeensis Jacquin) and  buri  palm
(Corypla platr Boxburghy) and  viroid-
like sequences related to CCCVA have
also been identified ina range of tropical
mionocolyledons in South-East Asia and
Ciceania. OCCYd has nod been :|'|;_=|:5-|_|r|:-|_'|_i
| from India till date. In the feld, natural

transmission 15 observed  but  the

mechanism remains as vel unknown.

Pollen transmission is suspected.
3) Coconut Hinangaja viroid

Coconul timangaja viroid (CTiVd) is a
single-stranded circular ENA with 254
nuclestides and about 64% nucleotide
sequence  homology to COCVd. [t
is  highly base-paired and stable,
Symptoms include fine, yellow spots on
leaves. MNuts of the affected palm may be
searified and round or more frequently,
amall and elongated and lacking a
kermel. Diseased palms decling and die.
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It 1= distributed in Cuam and means ol
franamiission unknow.

I_'h-_ e i
Mut shnormalities associnted with tinangaia
disease (Al Scarifications nimd characteristic
spindle shape (B] Sections of nuts from
heaithy and diseased palm showlng lack of
kerned deve ent (Photo courtesy :
+. Boeeardn)

4 Coconut blast mollicote disease

Blast is a nursery disease reported from
Adrica, It is cauged by a non- culturable

mollicute, DHsease appears as necrosis of
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the basal hissues of the apear leal which
spread to the meristem and turmning
inte a strong-smelling soft rol. When
the seednut of the affected seedling is
opened, a very stromg putrid odour is
detectable, Similar symptoms have been
reported in oil palm and coconut in
South America and in Indonesia. Beerdig
mica Kramer (Jassidag) is reported as the
vector ol blast disease, Since the dizsease
is not assocated with adult trees, there
i5 no known risk associated with the
miovement of embryos and nuts,

5) Lethal yellowing in coconut

Lethal vellowing is caused by Condidafus
Phytoplasma palmae belonging to 165r
IV group. Abnormal shedding of nuts of
all ages acoompamed by the appearance
ot ome or more blackened newly-opened
inflorescences  are the characteristic
initial  symptoms  of  the disease,
This is tollowed by wvellowing and
shedding of foliage which progresses
upwards trom the oldest fronds. A dry
necrosis develops in the voung, newly-
expanding spear leat which advances

te the soft intemnal tissues above thwe
growing point resulting in a wet, foul-
smelling internal rot. The growing
point may remain intact until most of
the foliage is affected, but the crown
eventually rots and falls off within 3-6
months of the appearance of the frst

SV plomis.

The disease is prevalent in Bahamas,
Cayman  Islands, Cuba, Domincin
Republic, Haiti, famaica, Mexico
Mucatan peninsula and Gull  coast)
and USA (southern Florida, southem
Texas), Diseases in Africa associabed
wilth  non-cultivable mollicutes  and
similar to lethal vellowing are: Cape
St Paul Wilt (Ghana), Kamncope (Togo),
Eribi (Cameroon) and lethal disease
{Tanzaniaj. In Florida, transoission of
the disease by the planthopper, Myrdus
cridus van Duzee [Cixiidae), has been
demonstrated.

6 Lethal bole ot

Lethal bole rot of young palms and
soedlings is primarily caused by the
funpus, Maorasmiclis cocophifus Pagler.
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(A) LYD affected coconut palms  (B) Electron micregraph of phvtoplusma in phloem sieve
glements of LYD affected palms  { C) Myndus cridus (Fhote courtesy © www, apsnet.org)




Sporophores of Maorasmiellus cocophiiis on

a cocomut seedling, (Photo reproduced from

FADYIRPGR technienl guidelines for the safe
mcvemenl of cosemat germplasm)

Leaves  wilt, become  yellow  and
bronze, The spear leaf dies and a foul-
smelling soft rot develops at the base
of the leaves and spathes, On mature
palms, leaves remain attached as a
‘skirt’ around the trunk. A reddish dry
robt of bole along with decay of roots
were observed in affected palms. M.
cocoginlug cavses death in palms up to
& years old. Spread oocurs through soil,
root conbact between palms, infected
coconut debris and probably by air-

biorne basidiospores. M. cocopliilis has
also been reported [rom several grasses,
including Elensing indicn {L.) Gaertner,
Ectifmochivn codoma (L.} Link and Cynodon
dachilar L.} The diseass occurs in

Kenya, Tanzania and Solomion Islands.
71 Hart rot- a protozoan disease

The disease also known  as  fatal
wilbbronze-leal wilt  or  Cedros-
wilt or Marchitez s caused by plant
trg.rpnnub:-i.rmelt:di Hhylomanas Sp-
Yellowing or browning of the oldest
leawves, starting fromy  the fips amd
spreading to the base of the leaf is
the prominent initial symptom  of
the disease, Yellowing progresses o
younger leaves while older leawves
become mecrotic. Inflorescence necrosis
and immature nu! fall are afso observed
in affected palms. In the advanced
slage of the disease, a rot develops
beneath the spear leaf, extending into
the apical meristernatic region, and
the palm dies. Generally, death occurs

{A) First stage symptoms of hart rot on coconul palm (B) Jn witro coltured trypanosomatid
isolated from coconut affected by hart rot In transmission ebectron microscopy (Photo courtesy:
https/ fwvwnw genoscope.cos. fr/spip/ Plant-trypancsomatids. btml)
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within one month of appearance of
external symptoms, It is reported from
Brazil, Colombia, Costa Rica, Ecuador,
Grenada, Guyana, French Gulana,
Micaragua, Peru, Surinam, Trinidad and
Tobago, Venezuela, Lincws crowping, L,
teeeiddifrems and Lo lethifer (Heteroptera,
Pentatomidae) are reported as vectors
in South America. Other Lincus spp. are
suspected vectors. In Brazil, another
pentatomid,  Ovclilerus 5p. 1 -also
suspected to be a vector,

SWOT analysis for Brontispa
longissinta

Critical SWOT analysis of biosecurity
threal in the wake of accidental
introduction of 8. fangissima in India is
discussed hereunder. Consequent upon
the absence of potential natural enemies
of B, langresien in countries like India,
an initial flare up of the pest similar
to outbreak-like situation is imminent
upon accidental introduction. Under
the circumstances, the preparedness of
handling such emergency-like outbreak
situation through chalking our action
plan for mitigating the disaster would
be the key strategy.

Strength

Qualified and experienced technocrats
are available in the country who had
knobbed a similar  introduction  of
invasive pests in plantation  crops
and other forest species, Subsequent
sethacks  uvpon  introduction  were
managed extraordinarily well much
to the appreciation of International
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cormmunities. Importing explic
parasitoids, predators as well as
entomopathogens in case of accidental
introduction of alien invasive species
through ICAR-National Bureau
of  Agricultural  Insect  Resources,
Bengaluna is a routine procedure bo
thwart the threat quite comfortably,
A planmed emergency  prepared ness
programme is in the offing to tackle the
eventuality and  subsequent  disaster
mitigation strategy. A well established
quarantinge system in vogue to strictly
screen the omamental palms imported
from those countries with the prevalence
of the invasive pest, B. Jongissinn

Weakness

Emergency preparedness  strategies
many & times could not match with
swiftness in spread during accidental
introduction of the invasive pest.
Failures In comestic guarantine and,
therefore, the spread internally, within
the country would be catastrophic in
different coconut growing tracts which
assumes  livelihood  security to 12
million farmers. Knowledge aboul the
invasive pest, B. longissima is presently
inadequate  among  our  scientific
fraternitics and hands on experiece is
lacking 1o face the threat.

Opportunities

Exchange of successful parasitoids from
nearby  countries whose mmundative
release ¢ould suppress the pest and
promulgate knowledge sharing
platiorms o counter  the spread,




Sensitizing and awareness campaign
among the public about the impeding
danger and counter defense mechanism
to tackle the problem during accidental
introduction,  Periodical — swapping
af technical expertise from  different
countries who had managed the invasive
pest in their country successfully.

Threat

An impending biosecurity threat when
introduced affects the economy of the
countey. Coconuk industry will be ruined
irn the initial phase of introdaction if not
handled meticulously,

Incursion  management  of
invasive pests

Four pronged stralegies are essentially
wartranted to  keep  vigll on the
introduction of invasive pest.

(i) Strengthening quarantine:

Flant gquarantine iz a government
endeavour enforced through legislative
measures to regulate the introduction
of planting materials, plant products,
soil, Diving organisms ok, i order o
prevent  inadvertent  introduction  of
pests (including fungl, bacteria, vimises,
nematodes, insects and weeds) harmiful
to agriculture of a country/state/
region, and if they are introduced, to
prevent their establishment and further
spread, After the Second World War,
FAD convened an International Plant
Protection Convention (IPTC) in 1951
to which India became a party in 1956.
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Currently il has 179 sipnatory codiniries,
In el Testament, the Book of Leviticus
13: 46, stated that anvone with leprosy
remaing unclean as long as they have the
disease and that they must live oulside
the camp away from others indicaling
the influence of quarantine suppressing,
disease spread from time immemaorial
and its impact that is likely to bring
forth benefits in the larger interest of the
human well-baing.

Btrict  quarantine laws curbing  the
movement of all types of coconut
materials and other host palms
particularly omamental palms from
CLB-infested  countries  should  be
enforced, as the main source of spread of
this pest within the Asia-Pacfic region
is through shipment of omamental
palms from countries having the pest
infestation, Shifting of s0il and organic
miaterials also should be passed through
stricl  quarantine measures. In the
collection of germplasm materials and
exchange of genetic resources between
countries AZoUroUs quaranting steps are
to be meticulously tollowed. Passengers
traveling from beetle-infested countries
should be encouragsd o examine their
bapgage for the presence of the beetle
[ eggs [ larvae to avoid accidental
introduction of the pest, Trans-boundary
movemnent of planting materials of
palms  especially ornamental  palms
between mmnn lands and Islands as well
between countries should be kept under
strict wvigil and pgeneration of valid
phytosanitary  certificate, Quarantine

officials need  to be educated  about
the invasive pests and hitherto should
focus on bicdogical searches rather than
bullion snatches, Both aeral and marine
transshipment have to be covered under
the umbrella of quarantine measures.
NL‘CE‘HE-EI’}" phyiosanitary  certification
by authorized agencics must be strictly
enforced for the import of planting
materials  especially  various |:r.1l:r|
species  from  pest-affected  countries.
Dromestic guarantine should be further
strengthened  to keep away  from
Walfacen sp. reaching the mainland.
Adrports  and seaparts of  Kolkatla,
Chennai, Vishakapatnam and Cuttack
should be strictly monitored,

The Directorate of Plant Protection,
Quarantine and Storage (DPOS) of
Mlinistry of Agriculture and Farmer's
Welfare is the nodal agency i India
for  implementing  plant  quarantine
regulations  which  have  recently
been revised and known as the PMlant
Quarantine {Regulation of Impart into
Indial Orrder 2003 (henceforth referred
to as PO Order), DPPOS deals with the
commercial import of consignments of
graing, plants and plant products for
consumption through its network of 35
Plant Cruarantine Stations spread across
the country including seaports, sirports
and land frontiers as well as commercial
imports of seeds! plants for sowing or
planting through five major stations at
Amritsar, Chennal, Kolkata, Mumbai
and MNew Delhi. Bestdes the twenty-
eight plant quarantine stations, there

h};nggage chieck r effective guannline
are seven stations oz, Alari-Wagah
Border- Railway Station, Atari-Wagah
Border- LCS and Amritsar Railway
Station [under EPOS Amritsar) 1CD
Tughlakabad, Air Carge, Delhi Airport
funder NPQS5  Delhi), Air Cargo,
Mumbai (under RPOQS, Mumbai) and
Air Cargo, Kolkata [(under RPOS,
Kolkata) as working units under the
major stations. Pesl risk analvsis need
by b undertaken in case of introduction
of any organism into the country with
sound scientific approach.

General recommendations that  are
to be strictly adhered in transfer of
coconut germplasm

1y Preferential transfer through embryo
culture or pollen and not as seed
riu b,

2} Collection from absolutely healthy
palms free of diseases especially
those of unknown ebology m the
immediate vicinity,

31 Seed nuts can be collected from area
of no quarantine concern established
through pest-risk assessment.




4] Seed puts shoold never be moved
from  areas  with  pon-culturable
pathogens {phytaplasmas),
Plhytomomas ete.

3 Perfect disinfestation of seed nuts
through  fumigation with methyl
bromide @ 32 & fm’ for 3 h at 21°C,

0} Seecd nuts are o be collected from
i bunch with al least one nut turns
drying colour.

71 Perfect indexing of virus and viroid
diseazes need o be followed before
collection of pollen/embryos.

B) Transfer b0 be executed through
perfect  quarantine  procedures
and  phytosamitary  certificates by
authorities concerned.

(Abatracted  from Frison, EA. and
Putter, CAJL (eds.). 1993, FAQUBPGR
Technical Guetdelines for the Safe Movenent
of Cocomet Germplasm.  International
Board for Plant Genetic Resources,
Eome.)

(ii) Pest risk analysis (PRA)

It is a systematic way of gathering,
evaluating and recording information
leading to recommendations for a
position. or action m response to an
identified hazard ([quarantine pest).
It indicates the probability and the
severity of impact of a particular pest
of quarantine importance, likely to be
asseciated with the commodity during
its import, It also includes the possible
phytosanttary measures to be taken by

the exporting country 1o exterminate the
quarantine pest from the commaodity,
It helps o ensure thal decisions on the
contrel of impaorts and exparts an: based
on sound science-based process,

Why PRA?

PRA is done to protect the country’s
agriculture from damages that can
be caused by hammful (quarantineg)
pests which can be brought In along
with imported commodities, PRA
evaluates the likelihood of the entry,
establishment, or spread of a pest and
the associated potential biological and
ECONOMIC CONSEUENCes.

PRA process

[t is a detailed study carried out by the
importing country normally after official
receipt of Technical information from
the NPMOD of the Exporting country,
Technical imformation includes

1y Plant and plant product

2 Procduction ares

3y Cultivation practices

4} Test list

5} Packaging

b} Export program (Molicy [ Activity)
7} Copies of relevant documents

Three stages of PRA process
al Imitiation

Im this stage, the pests and pathways
of concern and the PEA area would
have  been  klentifivd.  Eelevant
information will be collected and pests

will be identified as possible target
for phytosanitary  measures, either
individually or v associabion with a
pathway,

b} Pest risk assessmenl

This could be divided into three stepa
wz, fa) lesl categorization, e
Agsessment  of  the  probability ot
infroduction  and  spread and (o)
Agsessment  of  potential  economic
conseguences (including environmental
impacks).

Pest categorization comprises  of
identification  of guaramtine pests,
categorization of pests as well as
preparation of data sheets of the pests,
Cuaranting  pests are  retained  for
further assessment. Kisk assessmenl
involves  the probability of  entry,
establishment and spread of the pest. [t
involves the assessment of likelihood of
establishment and spread potential of
the pest after entry, Finally assessment
of economic consequences such  as
impact on productivity, trade’ market
access, environment and human health
would be elaborately studied.

] Pest risk management

The level of risk is to be identified along
with required technical information.
Appropriate risk management aptions
need o be  ddentified  Induding
Flhg.rtt:uﬁam'tar}r certifcates  and  ather
compliance measures. Risk management
measures may be required to reduce the
risk at an acceptable level.

P

(iii) Surveillance and monitoring

Regular surveillance surveys should
be carried by all ICAR institubes, SAL
anid other stakeholders such as Coconul
Development  Board (CDB) at  all
strategic points of entry, More closely
Morth-East  regions, Lakshadweep
and Bay Islands should be under strict
surveillance by constant  observation
on buffer crops in those regions along
the airport and seaport zones. With
increasing navigation network  these
davs, such surveillance surveys on
regular mode is foarnd mandatory. A
national level incursion management
eam comprising of experts From all
disciplines as well as an emergency
preparedness module would be the
need of the hour to tackle acecidental
introduction of invasive pests including
gradient as well as epidemic outbreaks

of emerging pests into the country.
Concerted  efforts  for  conservation
of different natural enemies in the
ecpEystem are warranted for preventing
emerging pesls attaining  epidemic
levels.
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Eepnattizateon bulleting redeased from ICAR-CPCRT

(iv) Sensitization campaign

There is a need for educating the
coconul growers and  developmental
workers about the pest and its bio-
ecology s that they will be able
to monitor  the pest effectively  in
their areas of operation, Organizing
SEMINAS,  AWAreness  programmes,
pest alert notifications; presentation of
bulleting on B, lorgissime and A, rigidus
are also would be helpful in building
up an awareness and vigilance on the
pest. Awareness creation and capacity
building through training programmes
is essential to contain the problem at
this point of time. [t was also suggested
to display big posters at the lounges in
airports and sea ports about the invasive
pest and the damage symptom for the
awareress of the travelers, Chippings
can also be made about the invasive
pests in Doordarshan news  breaks,
ICAR-CPCEI has been in the vigil since
2007 and in case il any report on the
incidence of invasive pests are located

anywhere in the country, the matter can
be brought to the attention of us.

Way forward

Finally,a planned and holistic programme
through awareness creation, capacity
building on  incursion  management
and strict quaranbine are  essenhally
warranted to combat invasions due fo
such biosecurity threats. Formation of
an cursion management beam  with
multidisciplinary  experts is  found
eruciil b tackle accidental imtroduction
of invasive pests in o the country,

For further details and report
about incidence of new pests,
please contact

The Ihrectar,

[CAR-Central Plantation Crops
Research Instilute,

Eudlu PO, Kasaragod - 671 124
Email: director.cperiicar.gov.in
Website: www.cporl gov.in

Ph: 91-4994-2328%4, 232895, 2329%
Fax: 91-4994-232322




