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ABSTRACT : Red Pulm Weevil (RPW), Riwnichophorus ferrugivens Olivier, has gained
the status of o key pest of palms in Asia, Alvica and Eorope. Tt s widely distibuted in
over 24 countrics and aitacks more than a dozen patim epecies ol which coconut and dute
palm are ol ceonomic importance. In India. the pest has heen successlully managed on
coconul by employing an Integrated Pes Management (IPM) progranine comprising of
several waeties. The IPM programuie for RPW in coconut has been suitably modified 10
tackle the pest on date palm in the middle East. At present use ol food baited pheromone
waps i both surveillanee and mass trapping programnies form w vital component of the
IPN strategy acainst RPW, -

© Assessment of crop toss, scarch Tor buatypes ilany, behaviorat changes of RPW in
relation to the changing agro-climatic conditions, inffuence of environmental [uctors on
the population dynamics, protection given to cach-stage of the inseét by nalure, cle, are
some of the fmportant wspects to be studied. Standardization of pheromone trapping
methods including use ol synthetic lood baits. mcorporating suitabie botanical insccticides
i preventive and curative reatments, breeding of tolerant or resistant pahm varieties 1o
the pest, introduction ol deleterious genes in-Lthe pest population, release of sterile male
weevlis in endemic arcas, development ol biocontrol techniques. fabrication of a RPW
infestation detector, improvement of sectigide appiication gadgets are novessary [or
relining the existing IPM proeramme, 7 :
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INTRODUCTION | " distribution a8 a pest of coconut palm in the South
’ Astan region. In the recent past, the pest has
assumed o mgjor role in the pest complex of date
palm in middie castern countries. There are also
cvidences of #s distribution in the Mediterranean

. The  Red  Palm  Weevil (RPW),
Rivvnchophorus  ferrugineus Olivier
(Colcoptera © Curcelionidae) bhas a wide
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reion of Afrien besirles its report from Furope.
(Esteban - Duran ez afl, 1995,

Coconut palm (Cocer reifera L) and date

palm (Phoenix dactylifera L)
cconomically important species ameng Palmac
atiazked by RPW. While coconut yields ofl and

- 15 considered to be of high ulility 1n the day to
day life of miillons of people in many pacts of the
world, date palin 1s the most comumon fruit crop

are the

providing carbohydrale rich focd for millions of

people in the middle East. Althougi the pest is
reported on oil palm {Elaeis guineensis L), there
are no reporls to suggest that R. {errugineus is a
serious threat to the crop. However, a related
species R palmarun is a key pest of oil palm in
Lalin America. Ever since the appearance of this
pest 1 the middle eastern region 1 19835, it has
spread 1o more than ten thousand far s by 993
and decreased yields from 10 to 0.7 tons/ha in
infested arcas (Huanouniic, 1996). Red palm weevil
: cnoveter in alf places of
1ts distribution. 1t is o ussue borer having a
concealed habitat and hence its management
becomes atdhe more difficult. Till the 1980ss
RPW management relied mostly on the use of
insecticides.
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During the last two decades however,

development of pheromone iraps has added a new
dimension to the Integrated Pest Managemedt
(IPM) of RPW. This dreaded pest has been
successlully managed on coconut in India using
an IPM programme (Abraham and Kurian, 1975;
Abraham e al., 1989). This IPM was modified
" suitably 1o combat the RPW on date palm in Saudi
Arabia taking inte consideration the agro-climatic
ccnditions prevailing in the middle East, nature
of the date crop and habit of the pest, through
ressurehl programmes initiated by the Ministry of
Agrictiture and Water, Kingdom of Saudi Arabia
{Abraham v/ af., 1998), which lcd to the
suppression of the pest in the Kingdom in a short
span of fout years between {994 and 1998
{Abraham et al,, 2000 a). Though the present IPM
has vielded promising results, one should expect

dhat in due course the technoloey may beeome less

i
hehaviour Lo suit the changing cco}ogi_ga{_:mﬂ
prevailing management practices. This. paper
besides discussing the distribution and hest range
of RPW, bictypes, biotogy and [eeding bebaviour,
status of biocontrol and IPM options cusrently
available to combat the pest, also throws light on

ve s hdpesy itsell ends o Shange s

thrust areas that need t e studied to refine the.

existing IPM technology for RPW.,

Distribution, host range and scasonal
aclivity '

Information on Rlynchophorus ferrugineus
was [irst published m 1891 In Indian Museum
Notes (1891/3). Lefroy (1906) rccorded it as a
pest of coconut in India. Green (1906) from Sri
Lanks <nd Banks {1906) from the Palipumn s
Buxton (1920) reported R. ferrugineus foom
Mesopotamia (Irag) on date palny. This pest is

Aatetonnd v the Troeieal Agis

o Pakician to
decades, i
has invaded the dale palin gardens of Gulf
couatries. R. ferrugineus was reported from
United Arab Emirates, Saudi Arabia and Qatar
during 1983, {from Oman aad Kuwait in 1993
{Anonvmous, 1995} and [rom the Republic of Iran
in 1992 (Murpliy and Briscoe, 1999). The reports
on the occurrence of the pest in Egvpt in 1992
(Cox, 1993} and Spain in 1993 (Esteban - Duran
et of., 1998} arc indicative of the spread of the
pest to the non-conventionat areas.

Soutin Eust Adid, Dulng die ras. it

Adults of RPW are strong [licrs. ‘5

Watlanapongsiri (1966) has reported that they can
{ly up to [.2 km uninterrupied. Thus, one of the
modes of spread of the pest is by flight. In datc
plantations of Saudi Arabia and coconut gardens
in India it was obgerved that if one or more RPW

" infesied palms were not detected and tredted in

time, then new infestationz occurred in the
immediate vicirity. This shows that usually the
adults select palms 1n the neurhy vieinity for eug
laying probably-duc to the aggregated spatial

distribution of the pest (Faleiro et al., 2002).
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tlowever, the spread of the pest in date
gardens fronvone loculity o the other or form one
countey to another country is mainly through (e
transportation cf planting nuaterial viz., off-shouols.
The junction at which the of{-shoot emerges fron
the trunk is one of the important sites of egg laying
and pest entry. At times young date palns are
carried 1o distant places and wransplanted for
ornamental or commercial [ruit production. These
can alse be the source of infestation.

R, ferruginens is specific to plants of the
Paimae lamily and species of palms attacked by
RPW are presented in Table 1. It is significant to
point out that the host range of the pest has
progressively increased from 1956 to 1998,
suggesting that RPW is capable of establishing
itsellin a wide eographical area, where the below
mentioned palm specics are cultivated.

Abraham é¢ a!.L {(1989) found (hat 6.9 pereent

of the palms were infested in an area in Kerala
having moderate pest incidence. In Tamil Nadu,
Sckhar (2000) reported that 11.65 per cent
_infestation per hectare in young coconut palms
_(5-10 years old}) resuiting in a cumulative loss lor
10 years of Rs. 66,000.

Laboratory studies on the ovipositional
preference of red palm weevil to diflerent coconut

]

cultivars revealed that Chowahat Green Dwarl
was most preferred for egg faying while Malayan
Yellow Dwarf was least preferred by the pest
(Faleire and Rongnekar, 2000 a). The cocraut
hybiid, Tall x Dwarl was also found 1o be mast
susceptible to red palm weevil in India
(Mazumder, 1995). A farge number of date palm
variciics are cultivated in the Gull countries, apart
from uncultivated wild varieties growing in the
desert areas. In Saudi Arabia, the varicty ‘Khalas’
was found to be more susceptible to red palm
wecvil attack (Anonymous, 1998). In Pakistan, the
highest RPW attack was recorded for the date
palio variety Aseel (21.41%) lollowed by Khurmo
(14.55%), Hawawari (14.25%) and Kupro (6.16%5)
(Baloch ¢t al, 1994).-

Knowledge on the varictal resistance or
telerance is necessary lor refining the TPM

Strategy. This will be uselul in the breeding -

programme lor resistance in palms against £
ferruginens. :

The prevailing weather conditions are known

© 1o influence the activity of RPW adults. In Goea

along the West coast of India the period between
Seplember and November coinciding with the
decline of the South- West monscon was
favourable for high activity of the adult weevils.
Further, RPW was found to be least active during

fable L. Host range of R. ferrugineus (1956 to 1998).

SI. No.

Washingtonia sp.

Host Palm Species Reference

l. Cocos nuciferg, Phoenix dactylifera, Metroxylon seou Nirula, 1956 2
and Corvpha wmbraculifera

2. Cocos nucifera, Areca catechu, Arenga pinnata, Carvota sp. Lever, 1965
Coelococens sp., Corvpha sp., Elacis guineensis, Livistoniu 5P
Metroxylon sagu, Nypa sp., Oncosperma sp. and Phoenix sp. . )

' |
3. Areca catechu, Arenga pinnata. Borassus flabellifer, Canvo Esteban-Duran

maxima, Caryota cumingii, Cocos nucifera, Corvpha gebanga,

- Corypha umbraculifera, Corvpha eluta, Elacis guineensis,
Metroxylon sagu, Qreodoxa regia, Phoenix canariensis, Phoenix
dactylifera, Ploenix sylvestris, Sabal umbraculifera and

et al., 1998




dune and Juiy when the rainfall was high (FFaleiro

add Rangnckar, 200 D). In Al — Hassa, Saudi
Arabin weevil activity was reported 1o be high
during April- May and also during October-
November. However, weevjl activity was low
during Avgust - January af the peak ol sunmer

and winter, respectively (Axmn)n‘m;\ 1998}

Biotypes

Fhe pest is distributed o7 g vast
geographivel zone with wide extremics ol -
chimalic conditions and wida host rasge of paim
speeies. [Uis lh efore powhk that b \..\gwu. ny

Ia T

REN T rr”u

Goour i

Qe
cenoidied by Rumuchan (Jmuxl‘)Ji, e reveale d
changes in merphology and habit from the
L sampics collected rom different parts of the
counury. insects collected from Arsikere
(Rarnataka) were different widely from those
collected from Meharashira and Tamii Nadu. This

Table 2. Life history

indieates the possibility ol (ke
biolypic varintions in coconut RPW P relimaary

PLL“\L[]LL of

stucies carried wut in India on the possibilite of

breeding naural populitions of the pest from
different revions of the couniry revealed vavlatons
i the bistic characters (fecundity and sex ratio)
ol Frand I, progenies of weevil (Ramachandr .
L995). Tn the Gull countries, weather conditinns
vary drastically betsveen sunimer and winter, Thi 5
varying weather influences the L!\,\rLl()PHI"Ill( {the
finsccl (Bl Garby. 1996)

dive ioping during

e enerilingy
LIV VAR BmAny aspects

Thus.
changing weather may mlivence e inseet in ity

[tom the ones e veloping in winter,
behaviour np, Broiioion

Biology and feeding behaviour

RPW has 2 wide vogernnbicn Jistribiion
= fos 1
and s it historsy has been stnlic i severn]

countries, Results pertaining o divess

preseated m Tabie 2

of B ferrieginens Trom dilferent countrics (duration in days)

Character Country where study was conducted #
India | Indonesial Mranmar Philippines ’ lran Spuin #=
No.eegs/emale i27-276 ) A3 300 162-350 ' 102-350) 38-243 !
lncubation poried RN 2 3.4 3 {’ I-0 - !
. |
Larva period I5-60 1 60-103 30-103 35 mad 11-74 CT62
‘ E i 38 lemale
1 !
Pupal period i8-33 £3-17 17-30 1119 male 15-27
L2219 female -
Life eyele period di-82 Y 60-1635 43-68 mule . 100-139
45-67 lemale
Longevily : muie 50-90) 107 - 63-10Y 39-72 -
' lemale | 350-90 107 - 39-72 20-120 -~

"As reported by Murphy and Briscoc (1999}, #<Lstebap-Duran ef af. (19983,

s



Red patny weevil is one of the rave insecls
tat is protected by nature threughout its fife span.
Erus are Laid in holes, which are made on soft
tissues using the rostrum, Afer cog layvihg, the
opeding of the hole is cemenied by the insect so
thai no naturad enemy or adverse weather can
destroy the cgus, On hatching lrom the cggs. the
grubs start feeding an soft pain Lissue by making
twnnels. The griehs chiew the tissue, work back the
chewed libre and seal the tunnet so that entry of
any other organism is prevented, Pupation lpkes
place inside the cocoon, which is made oul of
libre from the palm tssug, The thick and strong
cucoon protects the weak and tender pupa inside.
Thus, the pupal stage is also well protected, The
only stage maving outside is the aduit weevil,
Since the exoskeleton of the aduls weevil is very
thick and hard, it is g-JilTicuil lor the predators to

attack the pest. Thus, all stages of the RPW are '

well protected by nature. A break in this “chain
of protection’ is possible only by introducing
biocontrol avents whicl will strengthen the 1PM
programme. The techniyue of mu Hiplication and
release of sterile muale weevils as lirst
demonstrated by Raialkar ot af. {1973) could also
play an important role in RPW munagement
progriames. :

Symptoms of infestation
RPW is o concealed iissue horer, usuaily
mlesting young palms with soit Gssue below 20

years old, Inlested palms exhibit one or more of

the following symiptoms viz,, presence of tunnels
ou the truek and base of Jeal petiole, gnawing

sound due Lo feeding by grubs, cozing out ol thick

brown fluid rom the wnnels, appearance of
chewed plant tissaes in and around opening of

tunnels with a typical fermented odour, fullen
empty pupdl cases and dead aduls around a
heavily infested palm, breaking of tie trunk and
mpp'ling of the crown in case of severe and
prolonged inlestation. Besides these symploms,
in iffested date pals lien exhibit dried suekers
(Abraham and Kurian, 1975; Abralam er af..
1998).

Biological Control

Studies conducicd by various workers in
different countries have shown that several
OrEmnisns vz, miites, nematodes, fungi, virus.
bacteria and inseets are associated wilth RPYW
{luble 3).

Table 3. Biocontrol agents associated with R, ferruginens

4, | Terrapotypus rhyichopfior (predatory wite)

Sr. No. Biocontrol agent Reference
I Scolid erraifca iparasitic wasp) Fricdriches, (1913), Burkill {(1Y17)
2. Family Seoliidae - Clausen {1940,
3. Su_ftup/rc:gﬂj}i.s‘ic‘czrf(/cz (Cuiliphorid 11y) ver (1940

Nirula (1956)

5. Chelisochus moris {carwiy) Abraham and Kurian (19753

0. Plarvinerts laevicollis (reduvid bug) 1 Abraham and Kuri;m‘( [975)

7. !Purcrcc.f)cf(enc‘lut.\'jérr'ugr'uu,u/ir)ru‘.\' (ncmatode) | Rao and Reddy (1980)

8. & Hypoaspis sp. (mite) Peter (1989)

9. Cytoplasmis polvhedrosis virus discase Gopinadhan et af (1990}

0.~ Heterarhabditis sp, (nematode) Shamseldean and Abd Elgawad (1994
L.t Hererorhabditis sp. (nematode) Shamseldean and Abd Elgawad (19494;
[2. | Pseudomonas aerigingsa {{ungus) Banarjee and Danger (1995)

13. Yeast from the hacmolymph Danger (1997)
14, Steinernema and Heterorhabditis (nematodes) | Hunounik (1998)

et ot b e



The above Liccontrol agenis have aot been

exploited for practical use in (he (ield and are ol

academic value. Finding a suitakle biocontrol
agent und its utilization in weevil managemen
progranunes will strengtien the ongoing 1M
programime against RPA,

lnt grated pest management strategy for
RI'W :

1 coconut RIPW lias been managed using an

IPM programme as recommended by Abraham

> ul (1989). The

major components of (his IPM programme in
coconul are survelilance of the pu,l ndalnin

plant and *

and murian (1973 Abaham o

LRl gnniotion, wupping b o veevils,
prcvcnlivc chemical treatiment of wgunds, weating
the crown of bud rot discased or Orycies attacked
palms which attract the weevil, wilh a

combination of [ungicide and insecticide, filling

the feal axils ol young pals with 2 mixture of

tnsecticide and sand, curative chemical treatment
of infested palm, cutling and burning ol severely

infested pabims, discburaging the making ol

wounds on the stem and cutling ol leaves at o

distance of one meter away from the Jeal base,

and educating farmers and agricultural workers oi
palin weevil management. This IPM programme
(irst developed and tested on coconut was
modiiied and suceesslutly used to manage RPW
on date pabin in the middie East {Abraham et al,
1993
censvstem i the piddle East revalves arcuad the
use of [ood baited phieromone waps in survetllance

The IPM progeannue lor date agro-

and mass trapping programmes. Exanuning paling
lo detecl RPW infesfation specially around
pheromene traps recording consistent weevil
caplures, locating iddgn breeding sites, plant and
ficd sanilation, preventive and curative chemical
control, adepling quaraniine meusures o restrict
the transport of infested palim suckers and Lraining
and education for large scale weevil management
are Lhe important components of the M
progranune in dale plantations, Recently, Nair et

d an
IPM medule Tor red palm weevil 1 coconet

al. (2002) has cvaluated and recomnende

comprizing of (iy removal of ifested palin, (ii)
curative treatment of palms involving treatment
of infested carbaryl 50 WP as
topical injuction using injection funnel or with 10

wlm with 156

wl monocrotophos 36SL given as rool feeding
and Qi) pheromond trapping of adukl weevils,
This module resulted i substantial reduction of

s infustation inthe field.

Lyor cuponents of 1M stralogy currently
usedd Lo combut RPW are discussed below.

Surveitlance

_ Detecting the presence
plantation is imperative. This can be achicved by
(aking up periodic surveys for spotling iniest e,
Manual examinativn of palims utihzing the
svinploms ol infestation is commoniy used (o
deleel the pest. However, it is very dithicult to
detect jnfested palms because of the hidden natue
of the pest and die to the delayed expression of
the symptoms. Food haited pheromone raps can
be used to moniter weevil activity, especiaily in
e wreas where the pest is not known to exist.
Onee detected, Nucthier management strategies are
1o he imtiated.

- Preventive ciiemical treabmoent

Adult weevils hide during tie day tme in e
leal axils and also lay cgys
Kurian (1966) reconnmended fifling of teaf axils
ol young coconutpalins with {ive pu cent BHC

or chlurodane pluy sand mixlure as a preventive

“control measure. Entry of the pest in to the palm
through the crown, trunk and collar region i date
palm was prevenied by taking up prophylactic
insecticidal treatments ol 0.1 per cent endusuilan
or carbaryi @ 3 w 10 L per palmy in Saudi Arabia
{Anonymous, 19U8), Insecticide when spraved on
the crown, is absorbed by the matied {ibre of the
palm and is retained in the leal wxi. Further,

of weevil in the

tiere. Mathen and.



-
rreatment @7 the trunk and the collar revion
prevents ey faying mn the Chaeks, crovices and cut
surlace, tn these arcas. Inovast plantations,
preventive reatments can be restricted (o the
palms in‘the vicinity ol an infested aren. Recently,
Abo-El-Saad er ol (2000

comparative toxicity of four pyrethroid

assessed  the

insceticides in the laboratory, which reveaied that
0.F per cent eypermethrin was most clfective
against all stages ol R, ferrnginens. Further.
Iaboratory cvaluation of ceriain
arganophosphorus insccticides by Ajlan er al.
{2000) indicated that either primiphos-methyt al
0).2 per ceal or oxydemeton-methyl al 8.36 per
cent is sullicient to kill larval and adult stages of
the RPW within three days,

Scaling of wounds

NMaking ol any wound on the trunk of the
palim should be discouraged, as il is 1o these
wounds that the lemale weevil gets attracted for
coe laying. Often weevils take sheller inside the
split bark and lay epes on the cmerging rew rook
zone. These cntry points are o be sealed by
applying sturry ol elay or soil prepared with 3gm
carbaryl 50 WP (Anonymous 19983 The four
important points of RPW entry into dute paliis
are (i) juncuon of offshoot o the stem where
the cegs are laid, (11) deep wounds caused on the
paim trunk while removing the olfshoot which
where the bark cracks and (iv) 1'1';:shiy cul
petiole ends.

Curative treatment

Curative trealment of an infested palm is
done by adninistering insecticide nto the affected
paim tissue. Slanting holes, 210 3 cm in diamelter
and 15 em deep are made around the altecied part
using & hollow pointed iren pipe. The insceticide
popred into these holes will kilt the grubs and
other stages ol the insect inside the trunk
(Anonymous 1995).
reconumended [or stew injection 1o treat RPW
infested palms are presented in Table 4.

Different mnsecticides

Fable dl fnsectichdes effeciive for sten injeclion

to treat I ferragiinens infested palms.

S Inseeticide Reference

No.

I 1 per cent pyrocone-1i2 Nirela (1956 B)
 (pyretheins-piperonyl

butexide combination)

Mathen aod
Kurian {1967)

21 percent carbuyl

Abraham er al,

(1975)

Lad

0.2 per cent trichlorphon

4 10 ml monocrotephos . Rao ¢f af..
+ 10 ml water (1989

(root feeding)

Plheromone trapping

Trapping RPW adults using sultabic

attractants formed an importaat component of the

“ IPM strategy prior o the synthiesis and availability

of pheromone lures. Hagley (1963) reported that
amixture of malt skatole and iso-mmv] acetale was
signiﬁc;\,nlly better than cocenut slem tissuc as an
attractant for both sexes of K pabncrun. Mabharaj
{1973} reported that metal traps filled with
coconut petivles were elfective in allracting the
pest in Sti Lanka and Trinidad, However, in India
coconut logs proved more effective than metad
traps (Kurian ef af., 1979}, Fucther. Kucian et af.
{1984 lound that coconut logs tredied with toddy
(I L), veast {5g) and acelic acid {3 ml} atracted
signilicamly more number of adull weevils as
compared Lo other food attractants.

Hallett et ai. (1993) wdentilicd and
svathesized the mude produced aggrcgation
pheromone “ferrugineol” {-methyl-5-nonanol)
{or red palm weevil. Further, Qchlschlager er o,
{(1993) designed 2 pheromoene based trapping
systen. Food baited pheromone traps are widely
used for monitoring weevit activity, Lo assess the

pepulation levels of the pest and also to mass wap



i aduttweevils, Pheramone Fapping 1s currenty
a key component of RPW management
programmes, both in date and coconut plantations
{Abraham er al, 2000 and Faleiro et al., 2002),
Weevil captures from date and coconu plantations
in Saudi Arabin and Tndiy, respectively have been
reparted to be female dominated {Abraham eral,,
1999; Vidyasagar 2t al., 2000; Abraham er al.,
2000), whicit is desicable in any IPM prograinme,
as itis the females that Jay cggs which hatch into
damage causing grubs. Differcat components of
pheromone trapping for RPW are discussed
elow.

Trap design

Rucket traps with pheron cic il s covice
sedicd sugarcane has sustained pheremone based
trapping sysiem for R. palmarum on oil palm in
Latin America (Ochischlager et al,, 1993). Based
on this cxperience bucket traps containing
pheromone lure and an insecticide treated food
baitis widely used o manage RPW botly in date
and coconut plantations (Faleiro ef al., 1998). Five
fitre capacity high density polyethylenc buckets
with four windows (1.5X 5 cm) cut quidistantly
below the upper rim of the bucket are used to
fabricate the pheromone raps. Jute sack pieces
are usually siuck with adhesive to the outer
surface of the trap to provide erip to the attracted
- wesvils and facilitate their entry in to the trap.
Besides, a new pheromone sachet, hung to the
bucket lid from inside with a piece of wire, ihe
bucket trap contains kairomone Wleasing foed
bait mixed in one litre of water, The food volatiles

released from the bait act synergistically with-

ferrugineol released from the pheromone sachel
to enhiznce weevil caplures (Hallett et at. 1993,
Faleiro and Chellapan, 1999).

Placement of traps

In coconut, highest numbers of R,
ferrugineus weevils were captured in Indonesia
when traps were placed at ground level (Hallett
eral, 1999). However, the authors funpubiished
data) have found that hanging traps at a height of

.

I'to 1.5 m was mosl suitable for obtaining hish
weevil eapture in India. It has been recommended
to place traps on the date pahn at 1.5 m heighe
from the ground level (Abrabam e al, [998). The
recommendation of placing traps at 1.5 m was
made based on the study conducted in Costa Rica -

~on oil palm for wapping K. palniariom

(Ochischlager et af., 1993). El-Garhy {1996)
placed traps al 3 m height on date palm {or
trapping R. ferrugineus in Laypt. Faleiro er af,
(1998) fecommended the setting of food baied
pheromone trops-under (he shade of paims o
cxtend the longevity of the lure (lerrolure) and
also to uinin a uniform release of the ¢l mical
i the fatd

»

Food baits in traps ’

In most of the countiies sugarcane (230 to
SO0 g} is used as_[vod bait in plicremone traps.
In the middic East, date stem or date fruit itseli is
the focd bait in the iraps. In a study conducted in
India. banana was an efficient food bait (Nair ¢t
al., 2000). Coconut wddy is used as food bait in
S_ri Lanka. Itis not possible 10 get date, sugarcane

and toddy in all places and different times of the

)ﬂ:ur. Hence, coconut peuole, which s casiiy
available, is commonly used as food bajt in
pheromone traps in coconut plantations. It is also
essential o replace the food bait in the trap every
week to maintain the clficacy of the pheromone

lrupping System <

Choice of insecticide in pheromone
traps

Abraiam (1987) found that dust of BHC 50
per cent @ 2 gftrap was suitable for adding to
coconut log traps. Weevils when caught in
pheromone traps arc' killed by (he presence of
Insceticide in the focd bait mixture. Oechischlager
e al (1993) recommended 0.1 % lannate for use
in pheromone traps. At present in India cither
0.1% carbaryl 50 WP or 0.93 per cent carboluran
3G are used (Faleiro and Satarkar, 2002; Abraham
and Nair, 2001).



Longevity of Pheromene lure
Ferrolure -+ 800 myg is widely used in
surveillance and mass trapping programmes
through out the world. Studies conducted in
western India in coconut plantations of Goa have
shown that this lure once used is capabic of
altracting the pest for five to six months in the
field (Faleiro and Rangnekar, 2001 ¢). In Saudi
Arabia, ficld studies on the longevity of
pheromone lures revealed that the pheromone
(ferrolure 700 myg) ex! hausted in three months
~during summer as compared to the winter months
when lures lasted for about live months. Also,
ferroiure and lerrclure+ (with additive) released
the same quantily of the chemical into the -
environment under shaded conditions. but wlien
traps had Lo be exposed 1o sunlight, ferrolure+
lasted longer than Terrolure (Falciro et af., 1999).

Age of Pheromone trapped weevils

It is essential to know the age and also the
reproductive status ol pheromone tap eaptured
RPW "adults so.as Lo judge the intpact of
pheronione trapping on the over all build up of
tie pest population, especially in mass trapping
programmes. Pheromone trap captured female
weevils collected from date plantations of Al
Hassa in Saudi Arabia were found 1o be voung,
gravid and lertile (Abraham ez al, 2000 b).
Female RPW adults attracted (o pheromens traps
i coconut-gardens af Imdia were also found w
be young, fertile and gravid (Faleiro, 2000). This. -
indtcyles that-=t present. fegmegineol busg e =
pheromone traps not only monitor RPW aclivity,
but alsu suppress its build up in the feld when
used in mass trapping programmes. Coninuous
mass trapping of R. padmarum in vit palm in Costa
Rica for 17 months significantly reduced weevil
captres from 32.4 weevil per trap to 6.4 per wraps
(Qchlschlager er al, 1995). Muss (rapping of
RPW aduits together with other management
tactics over a period of four years between 1994
to 1993 signilicamly reduced inlestation fevels in
date palm plantations of Saudi Arabia (Abraham
et al., 20000 and Vidyasagar et al, 2000).

Attraction of RPW to ferrugineol based
phieromone lures

The most widely used ferrugineol based
pheromone  fare in RPW  muanagement
programmes is manufactured by Chem Tica
Natural, Costa Rica, which is commerciadly
avatlable as ferrolure and ferrolure+ (\viih
additive). However, Agrisense, UK, Calliope
France and ISCA [LL&]I]O.Ugl;.\, USA have ‘11.\0
synthesized lerrugineol based pheromong lures for
altracting RPW. Resulls on the weevil attracting
potential of different [errugineol based lures in
date plantations of Al-IHassa, Saudi Arabia.
indicated that high release lures obtained [rom
Chemi Tica Natural, Costa Rica attracted twice as
many weevil, as compared to low release
formulation of Chem Tica. Further, forrolure and
lerrolure + were cqually elfective inaltracting the
pest. Both were however at par with Agrisence
lures from UK but ferrolure+ was superior 1o
Calliope Tormulation from France (Faletro ér ¢l
2000). Incoconul too, it was [ound that the Costa
Rican lormuiation was superior 1o Agrisense
formulation from UK (Faleiro and Chellapan
1999). .

The above IPM slrategy for RPW as yielded
positive results in both coconut and date
plantations but may become less effective in due
course of time as the pest itsel! could change its
behavieur o suit the changing ceological and
prevailing management practices. In view of this, -
the following areas ol work are siguested loreline, -
the cxisting IPM practices.™

Future thrusts

Red palm weevil, the most dreaded pest off
coconut and date palm s al present managed by
a IPM strategy comprising ol several tactics
(Abrahum cr «l., 1998). This IPM stratcgy is
largely based on the use of pheromones and
isecticides. Advancement of existing [PM
technology is necessary to make it more eficctive,
ceolriendly and acceplable o the user. Assessiment
of crop loss, possibility of biotypes of the pest
existing in different agro- ecosyslems, population



Tar

dyne amies and cliect of envivonmental fctors on

the pest population, spectal care by nnturs given
to cach slage ol ths mseel are baclors w e sted
Tor refining the current lechnology. Minimizing
the use of insceticide for prevengive

cuarative trea

as well as
incorporating botanical
msw‘iudus i the IPM progranume, standar dizing
and re

tuents,

fining pheromone trapping technigues
mt.ludnw development of syathetic food bait for
phu(mmm traps, lnwdmg paims lor tolerance or
resistance o the pest, introduction of deleterious
genes in the pest population, release of sterile
male weevil in endemic arcad, developing
biocentrol techniques for RPW man adement,
tabrication of a carly 1nfestation deteclor,
mprovement of insecticide application ‘_‘,JLJULES
are suggested Jor further studics 1o refine the

CSUNT TP s eramme,
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