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Presentation Overview

ÅWhat will we talk about?
ïIntroduction to red palm weevil
ÅThe problem

ÅDistribution

ÅLife Cycle

ïRPW flight and dispersal capabilities

ïMonitoring and Control
ÅPheromone traps

ÅPesticides

ÅEradication

ïSouth American palm weevil invasion in California

ïConclusions
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GlobalDistribution of Rhynchophorusspp.

This slide was stolen from Robin 
Giblin-Davis, Univ. FL, Fort 
Lauderdale and modified by 
Hoddle There are ~10 species in Rhynchophorus

R
. 
vu

ln
e

ra
tu

s

R
. p

a
lm

a
ru

m

R
. f

e
rr

u
g

in
e
u

s

Invaded Range

R. ferrugineus expansion since 1966



Females can lay 58-
531 eggs; hatch in 

1-6 days 

3-9 larval 
instars take 
25-105 days 
to develop

Pupalcocoons made from 
chewed palm fibers

Pupalperiod 
is 11 ς45 

days

Life cycle can take 
45 ς139 days

Adult RPW can live 2-3 months

aŀƭŜ wt² ƘŀǾŜ ŀ άōŜŀǊŘέ ƻƴ 
rostrum. Females lack this



The Problem with RPW

ÅRed palm weevil is considered to 
ōŜ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ǎŜǊƛƻǳǎ ǇŀƭƳ 
pest

ïCoconuts favored in native range

ï> 40 palm species recorded as hosts

ÅThis pest has killed millions of 
palms in countries it has invaded

ÅPalms in the genus Phoenixare 
very susceptible

ïDate palms (P. dactylifera)

ïCanary Islands palms (P. canariensis)



Invasion History
Å RPW is native to northern areas of southern Asia (e.g., Vietnam)
Å Movement of infested palms has transported the orangeform of RPW to new 

areas
ï Iraq (1920)
ï Saudi Arabia & United Arab Emirates - 1985
ï Iran 1990
ï Egypt 1992 (> 1,000,000 palms killed(?) [not verified])
ï Spain 1995
ï China 1998
ï Israel/Palestine/Jordan 1999
ï France 2004 (officially declared present in 2006) 
ï Italy 2004 (by 2009, > 13,000 palms killed)
ï Greece 2005 (infested palms imported for the Olympics; threatens endemic Cretan 

date palm, Phoenix theophrasti)
ï Turkey 2005
ï Cyprus 2006
ï Canary Islands 2006 (possibly eradicated from 3 islands. Canary Islands palms native 

here)
ï Portugal/Sicily 2007
ï Aruba-Curacao 2008 (infested palms from Egypt imported for hotels)
ï Slovenia/Georgia 2009
ï Maghreb region of north Africa started in Libya in 2009
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External Damage ςFeeding Adults

Line of feeding holes caused by adult RPW

CƛƎǳǊŜ άтέ ƴƻǘŎƘ ƻƴ 
underside of frond

Clipped end of frond. Young spear 
damaged by adult RPW before it 

expanded



External Damage



Internal Damage









Identification of Palm Weevils from SE Asia

ÅThere are multiple color 
morphs of 
Rhynchophorusweevils 
in SE Asia:
ïR. vulneratus
ÅDetected in California in 

2010

ÅEradicated Jan. 2015

ï¢ƘŜ άƻǊŀƴƎŜέ ŦƻǊƳ ƻŦ 
RPW that has invaded 
globally:
ÅR. ferrugineus

ïAnd everything in 
between



Eradication of R. vulneratus in California

ÅWeevil infestation very small when first 
detected in 2010
ï< 15 infested palms
ï< 5% of urban area infested

ÅRapid and aggressive program of
ïTrapping
ïPesticide applications
ïPalm eradication

ÅJanuary 2015 RPW declared eradicatedafter 3 
yrsof no detections
ïCooperation of UCR, CE, USDA, CDFA, Homeowners, 

palm enthusiasts



RPW Invasion into Maghreb

2009
1992

2011

Absent?

Date of First Detection

?

?
?

?



The Threat RPW Poses to Tunisia

ÅMaghreb accounts for 15% of global date 
production
ïMadjoul & DegletNour important cultivars

ï12% of Tunisians depend on date farming

ÅDate palms < 20 yr of age susceptible to RPW 
attack
ïIn 2007 Tunisia grew ~40,000 ha of dates

ï~50% (~2 million palms) of dates are < 20 yr old

ï120,000 tonnesof dates grown each year

Source: Faleiroet al. 2012. Arab J. Plant Prot. 30: 274-280



How Far Can RPW Fly?



Summary Data from Flight Mills

ÅTrials conducted in Saudi Arabia with field 
collected weevils
ï139 weevils (73%) of 192 flew > 1 km in 24 h

ÅAverage distances flown in 24 h
ïWinter (Dec):     Females: 15 km    Males not tested

ïSpring (Mar):     Females: 21 km    Males 25 km

ïSummer (May): Females: 35 km    Males 25 km

Å55% flew > 10 km and 5% flew > 50 km in 24 h

ÅSummer ~30oC and < 30% RH 80% weevils died



Photo by El PresidenteMafra-Neto, IscaTech

Is Carthage Ground Zero for the RPW 
Invasion?



How Far Can RPW Fly?

55% flew > 
10 km

5% flew > 50 km

30% flew 
< 1 km



Flight Mill Data for Other Palm Weevil 
Species

ÅR. vulneratus

ïFemales ~ 30 km/day

ïMales ~ 15 km/day

ÅR. palmarum

ïTrials still underway, 
but can easily fly on 
average > 10 km/day



Transportation of 
Live Infested 

Palms can Move 
Palm Weevils 

Long Distances 
very Quickly



RPW is Farmed in SE ASIA ςCalifornia Invasion?



Quarantine of RPW

ÅRPW is a very strong flier

ÅRPW has the potential to spread long distances on its 
own

ÅHumans can move RPW accidentally via infested 
palms that are planted in new areas

ÅStrict quarantines are needed to slow or prevent 
spread of RPW
ïBan importation/movement of palms from infested areas

ïSet large boundaries around new outbreak areas

ïPalms need to be inspected 3 months prior to movement 
and then for 6 months post-movement for RPW activity
ÅNo RPW activity they can be certified clean and released



Monitoring Programs

ÅMonitoring and detection 
programs for RPW rely 
heavily on bucket traps

ÅBucket traps are loaded 
with commercially-
available aggregation 
pheromone,ethyl acetate 
synergist,and baited with 
fermenting dates

ÅTraps set into soil or 
excavated palm logs



Bucket Traps Deployed



How To Use Bucket Traps

ÅPheromone trapping important RPW 
management tool

ïServicing

ÅNeed to be serviced every 2 weeks
ïReplace baits/water

ÅLures replaced every 6 weeks (more often when hot)

ÅDeploy traps in shade if possible

ïDeployment rates

Å1 trap per Ha good for monitoring

ÅMass trapping at 3-10 traps per Ha has been 
successful for reducing RPW numbers



Smart Traps for RPW
ÅSmart traps monitor RPW 

entering traps and send 
count data in real time to 
computer
ÅNo need to monitor traps 

for weevils as frequently
ÅVery low error rate in 

counts
ïWill count other insects 

entering traps
ï/ŀƴΩǘ ǎŜȄ ǿŜŜǾƛƭǎ

ÅPotential reduces labor 
associated with trapping
ÅPheromone/bait/water 

need to be replaced
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Early Detection of Infestations
ÅA very important area of RPW research that is very 

difficult to solve adequately
ïTrained dogs to sniff out infested palms
ÅExpensive

ÅRequire training/re-training

ÅMay give false positives for rewards

ÅHard to get to crowns of trees where infestations may be located

ïAcoustic monitoring
Å[ƛǎǘŜƴ ŦƻǊ ǿŜŜǾƛƭǎ άŦŜŜŘƛƴƎέ ƛƴǎƛŘŜ ǇŀƭƳ

ÅDifficult to detect when larvae are small

ÅNeed to filter out background noise

ïMetabolomics?

ïThermal sensing?

ïEmission of volatile odors?



Biological Control of RPW
ÅNatural enemies of RPW poorly 

understood
ïIdentification, biology, ecology, 

impact in native range

ÅSome reports suggest 
entomopathogenicfungi can 
kill pre-pupae/pupae/adults(?)
ïDemonstrated in lab ςeasy to 

do in a Petri dish
ïField-level impacts not 

demonstrated

ÅArtificial applications of 
nematodes in drenches can kill 
larvae

ÅHighly unlikely biocontrol can 
provide adequate pest 
suppression to save trees



Pesticides for RPW Control
ÅTwo groups of pesticides are used for RPW 

control in palms
ïContact insecticides 
ÅApplied to palm trunks and foliage to kill adult beetles that 

land on trees
ïPyrethroids(a couple of weeks?)

ÅHeavy drenches poured into crowns of infested palms

ïSystemic insecticides
ÅThese pesticides move within the palm
ïApplied as drenches to soil

» Imidacloprid(few months?)
ïInjected into trunks under pressure or the palm pulls the 

pesticide from a reservoir inserted into the trunk, or trunk spray
» Dinotefuran(a couple of weeks?)

ïKill larvae and adults feeding within the palm








