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ABSTRACT

Nasraoui, B. 2020. Red palm weevil (Rhynchophorus ferrugineus): Proposition of a simple
and low-cost control workplan. Flehetna (http://flehetna.com), January 2021, Tunisia, 12
PP. https://drive.google.com/file/d/1pMZxj4)_1ExwQWJdyljQOPV6n05iHLQh/view

Red palm weevil (RPW)Rhynchophorus ferrugineuis the most dangerous pest that attacks palms.
Almost whole its lifecycle hidden inside the host makes its control very difficult. In date palms, RPW
attacks mainly the trunk and rarely the summit, butrilamentalCanary palms, it usually attacks the
sunmit. Periodic and comprehensiugspectionof date palms in plantations is a good way to monitor
the state of the infestatidavel. Then, one of the control methods used for long tiganet the trunk
infestationis thesanitationof the infestation placby removing whole the damaged tissue with all insect
stages. Another possibility to control RPWink infestationis the trunk injectionaccordingto our
propogd new methodwhich isbased on the injection of the trunk at the ground level hgrediluted
insecticide Emamectin Benzoate 50 dfProact 50EC at 50 ml/palmiror thecontrol of the apical
infestation in date palmsur proposition igo utilize the sametrunk injectionmethod applied to Canary
palms using the nediluted insecticideEmamectin Benzoate 50 g/I (Proact 50EC at 100 ml/paiva).
alsoproposed the use ofeltrunk injectionas the mairtechniquefor an eradicationwvorkplanof RPW

in Canary palms in Tunisia.
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INTRODUCTION.

Red palm weevil(RPW) Rhynchophorus ferrugineuss known as the most
dangerous pest that attagkalms, becausié spendamostof its lifecycle hidden inside the
palmtree it is difficult to discover it earlynside the palm trebecausénfestation symptoms
do not appear before a certain timieen thelarvaare very youg, andwhen the infestatiors
found out, itis generallynot easy toreachthe insectinside thepalm tree with chemicabr
biologicalinsecicides Also, if the pest is removed from the palm tarekilled in, this does
not preventhe hosfrom newinfestatiors again The adultstageof the insect spreads rapidly
over multiple closedistances by flyingand allits stages spread rapidly ovelong distances
when carriedby infested palm ofshoots Finally, if the infestedpalm treeis not treated and
left alone, thedamagealways ends withits death withinseveralmonths to aboubne year
(Abrahamet al. 1998Salamaet al.2009 El-MergawyandAl-Ajlan 2011, DembilioandJacas
2012.
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Hence,as apalm treekiller, RPW(differentiates itself from the rest of tldatepests
by its high danger and difficult control, so that it invaded many regions in the world iwhere
propagated during a century beginning fr@outh Asia,crossing the Middl&East to South
Europe, reaching North Africa amdcentlyNorth Europg(Fig. 1) (Faleiro et al. 2012EPPO
2020) Some researcheisave well summarized knowledgemanagement and challenge
related to thipest(El-Shefie and Faleiro 2020; Faleiro 206@rryand Gome2014).
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Fig. 1. Geographigropagatiorof the RPWaroundthe world (EPPO 2020)

The countiesinvaded by RPW tried to control it with various methodsfailed to
eradicatat, excepting Canary Islands asdeminglyMauritania for particular reasossich as
the infested regiongrere isolated (by the sea ortime desert, respectivelgnd the control
decisionswere quickly executedMany control methodsused against RPWsuch asthe
injection of the infested trunkising an electric or fuel enginthe fimigationof the infested
trunk with aluminum phosphidethe periodical spray of the palnis the plantationsthe
biological contro) areexpensive with limited effiacy, and sometimes withegative impacts
on the environmentr unsafgSalah et al. 203 MNasraoui 20200 Hence, RPW became a big
issue for theconcerned countries almost without solutiand consequenthfsAO proposd
an international programor thesurveillance and control of this pdBtAO 2017 2019.

Regarding the lifecycle, RPW develops from egg to larvaytophinside a cocoon
and then to an adult stagéhe total duration dRPWcycleis 3 to 4 monthsdepending on the
seasonUsually, themale andhefemale adultsnateseveral timesndthe female often lays
200 to 400 eggs during its lifetime. The femdigs holes in the palm tree with its mopéis
and lays eggs. Few days latersmall larvae emerge from tiatching eggsand son after,
they start digging tunnels the palmtree tissuéo live insidethemand grow through several
phasesThe larvae in theisuccessivphasesepresent the harmfstagethat digs tunnels and
greedily feeds otissueinside the palm by using strong biting mouthpatsnce, lhe insect
lives during its entire larval stage inside the palm and goes thrdagiesnumber ofolting,
during a period of time ranging from 5 to 15 weeks, depentisgcallyon the temperature.

2



Bouzid Nasraoui / January 2021 http://flehetna.com

After the larva reaches the lgbtaseof its life, it makes a cocoon from the fibers and
tissues of the palrree forpupation Thenymphic stage in the cocoon lasts between 10 and
20 days without any activitgsradually thenymphturnsfrom larval stage tadult stagevhich
emerges from the cocoon to liusually2-3 monthsAt its adult stage, the insembntinuego
live inside theinfested palm treentil conditions change and become inappropriatesuch
situation, the adulnoves outside thgalm treeand flies to anothesne guided bypheromons
released by other RPW individualsdor bykairomores released by other palm tréEaleiro
et al. 2003Kaakeh 2005Sorokerand Colazza 2037

CONTROL OF R.P.W. IN DATE PALMS.
Symptoms on date palms.

Most of the damages due to RPW in date péMmoenix dactyliferpoccurin the
basal part of the trunEAO 2020)(Fig. 2). In thiscase observedsymptoms are:
- Oozesecretionseepingout of the date palm trunk that are first yellowish then turn into a
dark brown coloand dryup resembling to gum
- Shewed tissue on the surface of the trunk at first wet then dry up over time,
- An unpleasant odor emanating from thfested placeesulting from the decomposition of
thetree tissue anthelarva waste,
- Holes in the trunk of various sizes linked to tunnels and internal cavities filledhéted
tissue especially when thiafestationis advanced,
- Bases ofdamagedrondslaceratedand easily removed, as there are tunnels with larvae and
cocoons insidéhem
- When thedamageeachs a severe degree, the trunk may break andifalin, facilitatedby
strong winds.

Other symptora can be observeslichas:
- Wilting, browning and drying of some offshoots, and when severely infested, lacerated from
the bottom then theydie so that they are easily separated from the mothertpadm
- Deathof infested aeriabffshoots,
- Some fromlsof young date palmwilt, turn brownand dry completely, stheybecome easy
to remove.

Although they are rare, apical infestaon date palm can occuaccording the
following stepg/Anonymous 2020Nasraoui 2020(Fig. 3):
- At first, imbalancd anddeformedgrowth of some frondwith deviation from their original
place, creating voids in thdatepalm summit
- Fronds partially and then completely wily andbrowningdue totheir damage at the basis
level,
- Most ofthe fronds dring up andfalling down with cocoons scatteredoundthedatepalm
trunk,
- Death of the gowing apex of thelatepalm andnclination of the summitowardone side,
- Finally, thewhole summit of the palntollapses anéalls down onthe ground.

Periodic and comprehensive inspection.

Periodic and comprehensive inspect{emery 45 days) results from the conception
based on the principle of breaking the lifecycle of the weevil at the level of the larval and
nymphic stages before it reaches the adult stage, as this insect-canthet shortest cases
complete its full lifecycle in less than two months, from eggdult (AFShawaf 2020)During
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the inspection, all the infested palms showing symptoms must be appropriately treated. But in
symptomless cases, the palms might be healthy or might be recently infested without showing
symptoms during a period 8f3 weeksafter the beginning of the attacRince the examiner

does not observe symptoms on a newly infested palm over a first inspett@anhe returns

again to the same palm after 45 diya second inspectiphewill easily detect the infestation
symptomswhile the insectdoesreach the adult stagget, so that he catreat the palm
appropriately andill all insect preadult stages withownyrisk of their spreading to other
nearbypalm trees. Hence, at each cyclengipection the number of discoveredfasted date

palm decreases more and more until it becomes insignificant. This visual periodic
comprehensivanspectionof the palms every 45 days (8 times/year), could repthee
monitoringof the insecby the mass trapping technigu

i 8 1 ' USY o $
Fig. 2. Trunk symptoms of RPW infested date palmsBfown oozesecretionseeping
out of the date palm trunk, B: Shewed tissue on the surface of the trurdceCated ase

of damaged frond

Mechanical sanitation of the infested place.

When RPW infestation symptoms are observed opdhetrunk, one of the simplest
methods to cure the infestatiortfie mechanicakanitation Kashtin Arabic) following these
actions(Anonymous 2020FAO 2020 (Fig. 4):

- Clean the infested place in a way to removelathagegarts and tissues of the trunk and to
leave only the healthand white tissue,

- Kill all the pest stages foundsige the removedtrunk materials collect all the operation
remnants anturythem outside the plantatiam burn them until they become ash

- Immediately after the trunk cleaning, it is imperative to locally spray the cleanedupliéce
washwith a contact insecticide,
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- Check the cleaned place one week later to betisatte cleaned tissue gwvell; if so, spray
again andill the cleaned place by mudut in the casewhere itis not enough dry, it is
necessary to spray agatn,wait one more week before to speyhird timeand to fill with
mud,

- Completthe curative operations by wallirroundinghe trunk with plastic sheeind tying
it around the trunkvith strong thread for several months.

New trunk injection method.

Based on some of our experiments on the control oftiék aind apical infestations
of date palmswe propose heresimple, easy and lowost new method of trunk injectidhat
protect the palm tree over several months to one(¥égur4).

This new method is based tme injection of the insecticide in a manner similar to
that used in the treatment of apical infestation of Canary p&ibgdouiMeridja et al. 2019;
Gomez and Ferry 20)@nd as a modified method used in the treatment of trunk infestation of
date palms (Mashal and Obat 2019).

Our proposition is summarizedtothe following4 steps
- Dig 4 oppositénclinedholes around the trunk at nearly 1 m above the ground level for the
apical infestation or at the ground level for the trunk infestation,
- Each hole $30 anlong for the apical infestation or 15 cm for the trunk infestation, and 1 cm
of diameter for both,
- Inject in each hole 25 ml for apical infestation or 12.5 ml for trinfkstationof the
insecticide Emamectin Benzoate 50 g/l (Proact 50EC),
- Close holewith mud.

This methodhat weused for the first time on date patrave us 80% of success
in healing apical infestation amdore than 9% of success in curing trunk infestation, unless
the infestation progression is too advandeid. still to mentionthat there is no harm from this
new injection method if the injected palm is male, but if the injected palm is female, it is
necessary to discard the fruits and get rid of them in a safe way so that they are not consumed
by human and animals or to condact analysis on the insecticide residues to ensure that the
fruits are healthy or unhealthy for consumption.

Preventive actions.

All good agricultural practices are unfavorable for RPW installation. But some of
them are highly recommendedchas:
- Creating new date palm plantations using offshootaingfrom areas RPW free and each
offshootbasisshould be dipped in a container of insecticide for 30 min before planting,
- Fertilizer application and watering palm trees according to their onlysneigdout excess,
to put them in the best growing conditions and not exhausted,
- Avoiding, if possible, the flood irrigation method that can create a high wet environment
favorable to RPW,
- Bury palm trunk basis with dry soil to avoid contact betweerirtigation or rainwater and
the palmfoot,
- Maintainingcontinuously clean basin around the palm tree by removing all weeds around the
trunk,
- Removing as mangffshootsas possible to aerate the basis of the trunk and to facilitate
inspection and etection of the RPW infestation symptoms,
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Fig. 3. Apical infestation of palms. Early infestation (A) then died tree (B) of date palms.
Dying (C) and dead (DyrnamentaCanary palms.
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Fig. 4. Treatment of RPW infested date palms. A: Cleardttgcked place of the trunk

and removing all infested tissue and insect stages, B: Digging hole in the trunk for the
control of the apical infestation, C: Injecting the insecticide in the hole in the trunk for the
control of the apical infestation.

- Inspectingpalm trees periodically to remove all areal offshoots on the palm trunks to be not
an entry for RPW,

- Taking good care of date palms through the first and the second priiakignandTakrib

in Arabic), and aftr each pruning, spraying pruned palm trees in a way to wash all wounds on
the trunk using a contact insecticide; this treatment prevents RPW to approach close to wounds

and lay eggs,
- Cleaning the plantation by discarding all kinds of agricultural operaemnants (pruning,
cutting, fertilizing, harvesting, ..), by b

they become ags
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CONTROL OF R.P.W. IN ORNAMENTAL CANARY PALMS.
Symptoms on Canary palms.

RPW early symptom infestatioms Canary palm RPhoenix canariensjsmay show
sharply cutpittenor holedparts offronds. Furthesymptomscan show absence of new fronds
that createpartial voids leading to an asymmetrical summit of the palm Eimlly, the
already developed fronds wiliurnbrown and die, and the whole summit collap§8oroker
and Colazza 2031 FAO 2020)(Fig. 3).

Periodic and comprehensive inspection.

Canary palms are ornamental palms that are used to beautifystores, around
hot el s, bui | dihey gre not gatheeed in fanmantings,so they need to be
managed differently under the responsibilities of their ownetbeshunicipalities and othe
agricultural authoritiesbut not farmers. Nevertheless, it is ggodvatch and inspect Canary
palms in the towns periodically to detect as early as possible the new infestations which are
usuallyapical.

Trunk injection.

The trunk injection against Canary palm apical infestatpiRPWwasusedfirstly
by HernandeMaranteet al. (2003 and this technique was inspired from the injection trunk
used by Navarro et al. (1992) in olive tree to studyntitwementof the pesticide inside the
trunk. Then, Gomez et al. (2009) imprdvendsimplified this injection techniqueral called
it "endotherapy They utilize it as an important component of integrated RPW management.
Later, the trunk injection, dcnown asndotherapy, beme a common technique used against
RPW Estévezt al.2011 Gomez and Ferry 2018gerry and Gomez 201GhihaouiMeridja
et al. 2019Ferry et al. 2019; Gomez and Ferry 2019). This techrigjo&sed on the injection
of the insecticide inside the low part of the trunk; then the insecticide nsgpatee summit
of the palm tree to acuratively by kiling all RPW stageandbr preventively by protecting
the summit for one year from angwRPW infestation§ChihaouiMeridja et al. 2019; Gomez
and Ferry 2019)It is also an easy, simple and lmost methodthat we simplify to the
following steps:
- Dig 4 opposite inclined holes around the trunk at nearly 1 m above the ground level,
- Each hole is 30 cm long and 1 cm of diameter,
- Inject in each hole 25 ml of the insecticide Emamectin Benzoate 50 g/I (Proact 50EC),
- Close holesvith mud.

CASE OF TUNISIA: AN EASY WORKPLAN FOR R.P.W. ERADICATION.

Up to nowin Tunisig RPW infestationexist only on Canary palms arade still
limited to Grand Tunisiicluding 4 governorates) an@ governorates around it (Bizerte,
Zaghouarand Nabeul). We propose to act firstly in Grand T(ismis, Ariana, BenArous
and Manouba governoratds) presenting aorkplan for the eradication of RPW basedinly
on the trunk injection(endotherapy The 3 remaining governorates can follow the sam
program.The aim of the program is to inject all palm trunks in one year and to repeat that 2
more years.

Although the absence of exact statstidata many media and technical articles
reported 300 Canary palms in Grand TunBut for more precaudin intheimplementing
the workplan, let us consider this number ,800 palm trees. Each agricultural authority
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(CRDA) of the 4 governorates takeareof 10,000 Canary paln(as an average)o execute
successfuy the workplan, each CRDA will need tfalowing human and logistical resources
(asan independent and fastoving teany

-1 car,

- 1 engineer or techniciate@ding the team anaorking also as car driver),

- 3 workers,

- 2 drills,

- 500 hanesyringes,

- 1,000 liters of Emamectin Benzoate §/l (Proact 50EC),

- Mud.

The worker teamead by the engineer or the technician should inject 40 palm
trunks/day EachCanary palmwill require about10 min for digging holes anabout10 min
for injecting the insecticide and closing holes with mudthv@2 workers digging holeg 1
worker injecting insecticide and closing holes)humber of 12 palm trees may by treated in
one hour and then 40 palm trees in less than 4 hours; the rest of the workiof timelay
(more thard hourswill be utilizedfor movingbetween palms

If we consider250 working days over the year, the RPW tedreach CRDA can
inject 10,000 Canary palms/year (40 palm trees per day x 250 working days). Hence, the 4
CRDA can treat all Canary palms of Grand Tunis in one yearregreht that 2 more years.
Since the insecticide can offer protection to Canary palms for one completédzoui
Meridja et al. 2019; Gomez and Ferry 201i@will likely be possible to eradicate RPW in
Grand Tunisn 3 years If alow infestation ra¢ continuesto occur, it will need to repeat the
treatment for 1 to nore years.

It remains the problem of the very advanced infestation that needs to reentaip
dead or dyingpalm tres. This activity could be under the responsibility of the central
agricultual authority (DG/SVCIA) which should inspect Canary palms in all areas of Grand
Tunis (without need for traps and remove alhfestedpalm trees that cannot be cured. The
removal of each palm tree mum preceded by the spray until wash of the palm summit by an
insecticide and theut parts of the palrdipped in a container of insecticide for 13n.

CONCLUSION.

The present article describesvarkplanbased on simple and legost methods to
control RPWthat canbe easily adopted by farmer®r date palms) and by palowners,
municipalities or local agricultural authorities (for Canary palms). The athiantages of this
program are:

- Continualinspectiorof the palms by observing thénequentlyto guarantyan earlydetection
of the infestatios,

- Easy injection of the palm trunk in a safer way forehgironmentomparedo sprays,

- Limiting the insecticide preventive sprays to only pruned palm tresninimize the
environmenpollution.

RESUME

Nasraoui B. 2020. Le charancon rouge du palmier (Rhynchophorus ferrugineus):
Proposition d’un programme de lutte simple et peu colteux. Flehetna
(http://flehetna.com), Janvier 2021, Tunisie, 12 pp.
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Le charancon rouge du palmier (CRP) est le plus dangereux ravageur qui peut attaquer les
palmiers. Son cycle de vie cgirdotalement caché a l'intérieur de I'hote rend son contréle trés
difficile. Chezle palmier dattier, le CRP attaque principalement le tronc et rarement le sommet,
mais chez le palmier ornemental canarien, il attaque généralement le somenespdation
périodique ecomplét des palmiers dattiers dans les plantations est un bomrdeysurveiller

I'état du niveau d'infestation. Ensuite, I'une des méthodes de controle utilisées depuis
longtemps contre l'infestation du tronc est l'assainissemeeht’de ndr oi t de |
enlevant tout le tissu endommagé avec tous les stadéissgete. Une autre possibilité de
contrlee@ | ' i nf est at i GRR esdlinjectiordo thonc sgloa notrd rmuvelle
méthode proposée qui est basée sur l'injection dans le tronc au niveaul din $obecticide

non dilué, Emamectin Benzoate §0 (Proact 50EC a 50 ml/palmier). Pour le contréle de
I'infestation apicale chez les palmiers dattiers, notre proposition est d'utiliser la méme méthode
d'injection dans le tronc que celle appliquée aux palmiers canariens en utilisant I'insecticide
non diué Emamectin Benzoate 50 g/l (Proact 50EC a 100 ml/palmier). Nous avons également
proposé l'utilisation de linjection dans le tronc comme technique principale dans un
programme d'éradication du CRP des palmiers carsagie Tunisie.

Mots clés Charancomouge du palmier, injection dans le tronc, palmiers camgrgalmiers
dattiers, Tunisie

oeila
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. Wy UOTL IOF FwHilFa AYGHTHOR ne WCRYIDT HAFs 1 upH I 3Fe02 § 2AF 6 /By P IOFOF C Wy
. KF2roo2@Fplf® . . FOr j OF O yWpsFIORIGWIRTT ©C & fOF F Hp MIOFOF . (
(W IDIKWY D HATIOF wy 2301
9y P3IOF whHH DI 9 p® hyAB OMIs € WaFr K TG %K MOFc HOH 3B ¢ AK
214 FTPpHD _ (PFIBY) wHAcF YIOF c/DGFpow, Fupr FulllHFFOROF: cX2A0F/BHI
LW YH
Wem UMCtT AFMOKRPTrCy EYHOYIOE B@®Yy P3 IOF whH P D2 YAB F blg ON
Wj AT pHNTFIOF wy 20 f OF HOR M A oy {GORNEGF B PIOGRF M W
RANAK c3 Al DR 9 @OF NEEP HPFEFR b FOr | IOF 2.0 23MFsslyPdHH B W)
(MY WGKF4bY FEHADL, wNeF T _ ExH.
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