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SHORT COMMUNICATION

Can high pest pressure of the red palm weevil Rhynchophorus 
ferrugineus beat the defense of Phoenix theophrasti?

O. Melita, V. Gkounti, D. Kontodimas, D. Papachristos and F. Karamaouna*

Summary   The Cretan date palm, Phoenix theophrasti, is a less susceptible and suitable host for the 
red palm weevil compared to the Canary palm, P. canariensis, even at high pest pressure. Nevertheless, 
P. theophrasti is not invulnerable to the red palm weevil, hence under continuous and high pest pres-
sure young off shoots/palms can be deadly infested. The slow development of the insect in the Cretan 
date palm should probably allow a larger ‘window of time’ for an eff ective plant protection manage-
ment against the pest. 
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that a gummy secretion observed in infest-
ed palms indicates the existence of antibio-
sis in this species. Kontodimas et al. (2006) 
reported that development of R. ferrugineus 
adults and their emergence was possible at 
P. theophrasti seedlings after exposure to 6 
females/palm (simultaneous presence of 
6 males) in laboratory conditions 26oC and 
16:8 L:D. The current study aimed at assess-
ing the susceptibility of young plants (cor-
responding to young off shoots) of P. theo-
phrasti to the red palm weevil in response to 
diff erent population densities in semi-fi eld 
conditions (compared to the susceptible P. 
canariensis), and their suitability for the de-
velopment of adult weevils.

Materials and methods

The trials were carried out in semi- fi eld con-
ditions (glasshouse) at Benaki Phytopatho-
logical Institute (BPI), Kifi ssia, Greece. Eight 
screened metal mesh cages (3 x 1.5 x 2.3 
m) were used for diff erent treatments. As-
says were performed on 3 years-old pot-
ted plants of P. theophrasti and P. canariensis 
(the stipe was approx. 15-20 cm high and 15-
20 cm wide). Phoenix canariensis palms were 
used as a control susceptible species to the 
red palm weevil. Five palm trees of each 

Introduction

The red palm weevil Rhynchophorus ferrug-
ineus (Olivier) was recorded for the fi rst time 
in Greece in November 2005 in the island of 
Crete (Kontodimas et al., 2007). Since then, 
the pest was established all over the coun-
try, causing severe damage to ornamen-
tal palm trees occurring in urban and natu-
ral landscape areas. The widely distributed 
Canary palm, Phoenix canariensis Chabaud 
(Arecaceae), was proved to be highly sus-
ceptible, while other ornamental species 
have shown diff erent types of resistance 
(Dembilio et al., 2009; Cangelosi et al., 2016). 
The Cretan date palm, Phoenix theophrasti 
Greuter (Arecaceae), which occurs naturally 
in Crete and some Aegean islands, is threat-
ened by the presence of the pest. However, 
incidents of infestation of P. theophrasti are 
not numerous, leading to the assumption 
that a level of resistance of the Cretan date 
palm to the weevil might exist. Dembilio et 
al. (2011) report that healthy 4 years old P. 
theophrasti palms were not infested by adult 
females after 9 days exposure in a popula-
tion density of 3 adult females per plant and 



© Benaki Phytopathological Institute

Defense of P. theophrasti to the red palm weevil 47

palm species were located in each cage. The 
palms were exposed to diff erent densities of 
female weevils, which had been captured 
in monitoring traps in urban parks of Attica 
Prefecture. After capture, weevils (male and 
female) were kept in a rearing Perspex cage 
(50 x 41 x 50 cm bearing two openings (14 x 
28 cm) covered with 2 mm metal mesh for 
ventilation) under a diet of apples in constant 
conditions (27 ± 2°C, 60% R.H., 12:12 L:D). A 
sex ratio of 3:1 (female: male) was sustained 
to ascertain successful mating. Female indi-
viduals were tested for their fertility before 
the experiment. For this, the females were 
placed individually in plastic containers (100 
cm3) and were let to lay eggs on a thick slice 
of apple for 24 hours. Females that laid less 
than 2 eggs were discarded. After the fertili-
ty test, the insects were released in the cag-
es, where they were left to roam freely for 
9 days and then were removed. Two experi-
ments were conducted:

P. theophrastii.  susceptibility response to 
pest-density. The palms were exposed 
to three (3) population densities of fe-
male weevils (3, 6 and 12 individuals/
palm x 5 palms/cage x 1 cage per spe-
cies and density) starting at the end of 
July-beginning of August until middle of 
September 2013 (21 to 45.7°C the fi rst 20 
days after release) to examine the sus-
ceptibility of the Cretan palm under dif-
ferent pest pressure compared to the 
susceptible P. canariensis.
P. theophrastiii.  suitability at high pest-
density. Palms were exposed at the max-
imum density of those tested in the pre-
vious experiment (12 female individuals/
palm x 5 palms/cage x 4 cages per spe-
cies) starting at the beginning of May 
2014 (13 to 44°C the fi rst 20 days after re-
lease) to examine the suitability of Cre-
tan palms at the age of young off shoots 
to support the development of the red 
palm weevil to adulthood. 
In the pest-density response experiment, 

the palms were dissected 4 weeks after the 
withdrawal of the insects and the successful-
ly hatched larvae were recorded per palm. 
Percentage successful infestation of the 

palms [palms bearing live individuals (lar-
vae and pupae) out of total palms exposed] 
was estimated. The data were subjected to 
statistical analysis with the Kruskal-Wallis 
test. Larvae were taken to the laboratory, 
their head capsule width was recorded and 
their larval stage was determined according 
to Dembilio and Jacas (2011). In the suitabil-
ity experiment, the palm leaves were short-
ened and the palms were covered individu-
ally with a mesh cage and checked daily for 
adult emergence. 

Results and Discussion 

The eff ect of pest density on successful in-
festation was not found signifi cant (Kruskal-
Wallis, Η= 2.68; d.f= 1; p= 0.102), although an 
increasing infestation rate (based on ovipo-
sition holes and minute larval tunnels with-
out larval development) in higher pest den-
sities was noticed. Successful infestation 
was signifi cantly less in the P. theophras-
ti palms (0.33 ± 0.27 individuals per palm) 
compared to that in the P. canariensis palms 
(2.80 ± 1.55 individuals per palm) [(Kruskal-
Wallis, Η= 4.10; d.f= 1; p= 0.043 (adjusted for 
ties)]. Overall pest densities, 13.3% of the ex-
posed P. theophrasti palms were successful-
ly infested whereas successful infestation in 
P. canariensis was 33.3%. The number of lar-
vae and pupae per palm ranged from 1 to 
4 in P. theophrasti and 1 to 24 in P. canarien-
sis. In total, 39 larvae developed in P. canar-
iensis palms and 5 larvae hatched in P. theo-
phrasti, in approximately 4-5 weeks from 
oviposition. Moreover, the larvae found in 
P. theophrasti did not exceed L7-L8 whereas 
most of the larvae in P. canariensis were L9-
L13 [larval stage determination according to 
Dembilio and Jacas (2011)], indicating that 
development of the larvae was slower in P. 
theophrasti (Figure 1). A gummy secretion 
was observed at the oviposition holes and 
larvae tunnels like in the case of the Dem-
bilio et al. (2011) study, the presence and 
consequent action of which support the as-
sumption for an antibiosis defense mecha-
nism against the pest.
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In the high density eff ect experiment, all 
P. canariensis palms were successfully infest-
ed by the red palm weevil while only 25% 
of P. theophrasti palms were infested. In Ca-
nary palms, the infestation was evident 6.5-
7.5 weeks after oviposition by the weevil 
(pulpy mass of plant tissue emerging from 
the basis of leaves and gradual drying and 
bending of outer leaves) whereas in the 
Cretan palms the symptoms were seen 13-
14 weeks after oviposition (pulpy mass of 
plant tissue emerging from the palm stem 
due to larval feeding, Figure 2). A total of 595 
adults emerged from 18 palms of P. canar-
iensis, 338 individuals of which were females 
(56.8%) and 257 were males (43.2%). Adult 
emergence occurred between 10.5 to 15.5 
weeks with the majority of them emerging 
13 weeks after oviposition. In P. theophras-
ti palms one dead malformed adult, which 
failed to emerge, and one emerged adult fe-
male were recorded 14 months after expo-
sure to the pest, supporting the results by 
Kontodimas et al. (2006) on the develop-
ment of the red palm weevil in young seed-
lings of P. theophrasti within 4 months at 
constant 26 oC. 

In conclusion, P. theophrasti is a less sus-
ceptible and suitable host for the red palm 
weevil compared to P. canariensis, even at 
high pest pressure. The defense of P. theo-
phrasti against the pest seems to depend 
on antibiosis through a gummy secretion of 

the attacked plants at the oviposition holes 
and minute larval tunnels (Dembilio et al., 
2011). In case of successful infestation, the 
development of the insect in P. theophrasti 
is very slow in comparison to that in P. canar-
iensis, possibly allowing a larger ‘window of 
time’ for an eff ective plant protection man-
agement. Nevertheless, our results indicate 
that although P. theophrasti exhibits a high 
level of resistance to the red palm weevil, it 
is not invulnerable; under continuous and 
high pest pressure, young off shoots/palms 
can be deadly infested. In the wild, infesta-
tion of older P. theophrasti off shoots by the 
red palm weevil was reported in Chania- 
Crete (Conservatory of the Mediterranean 
Agronomic Institute of Chania) in Septem-
ber 2014 (Prefecture of Chania, C. Fournara-
ki, personal communication; Kontodimas et 
al., in press). 

The presence of adult individuals has 
been recorded in the natural habitats of P. 
theophrasti in Crete i.e. the palm forest of Vai 
and adjacent nurseries (Prefecture of Lasithi, 
October 2014) and the palm forest of Preveli 
(Prefecture of Rethymno, November 2014) 
(F. Karamaouna and O. Melita, personal com-
munication). The present fi ndings should be 
taken into account for the update of the Ac-
tion Management Plan towards the most ef-
fective protection of the Cretan date palm 
habitats from the red palm weevil.

Figure 1. Distribution of larval stages of Rhynchophorus ferrugineus in Phoenix theophrasti and Phoenix canariensis palms in 
4 week infested palms (15 plants/species) in semi-fi eld conditions at air temperatures 21 to 45.7ºC
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This research work was conducted in the frame 
of the FP7 Project PALMPROTECT ‘Strategies 
for the eradication and containment of the in-
vasive pests Rhynchophorus ferrugineus Olivi-
er and Paysandisia archon Burmeister‘, which 
is funded by the E.U.

Figure 2. Infestation of Phoenix theophrasti by Rhynchophorus 
ferrugineus: gummy secretion on the leaf basis (a) and ovipo-
sition holes with gummy secretion (b), 4 weeks after exposure 
to high pest-density; pulpy mass of plant tissue, approximate-
ly 4 weeks after exposure to the pest (c, d) and 14 weeks af-
ter exposure to high pest-density (e); malformed adult, which 
failed to emerge, 14 months after exposure to high pest-den-
sity (f).
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ΣΥΝΤΟΜΗ ΑΝΑΚΟΙΝΩΣΗ

Μπορεί η υψηλή πίεση πληθυσμού του ρυγχοφόρου των 
φοινικοειδών, Rhynchophorus ferrugineus, να υπερνικήσει την 
άμυνα του φοίνικα του Θεόφραστου Phoenix theophrasti;

Ο. Μελιτά, Β. Γκουντή, Δ. Κοντοδήμας, Δ. Παπαχρήστος και Φ. Καραμαούνα

Περίληψη   Ο φοίνικας του Θεόφραστου, Phoenix theophrasti, έχει μικρότερη ευαισθησία και είναι λιγό-
τερο κατάλληλος ξενιστής για το ρυγχοφόρο των φοινικοειδών σε σύγκριση με τον Κανάριο φοίνικα, 
P. canariensis, ακόμα και σε μεγάλη πίεση πληθυσμού. Εντούτοις ο φοίνικας του Θεόφραστου δεν είναι 
απρόσβλητος στο ρυγχοφόρο, επομένως κάτω από συνθήκες συνεχούς και υψηλής πίεσης πληθυσμού 
είναι δυνατή η προσβολή και νέκρωση νεαρών παραφυάδων/φυτών του. H αργή ανάπτυξη του εντό-
μου στο φοίνικα του Θεόφραστου πιθανώς να επιτρέπει ένα μεγαλύτερο «παράθυρο» δράσης για την 
αποτελεσματική αντιμετώπισή του. 
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