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ABSTRACT

Red Palm Weevil is a key pest of palm trees worldwide. Various studies have been conducted on life
history and behavior of RPW, however some key points in egg laying period is still missing. The
purpose of this study was to investigate the egg-laying timing as a number of egg /day /female, time
interval between egg laying event and the female bio-etiological needs while ovipositing. The study
was carried out through recording the behavior of adults with PC-driven video cameras equipped with
natural bright and artificial IR light source. RPW was collected and allowed to lay eggs on Phoenix
canariensis petiole. The number of eggs per day is variable according to time and female age; the
average number of eggs per event is 4.13. Moreover egg laying timing and the time of deposition are
quite variable while eggs can be laid anytime during the day and night. The average egg-laying time
was 54.52 sec. The observations showed that the females need to fly, feed and mate before egg

laying process.
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INTRODUCTION

Date palms are adapted to areas having long dry
summers, mild winters and it has a unique
characteristic to thrive in desert and oasis (Swingle
1904). Phoenix canariensis is probably one of the
most popular ornamental trees in the world, which is
native habitat in the Canary Islands and it is widely
cultivated in Mediterranean basin (Guerra 1994).
Nowadays, RPW is spreading in the Mediterranean
basin through P. dactylifera and P. canariensis. The
red palm weevil (RPW), Rhynchophorus ferrugineus
(Olivier) (Coleoptera: Curculionidae) is the most
widely distributed palm pest, which is native to
Southern hemisphere. Lefroy (1906) described this
pest for the first time on coconut palm and it
considered as a key pest on coconut palm Cocos
nucifera (Nirula, 1956).

Abraham et al., (1998) was summarized the detailed
symptoms and presence of R. ferrugineus attack on
Palm trees. Presence of tunnels on the trunk and
base of leaf petiole, (ii) oozing out of thick brownish
fluid from the tunnels, (iii) appearance of chewed up
plant tissue, with typical fermented odor around the
orifice of tunnels, (iv) appearance of a dried offshoot

mostly those emerging from the leaf bases, (v)
chewing sounds by the grubs, (vi) breaking of the
trunk or toppling infestation and (vii) fallen empty
pupal cases.

Some researchers investigated the life cycle of RPW
on artificial diets and date palm trunk pieces but not
on fresh petioles. RPW adults lay their eggs singly in
the petiole tissues by female’s ovipositor (Lefroy
1906). Oviposition period is around 45 days (EPPO
2008). The maximum number of eggs laid by one
female was 231 (Hutson 1922), however in a good
conditions, female is able to lay up to 531 eggs
during its life cycle (Wattanapongsiri 1966). Kaakeh
et al., (1997) observed the life cycle of Red Palm
Weevil on artificial diet and sugarcane he found
significant differences between numbers off eggs laid
per female per day and the average number of eggs
were 2.1 and 3.0.

Several eggs can be laid at one time in a hole, but
they are not in contact to each other. After eggs
laying the hole is cemented over to protect the eggs
(Murphy & Briscoe 1999). Egg hatches after 2 to 5
days into whitish or yellowish legless larvae, which
bore into the interior of the palm and chew through
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the soft tissue (Henry 1917; Urbano 2008), by
peristaltic muscular movement (Capinera 2008). The
larval period varies form 25 to 105 days
(Wattanapongsiri 1966). Larvae can be found in
different parts of the plant, in trunk, crown or in any
parts of trunk, near growing point bases of petioles or
one meter below the crown (EPPO 2008). When the
larva becomes mature it starts to make a pupal case
made of chewed fibers, and it remains a few days
without feeding. The larvae are pupated inside the
pupal case (Nirula 1956). Jaya et al., (2000) and
Cabello (2006) reported that, larvae have a minimum
of 7 instars before entering into pupal stage on
sugarcane and artificial diet. The pupal duration was
two weeks (Giblin-Davis et al.,, 1995), and the
complete life cycle of RPW, egg to adult, takes
approximately four to five months.

The objectives of this study are to determine various
life parameters of Red Palm Weevil collected from
the ornamental palm trees in Puglia Region in Italy.
Specific objectives were to (i) estimate the number of
eggs lay per female/ day, (i) egg laying span, (i)
time between subsequent egg laying events, (iv)
requirements needed for female egg-laying.

MATERIAL AND METHODS
Obtaining Leaf bases: In order to study egg laying,
non infested palm trees were randomly chose in the
province Bari, Italy. Petioles were obtained from 7-9
years old plants. Cutting was done first, removing the
spines and second, dividing each sample into four
pieces to take only rachis. At the end 65 pieces of
clean rachis were prepared and numbered from 1 to
60, and 5 considered as control numbered from C1 to
C5. In order to preserve the samples from drying,
mastic was smeared on both rachis sides and left for
drying. (Fig.1).

Preparation of Experimental Area: A plastic cage
(30x60x25cm), video camera, foam, cap screw,
rachis (30x10cm) and a computer were prepared to
conduct these trials. A computer software program
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Fig 1. Clean rachis and the process
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called Lux Riot 1.7.5 was adjusted to the cameras
and Pc to record up to 16 different couples at the
same time.

Holes were made to insert the camera and for
aeration. Leaf shape section was created on foam to
fix the leaf on it. Then, the video camera was
tightened to the plastic box with a cap screw and
adjusted to get a very clear viewpoint. These boxes
were placed side by side. In this way a number of
boxes can be observed with different females egg
laying behavior, and at the same time in different
experimental area (Fig. 2). After that, the experiment
was established in the screen house to have good
natural conditions.

These trials were conducted in Apulia region, which
is characterized by a Mediterranean climate with
humid mild winter and hot dry summer. The annual
average temperature ranges from 15 to 16°C, with a
maximum of 35°C recorded in July and a minimum
one of 0°C recorded in January. For this reason
experiment was started on July to reach at least 27°C
for their activities. During this time, temperature was
measured into the screen house and it was increased
up to 40°C which has a key role for development of
insect.

Screen house has an anti-insect net, which
surrounds the area, and entrance had accessible
through with double door. Inside screen house where
experimental area was about 10 m®. Then, cottony
net were surrounded around it (Fig. 3).

Collection of RPW Adults: RPW adults used in this
study were collected originally from infested palm
trees in four different areas in Puglia Region in Italy
and kept in a box contains apple fruits as a food
source.

Marking Adults with Colored Pens: The
Rhynchophorus ferrugineus individually were marked
with ten different colors. These colors provide a
definite code for RPW differentiation (Fig. 4).
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Fig 3. Connection of Pc-driven cameras inside the experiment area
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Fig 4. Marking with color bands (image taken by Mizzi et al., 2009)
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RESULTS

Recording of adult behavior started the day after
collecting of individuals, and cameras are set up at
four frames per second (4 image per second). In
order to observe egg laying during day and night in
details all recordings lasted up to death of insect.

Number of Eggs Laid by Female per Day: The
average number of eggs per female/day was 4.13
deposited by all experimented females on leaf bases
as food source. The number of eggs per female were
variable depends on time and female so some
females lay up to 24 per day as shown in (Fig.5).

Egg laying span: Egg laying span was variable
according to female. There were some exceptions
like 10 or 150 seconds per female, but they mainly
deposit eggs in 45 to 65 seconds. Also, the
deposition time for each female was calculated and
additionally, the average egg-laying span was 54.52
second for all studied females (Fig. 6).

Time laps between subsequent egg laying
process: The deposition time was variable some
females laid their egg during the day while the others
at night. The time differences between subsequent
egg laying process was significantly different to each
other thus RPW has no certain time for egg laying
process. They are able to lay eggs during any time of
the day or night however sometimes they lay more
eggs during night. Figures 6, 7 and 8 show the time
laps between subsequent egg laying process.

Female needs related to egg-laying behavior:
RPW females were very active during the night so
the bulk of egg laying operation was occurred in this
time and they are more active than males. Mating
may occur anytime of the day and many times, it
takes between 1 to 5 min. Females feed many times
immediately before egg laying then flying was also an
important factor for adults.

Adults were using special drilling behavior they
create a very small wound on palm tissue with their
strong mandibles, after then they fix their snout and
move it front and back to create a deep hole.

Many researchers mentioned that RPW close the
egg-laying chamber with a material however in this
research it is proved that this material secreted from
the female ovipositor, having the same color as the
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palm tissue used to keep the egg safe from bio-
agents. In this way of behavior it is very difficult to
find out where is the infested area.

Many factors are affecting this behavior of RPW such
as temperature, humidity and light. During this
experiment, these conditions were controlled to keep
the habitat as natural as possible. In addition the age
of females is important parameter for these studies.
DISCUSSION

Estimate the egg-laying process and behavior of Red
Palm Weevil is very important parameter to
understand its life cycle. Different researchers
studied the life cycle and the egg-laying behavior of
R. ferrugineus on artificial diet, semi artificial and
natural diets in controlled conditions in the laboratory
under 27°C, 75% RH. (Wattanapongsiri 1966;
Kaakeh et al., 1997; Salama & Abdel-Razek, 2002;
Kaakeh 2005; Shanina et al., 2009). They showed
that the use of different diets have significant effect
on female oviposition, longevity and fecundity.
However the present investigation of Red Palm
Weevil egg laying behavior was studied under natural
conditions by using leaf bases as a food source
without any additives. No laboratory conditions were
controlled such as moisture, temperature or light
duration.

According to the results achieved in this investigation
the following points were concluded:

Female’s ovary can prepare up to 7-8 eggs ready to
be laid sequentially.

The deposition time is variable; eggs lay at any time
during the day or night. The interval time between
two-deposition times was variable from 5 minutes to
20h. The RPW prefer the fresh cut palm pieces for
feeding and egg lying.

The average of egg laying timing is 54.52 second for
all egg laying process
The average number of eggs per day is 4.13.

Drilling for egg laying process usually takes from 4 to
8 minutes. However drilling for feeding takes always
less than 3 min (Fig. 9).

Mating can occur anytime of the day and many times
even during egg laying process, it is variable between
1to 5 min.
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