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ABSTRACT

This work presents the results of the comparison of two pheromone traps for the capture of the
red palm weevil. Trap A was a yellow funnel trap with green top, while trap B was a yellow
pitfall trap, both equipped with pheromone. The experiment took place at Sissi and Milatos
villages of Lasithi prefecture, mid-North coastline of Crete, from March 2009 to February
2010. The total number of traps deployed at each sampling varied between 24 and 36 due to
various disturbances (trap loss, dirt in traps etc.). In each location, always both trap types were
present. A total of 3139 adults of red palm weevil were captured during the trials. Temporal
variability shows similar pattern for both trap types, as well as for both sexes. Type A traps
captured 1376 insects with a ratio of 13 to 3.409, while type “B” captured 1763 insects with a
ratio of 13 to 3.15Q. ANOVA revealed significant differences between the two traps in the
number of catches (Trap A: 38.22 insects per fortnight /trap, Traps B: 48.97 insects per
fortnight /trap). Comparing females and males of both trap types as separate groups, the
statistical significance is more profound. At Sissi on average 1.61 males and 5.32 females were
captured per fortnight/trap, with an average male to female ratio of 1:3.30, being 13 3.85% for
type A traps and 13: 2.949Q for type B traps. At Milatos 1.33 males and 4.04 females per trap
were recorded and the male to female ratio was 1:3.04, this ratio being 13:2.36% and
13:3.86% for type A and B traps respectively. Impressively high captures (more than 150 up to
almost 250 in traps of B type and from almost 150 up to more than 350 in traps of A type) were
observed from September 2009 to January 2010 with a peak of 356 and 240 on January the 15%
for both A and B type traps.

KEY WORDS: funnel trap, pheromone traps, pitfall trap, red palm weevil.

Introduction 1906 (Vidyasagar 2007). It was described as
a serious insect pest of coconut palm
throughout India. By the mid-1980’s, the
pest had spread to the Middle East and then
it moved more rapidly into northern Africa

The red palm weevil (RPW), Rynchophorus
ferrugineus Olivier (Coleoptera:
Curculionidae), is probably the most serious
pest of palms worldwide. The initial by 199|2| and hs_outhern hEurope_ by 12994’
information about this species was published ev_enbtua y rleazc '29 North America in 2009
in 1891 in Indian Museum Notes (1891/3) (Fiaboe et al. 2012).

and was later supplemented by Lefroy in . 'I_'he larvae bore into the trunk causing
significant damage that may result to plant
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necrosis. The insect was reported for the first
time in Greece, during the winter of 2005 in
Hersonissos (Heraklion prefecture) in Crete,
in infested Phoenix canariensis Chabaud
(Arecales: Arecaceae) (Kontodimas et al.
2007). In the beginning, the problem was
located near the source of initial infestations,
however now it has reached almost all parts
of the island where palms grow.

Traps are mainly used for monitoring the
insect, even though occasionally mass
trapping has been employed to reduce adult
populations (Soroker et al. 2005, El-Sayed et
al. 2006). The trap design is important: sides
of traps must be rough to allow weevils to
crawl inside, while also entry holes must be
near ground level to allow weevils to easily
crawl inside. Usually, bucket and funnel
traps are employed (Hallett et al. 1999), even
though, recently, a pyramidal trap was found
to be more effective compared to bucket
traps (Vacas et al. 2013).

Pheromones, semiochemicals and food
attractants may be used in the traps. Colour
is also an integral part of an effective trap.
Captures in black traps have been reported to
be significantly higher than captures in red,
yellow or white traps (Abuagla and Al-Deeb
2012). The combination of black colour and
date baits (100gr) has also proved more
effective, enhancing R. ferrugineus trap
captures (Abuagla and Al-Deeb 2012).
Recently, the combinations of black colour
and ethyl acetate significantly increased the
captures of pheromone traps (Al-Saoud
2013).

The aim of this work was to evaluate two
types of traps used to monitor the red palm
weevil as well as to monitor the insect
population in the areas of Sissi and Milatos,
mid-North coastline of Crete, Greece.

Materials and Methods

Two trap types were evaluated. Trap
designated as ‘A’ was a yellow funnel type
trap with green top from ‘Charantonis’
(http://www.charantonis.gr/etairia.htm). Trap
designated as ‘B’ was a yellow pitfall trap

from ‘Novagrica’ (http://www.novagrica.conm/).
Both traps were about the same size (15 cm
high and 12 cm in diameter) while also
equipped  with  pheromone  Pherodis
(Koppert).

The traps were placed in the villages of
Sissi and Milatos, in the mid-North coastline
of Crete, Greece, starting on March the 26M
2009 till February the 17" 2010. In that
period the infestation level was high. These
two villages are located almost in the middle
between the initial infestation area and the
palm forest of P. theofrasti in Vai, S. Crete,
a species of major ecological interest.

The density of the palms was diverse, as
they were located in hotels (high density)
and houses (one or two palm trees), with no
standard distance from one another. Traps
were placed near infested or dead palms. An
effort was made for the traps to be placed as
close to the palms as possible (1-2 m),
however in some cases they were a bit
further (up to 10 m). In each location a pair
of traps, one trap of each type, was placed at
about the same distance from the palms. The
distance between two pairs was very diverse
as they followed the locations of the palms.

The collection of the trapped insects and
renewal of the attractant was made in two
wk intervals. The total number of traps used
per sampling was 24 to 36, non stable
throughout the experiment, due to different
problems (destruction by weather, animals or
human interventions). Wherever the trap of
one type was destroyed we did not include
the results of the corresponding trap of the
other type.

The results were processed using SPSS
17.0 statistical package. In particular
ANOVA (Analysis of Variance) and post
hoc indexes of Tukey, Duncan and Scheffe
were used.

Results and Discussion

In the beginning, 26 and 10 traps were
placed at Sissi and Milatos respectively (a
total of 36 traps); while at the end 17 and 7
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correspondingly remained intact. In total,
more than 3000 insects were captured. The
overall sex ratio (females /males) was 3.25
which is significantly higher ratio than the
ones found in the literature. This ratio is
more than two-fold higher than that reported
by certain researchers (Table 1). The highest
one found in literature is the upper limit in
Soroker et al. (2005) (Q/3=3.8).

At the location of Sissi, an average of
6.93 insects per trap/fortnight were captured
and the respective number for Milatos was
5.37. The sex ratio was higher at Sissi,
Q/3=3.30, while in Milatos was 3.04.

TABLE 1. Females / Males (%/3) ratios of
captured RPW according to the literature.

Q/Jd ratio Reference
2.7 Abraham et al. (2001)
1.5-2.8 Kaakeh et al. (2001)
1.1 Abd-Allah and Al-
Khatri (2005)
2.2-3.8 Soroker et al. (2005)
1.51 Abbas et al. (2006)

Type A traps captured 1376 insects
(3134 and 10639Q); 9/3=3.40. Type B traps
captured 1763 insects (4258 and 13389);
Q/3=3.15. What was interesting is the
different sex ratio in the two trap types with
respect to the location. At Sissi, the ratio for
A traps was 1:3.85 and for B traps 1:2.94,
but in Milatos the results were reverse (2.36
vs. 3.86 for A and B traps respectively).

Type B traps captured significantly more
insects than type A (traps A: 38.22 insects in
total per fortnight /trap, traps B:

48.97 insects per fortnight /trap, F=6.46,
d.f.=1, 44, P=0.015). Processing the data
separating males and females, ANOVA

showed significant differences among the
four groups (F=5.036, d.f.=3, 68, P=0.003).
Post hoc comparisons using Duncan test
grouped females and males differently, while
Tukey and Scheffe tests separated female
captures from B trap from males and females
of A trap.

Figure 1 presents the total captures for
each sampling date. The higher number was
found on January the 15%, 2010 (596
insects). The numbers of insects captured
from September to January are impressive.
This pattern has been observed before at the
north coast of Crete (Aggelakopoulos et al.
2010).

Figure 2 shows the captures for each trap
type and gender throughout the sampling
period. It general, fluctuation of captures is
synchronized for both trap types and gender.

According to the literature, RPW is most
active in the costal State of Goa in Western
India between October and November and
least active during the summer (Faleiro
2006), which is similar to the flight pattern
recorded in the area of our observations.

In other cases, RPW is reported to be
more active during spring, rather than
autumn, as in the cases of Saudi Arabia
(Vidyasagar et al. 2000) and Israel (Soroker
et al. 2005). Also, in United Arabic Emirates
captures followed similar patterns, with a
major peak in spring and a smaller one
during the autumn (Kaakeh et al. 2001, Al-
Saoud et al. 2010). These patterns are related
to climatic conditions as weevils would fly
when relative humidity is high and
temperatures are moderate (Faleiro 2006).
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FIG. 2. Trap captures per trap type and gender at Sissi and Milatos locations in Crete, at each

sampling date.

In conclusion, type B traps were more
effective than type A for monitoring RPW
populations at the locations this experiment
took place. Slightly more insects were

captured at Sissi (107.7 insects per trap and
fortnight) compared to Milatos (94.3 insects
per trap and fortnight). The lowest and
highest sex ratios were 1J: 2.369 and 1J3:
3.86%9 respectively. The insect population
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showed very high flight activity from
September to January.
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YOYKPLOT 000 TOTOV TAYIO®MV KOKKIVOL pLyy®ToL KavOapov
(Rhynchophorus ferrugineus) Tmv @owvikogio®v

K. ATTEAAKOIIOYAOZL, E. AAYXXANAPAKHZE, A. KOAAAPOX*
KAI Z. AIANTPAKH

Tunua Teyvoroywv I'ewmovwv, Zyoin Teyvoloyiog ewmoviag kar Teyvoloyiog
Tpogiuwv, Teyvoloyko Exmoidevtixo Topopo Kpntng,
Eotavpwuévog, T.K. 71004, Hpoxleio, Kpiy

HHEPIAHYH

Ye ovth TNV €pyacio cuykpivovtol To OTOTEAEGLOTO amd Tn Ypnoyomoinon 600 tHnwv
(PEPOLOVIKDY TTAYidmV Yo, T GOAANYT TOV KOKKIVOL puyy®mTov kavidpov (puyyo®dpov) tov
POVIKOEW MV, ouPOTEPES £QOdLOoUEVES He TN Pepoudv Pherodis (Koppert). Ot cuykpivopeveg
nayideg eivar 800 tomwv. H mayida A (rpoundevtic: A. Xapavidvng) ivar Tomov xodvng, pe
kitpwvo copo kol mpdcwvo ctéyaotpo, eved 1 B (mpounbevtig: Novagrica) givar moayida
napepPoing pe eEolokAnpov kitpvo ypopa. Ot dactdoelg kot tov dvo givar 15 cm vyog kot
12 cm &uduetpog. Ot mayideg agoroynOnkav otig tomobecieg Tiot kot Milatog Tov vopov
AaciBiov, ard 26 Maptiov 2009 éwg 17 @efpovapiov 2010. Zuvelnednoav, cuvoAlkd Kat oo
T0Vg 000 TOumovg Tayidwv, meptocdtepa omd 3000 Evropo. Xe kdbe cUAANYN OpPCEVIKOD
avtioToyovoay TeEPLocoTEPa, and Tpiat OnAvkd. O apBuds twv mayidmv mov ypnoonowonkay
Katd ™ Sidpketo TG peAETNG KopudvOnke amd 24 mg 36. O apBudc dev frav ctafepdg Aoy
aneieldv moyidov egottiog Kopwkdv ocvuvinkdv M avBpomivng mapéupacnc. Xe kabe
tomoBecio vanpye éva (evyog amd pio A kot pio B moyida. Tnv mepoyn Ziot Asttovpynoav
amd 17 éwg 26 moyideg ko ommv Mikato 10 moyideg, pe peimon oTig TPES TEAEVTOIES
derypatoAnyisc. Ttig mayideg Tomov A cuveAipOncav cuvolikd 1376 évtopo pe avaroyio 18
npog 3,40 Q. Tt mayideg tomov B ovvelpOncav cvvokikd 1763 évtopa pe avaroyioa 13
npoc 3,15 Q. H dwpopd otig cuAAMjyelg uetald tTov 800 TOmOV Tayidmv HTaV CGTOTICTIKG
onpavtikn (tomov A: 38,22 évtopa avd mayido kot dexamevOnuepo, tomov B: 48,97 évioua
avé moyida ko dexamevOfiuepo). 1o Tict cvvelieOnoav 1,613 kot 5,329 ové mayido, pe
avaroyio 13 3,309, mov avaiveton meportépo oe 13: 3,859 ya 11 mayideg tomov A won 13
2,942 yi0 1i¢ mayideg tomov B, evd ot Mikato 1,333 ka1 4,049 avé mayido, pe avoroyio 13
3,04Q, mov avaiveton mepontépm o€ 13: 2,369 yio Tig mayideg tomov A kon 13 3,869 yia Tig
mayideg Tomov B. Ze 611 agopd TN YPOoviKN OOKOUOVOY, GE YEVIKES YPOUMES ep@avifeTat
GLYYPOVIGUOG GTIS VEOUEIDCELS TOV CLAMWYE®DY, TOGO TOV dVO TLTOV TAYId®V, OGO KOl TWV
600 eOA®V. Eviurtooiokog etvar o ap1Budg tov cuiqyemv and 1o Zentépppio tov 2009 Emg
xat Tov lTavovdpro tov 2010. H mayida A £€5€1&e To OMOTEAEGLOTIKY Y100 TV Topakolovinon
oV TANOLGHOD TOV PLYYOPOPOL GTIG TEPLOYEG TOV £YIVAV Ol SELYLUTOAWYIES.
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