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ABSTRACT

This is the first study on Red Palm Weevil Rhynchophorus ferrugineus (Oliv.) in Baharia Oases. The aim of the present
work was to study the population abundance of R. ferrugineous (Oliv.) adults in relation to two climatic factors using attracting
pheromone traps on date palm plantation. This work was carried out during January 2013 to December 2014 in Baharia Oases,
Giza Governorate- Egypt. The obtained results recorded that adults emerging continually throughout the year. The lowest adults
population was recorded during January and December in the two tested years, the population showed two peaks of adult
population for each year. The first peak in 2013 recorded at the second week of April while the second peak recorded at second
week of October. In 2014 the first peak recorded at second week of March and the second peak at the second week of September.
There were different effects of daily mean temperature and relative humidity on the population activity of R. ferrugineous. The
sex ratios of male to female were 1: 2.5 and 1: 2.4 during 2013 and 2014 respectively.

INTRODUCTION

Date palm, (Phoenix dactylifera L.), is one of the
oldest fruit trees in the world and is mentioned in the
Holy Qur'an. Date palm is one of the most important
fruit trees in the Middle East and desert regions of
Africa. In some areas, this is the only tree which
provides food, shelter and fuel to the communities.
Dates are not only a staple food but are also an
important export cash crop. (Zaid and Hegarty 2006).
Date palm has a great economic importance and
agricultural uses throughout human’s history. In Egypt,
distribution of date palm trees, covers a large area
extends from Aswan to north Delta, beside the oases of
Siwa, Bahriya, Farafra, Kharga and Dakhla. The date
palms in Egypt of important horticultural crops where
the number of palms in Egypt almost (12.5) million
palm trees produce about (1.5) million tons a year are
considered Egypt's the first date producing according to
statistics from the FAO (2013-2014). Palm tree has
many advantages as it arises many important
environmental industries, which are a major source of
income for the people in those areas. Fruits highly
nutritious fruit are rich and poor food.

The red palmweevil, Rhynchophorus ferrugineus
(Oliv.) (Coleoptera: Curculionidae), is one of the worst
pests for palms, since it can completely destroy the plant
(Abelardo et al., 2010). It has its home in south and
southeast Asia where it is a key pest of coconut (Cocos
nucifera) and is reported from 15% of the coconut
growing countries worldwide (Faleiro, 2006). The
weevil was recorded in Seri Lanka, Indonesia, Burma,
Punjab, and Pakistan (Laskshmanan et al., 1972). The
insect is a major pest of date palm in some of the
Arabian Gulf States including Saudi Arabia, United
Arab Emirates, Sultanate of Oman, and Egypt (Cox,
1993, Abraham et. al. 1998). The agro climatic
conditions prevalent in this region and the unique
morphology of the crop, coupled with intensive modern
date palm farming, have offered the pest an ideal
ecological habitat (Abraham et al., 1998). Currently,
RPW is reported from all the continents with ecological
niche modeling predicting its spread to new regions
(Fiaboe, et al., 2012). The whole larval life cycle of the
weevil is concealed within the palm. For P. dactylifera,

attacks start when females lay eggs on wounds, or
cracks and crevices on the trunk around the collar
region near the roots or off shoots, or the base of fronds
in young date palms, with trees less than 20 years old
being most preferred (Dembilio et al., 2012; Faleiro et
al., 2012). Males of RPW produce an aggregation
pheromone that attract both males and females weevils,
and was first identified and synthesized by Hallett et al.,
(1993). Many approaches have been proposed to control
RPW

The present work was carried out to investigate
the following aspects: Population fluctuation of Red
Palm Weevil R. ferrugineus during years (2013-2014)
by using pheromone traps. Effect of Temp. & R.H.% on
R. ferrugineus population in Baharia Oases. Sex ratio of
red palm weevil adults attracted to the traps.

MATERIALS AND METHODS

This work was carried out during January 2013 to
December 2014 in Baharia Oases, Giza Governorate -
Egypt. Its aim was to study population fluctuation of
adults of (RPW) Rhynchophorus ferrugineus (Oliv.) by
using Pheromone traps.

Five pheromone traps were distributed in the
investigated orchards (5 feddan). Pheromone traps
designed and applied according to (Hanounik et al.,
2000), the pheromone trap consists of ten liter
plastic container with four circular holes in the cover
and six holes near the upper edge of side walls. Each
trap contained dispenser of the R. ferrugineus male
aggregation pheromone containing 700 mg of the
active ingredient (4-Methyl-5-Nonanol (9 parts) + 4-
Methyl-5-Nonanon (1 part)  (pheromone lure was
manufactured by Chim Tica international S. A.
company, Costa Rica. Trade Name PO28
Ferrolure+,700 mg lure, consists of a mixure of 4-
methyl 5- nonanol and 4-methyl 5-nonanone (9:1 part
purity of both componenst a 95% release rate 3-10
mg /day) . dispenser of the kairomone contanining
45ml of the active ingredient Ethyl Acetate in gel,
at 95% minimum purity, release rate 200-400mg/ day
colorant added ( kairomone manufactured by Chim
Tica international S.A. company, Costa Rica. Trade
Name POB80A Weevil magent 45 mL lure) and 5L
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of water. The outer surface of the bucket was rough
with plastic net (1-2 mm) to help the weevils cling to
the trap and enter. The water was replenished every two
weeks to keep sufficient moisture in each trap to avoid
escaping of the adult and it helps the insects to survive.
The pheromone was replaced every two months in
summer and replaced every three months in winter. The
distance between traps was 100 m and each trap was 4
m away from date palm trees (to avoid that any adult
could missed the trap and lay eggs on the palmtree), put
traps in the shade to avoid water evaporation Al-Saoud
et al, (2010). Every two weeks traps were checked and
trapped weevils were collected, counted, sexed and
recorded. The climatic factors such as daily mean of
temperature and daily mean of R.H % during studied
period started from January 2013 and extended to
December 2014 were obtained from Central Laboratory
for Agricultural Climate, two weeks earlier from the
insect inspection or sampling.

Statistical analysis: Simple correlation and multiple
regression values of daily mean temperature & R.H. %
on the population activity of RPW adults during 2013&
2014 were undertaken and subjected to statistical
analysis of computer ( SAS) program Institute (1998).

RESULTS AND DISCUSSION

1- Population fluctuations of RPW R. ferrugineus on
date palm plantation during 2013 & 2014:

Data tabulated in Table (1) and graphically
illustrated in Figures (la&b) showed that population
activity of RPW adult during the tested period from
January 2013 to December 2014 seasons. The weevils
were first observed in traps with relatively few numbers
in January during the first season (3.2 adults/ trap) and
second season (3.0 adults / trap). Then the number of
captured adults increased gradually and fluctuated to
give two peaks in both years. In the first year (2013),
the first peak recorded at the second week of April, the
average number of R. ferrugineus adults per one trap
was (11.6 adults/ trap) .The second peak recorded at the
second week of October with the mean number of 12.8
adults / trap (the highest value). In the second year
(2014), seasonal prevalence of R. ferrugineus
population had approximately similar trend of
abundance as in the first year recorded two peaks Table
(2) and (Figs. 2a&b). The weevils appeared in January
and increased gradually in numbers, fluctuated to give
two peaks, the first peak of abundance recorded at the
second week of March with 11.4 adults/ trap (the
highest value). The second peak was recorded in the
second week of September (10.6 adults / trap). Data
obtained revealed that the reliable number of captured
red palm weevil occurred during periods which
extended from March until November. The obtained
results are in agreement with the findings of Hashim et
al. (2013) who indicated that weevils of R. ferrugineus
were found to be existed in pheromone traps all year
round on the course of two successive seasons 2007 —
2008 and 2008 — 2009. Two flight peaks were recorded
during both years of study, the 1°' peak was recorded in
September, the 2" peak occurred in March. El-Shafi

(2011) indicated that emerging adults continue
throughout the year, and stated that the lowest adults
population was recorded during December and January.
In Egypt El Sebay et al. (2010) and Saleh et al. (2012)
monitored two peaks of population abundance of red
palmweevil at year. In the United Arab Emirates Abbas
et al. (2006) reported that the population fluctuation of
R. ferrugineus, using the aggregation pheromone traps,
increased gradually from January to reach its peak in
March, April, or May. In summer (June-September), as
the temperature reaches an average of 42.8 °C (39 48)
during day, the population of RPW decreases. During
this period the weevils may dwell in the infested date
palms or inhabit the soil seeking shade and shelter
Abbas (2000). Zahra (2014 ) showed that RPW existed
all over the year and there are four peaks during the
tested year 2012-2013, the mean of the total captured
adults at the beginning of December 2012 was 6.40
adults/ trap then it decreased gradually to recorded the
lowest average of captured RPW adults (2.30 adults/
trap) at 15" Jan. 2013, and it fluctuated to recorded four
peaks the first (17.40 adults/ trap) recorded at 15t April
2013, the second peak (12.80 adults/ trap) recorded at
30" May 2013, the third and the highest peak (20.60
adults/ trap) recorded at 15™ July and the fourth peak
(10.40 adults/ trap) recorded at 15t Sep. 2013 it is the
last peak. Osman (2015 ) showed that the adult of R.
ferrugineus existed and fluctuated all over the year with
four peaks . The first peak at the first week of March
and the second peak at the second week of May. The
third peak at the last week of June, while the fourth peak
recorded at the first week of October at the first year
2011. The second year 2012, first peak recorded at the
first week of March, the second peak at the second week
of April, the third peak at the last week of May, while
the fourth peak at the last week of September.
Table 1. Fortnightly mean numbers of R. ferrugineus
which attracted to aggregation pheromone
trap in Baharia Oases in Giza Gowernorate

during 2013.
Average of RPW captured
; adult / aggregation Mean
Inspection date pheromgc?negtrap
Male Female Total Temp."C R.H.%

15-01-13 0.6 2.6 3.2 13.3 40.4
29-01-13 1.0 2.2 3.2 14.6 26.6
12-02-13 14 3.2 4.6 14.7 27.0
26-02-13 2.6 4.4 7.0 15.9 19.6
12-03-13 2.4 6.4 8.8 19.3 21.0
26-03-13 3.6 7.4 11.0 20.1 21.0
09-04-13 2.8 8.8 11.6 22.9 13.3
23-04-13 2.2 8.0 10.2 19.6 24.0
07-05-13 1.8 8.4 10.2 25.9 16.4
21-05-13 1.4 5.0 6.4 26.6 18.1
04-06-13 1.4 4.6 6.0 30.6 14.4
18-06-13 1.2 2.4 3.6 28.3 195
02-07-13 1.6 2.8 4.4 29.3 21.6
16-07-13 1.0 2.4 3.4 28.5 27.3
30-07-13 1.0 34 4.4 29.1 21.4
13-08-13 2.0 3.0 5.0 311 16.6
27-08-13 2.2 4.4 6.6 30.1 24.5
10-09-13 2.4 6.0 8.4 28.9 27.4
24-09-13 2.6 8.2 10.8 29.6 25.1
08-10-13 3.2 9.6 12.8 24.6 20.4
22-10-13 1.8 4.4 6.2 23.6 35.6
05-11-13 2.6 3.0 5.6 20.2 45.4
19-11-13 1.0 2.4 3.4 19.5 46.1
03-12-13 14 1.8 3.2 21.8 32.3
17-12-13 1.2 1.8 3.0 13.6 49.8
Total 46.4 116.6 163.0 581.5 654.8
Mean 1.9 4.7 6.5 23.3 26.2
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Fig. la. Daily mean of temperature and relative
humidity in Giza Gowernorate during 2013.
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Fig. 1b. Fortnightly mean numbers of R. ferrugineus
which attracted to aggregation pheromone

trap in Baharia Oases in Giza

Gowernorate during 2013.

Table 2. Fortnightly mean numbers of R.
ferrugineus which attracted to aggregation
pheromone trap in Baharia Oases in Giza

Gowernorate during 2014.

Average of RPW captured
adult / aggregation
pheromone trap

. Mean
Inspection date

Tempc

Fig. 2a. Daily mean of temperature and relative
humidity in Giza Gowernorate during 2014.
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Fig. 2b. Fortnightly mean numbers of R. ferrugineus
which attracted to aggregation pheromone
trap in Baharia Oases in Giza Gowernorate
during 2014.

2. The effect of weather factors on the population
activity of RPW adults during 2013& 2014 in
Baharia Oases:

The present study showed that the effect of daily
mean temperature and daily mean relative humidity on
the population activity of RPW.

Effect of daily mean temperature on the population

activity of R. ferrugineus adults during 2013& 2014.

The obtained results presented in Table (3) shows

Male Female Total Temp.°C R.H. %
15-01-14 0.4 2.6 3.0 13.9 44.0
29-01-14 0.6 2.4 3.0 15.3 34.1
12-02-14 1.6 4.2 5.8 15.5 33.6
26-02-14 3.0 7.6 10.6 16.7 38.9
12-03-14 3.2 8.2 114 24.1 27.5
26-03-14 2.4 7.8 10.2 18.5 34.8
09-04-14 1.8 6.2 8.0 21.6 22.6
23-04-14 2.6 4.4 7.0 23.7 23.7
07-05-14 2.4 4.2 6.6 26.8 21.1
21-05-14 2.0 2.4 4.4 25.2 20.0
04-06-14 1.6 3.2 4.8 28.1 18.4
18-06-14 1.0 2.2 3.2 29.1 20.9
02-07-14 1.2 2.4 3.6 29.9 24.1
16-07-14 1.6 2.6 4.2 30.7 25.0
30-07-14 2.2 5.0 7.2 30.9 24.9
13-08-14 2.2 5.2 7.4 31.4 26.9
27-08-14 3.0 5.8 8.8 31.1 26.7
10-09-14 1.8 8.8 10.6 30.6 24.4
24-09-14 2.2 7.4 9.6 29.0 30.8
08-10-14 2.4 5.6 8.0 26.4 34.6
22-10-14 2.6 3.6 6.2 24.1 33.1
05-11-14 2.0 2.6 4.6 22.5 26.6
19-11-14 1.4 2.6 4.0 20.4 38.2
03-12-14 1.0 2.0 3.0 17.6 45.9
Total 46.2 109.0 155.2 583.2 700.9
Mean 1.9 4.5 6.5 24.3 29.2

the correlation coefficient (r) between daily mean
temperature and the population abundance of RPW in
2013 and 2014. There was significant positive
correlation in winter 2013& 214, spring 2014 and
autumn 2013 & 2014 (r value = 0.962 & 0.779, 0.822
and 0662 & 0.982 respectively), and significant
negative correlation in spring and summer 2013 (r value
= -0.613 and -0,736 respectively). While was non-
significant positive correlation in summer 2014 (r value
= 0.497).

Effect of daily mean RH. % on the population
abundance of R. ferrugineus adults during 2013&
2014.

As shown in Table (3) the correlation coefficient
between daily mean RH.% and the population
abundance of RPW in 2013 and 2014. There was
significant negative correlation in winter & spring 2013
and autumn 2014 (r value = -0.766& -0.656 and -0.520
respectively). While there was significant positive
correlation in spring 2014, summer and autumn 2013 (r
value = 0.657, 0.717 and 0.794 respectively). On the
other hand R.H. had non significant positive correlation
in winter and summer 2014 (r value = 0.476 and 0.300

respectively).
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Table 3. Simple correlation and multiple regression values of daily mean temperature & R.H. % on the
population fluctuation of R. ferrugineus adults during 2013& 2014.

Season Years Factors Sorrelation b pMuItip'I:e.:\:aeI%r:ssion p E.V.%
| 013 DalymemRHe 076 oo 00s0 ospo 1 0001 o2
e DTS OTS 0N MEOME am omw
| 013 Dall memRHG 065 001 o oonie 5% 0081 74
T SR B L 0 5 e o e

- At A
T e D 0% DM OEE om oses

201 DalymenRH% 0704 002 04 0zees 2% 0224 630
e me S OE S G Sam e om e

r =simple correlation coefficient value
P = probability Level

Combined effect of weather factors (temperature &
R.H%) on the population abundance of RPW
during 2013& 2014:

The effect of combination of daily mean
temperature and R.H.% on the population abundance of
RPW during 2013& 2014 was presented as explained
variance (E.V.%) which was 92.5 & 65.7 in winter 2013
and 2014 respectively and 74.8 (2013) and 69.3 (2014),
in spring, in summer 2013 and 2014 was 545 & 31.8
respectively, while in autumn 2013 (63.0 ) and 2014
(99.8 ) Table (3). It is clear that the two investigated
factors were responsible for high percentages for the
variability in the population of R. ferrugineus in 2013
and 2014.These results is in harmony with findings of
Faleiro (2005) who found that maximum temperature
had a significant impact on the weevil activity in India,
the maximum temperature was positively correlated (r =
0.51) with weevil captures. El-Shafi (2011) indicated
that there was significant positive correlation between
weather factor (mean daily temperature) and the
population abundance of RPW during the two tested
years. While relative humidity had negative correlation.
Also the data are in agreement with. Zahra (2014) who
stated that there was non-significant positive correlation
between daily mean temperature and the population
abundance of RPW, while there was a significant
negative correlation between the means of daily relative
humidity and the population abundance of the RPW
adults during the tested year. Osman (2015) showed that
there was non-significant positive correlation between
daily mean temperature and the population abundance
of RPW, while the correlation between means of daily

b = Multiple regression coefficient value
EV.: Explained variance

relative humidity and the population abundance of the
RPW adults was non-significant negative correlation
during the same tested year 2011. Also the results
showed that there was significant positive correlation
between daily mean temperature and the population
abundance of RPW, while the correlation between
means of daily relative humidity and the population
abundance of the RPW adults was significant negative
correlation during the same tested year 2012.

3. Sex ratio of R. ferrugineus attracted to aggregation
pheromone traps in2013& 2014:

Data obtained in Fig. (3) illustrate that the sex
ratio of captured adults using aggregation pheromone
traps. The numbers of attracted females were higher
than males in all months of two tested years (2013&
2014). The sex ratios of male to female were 1: 2.5 and
1. 24 at 2013 and 2014 respectively. The results
obtained are similar with those recorded by Al-Saoud
(2007) who stated that the adults of RPW were
presented throughout the year, and the number of
females was higher than the number of males. In Spain
Sansano et al. (2008) found that during one year, the
average number of trapped female was 2.5 times higher
than the male's one. El-Sebay et al. (2010) observed
that number of RPW female attracted to aggregation
pheromone traps was considerable high than males
during two successive years (2008 and 2009). Zahra
(2014) found that the numbers of females attracted to
aggregation pheromone traps were generally twice as
that of males. The sex ratios of male to female were
33.4: 66.6 during the tested year 2012-2013.
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Fig. 3. Sexratio (males: females) of R. ferrugineus obtained from aggregation pheromone traps in Baharia

Oases during 2013 & 2014.
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