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ABSTRACT 

This study was carried out in the palm orchards located in at Baharia Oasis, Giza governorate 
during two successive seasons 2014-2015, through cooperation between the Central Laboratory for 
Research and Development of Date Palm, ARC, Egypt, and the Arab Center for Studies of Arid Zones 
and Dry Lands (ACSAD) aiming to study the Population dynamics of Red Palm RPW 
Rhynchophorus ferrugineus Oliver (male and female) by using aggregation pheromone traps. The 
obtained results during the two years of study showed that, the average number of insects per year 
was different. The number of generations of insects varied during the two seasons. There was two 
peaks of swarming activity on date palm trees throughout the first year, and three peaks throughout 
the second year,  and the sex ratio was: 1:0.99 (female: male) during two seasons.  In the first season, 
the first the peak was in May (with an average of 11.4 insects / catch), while the peak of the second-
generation insects was in October (14.4 insects / traps). The second season was the first the peak 
insect infestation in April (with an average of 13.6 insects / traps), the second-generation insects peak 
in June (with an average of 20.4 insects / trap) and the third-generation insects the peak in October 
(with an average of 20.4 insect / trap). The results of the first season showed that 28.64% of the 
variation in insect density was due to atmospheric humidity and average temperature, 71.36% due to 
other factors. For the second season, 44.68% of the change in the density of insect numbers due to the 
factors of humidity and average temperature, and 55.32% due to other factors. 
 
Keywords: Baharia Oasis, date palm, aggregation, pheromone.   

 
Introduction 

Red Palm Weevil Rhynchophorus ferrugineus Oliv. (Coleoptera: Dryophthoridae), is the one of 
the serious pests of palm trees worldwide, it is native to South Asia (Wattanapongsiri 1966; Faleiro 
2006), which has widely distributed in Middle East, Africa and the Mediterranean during the last two 
decades, is regarded as a wide distributed pest in Egypt, From 1992 to 2000, over 261,000 infested 
palm trees were detected in Egypt, of which approximately the 23 % were removed (El-Sebay 2007). 
R. ferrugineus can affect over 40 palm species belonging to 23 different genera worldwide (Esteban- 
Duran et al., 1998 Murphy and Briscoe, 1999; EPPO, 2008, 2009; Dembilio et al., 2009). R. 
ferrugineu is attracted to wounded, damaged, or dying Palms (Hunsberger et al., 2000). Generally, the 
attack of R. ferrugineus occurs in the tree crown or the upper part of the stem, including the base of 
petioles (Faleiro 2006). The adults of R. ferrugineus are attracted to and deposit eggs in palm sheaths 
and stems. Larvae develop primarily in the crown region and damage a growing point of palm trees 
located at the top of a trunk. Infestations are problematic because R. ferrugineus is not detectable until 
it has caused permanent damage (Rahalker et al. 1985). El-Ezaby (1997) stated that the insect had 3 
generations per year. Hussein (1998) in Egypt carried out biological studies and concluded that R 
ferrugineus underwent 3 annual generations per year. El-Sebay (2003) carried out field experiment 
and stated that, R. ferrugineus had two main seasonal activities annually in Egypt. The first adult 
brood was during April and the second one was during November. El-Sebay et al. (2010) concluded 
that R ferrugineus underwent 2 annual generations per year in   Giza Governorate in Egypt. 

The objective of this study is based on field experiments to study the Population dynamics of 
RPW R. ferrugineus on date palm plantation in the Baharia Oasis, Giza, during two seasons (2014-
2015).  
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Materials and Methods 
 

The seasonal patterns of flight activity of adults were surveyed in the Baharia Oasis, Giza 
governorate in area of about 5 feddan (325 date palm trees). The trees were in 10-20 years old, of Siwi 
variety.  The study was carried during two successive seasons (2014-2015). 

Traps were distributed in the investigated area. Traps were designed from 15 L plastic buckets 
and contained the pheromone ferrugineol [(4S,5S)-5-methyl-4-octanol], ethyl acetate, and a food 
attractant. The pheromone was replaced tri-monthly. The food attractant was made from 200 ml of 
molasses, 2.5 L of ethylene glycol, and 17.3 L of tap water. Traps were hung on or adjacent to areas 
were palm trees were present. Traps also had 4 opposing 3 cm diam. holes to allow for the entry of 
weevils. Traps were inspected bi-weekly and the number of weevils captured was recorded. Traps 
were without cover and buried in the ground down to the level of 15 cm to facilitate entrance of R. 
ferrugineus adults. Part-burying of the trap also prevented it from being over-turned by wind or 
animals or water of flooded irrigation. Each trap was 4 meter away from date palm trees (to avoid that 
any adult could miss the trap and lay eggs on the palm tree) in the shade to avoid evaporation. The 
water was always replenished every two weeks to keep sufficient moisture in each trap for avoid 
escaping of the adult and it help to kill the insects. The pheromone and the kairomone were replaced 
every 2 months. Trapped weevils were collected, removed, counted, sexed and recorded every two 
weeks from 1 January 2014 to 30 December 2015. 

 

  
Photo 2.  The incidence of red palm weevil 
infection in the Palm trunk shows the symptoms 
of infection 

Photo 1. Checking up palm trees and determine 
the location of red palm weevil  infection 

  
Photo 4. The trap shows what has been snatched   
from the trees 

Photo 3. A model of the trap used and its place 
in the soil 
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Photo 6. The process of checking the trap Photo 5. The trap and shows the enumeration of 

the adult insects that have been caught  
 
Statistical Analysis  

The study was designed using Completely Randomized Block (CRBD), Statistical, results 
were analyzed using the Design table to study the effect of (ANOVA) analysis of variance. 

 
Results and Discussion 
 
Population dynamics of RPW R. ferrugineus on date palm plantation during 2014 

From 16 January to 24 December 2014, a total of 644 adults (324 ♀, 320 ♂) were captured by 
the trap. The number of captured adults was greatest 108 adults (57♀, 57♂) in April. The less numb 
captured adults was 22 adults (12 ♀, 10♂) in January. Data presented in table (1) and illustrated in fig. 
(1&2) showed that the adult population abundance of RPW is existed all over the year with two 
peaks. The first peak occurred in March to April, the average number of R. ferrugineus adults per one 
traps were (20.6 ±1.68 in March and 21.6 ±1.52 in April). The second peak occurred in October with 
the mean number of 14.4 ±2.48 individual / traps.  

The number of females caught during the study was higher than that of males caught in all 
periods of study, except in July, August and October, where were the average number of female 2, 1.8 
and 5.8, While the averages were for males 5.8, 4.8 and 8.8 during July, August and October 
respectively. However, the number of captured females (324) was not much higher than the number of 
captured males (320), and the sex ratio was: 1:0.99 (female: male), (fig. 2).The average mean value of 
the total adult population, male and female adults populations was 128.8, 64 and 64.8 respectively. 
 
Population dynamics of RPW R. ferrugineus on date palm plantation during 2015. 

Data presented in table (2) and illustrated in fig (3&4) showed that the adult population 
abundance of RPW is existed all over the year with two peaks. The mean of total captured adults 
started with low number in the beginning of January with 1.2 (low value) adults / trap then it 
increased drastically to 8.4 adults / trap at the end of April, reach the first peak. Then the average 
captured RPW adults declined in May, after that average captured RPW adults increased drastically to 
11 adults / trap at the first third of July reach the second peak. The third beak was at the first third of 
September, 7.6 adults / trap. 

Fig. (3) showed that the number of females caught during the study was higher than that males 
caught during April, June, August, September and October, where were the average number of female 
7.2, 10.2, 5.6, 7.4 and 4.8 adults / trap, While the averages were for males 6.4, 8.2, 4, 4.8 and 3.6 
during April, June, August, September and October respectively. However, the number of females 
(317) was not much higher than the number of males (308), and the sex ratio was: 1:0.99 (female: 
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male). The average mean value of the total adult population, male and female adults populations was 
125, 61.6 and 63.4 respectively. 

 
Table 1: Population dynamics of red palm weevil Rhynchophorus ferrugineus (Oliv.) on date palm 

plantation during 2014 in Baharia Oasis, Giza. 

Inspection Date 

Average of RPW captured adults/trap Mean 

Total Female Male 
Temperature 

˚C 
Humidity (RH) 

16/1/2014 9 f 6 fg 3 g 16 42.5 

29/1 13 ef 6 fg 7 fg 16 36.5 
13/2 17 def 12 df 5 fg 16 34.7 
28/2 19 def 10 ef 9 efg 16 39.2 

14/3 25 bcd 16 c 9 efg 14 26.07 
29/3 50 a 28 ab 22 ab 24 29.7 

13/4 53 a 26 ab 27 a 24 24.4 
28/4 55 a 31 a 24 a 26 23.3 
13/5 35 bcd 18 cd 17 bcd 24 21.7 

25/5 26 bcd 17 cde 9 eg 26 20.4 
12/6 26 bcd 15 cde 11 def 29 19.2 

27/6 25 bcd 13 cdef 12 def 32 19.5 
11/7 24 cd 15 cde 9 efg 34 24.2 

26/7 21 cde 7 fg 14 de 30 25.4 
10/8 18 def 3 g 15 cd 29 24.4 
25/8 17 def 3 g 14 de 32 27.4 

9/9 16 def 6 fg 10 ef 30 24.8 
24/9 23 def 14 cde 9 efg 32 31.6 

9/10 24 cd 12 de 12 df 26 35.4 
24/10 35 bc 12 de 23 a 25 29.4 
9/11 37 b 16 cde 21 abc 12 33.3 

24/11 36 bc 21 bc 15 cde 16 19.6 
9/12 13 ef 6 fg 7 fg 16 41.3 

24/12/2014 11 ef 5 fg 6 fg 14 45.3 

Total 644 324 320 - - 
Mean ± S.D. 26.83 ± 9.82 13.5 ± 12.85 13.33 ± 5.23 - - 
L.S.D. at 5% 12.85 7.68 6.10 - - 

Means in each column with the same small letter are not significantly different (using ANOVA test at P= 0.05. 

 

 
Fig. 1: Average of R. ferrugineus adults captured by aggregation pheromone during 2014 in Baharia 

Oasis, Giza. 
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Fig. 2:  Average of R. ferrugineus attracted females and males in aggregation during 2014 in Baharia 

Oasis, Giza. 
 
Table 2: Population dynamics of red palm weevil Rhynchophorus ferrugineus (Oliv.) on date palm 

plantation during 2015 in Baharia Oasis, Giza 

Inspection Date 

Average of RPW captured adults/trap Mean 

Total Female Male 
Temperature 

C˚ 
Humidity (RH) 

9/1/2015 6j 2f 4ef 10.55 36.33 
24/1 6j 4f 2f 17.33 33.8 
8/2 10ij 4f 6ef 15.2 32.78 

23/2 13hj 6ef 7ef 12.6 38 
10/3 18fj 11def 7ef 17.71 32.78 
25/3 17gj 6ef 11cef 18.26 30.35 
9/4 26efgh 16cdef 10cef 22.86 19.4 

24/4 42abcd 20abc 22abc 19.26 20.8 
9/5 32def 9def 23abc 24.4 21.8 

24/5 33cde 18bde 15abc 27.12 18.11 
8/6 48ab 28abc 20abcd 28.2 20.7 

23/6 53a 32ab 21abc 28.6 22.93 
8/7 55a 31a 24ab 27.9 26 

23l7 47ac 20abcd 27a 30.86 20.86 
7/8 26efgh 15cdef 11cdef 33.4 18.93 

21/8 22efghi 13cdef 9cdef 34.2 23.42 
5/9 38bc 25abc 13acdef 30.53 28.13 

20/9 23efghi 15cdef 8def 31.06 28.18 
5/10 19fghij 9def 10cdef 29.6 28.2 

20/10 23efgh 15cdef 8def 26.25 39.85 
4/11 21efghi 7def 14bcdef 20.21 45.64 

29/11 16ghij 5ef 11cdef 19.06 47.47 
14/12 16ghij 7df 9cdef 15.26 48.73 

29/12/2015 15ghij 5ef 10cdef 14 56.18 

Total 625 317 308 - - 
Mean ± S.D. 26.04±11.64 13.46±7.25 12.58±5.48 - - 
L.S.D. at 5% 14.41 8.87 6.78 - - 

Means in each column with the same small letter are not significantly different (using ANOVA test at P = 0.05) 
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Fig (3): Average of R. ferrugineus adults captured by aggregation pheromone during 2015 in Baharia 
Oasis, Giza. 

 
Fig. 4:  Average of R. ferrugineus attracted females and males in aggregation during 2015 in Baharia 

Oasis, Giza 
 
The effect of weather factors on the population abundance of RPW during 2014 and 2015. 
 

The effect of temperature on the average number of RPW captured, Adult/trap was differed 
between two years of study. The simple correlation coefficient (r=0.11) value indicated insignificant 
positive correlation (p-value˂ 0.05) between average temperature and adults population abundance of 
the RPW during 2014 (Fig. 5). While the simple correlation coefficient (r=0.62) value indicated 
significant positive correlation (p-value˂0.05) between average temperature and adults population 
abundance of the RPW during 2015 (Fig. 6). 

 The effect of the means of daily relative humidity on the average number of RPW captured, 
Adult/trap was similar during the two study years. The simple correlation coefficient indicated 
significant (p-value˃ 0.05) negative effect on the population abundance of the RPW adults during the 
two years (r=-0.49 in 2014, r= -0.59 in 2015), (Fig. 7&8). 

Study of the effect of the coefficient of correlation between average daily temperature and 
relative humidity on the average number of PRW captured (adult/trap) showed a positive correlation 
(p-value˃ 0.05) between them during two years (2014-2015). Data in table (3&4) showed the effect of 
weather factors (mean daily temperature &RH) on the population abundance of RPW during 2014-
2015. 
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Fig. 5: Effect of temperature on average of RPW captured, Adult/trap during 2014. 
 

 
Fig (6): Effect of temperature on average of RPW captured, Adult/trap during 2015  
 

 
Fig. 7: Effect of daily relative humidity on average of RPW captured, Adult/trap in 2014. 
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Fig. 8: Effect of daily relative humidity on average of RPW captured, Adult/trap in in Baharia Oasis 

during 2015. 
 
Table 3: The effect of weather factors on the population fluctuations of RPW in Baharia Oasis during 

2014 

Factors 

simple 
correlation 
coefficient 
value (r) 

Effect 
coefficient 

(r2) 
Prediction equation 

Mean of  daily temperature 0.11 0.0124 y=  21.44227+0.20284*Temperature Ċ 
Mean of daily RH -0.49 0.237 y= 49.55017-0.80256*Humidity (RH) 
Temp. & RH 0.535 0.2864 y= 69.10311-1.07218*RH-0.50220 *Ċ 

 
Table 4: The effect of weather factors on the population fluctuations of RPW in Baharia Oasis during 

2015. 

Factors 

simple 
correlation 
coefficient 
value (r) 

Effect 
coefficient  

(r2) 
Prediction equation 

Mean of  daily temperature 0.62 0.3816 y=  -2.959221.25540*Temperature Ċ 
Mean of daily RH 0.59- 0.3510 y= 50.69814-0.80035*Humidity (RH) 
Temp. & RH 0.6684 0.4468 y= 20.95262-0.45008*RH+ 0.82052*Ċ 

y= Average number of captured PRW (adult/trap). 

 
Data tabulated in table (5) and graphically illustrated in fig. (6) that showed that the adult 

population abundance of RPW is existed all over the year in two years of study. These results in 
general agree with the findings of El-Sebay et al. (2010) and EL-Lakwah et al. (2011). 

Average of R. ferrugineus adults captured by aggregation pheromone was different during the 
two years of study. In the first year (2014), seasonal prevalence of R. ferrugineus population had 
approximately not similar trend of abundance as in the second year. In the first year was recording 
two periods of activity with two peaks. The first period of activity started from January till August, 
and the first peak of abundance was during May (11.4 individual / traps). The second period was 
observed from September to December with the highest abundance represented by 14.4 individual 
/traps during October. In the second was recording three periods of activity with three peaks. The first 
period of activity started from January till May, and the first peak of abundance was during April 
(13.6 individual / traps). The second period was observed from May to August with the highest 
abundance represented by 20.4 individual / traps. The third period was observed from September to 
December with the highest abundance represented by 12.2 individual / traps.  

These results don’t agree with the findings of El-Sebay et al. (2010), which recorded that the 
result were similar of the study in two season of study (2008-2009) in date palm orchards located at 
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Arement, Giza Governorate, and adult stage of red palm weevil, R. ferrugineus has two peaks of 
swarming activity on date palm trees throughout the year in both years, the first peak occurred during 
March, while the second one occurred during October, and this result don’t agree with El-Lakawah et 
al. (2011) who indicated that The population of R. ferrugineus  showed four peaks each year during 
2009-2010 on date palm plantations in 6th October governorate.  

Female density (50.31-50.72) wasn’t much higher than male density (49.28-49.69). This result 
don’t agree with EL-Lakwah et al. (2011) which found that the female density was higher than male 
density and it constituted 52.8-57.35% of the total population in the field. Faleiro (2005) also found 
that the weevil captures were female dominated and for every male weevil trapped two female 
Weevils were captured. Furthermore, Al-Saoud (2007) showed that the adult RPW were present 
throughout the year, and the number of females was higher than the number of males. On the other 
hand Qin et al. (2004) found that, the population monitoring of red palm weevil occurred in four 
peaks a year in the area of Wenchang, Hainan Province. 

 
Table 5: Average of RPW adults captured by aggregation pheromone adults/trap during 2014-2015 in 

Baharia Oasis, Giza. 

Date 
 

Average of RPW captured adults/trap 

Season 2014 Season 2015 

Total Male female Total Male female 
January 7.8 3 4.8 2.4 1.2 1.2 
February 8.8 3.6 5.2 4.6 2.6 2 
March 20.6 9.8 10.8 7 3.6 3.4 
April 21.6 10.2 11.4 13.6 6.4 7.2 
May 10.4 5 5.4 13 7.6 5.4 
June 9.8 4.2 5.6 20.2 8.2 12 
July 7.8 5.8 2 20.4 10.2 10.2 
August 6.6 4.8 1.8 9.6 4 5.6 
September 9.5 4.2 5.3 12.2 4.8 7.4 
October 14.4 8.8 5.6 8.4 3.6 4.8 
November 10.4 5 5.4 7.4 5 2.4 
December 6.6 2.6 4 6.2 3.8 2.4 
Total 128.8 64 64.8 125 61 64 

 

 
Fig. 6:  Average of R. ferrugineus attracted females and males in aggregation adults captured by 

aggregation pheromone in Baharia Oasis, Giza, during 2014 and 2015. 
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The analysis of the multiple correlation values showed the low effect of the average daily 
temperature on the mean of daily captured adult in 2014, so the insect had two generation in this 
season, and the moderate positive  correlation (r= 0.535) due the effect of  average daily humidity,  
and its interaction with temperature. While the analysis of multiple correlation showed the moderate 
positive effect of mean daily temperature on mean captured RPW in 2015, so the insect had three 
generation during this season  had an effect on average daily temperature in the 2015 season, so the 
insect had three generations, and the moderate positive  correlation (r) was 0.668. Therefore, the mean 
negative relationship with the relative humidity led to the decrease of the line expressing the density 
of the insect at the relative increase humidity, and the decrease in average of temperature, especially 
in the months of January, February and March. This results is in harmony with the findings of EL-
Lakwah et al. (2011) who found that the means of daily relative humidity had significant negative 
effect on the population abundance of the RPW adults during the 2009-2010 on date palm plantations 
in  6th October governorate.  Faleiro (2005) found that Maximum temperature and rainfall had a 
significant impact on the weevil activity in India, while, the maximum temperature was positively 
correlated (r = 0.51) with weevil captures, rainfall was negatively correlated (r=-0.61) with the weevil 
catch. El-Sebaey (2003) found that there was no relationship between seasonal population fluctuations 
of RPW and weather factors.  

 
Conclusion 
 
-The insect was present throughout the year, and the average number of insects caught during the two 

seasons differed. This resulted in different generations of insects during the two seasons of the 
study. The traps showed two generations of insects in the first season, three generations of the insect 
in the second season. 

-The correlation coefficient between the mean number of insects and the relative temperature and 
humidity was equal to (r = 0.6684), indicating a positive correlation between them. Therefore, the 
negative correlation between the mean humidity and the air humidity led to the decrease of the line 
expressing the number of insect at (R2 = 0.4468). That is, 44.68% of the change in insect density is 
due to atmospheric humidity and average temperature, and 55.32% is due to other factors. 

-It can be recommended that the service operations for date palm trees especially pruning operation 
should be carried out in the low activity period of the RPW insect and need to implement 
precautionary measures that follow the pruning process. 
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