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Introduction  
                                  
Date palm (Phoenix dactylifera L.) (Arecales: Arecaceae), which is evergreen 

and can reach 30 meters tall (Bozbuga and Hazir, 2008),  is a dioeciously 

perennial monocotyledon with long generation time (about 5 years is necessary 

to reach the first flowering).  It is a heterozygote clones, which has to be 

propagated by vegetative means. (Letouzé et al., 1989 ; Sedra., 1992). All the 

commercial varieties are exclusively female and there is no method yet of 

producing male palms of these varieties. In addition to the commercial varieties 

plantations include trees called ñ Khaltò, which germinate from seeds and 

present a large polymorphism in relation to the high heterozygosity of both 

female and male parents (Sedra, 1992). While the term "date palm" by itself 

typically is associated with P. dactylifera, other species in the Phoenix genus 

also utilize the term (Swingle,1904). For example, P. canariensis is known as 

the Canary Island Date Palm and is widely grown as an ornamental plant. It 

differs from the former in having a stouter stipe, more leaves to the crown, more 

closely spaced leaflets, and deep green rather than gray-green leaves. The fruit 

of P. canariensis is edible, but rarely eaten by humans because of its small size 

and thin flesh (Edward et al., 1994). Phoenix dactylifera is one of the oldest fruit 

trees in the Middle East and is deeply rooted in the history of the Arab culture 

(Abraham et al., 1998). In many areas, its fruit has provided the staple 

carbohydrate food of local people for nearly 5000 years( Purseglove,1972; 

Jones, 1995). In the Arabian peninsula, the tree is grown by smallholder farmers 

and commercially in large plantations; it also grows wild on steep hillsides 

(Murphy and Briscoe, 1999). However, the production of dates is estimated at 

3.4 million metric tons with the Middle Eastern and North African countries 

contributing two thirds of the world production(Abraham et al., 1998). The 

greatest production is in Iraq, Iran (Purseglove, 1972) and Saudi Arabia,  with 

570,000 tones of dates (Murphy and Briscoe, 1999). Fig (1). 

http://www.newworldencyclopedia.org/entry/Species
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Figure 1: Date palm world production (FAO, 2007) 

Date palm trees are among the best known and extensively cultivated plant 

families in Syria (Kaakeh, 1998). Different species of palm trees are grown in 

Syria. The most important are Phoenix dactylifera. Syria has been witnessing an 

agricultural evolution, their cultivation is increasing at an annual rate of 10 

percent and the Syrian governorate exports 12,000 palm seedlings / year from 

the Euphrates basin to the other Syrian governorates; the number of palm trees 

grown has gone 50,000 in 1986 to 176,000 in 1999.The Ministry of Agriculture 

has established a number of date palm production centers as an introduction to 

the deep and outward elaboration in growing this horticultural crop, which is 

important for strategic reasons too (SANA, 2008) 

 

 

1.1 Geographical distribution of date palm 

 

Date palm is found in both the old world (Near East and North Africa) and the 

new world (American Continent), where dates are grown commercially in large 

quantities. The date belt stretch from the Indus valley in the East to the Atlantic 

Ocean in the West (Zaid et al., 2002). It is distributed through the Middle East, 

Mediterranean countries, central Africa, western Asia, Australia, and North 
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America (Jones, 1995) (Fig.2). The world total number of date palms is about 

100 million, distributed in 30 countries, and producing between 2.5 and 4 million 

tons of fruit per year (FAO Trade Stat., 2002). If we look at the distribution region 

by region, we find that Asia is in the first position with 60 million date palms 

(Saudi Arabia, Bahrain, UAE, Iran, Iraq, Kuwait, Oman, Pakistan, Turkmenistan, 

Yemen, etc.); while Africa is in the second position with 32.5 million date palms 

(Algeria, Egypt, Libya, Mali, Morocco, Mauritania, Niger, Somalia, Sudan, Chad, 

Tunisia, etc.). Mexico and the USA have 600,000 palms followed, by Europe 

(Spain) with 32,000 and Australia with 30,000. Table (1) illustrates this 

geographic distribution of date palm in different countries. Iraq is leading with 22 

million palms, followed by Iran 21 million and Saudi Arabia with 12 million, 

Algeria 9 million, Egypt and Libya 7 million each, Pakistan and Morocco 4 million 

each. The remaining date growing countries have less than 1 million palms each 

(Zaid et al., 2002). Date growing countries located in the southern area of the 

Mediterranean Sea have approximately 35 million palms (35% of world total). 

Based on 200 palms/ha, area covered by date palm is  about 175,000 ha. 

Regarding planting density, there is again a controversy about the cultural 

system used. Is it a modern plantation with fixed spacing (case of Israel and 

Tunisia), or is it the traditional planting system which is similar to a forest (case 

of Morocco, Pakistan, Somalia, for example). In each case, the planting density 

varies tremendously from 50 palms/ha (Morocco and Bahrein), up to 577 

palms/ha (Somalia). Between these two extremes, we find  Algeria, Libya and 

Tunisia with a density  of 200, 254 and 133, respectively (Zaid et al., 2002). In 

Syria agricultural showed that date palm trees are cultivated in arid regions 

around Palmyra and in some eastern areas along the Euphrates basin (freom 

Deir-Ezzor to AL-Bokamal), in addition to some dispersed trees in other areas of 

Syria (Kaakeh, 1998).  
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  Figure 2: Geographical distribution of date palm in the world (FAO, 2007).      

Many factors are responsible for the low level of production, among  which is 

infestation by insects pest (Kaaekeh, 1998). In the mid 1980s the red palm 

weevil, Rhynchophorus ferrugineus olivier (Coleoptera., Curculionidae), an 

economically important tissue boring pest of date palm in many parts of the 

world, was discovered attacking palms in the Arabian peninsula (Gush, 1997; 

Abraham et al., 1998). The larval stages of this insect feed within the stipe of 

palms, which frequently lead to killing the trees (Murphy and Briscoe, 1999).  
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Country Number of 
palms 

(in 1,000) 

Part of the 
world's total 

(%) 

Superficies 
(in 1,000 

ha) 

Density of planting 
(number of palms/ha) 

Iraq 22,300 22.30 125 178 

Iran 21,000 21.00 180 116 

Saudi 
Arabia 

12,000 12.00 45 148 

Algeria 9,000 09.00 45 200 

Egypt 7,000 07.00 45 155 

Libya 7,000 07.00 27.5 254 

Pakistan 4,375 04.37 - - 

Morocco 4,250 04.25 84.5 50 

Tunisia 3,000 03.00 22.5 133 

Sudan 1,333 01.33 - - 

Mauritania 1,000 01.00 - - 

Oman 1,000 01.00 - - 

Yemen 800 00.80 6.4 125 

U.A.E. 359 00.35 3.44 105 

Somalia 204 00.20 0.35 577 

Bahrein 200 00.20 3.70 50 

Israel 200 00.20 1.6 125 

Palestine 60 00.06 0.25 200 

Kuwait 38 00.03 - - 

Syria 12 00.01 - - 

Other 
countries 

4,929 04.92 - - 

WORLD 100,000 100 770 173 
Table 1: Superficies and total number of date palms around the world, (Zaid et al., 2002). 

 
1..2. Geographical distribution of RPW:  
                        
The Red Palm Weevil (RPW), Rhynchophorus ferrugineus Olivier, has become 

the most important pest of the date palm in the world (Gomez and ferry, 1998). 

RPW was first described as serious pest of the palm by Madan Mohan Lal 

(1970) in the Punjab from India (Abraham et al, 1998).However, it was only 

during the mid eighties that RPWl attained a major status on date palm in the 

middle eastern region (Abraham et al., 1998). It had reached the eastern region 

of the kingdom of Saudi Arabia in 1985 and afterwards spread to many other 

areas in the kingdom (Abozuhairah et al 1996). The pest was first recorded in 
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the northern united Arab Emirates in 1985, and since then it has spread to 

almost the entire U.A.E. (El-Ezaby, 1998) and to Oman. In Iran It was recorded 

in Savarn region in 1990 (Faghih, 1996). Then it was discovered in Egypt at the 

end of November 1992 in El-Hussinia, sharquiya region (Cox, 1993). In 1994, it 

had been captured in the south of Spain (Barranco et al., 1996) and in 1999 had 

been found in Palstine and Jordan (Kehat, 1999) (Fig.3). 

 

 
Figure 3: Geographical distribution of RPW. (Bozbuga and Hazir, 2008) 



Introduction and literature review 

 

Country Reference 

India Madan Mohan 1970 

KSA Abozuhairah et al 1996 

UAE EL-Ezaby 1998 

Oman 1998 

Iran Faghih 1996 

Egypt Cox 1993 

Spain Barranco et al 1996 

Italy 2004 

Palastine Kehat 1999 

Jordan Kehat 1999 

Syria GCSAR 2001 

Libya 2009 

Georgia 2009 

Table 2: Geographical distribution of RPW 
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In 2001 EPPO was reported the presence of Rhynchophorus ferrugineus in the 

costal area of Syria on A2 list (GCSAR, 2001) (Fig.4). 

 

 
   Figure 4: Geographical distribution of RPW in Syria   (Al-Hudaib, 2006) 

 

1.3 Biology and morphology of RPW: 

Insects of this family are characterized by a beak shaped prolongation of the 

head, by distinctly elbowed antennae, and by their very characteristic reddish 

colorization (ferruginous). The adults can fly long distances and climb well; they 

are able to climb from the ground to the crown of palm trees. Adults of R. 

ferrugineus are active during day and night, although flight and crawling is 

generally restricted to daytime. Leefmans (1920) reported that adults are 

capable of long flights and can find their host plants in widely separated areas; 

his studies suggested that they can detect breeding sites at distances of at least 

900 m. Mating takes place at any time of the day, and males and females mate 

many times during their lifetime (Wattanapongsiri, 1966). The RPW has a 

complete life cycle: with an egg, several larval instars, prepupal, pupal, and adult 

stages (Weissling et al., 1993). The pre-oviposition period can range from 1-7 

http://www.redpalmweevil.com/khaCV.htm
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days. Oviposition is generally confined to the softer portions of the palm and 

continues for approximately 45 days. During this period, the weevil lays an 

average of 204 eggs. Eggs are in wounds along the stipe or in petioles, and also 

in wounds caused by the beetle Oryctes rhinoceros (Abraham et al., 1998). 

There is a short post-oviposition period of 10 days before the weevil dies. When 

hatched, the apodal larvae begin feeding on palm tissue. As they moult, the 

larvae have an increasingly large appetite and tend to feed primarily in the soft 

tissue surrounding the apical meristem (Weissling et al., 1993). In palms up to 5 

years old, the larvae may be found in the bole, stem or crown. As palms 

advance in age, the grubs are generally confined to the portions of the stem 

close to the growing point. In palms more than 15 years old, the larvae are 

generally found in the stem about 2-3 feet below the crown, in the crown and 

bases of leaf petioles. The larval period is 36-78 days (average 55 days). Nirula 

et al. (1953) and Jaya et al. (2000) recorded seven larval instars when R. 

ferrugineus was reared on sugarcane. When about to pupate, larvae construct 

an oval-shaped pupation cell of fibre. The complete life cycle of the weevil, from 

egg to adult emergence (Fig.5), takes an average 82 days in India (Menon & 

Pandalai, 1960). After emergence from the pupal case, the adult weevil remains 

inside the pupation cell for 4-17 days (average 8 days) (Menon & Pandalai, 

1960). According to Hutson (1933), the weevil becomes sexually mature during 

this period of inactivity. Adults live 2-3 months, irrespective of sex. In captivity, 

the maximum life span of the adult was 76 days for the female and 113 days for 

the male. It has been suggested that a single pair of weevils can theoretically 

give rise to more than 53 million progeny in four generations in the absence of 

controlling factors (Cabello, 2006). In Egypt, El Ezaby (1997) reported that the 

weevil has three generations per year, the shortest generation (first) with 100.5 

days and the longest (third) with 127.8 days. The study also showed that the 

upper temperature threshold of the egg was 40°C and the minimum lethal 

temperature was100 C for eggs, 150 C for larvae, and 00 C for pupae. (Martin 

and Cabello, 2005; Cabello, 2006).  
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   Figure 5: life cycle of Red Palm Weevil 

Á Egg: 

 The eggs are creamy white in color, long and oval in shape. The average size 

of an egg is 2.6 mm long and 1.1 mm wide (AL-Hudaib, 2006).            

Á Larva:  

The full grown larva is conical in shape and is a legless fleshy grub. It appears 

yellowish brown, while the newly hatched larva is yellowish white in color, with a 

brown head. The length of the full grown larva is 50 mm and the width is 20 mm. 

The head is brown in color and bent downwards. The mouth parts are well 

developed and strongly chitinized, which enable the grub to burrow into the 

stipe. However, the grub requires a moist environment (Bozbuga and Hazir, 

2008). 

 

 

Á Pupation cell:  
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When about to pupate, the larva constructs a pupation cell of fibers from palm. 

The pupation cell is oval in shape, with an average length of 60 mm and a width 

of 30 mm (Bozbuga and Hazir, 2008).         

Á Pupa:  

The pupa is at first cream colored, but later turns brown. The head is bent 

ventrally, the rostrum reaching the tibiae of the first pair of legs. The antennae 

and eyes are quite prominent. The elytra and wings are brought down ventrally, 

passing underneath the femora and tibiae of the second pair of legs, overlapping 

the third pair of legs and meeting in the middle of the abdomen. The average 

length of the pupa is 35 mm and the width is 15 mm (AL-Hudaib, 2006).        

                 

Á Female and male: 

The adult weevil is a reddish brown cylinder with a long prominent curved 

snout. It varies considerably in size and is about 35 mm in length and 12 

mm in width. The head and rostrum comprise about one third of the total 

length. The mouth parts are elongated in the form of a slender snout or 

rostrum, which bears a small pair of biting jaws at the end and a pair of 

antennae near the base. The rostrum is reddish brown dorsally, and 

ventrally it is dark brown. In the male the dorsal apical half of the snout is 

covered with a pad of short brownish hairs; the snout of the female is bare, 

more slender, curved and a little longer. The antennae consist of the scape 

and funicle. The eyes are black and separated on both sides of the base of 

the rostrum. The pronotum is reddish brown in color and has a few black 

spots. These black spots are variable in shape, size and number. The 

elytra are dark red, strongly ribbed longitudinally, and do not cover the 

abdomen completely. The wings are brown in color and the weevils are 

capable of strong flight (AL-Hudaib, 2006) (Fig.6).      
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Character Number in days 

No. of eggs/ female 127 ï276          Concealed 

Incubation period 3 ï 4 

Larva:  Larval period 25 ï61            Concealed 

Pupal period 18 ï 33           Concealed 

Adult 48 ï 82           

Concealed/Exposed 

Table 3: Life history of Rhynchophorus ferrugineus 

 

Figure 6: RPW adults 

1.4. Damages and Symptoms of RPW: 
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There are several features of RPW that make it dangerous. First the early stage 

of infestation are difficult to detect. This delays the instigation of control 

measures.Al Saoud (2007) and Lever (1969)  reported that infestations by RPW 

is often discovered only after complete destruction of the tree: trees fall over or 

the stipe collapses or bad odors are emitted with a gel material from the stipe, 

destroying the crown of the tree. Second, weevil captures have been reported to 

be female dominated during various times of the year (Abraham et a 1999; 

Faleiro and Rangnekar, 2000; Vidhyasagar et al., 2000).  Third, the presence of 

RPW has been reported throughout the year (Ghosh, 1912; Zaid, 2002). 

Infestation can occur in young seedlings and old palms; in date palm, 

infestations can occur from the collar region to the crown. However, mostly the 

lower part of the stipe is infested ( Abraham et al., 1998). RPW feeds on a broad 

range of palms including coconuts, sago, date and oil palms (Murphy and 

Briscoe, 1999). It also has been recorded as a serious pest of introduced palms 

in southern Asia and Melanesia (Kalshoven, 1981; Rajamanickan et al., 1995). 

For example in Tamil Nadu, India, yield losses of 10-25% have been recorded in 

plantations of this palm (Murphy and Briscoe, 1999). In Egypt, the RPW, was 

first recorded in 1992 (Saleh, 1992) and is considered responsible for the 

greatest loss of palm trees in the country. The insect larvae are feeders and they 

often penetrate the crown and most part of the stipe making tunnels (Salama 

and Abdel-Razak, 2002). As the grubs prefer soft plant tissue for feeding, they 

move towards the interior of the palm leaving chewed up plant fibre (frass) 

behind. This frass combines with the plant sap to form a thick slimy fermented 

mass filling the tunnel, which may protrude out through the holes on the stem. 

Often, cavities are formed inside the palm due to feeding by grubs which 

subsequently leads to tissue decay. Depending on the number of grubs feeding 

and generations completed in a palm, the size of the cavity varies. In a severely 

infested palm this cavity may be filled with chewed up frass, decayed plant 

tissue and all stages of the pest (Abraham et al., 1998). Often overlapping 

generations of the weevil are found in such severely damaged palms. Toppling 

of the palms in advanced stage of infestation may also occur, and as the 

galleries become more extensive, the stipe weakens and the tree may easily fall 

or be decapitated. The infestation of palm trees by this weevil is sometimes 

called: ñ the palm tree acquired immune deficiency syndromeò (AIDS) (Salama 

and Abdel-Razak, 2002). In the Middle East, infestation by RPW in date palm 

increased with the severity of the summer, indicating that the peak weevil 

activity observed during May was crucial in determining the high infestation level 

in the field during the subsequent summer months. The severe winter months 
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from December to February in the region probably inhibit the hatching of eggs 

laid during the second activity peak of November, leading to a decline in the 

infestation level during winter (Anonymous, 1998a). The worst activity of the 

RPW in Kingdom of Saudi Arabia was from April to November in 1995, from 

May- June to October in 1996, and from May to September in 1997 (Abraham et 

al., 1999). The symptoms of RPW attack are mostly hidden making early 

detection of infestation difficult. However,  date palm damage due to this pest is 

categorized by the presence of the following symptoms, (Fig.7):  

 i) presence of tunnels on the stipe and base of leaf petiole, made by the feeding 

grubs, ii) oozing out of thick yellow to brown fluid from the tunnels which at times 

form bubbles, iii) appearance of frass (chewed up plant tissue) in and around the 

openings of tunnels, which may also form a small mound due to the mixing of 

the frass and the yellow gummy fluid, iv) the fluid inside the infested tunnel and 

also the chewed up frass are categorized by a typical fermented odour, v) 

appearance of a dried offshoot mostly those emerging from in between the leaf 

bases, vi) production of a gnawing sound by the grubs, vii) presence of pupation 

cell/adults in the leaf axils, viii) fallen empty pupal cases /chewed up frass on the 

ground around the palm and ix) breaking of the stem or toppling of the crown 

when the palm is severely infested. Research has noted that it is possible to 

detect physiological changes in infested trees (Murphy and Briscoe, 1999).This 

raises the possibility that it may be feasible in the future to detect infestations 

before any symptoms are visible. Later in the infestation process, the presence 

of larvae can be detected through the occurrence of tunnels on the stipe and at 

the bases of leaf petioles, and through the presence of frass and plant sap 

which oozes from these tunnels. When a palm is severely infested, the stem or 

crown sometimes breaks off the tree (Abraham et al., 1998).    
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Figure 7: symptoms of Red Palm Weevil  infestation 
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1.5. Host range of RPW: 

 

The red palm weevil infests almost all palm tree species (Kontodimas et al., 

2006). It feeds primarily on palms (Arecaeae) and has been recorded on the 

following plants:  

Agavaceae: Agave americana (century plant)   

Arecaceae: Areca catechu (betel nut palm) 

o Arenga saccharifera (sugar palm) 

o Borassus flabellifer (toddy palm) 

o Borassus sp. (palmyra palm) 

o Calamus merrillii (rattan) 

o Caryota cumingii (fishtail palm) 

o C. maxima (giant mountain fishtail palm) 

o Cocos nucifera (coconut) 

o Corypha utan (= C. gebanga, C. elata) (gebang palm) 

o C. umbraculifer (talipot palm) 

o Elaeis guineensis (oil palm) 

o Livistona decipiens (ribbon fan palm) 

o L. chinensis (Chinese fan palm), L. saribus  

o ( Livistona cochinchinensis) (serdang palm) 

o Metroxylon sagu (sago palm) 

o Oneosperma horrida 

o O. tigillarium (nibong palm) 

o Phoenix canariensis (Canary Island date palm) 

o P. dactylifera (date palm) 

o P. sylvestris (Indian date palm) 

o Oreodoxa regia (royal palm) 

o Sabal umbraculifera (pygmy date palm) 

o Trachycarpus fortunei (Chusan palm)  

o Washingtonia sp.                         

2. Poaceae: Saccharum officinarum (sugar cane) 
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 ( Alajlan and Al-Abdulsalam, 2000; Red Palm Weevil Research Chair; 
2009). 

 

Sr. 

No.  

Host Palm Species  Reference  

1  Cocos nucifera, Phoenix dactylifera, Metroxylon sagu  

and Corypha umberaculifera  

Nirula, 1956  

2  Cocos nucifera, Areca catechu, Arenga pinnata, Caryota 

sp. Coelococcus sp., Corypha sp., Elaeis guineensis, 

Livistona sp., Metroxylon sagu, Nypa sp., Oncosperma 

sp. and Phoenix sp.  

Lever, 1969  

3  Areca catechu, Arenga pinnata, Borassus flabellifer, 

Caryota maxima, Caryota cumingii, Cocos nucifera, 

Corypha gebanga, Corypha umberaculifera, Corypha 

elata, Elaeis guineensis, Metroxylon sagu, Oreodoxa 

regia, Phoenix canariensis, Phoenix dactylifera, Phoenix 

sylvestris, Sabal umbraculifera, and Washingtonia sp. 

Chamaerops humilis and Howea forsteriana (syn. Kentia 

forsteriana) 

Esteban-Duran 

et al., 1998 

(OJEU, 2008; 

EPPO, 2009).  

Table 4: Rhynchophorus ferrugineus host plants             (Faleiro, 2006a) 

http://www.redpalmweevil.com/AzizCVE.htm
http://www.redpalmweevil.com/Abdulslam.htm
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1.6. Control methods of RPW: 

 

The above mentioned damage due to RPW in date palm, if noticed early, can be 

effectively cured by chemical treatments. Undetected infestations lead to the 

spread of the weevil to the neighboring palms and gardens (Abraham et al., 

1998). Since several factors contribute to weevil infestation in date palm ( 

neglected gardens, wounds on palm, breeding site- cut palm, closed garden, 

several offshootsé.etc) (Faleiro, 2006a), relying on any single method of control 

to combat this pest is insufficient (Abraham et al., 1998; Ferry and Gomez, 

2002).  It is recommended to employ different pest control tactics involving an 

integrated pest management (IPM) program to effectively managing RPW on 

date palm (Red Palm Weevil Research Chair, 2009). The methods currently 

employed to control this pest are largely based on the application of large 

quantities of synthetic chemical insecticides (Abuzuhairah et al., 1996) applied in  

sandy soils of the Gulf which has led to the pollution of water sources around 

areas with palm weevil infestation (Abuzuhairah et al., 1996). However, other 

techniques of management such as sanitation, baits and traps of palm weevils 

have been researched in tropical Asia (particularly India) and the Americans, 

and when used in combination with chemicals have proved effective in field trials 

(Abraham et al., 1989; Moura et al., 1995). 

 

1.6.1. Surveillance: 

 

 Detecting the presence of the weevil in a date growing area is imperative. This 

can be achieved by taking up periodic surveys for detecting infestations, if any, 

by examining the palms utilizing the insectôs symptoms. Vast areas can be 

brought under survey and surveillance, which can be monitored by setting 

pheromone traps as "monitors" to detect the presence of the weevil. Upon 

noticing the insect for the first time in a particular area, the concerned authorities 

should be informed, so that necessary measures to control the pest can be 

taken at the earliest (Abraham et al., 1998; Melifronidou, 2009). 

 
 
 
 

1.6.2. Cultural control: 
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1.6.2.1. Crop and field sanitation: 

Field sanitation and cultural practices are one of the important components 

to prevent weevil infestation ( Alajlan and  Al-Abdulsalam, 2007).  

¶ Date palm is characterised by a' thick mat cover on the palm stem originating 

from the petiole and also the production of numerous offshoots by young 

palms (Kearney, 1906). These conditions offer good protection for the weevil 

to multiply. Often the pest hiding in the palm goes unnoticed due to these 

conditions. Therefore, the periodic removal of old leaves and offshoots will 

help to maintain a clean palm without hiding sites for the weevil, making pest 

detection easy. Further, it is seen that plant refuge (cut petioles, stem pieces, 

etc.) often remain in the garden which may either harbour the pest or become 

future breeding sites. The removal and burning of such crop refuge is 

therefore necessary. Severely infested palms that are beyond recovery may 

harbour different stages of the weevil. Such palms are to be cut and burned 

thereby destroying all the insect stages present to prevent further spread 

(Abraham et al., 1998; Kaakeh et al., 2001). 

¶ Prophylactic treatment of cut wounds suggested cutting leaves at or beyond 

the region where leaflets emerge at the base to prevent entry by the weevil 

into the stem, deep cutting to remove growing points of off-shoots (unwanted 

growths from the stipe) completely, then treating the cut surface with an 

insecticide such as formothion or Dimethoate and covering it with mud 

reduced the level of infestation to less than 4% compared to 20% for an 

untreated control (cut at the stipe surface) (Palm Control System). 

¶ The unproductive female and excess male palms are beheaded by farmers 

( Alajlan and Al-Abdulsalam, 2007). The soft cabbage (growing tissue) of 

the crown is a delicacy and therefore consumed. However, the stump of the 

beheaded palm is left as such with the tissue remaining intact for a long 

period. This stump attracts the weevil and serves as a breeding site. Also, 

often farmers uproot or cut down unwanted palms which are heaped or 

dumped together. These heaps may also harbour the pest. Such hidden 

breeding sources form excellent sites for the development and spread of the 

insect: Identifying and eliminating (cutting and burning)(Abraham et al., 

1998). 

¶ The neglected gardens may harbour pest infested palms, resulting in the 

spread of the weevil to the surrounding productive gardens. The palms in the 

abandoned gardens are usually unapproachable due to the thick weed cover 

http://www.redpalmweevil.com/AzizCVE.htm
http://www.redpalmweevil.com/Abdulslam.htm
http://www.redpalmweevil.com/AzizCVE.htm
http://www.redpalmweevil.com/Abdulslam.htm
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and also the presence of a dense growth of offshoots and many dried leaves. 

Hence, examination of palms in these neglected gardens and detection of the 

infestation becomes almost impossible. Even upon finding an infestation in 

such palms, taking up subsequent curative measures is very difficult. 

Therefore, from the weevil management point of view it is important to clear 

off such neglected palms (Abraham et al., 1998). 

 

1.6.2..2. Trapping the weevil: 

Rhynchophorus palm weevil produce single isomers of methyl-branched 

secondary alcohols as aggregation pheromones. R. ferrugineus produce 4-

methyl-5-nonanol (Odriozola et al., 1999), known colloquially as ferrugineol 

(Murphy and Briscoe, 1999).Trapping the red weevil using suitable attractants 

and destroying them is one of the important components of the IPM programme 

(Abraham et al., 1998). Giblin-Davis et al. (1994) reported that baiting and 

trapping of weevils use a mixture of a few milligrams of a synthetic pheromone 

plus insecticide-treated plant tissue constitute very attractive and effective trap 

baits. Potential exists for pheromone-based mass-trapping of weevils both to 

reduce their populations in hot spots and destroy the floating weevil population, 

to assess population levels of the pest, and for monitoring their population 

dynamics to facilitate pest management decisions. Abraham et al. (1998) and 

Oehschlager et al. (1993) designed a bucket trap for setting the pheromone in 

the field. This trap was suitably modified in Saudi Arabia by the Ministry of 

Agriculture and Water to enhance weevil captures. The modified trap is a five 

liter plastic bucket having four windows (5 x 1.5 cm) cut equidistantly just below 

the upper rim with jute sackcloth stuck on its exterior to provide better grip for 

the attracted weevil (Fig.8, 9). The commercially available pheromone lure is 

hung inside from the lid of the bucket which is filled with 1 kg of date palm stem 

bits as food, which is necessary to orient the weevil into the trap, along with 

eleven solution of insecticide (0.1 per cent Carbaryl/Trichlorphon). The trap is 

hung on palm stems, 1 to 1.5 m above the ground level in the field. Usually, 

pheromone traps are serviced for replacing the food and insecticide solution 

once a week, when the number of weevils captured can also be recorded. 

Oehlschlaer (1994) recommended setting of monitor traps at a distance of 1 km 

and mass traps at a distance of 100 m (4 traps per hectare). It is necessary to 

maintain a uniform release of the pheromone in the field throughout the trapping 

program. Hence, it is essential to constantly monitor the pheromone lure and 
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replace exhausted lures with new ones. Trapping of weevils by a particular 

monitor trap consecutively for two to three weeks indicates the presence of 

infestations in the surrounding area. It is important to locate such infestations as 

soon as possible to avoid further spread of the pest. However, as monitor traps 

are set one kilometer apart covering wide stretches of plantation it is often 

difficult to detect these infestation. To overcome this difficulty a few (4-5) traps 

can be added 200 m apart around the monitor trap capturing weevils. These 

additional traps are called "indicators" which will help the surveyor in reaching 

close to the infestation. These indicators can be withdrawn after the area is 

made pest free. However, if a few nearby monitors within a pocket record weevil 

catches it can be presumed that this area has become an endemic pocket and 

needs to be mass trapped. These captures are female dominated and hence, 

exert significant pressure on the population buildup of the pest. However, as 

only a part of the adult weevil population is trapped, pheromone traps will only 

partially suppress the pest, besides indicating the presence of infested palms in 

the surrounding gardens, warranting the need for detecting these infestations as 

soon as possible (Abraham et al., 1998; Gunawardena et al., 1998). 

 
Figure 8: Pheromone trap design 
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1.6.4. Biological control 

 

IPM seeks to reduce chemical input through the application of IPM strategy 

against RPW which can readily take up based on the extensive research work 

already conducted on palm weevils. The prospects for the development of a 

biological control component for an integrated management strategy are good, 

given the evidence for the importance of natural enemies in controlling palm 

weevil populations in natural environments R. ferrugineus has been found 

naturally infected by the entomopathogenic fungus Beauveria bassiana, but its 

infection process in this host is still unknown (Guerri-Agullo, 2010). Other natural 

enemies have also been recorded from the red and other palm weevils (Table 

3). Murphy and Briscoe (1999) reviewed the prospects for biological control as a 

component of the RPW- IPM program. Their review highlighted gaps in the 

knowledge in the extent and types of natural enemies with regard to 

Rhynchophorus spp. They emphasized the need to conduct extensive surveys 

with a priority of finding natural enemies from the region of geographical origin of 

different Rhynchophorus spp., including RPW, and from those areas into which 

RPW has migrated. A wide range of RPW natural enemies, viz insects, bacteria, 

fungi, viruses, yeasts, entomopathogenic nematodes (EPN) and birds have 

been reported from several countries. In the field, entomopathogenic nematodes 

Figure 9: RPW pheromone trap 
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have been reported to cause mortality to larvae and adults of RPW in date palm 

from the Middle East. Steinernematid and heterrorhabditid nematodes were 

isolated from weevils collected from the field in Egypt (Faleiro, 2006a). Abbas et 

al. (2001) recorded 67% mortality of larvae in the field, but the pest could not be 

completely controlled due to hot weather conditions, the tunneling nature of 

RPW larvae and the large amounts of frass at the infested point of the palm 

stipe. Alfazariy (2004) reported the infectivity of Bacillus thuringiensis 

subspecies kurstaki (BTK) and a polyhedrosis virus to larvae of RPW. These 

pathogens were isolated from the field in Egypt and stored for 4 years as air-

dried smears on glass slides, before being tested. Besides entomopathogenic 

nematodes reported to cause RPW mortality in the field, Krishnakumar and 

Sudha (2002) noticed that the Indian tree pie bird Dendrocitta vagabunda 

parvula preys on RPW adults. Entomopathogenic fungi are seldom isolated from 

Rhynchophorus spp. : of the 95 isolates of various microorganisms  found in 

dead RPWs and in their natural habitats, only three isolates were fungi (Salama 

et al., 2004). Metarhizium anisopliae (Metsch) Sorokin was isolated from R. 

bilineatus in New Guinea, after treatment of young palms against the scarabaeid 

Scapanes australis with a formulation based on M. anisopliae spores (Prior and 

Arura, 1985). In Iran, M. anisopliae was isolated from adults and Beauveria 

bassiana (Bals) Vuill from pupae (Ghazavi and Avand-Faghih, 2002). In 

addition, a fungus that was identified as Beauveria sp. was associated with 

some pupation cells of R. ferrugineus and infected the adults that emerged in an 

artificial rearing (Kumar and Gokulapalan, 2003). The Biological Control Project 

(BCP) of RPW (3rd phase) conducted by Arab Organization for Agricultural 

Development (AOAD) in cooperation with Ministry of Agriculture and Fisheries, 

UAE, begun in September 2004 with the objective of developing integrated 

biological control technology against RPW using local microbial control agents.  



Introduction and literature review 

 

The entomogenic  fungi, Deuteromycetes were considered of great importance 

in the integrated pest control programs because of their broad host ranges and 

their ability to grow and sporulate on more generalized media (Burge, 1988; 

Boucias and Pendland, 1998). The Deuteromycetes Beauveria bassiana 

(Balsamo) Vuillemin is widely distributed in nature and has the potential to 

control over 70 insect pests including the Colorado beetle, Leptinotarsa 

decemlineata, the Japanese beetle, Popillia japonica and the Egyptian alfalfa 

weevil, Hypera prunneipennis (Mueller-Koegler, 1965; El-Sufty and Boraei, 

1987; Lacey et al., 1997; Sewify, 1998; Bextine and Thorvilson, 2002).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1  Insects (Wasp, 

Earwig)  

Scolia erratica , Sarcophaga 

fuscicauda, Chelisoches moris  

2  Bacteria  Pseudomonas aeruginosa, Bacillus 

sp., Serratia sp. B. sphaericus, B. 

mgaterium,  

B. laterosporus, and B. thuringinsis,  

3  Fungus  Beauveria bassiana, Metarhizium 

anisoplieae  

4  Virus  Cytoplasmic Polyhedrosis Virus 

(CPV),  

5  Yeast  ------  

6  Entomo-Pathogenic 

Nematodes (EPN)  

Heterorbhabditis spp., Steinernema 

abbasi,  Heterorbhabditis indicus, 

Teratorhabditis palmarum, 

Steinerema sp., H. indica, and 

Rhabditis sp.  

7  Birds (Indian tree pie 

bird and Crow 

pheasant bird)  

Dendrocitta vagabunda parvula   

Table 5: potential natural enemies of RPW 






















































