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ABSTRACT 
 

    Field experiments were carried out to evaluate the efficiency of five 
manual trunk injection methods for controlling red palm weevil, Rhynchophorus 
ferrugienus (Olivier). Fifteen date palms with different status of infestation       (5 
limited, 5 moderated and 5 severe) for each method was injected by Chloropyrifos 
48% EC at rate of 0.3%.  

One of the most effective manual injection methods was compared with a 
mechanical device using Phenothoate 50% EC solution at the rate of 0.3%. Data 
showed that, the manual method was more successful than mechanical device. The 
manual method caused 100% recovery in the lowest level of infestation only, while it 
caused 80% recovery at the other two levels of infestation. 

 

INTRODUCTION 
 

 The red palm weevil (RPW) Rhynchophorus ferrugienus (Olivier) is 
the most serious pest of cultivated palm trees species, it was first recorded in 
Egypt by Saleh (1992). The harmful stage of RPW is the larvae which feeding 
on the tissues of the trunk making tunnels in all direction (Henery, 1917 and 
Butani, 1975). The translocation of offshoots is considered the main factor 
governing the spatial distribution pattern of RPW individuals. On the other 
hand, reliable infestation sources, when the investigation of the trunk is 
considered it appears that many of infested trunk base harbored reliable 
numbers of RPW survives in this part situated just under the ground level for 
a long time (El-Sebaey, 2004a). Injection method by insecticides was 
considered the best measurement of controlling the pest (El-Sebaey 2004b). 
The infestation of RPW is effectively controlled by chemical method, all holes 
in the trunk of infested palm and plugged. Then a hole just above the infested 
region is drilled and a suspension of insecticides poured into it (Nair, 1986 
and Girgis et al, 2002). compared between four trunk injection methods to 
remedy the infested palm trees with RPW. (Abdalla and Khatri, 2000) used 
an electric drill with a bit 40cm long and 1.9cm diam. To make a hole in palm 
trunk. 
 The present study aimed to evaluate five different manual trunk 
injection methods for controlling R. ferrugineus, more over, comparing the 
mechanical injection (by published mechanical devise) with the best manual 
method for controlling RPW. 
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MATERIALS AND METHODS 
 
Evaluation of different injection methods: 

Field experiments were carried out at Belbis district, Sharkia 
Governorate Egypt during March to November 2010 to evaluate the efficiency 
of five manual trunk injection methods for controlling R. ferrugineus.  

Fifteen infested date palms 10-15 years old were applied with 
Chloropyrifos (pyrifos El Naser 48% EC) diluted in water at ratio of 0.3% for 
each method. The experiment was applied on 75 infested date palms.  Five 
of each status of infestation, limited, moderated and severe were selected for 
each method. The differentiation between these statuses depended on the 
quantity, color and odor of fluid oozed out. Quantity of damaged fibers, depth, 
width and direction of cavities made by larvae. The infested palms were 
marked, the degree of infestation and the replicate number and date of 
application were recorded. 
These methods are as follows: 
(1) The first method, 3-6 holes were used for insecticide injection. The holes 

were made in the trunk at the edge of infestation area in a half circular 
shape or in crescent shape (above and in the lateral edges of 
infestation). 

(2) The second method, 3-5 holes were made, one in the center of infestation 
(in the attack point) and one or two holes high and down the first one. 

(3) The third method, the insecticide solution was injected in 7-15 holes 
covered the infested area of palm trunk inside and around till reached 
the uninfected tissues (solid tissues). 

(4) The fourth method was similar to the previous one but the insecticide 
solution was injected in the holes using plastic tube (20-25 cm long and 
1.5 cm diameter) inserted inside each hole. 

(5) The fifth method was similar to the fourth one but the tubes were held in 
the beginning of the holes. 

In these methods the holes were 20-30 cm long each, and were 
made by an iron pin (40 cm long and 2 cm diameter) and inclined at an angle 
of 30° down word from the horizontal. 

The insecticide solution was poured into the hole by normal spray 
apparatus 5l size until saturation which indicated by the over flowing of the 
excess of injected solution from the hole opining nozzle. The trunk of the 
treated palm was sprayed with the same solution and the holes were sealed 
with cement of mud. The injected palms were examined and the recovery 
rate was recorded after two weeks of treatment. 
Comparing the mechanical injection with the best manual method for 
controlling (RPW): 

This experiment (the second experiment) was carried out on 30 
infested palm trees (15 status/method). Each method was represented by 
different status of infestation (5 limited, 5 moderated and 5 severe). 

A. In the manual method phendal 50% EC (phenothoate) solution at 
the rate of 0.3% was injected by normal spray apparatus (5L size) in through 
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7-15 holes covering the infested area, inside and around it. Holes were made 
as mentioned before in the third manual method by using an iron pin.  

B. In the mechanical method a device was used. The device consists 
of two main parts: 
1. Boring device:  

 The boring part consists of: frame, binding bar, binding chain 
and boring bar with bring bit having total mass of about 8 kg.  

 The frame made of longitudinal cross-section tube 60×30×3 
mm with total mass of 1.2 kg and 80 cm length.  

 Data cable link chain using a binding chain about date palm 
trunk with 2 m length to be suitable for maximum trunk 
diameter. It is fixed on the right end of the frame. 

 Binding bar has a screw bolt and nut with 22 mm diameter 
and 350 mm length. The chain attached with it to make 
strong frame about date palm trunk.  

 Boring bar, has a hollow shaft with bring bit 16 mm and steel 
arm 30 cm length. 

The boring bar has 750 mm length, 9 mm inside diameter and 
different outside diameters 19, 25, 16.5 and 16 mm, respectively. There are 
five nozzles 5 mm to insecticide discharge. The binding bar turning anti 
clockwise in a fixed tube in the frame mid to make holes with recommended 
deep and angle from horizontal manually. (Morad and Eliwa 2008). 
2. Injection hand pump: 

In this method (1-3) bores were made by the boring device and 0.3% 
phenothoate solution was injected in all direction. 

In the two methods the phenothoate solution at ratio of 0.3% were 
injected in all holes and bores and in the infested palm trunk around the 
infested area. The amount of solution (liter) and the time of treatment were 
recorded. After two weeks the treated palms were observed and the 
recovered one were recorded.  

The treated palm was considered recovery when the fluid oozed is 
limited and odorless, drying of the infested site. Sometimes, lateral dissection 
showed no alive larvae. 

 
RESULTS AND DISCUSSION 

 
Results revealed that the insecticide solution injected in 7-15 holes 

covering the infested area of palm trunk inside and around it till reaching the 
uninfected tissues (solid tissues) was the most effective one. Showed that, 
the second and fourth methods of trunk injection gave the lowest percentage 
of recovered infested palm trees, they were 40%. Where the recovered 
percentage of palm trees treated with second method were 80% in limited 
status, 20 and 20% in moderated and severe status, the recovered 
percentage of fourth methods were 60, 40 and 20% in the three different 
status, respectively. Recovery of palm trees of first method was 53.33%, and 
the percentage of infested palm trees which recovered were 100, 40 and 20% 
to the three statuses (limited, moderated and severe) respectively. Third and 
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fifth methods caused the highest percentage of recovered infested palm 
trees, they were 100%.Generally, both third and fifth methods gave a good 
contact of insecticides with the pest inside the infested area of the tree and 
therefore, the third and the fifth were the best methods for remedy the 
infested palm trees and can be recommended for the control of RPW 
infesting in Egypt.  

Girgis et al (2002) compared between four trunk injection methods to 
remedy the infested palm trees with RPW. The differentiations between them 
were depending on depth, width, directions of cavities made by larvae and 
number of hoes. A hole is making by an iron pin (40cm long and 2.5cm 
diam.). The fourth method (7-13 substitutive holes and 15-20cm depth) was 
the best one for remedy the infested palm trees.  
Comparing the mechanical device with the one of the best manual 
methods (third method) for controlling RPW: 

Obtained results are presented in Tables (2 and 3). Data revealed 
that the manual method was more successful than the mechanical device. 
The manual method caused 100% recovery regardless the status of 
infestation. The mechanical device caused 100% recovery in the lowest level 
of infestation only, while it caused 80% (Table 2). Recovery at the other two 
status of infestation.    
  

Table (1): Effect of different trunk injection methods on various status 
of infestation with RPW using chloropyrifos. 

Method Rep. 

Status of infestation 

Limited Moderated Severe Mean  of 
recovery, 

% 
No. of 
holes 

Recovery 
% 

No. of 
holes 

Recovery 
% 

No. of 
holes 

Recovery % 

First  

1 3 

100 

5 

40 

6 

20 53.33 

2 3 6 6 

3 5 6 6 

4 5 5 6 

5 4 6 6 

Second  

1 3 

80 

5 

20 

5 

20 40 

2 3 5 5 

3 3 5 5 

4 3 5 5 

5 3 5 5 

Third  

1 7 

100 

8 

100 

15 

100 100 

2 7 10 12 

3 7 8 13 

4 7 9 14 

5 7 11 15 

Fourth  

1 7 

60 

10 

40 

15 

20 40 

2 7 9 12 

3 7 11 12 

4 7 11 15 

5 7 10 14 

Fifth  

1 7 

100 

9 

100 

15 

100 100 

2 7 11 13 

3 7 8 15 

4 7 10 12 

5 7 11 14 
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The manual method required significantly more holes compared with    
the mechanical device (10 and 1.60, respectively). The manual methods 
required significantly less solution than the mechanical device (5.93 and 9.67, 
respectively). In regard to the required time for treatment, it was no significant 
differences between the two methods (Table 3).   
 The analysis also revealed to, the three status of infestation (limited, 
moderate and severe) were affected significantly on the required number of 
holes, amount of solution and the mean time of treatment. 
 
Table (2): Comparing the mechanical device with the third manual 

method for controlling RPW. 

status of 
infestation 

Rep. 

Manual method Mechanical device 

No. 
of 

holes 

Amount 
of 

solution 
(liter) 

Time of 
treatment, 
minutes 

Recovery 
% 

No. 
of 

holes 

Amount 
of 

solution 
(liter) 

Time of 
treatment, 
minutes 

Recovery 
% 

Limited 

1 7 3 12 

100 

1 6 18 

100 

2 7 4 18 1 7 15 

3 7 4 17 1 7 20 

4 7 3 13 1 8 17 

5 7 4 17 1 8 20 

Moderated 

1 8 4 20 

100 

1 8 25 

80 

2 9 5 23 1 8 30 

3 10 6 26 2 11 25 

4 10 7 28 1 10 25 

5 11 7 29 2 10 30 

Severe 

1 12 7 31 

100 

2 10 25 

80 

2 15 10 40 3 15 35 

3 14 8 35 2 12 29 

4 15 10 29 2 11 27 

5 12 7 31 3 14 38 

 
Table (3): Analysis of variance for comparing the mechanical device 

withthe third manual method. 
Source Holes Solution Time 

Method of treatment 
Manual 10.00 a 5.93 b 25.27 a 

Device 1.60 b 9.67 a 24.60 a 

status of infestation 

Limited 3.80 c 5.40 c 16.70 c 

Moderate 5.50 b 7.60 b 26.10 b 

Severe 8.10 a 10.40 a 32.00 a 
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االتقييي االققييلالقيالاالققييدااليالييتاال فتيميتاحيلا سةحقييتاللليتاالءفيي االق يياا 
ا قةاءتا عاجهةزاالققد
ا2ق ااعبااالهةايحةيزا ا–ا1لييلااجباالجلهايا-ا1عيلاعيلاعبااالهةاي

اجة عتاال ءصلاةا.ا-سييتاالزااعتاا-1
ا صا.ا-الاقلاا-الجيزةاا- اسزاالبقلثاالزااعيتاا- عهاابقلثالقةيتاالءبةتةثاا-2
 

أجريت الدراساتت القليياب رضارق يليايا ة اتس  رقاي وار  يدلياب قريي اب ليقلا  لقةت قاب 
ت قريي اااب قااا  ث قسااايليتلرياااب قةاااترب يق ااار  اااا 51سلساااب اللريااار الققاااراسع ياااا قلااا   ااادد 

 %ع  0ع3ريرةيز  EC% 84شديد ( لةر وريلب رقريد ةيلرلريرل لي  –قيلسوب  – رسيوهالإةترب)
 -لةتلت ور  القل  الرقي ةتليتلي :

ال لةا    لال   اي جاال اللرياب  ياي شاةر  اار 6 – 0قلا  ققيالر القرياد  اي  :القايقهاالاللي 
 أ يي ل قلر قلولب الإةتربع دائر 

ا لي  أ ياي  ال  لل  لاقد  ي قرةز الإةتربع للاقد 1 – 0قل  ققيلر القريد  ي  :الثةءيهالقايقها
 لأس ر قلولب الإةتربع

قيي اللةالر للاي  هت ل   ي قرةز الإةترب ل قلل 51 – 7قل  ققيلر القريد  ي  :القايقهاالثةلثه
 القلولب السييقبع
ساا 1ع5ساا لطوار 01 – 03راساييةيب روالر قا   قت يب لي تل ب قع لسيرداا ألرلربق :القايقهاالاابعه

 يد ع رتلةتقر دارر قةت  الإةتربع
 ةتلت ق ر الرارعب قع ي ريت الألرلرب  ي  ل ب  ل  الإةتربع  :القايقهاالفة له

ا
ا
ا

االثاالءتةئجاال تقص اعييهةاعيلاأد:اا
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 تل ب لالرتقسب لاليي ييا  يهقت قلا  ققيالر القرياد أ ضر ور  القل  اليدليب ةتلت الوريليي  ال
قيي يضواي قلولاب الإةاترب رتلةتقار ليةار ل لساجب الساييقب سالاس  ا  وريا  ضاب ققيالر القرياد 

 قرتشر  أل  ي الألرلرب الق ريب  لد ردايب  ل ب ال لل ع
تز القلاا  لطااد يااا قلترلااب أقااد واار  القلاا  اليدليااب الأة اار ة ااتس  ل ااي الوريلااب ال تل ااب قااع جهاا

 %ع0ع3ريرةيز  EC% 13القيةتليةي رإسيرداا قريد  يل ليت 
 -لدلت الليتئج القيقةر  ييهت:

أ  لساايرداا الوريلااب اليدليااب ةتلاات أ ضاار قاا  لساايرداا جهااتز القلاا  القيةااتليةي قيااث أ واات 
% رةر  اللظر    قسيلي الإةترب ريلقت قل  جهتز القلا  533الوريلب اليدليب لسرب ش تس ةتقر 

 لااو  ااي قااي  أ  لساارب الشاا تس  الرساايوه%  ااي قتلااب الإةااترب 533لقشااتر لليااه لساارب شاا تس ةتقيااب ا
     %  ي قتلب الإةترب القيلسوب لالشديد ع 43ةتلت

ا
اقة ابتقسي االبقث

 

اجة عتاال ءصلاةا–سييتاالزااعتااعةا اعبااال ءع اصةلحأ.اا/ا
ا اسزاالبقلثاالزااعيتا ق اا ق ااابلالءهأ.اا/ا


