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ABSTRACT 

 

The red palm weevil, Rhynchophorus ferrugineus (Olivier) (Coleoptera, 
Curculionidae) is the most serious insect pest of cultivated palm trees in several 
countries. The purpose of the present work is to study Susceptibility of five date palm 
trees varieties to infestation with red palm weevil, Rhynchophorus 
ferrugineus(OLIVIER) during four successive years (2010-2013) and quantitative 
variations of some chemical components. The results appeared that Zaghloul& 
Hayani varieties were the more preference for infestation than other varieties, The 
percentages of infestation were about (27, 16.5, 16.8 and 13.8 %) for Zagloul, (25, 
15.3, 11.2 and 11.3 %) for Hayani , (19, 8, 5 and2 %) for Bent Eshia, (12, 5, 1and 0 
%) for Samani and (4, 3, 0 and0%) for Amry variety during the four successive 
seasons, respectively.Chemical analysis for trunk tissues of date palm tree varieties 
showed clear variations between the amount of chemical components Phenols, Alpha 
esterase's, Phenol oxides, and total proteins appeared positive significant variation 
infested palm trees as compared with to  total nitrogen, Free amino acids ,total 
carbohydrates ,Tannins, , B-glycosidase, which showed positive and non-significant 
variation in all infested date palm varieties.     
 

INTRODUCTION 
 

Red palm weevil, Rhynchophorus ferrugineus, (Olivier) (Family: 
Curculionidae, Order: Coleoptera) was recorded for first time in Egypt in date 
palm plantations at Sharkia and Ismailia Governorates (Saleh, 1992; and 
Saleh and Gouhar, 1993).This weevil is the most distractive to palm trees 
between the different pests Masellam (1999) found correlation between some 
chemical constituents of the tested varieties and biological aspects under 
laboratory conditions in order to define the most tolerant variety where on 
insect reproduction is the lowest and its developmental period is the longest. 
Angeles-Barcelonet al., (1983). determined that analyses are presented for 
free amino acids in the foliage of 18 palms, including dates, and for free 
amino acids in the phloem exudates of .The aim of the present work is to 
study the following aspects: 
1- Susceptibility of date palm trees varieties to infestation by RPW 
2- Chemical analysis of different varieties of health and infested palm trees.         
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MATERIALS AND METHODS 
 

1-Susceptibility of date palm trees varieties to infestation. 
Susceptibility of date palm trees varieties to infestation with RPW was 

estimated by the differences in the number and percentage of infested palm 
trees varieties (Hayani,Zaghloul, Bent-esha, Samani and Army) at Abo-
Nagi,EL-Kassassien district, Ismailia Governorate during the period from 
2010 to 2013. 

Five hundred of uninfested palm trees (100 of each variety) of same 
state, age and vigor of trees under field conditions were chosen. The monthly 
numbers of infested palm trees of each variety with RPW were counted and 
avoided from the previous monthly number remainder of health trees of 
chosen trees.  

Percentage of infestation was determined as follows: 

 
2- Chemical analysis of the tested date palm varieties: 

Equal pieces of trunk from each tested palm variety were taken for 
determining some chemical constituents. .The pieces were cut as fine slides 
and left for aerial drying under laboratory normal temperature, until weight 
constant in Yousry El-Sebay Laboratory of red palm weevil at Kasassien. The 
prepared sample, were determined in insects physiology  department,Plant 
protection Research Institute ,Dokki ,Giza, Egypt .The plant sample 
(weighing0.1-0.4g) stored at -20C ,and then processed as described By Ni et 
al.(2001).Briefly, The enzymes from the frozen plant samples were extracted 
using cold potassium phosphate buffer (0.1M , pH 7.0 ) containg1% (w/v) 
poly vinyl pyrrolidone and 1 %(v/v)TritonX-100.The samples were macerated 
with 1 ml of the extracting buffer. Samples were further ground with another 
1ml of the extracting buffer. In total, 2ml of the extracting buffer was used 
each sample. An aliquot (1.5ml) of the extract was centrifuged at 10000g for 
10min at 4C.The supernatant was immediately frozen for future enzyme 
activity assays and the constituents were assessed as follows: 
1. Peroxides activity was determined according to Vetter et al. (1958). 
2. Beta-glycosidase activity was measured by assaying glucose liberated by 

enzymatic hydrolysis of salicin as described Lindorth (1988). 
3. Phenoloxidase activity was determined according to amodification of 

Ishaaya (1971) 
4. Non specific esterases Alpha esterase (α-esterase) and beta esterase (β-

esterases) were determined according to Van Asperen (19 62). 
5. Total proteins were determined by the method of Bradford (1976).  
6. Totalfree amino acids determination, were calorimetrically assayed by 

ninhydrin reagent according to the method described by Lee and 
Takabashi (1966). 

7. Total carbohydrates were estimated in acid extract of plant seedling by the 
phenol-sulphuric acid reaction of Dubois et al., (1956). Total 
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carbohydrates were extracted from the plant and prepared for assay 
according to Crompton and Birt (1967). 

8. Nitrogen was determined according to Sadasivam and Manickam (1991). 
9. Determination of phenols: Extracion was performed as described by 

Kahkonenet al., (1999).The amount of total phenolics in extracts was 
determined by Folin-Ciocateu method as modified by Singelton and 
Rossi (1965). 

10. Determination of Tannins: Extraction was performed as described by 
Sadasivam and Manickam (1991).The amount of Tannins in extracts was 
determined by Folin-Ciocateu method as modified by Singelton and 
Rossi (1965). 

Statistical analyses 
The obtained results were statistically analyzed using a computer 

program, Costat programs were used to determine the Significance among 
treatments. The utilized analyses were: analysis of variance, T-test, 
Correlation analysis and regression analysis. (S.A.S., 1985). Differences in 
each parameter were evaluated by Analysis of Variance (ANOVA).when F 
values were significant (P<0.05), means were compared using the Least 
Significance Difference test (LSD) for all parameters. 
 

RESULTS AND DISCUSSION 
 
I-Susceptibility of date palm trees varieties to infestation. 

Monthly infestation to RPW of different examined date palm varieties 
(Hayani,Zaghloul , Bent-Esha , Samani and Amry) during four successive 
seasons 2010, 2011,2012 and 2013 were recorded in Tables (1 and1a).The 
results cleared that the susceptibility of trees to infestation according to 
different varieties, were varied as total number of infested date palm trees in 
each verity, though the different seasons. Zaghloul & Hayani varieties were 
the more susceptibility for infestation than other varieties where, the 
percentages of infestation during four  successive  seasons were about 
(27,16.5,16.8 and 13.8 %) for Zagloul , (25,15.3,11.2 and 11.3 %) for Hayani , 
(19,8,5 and2 %) for Bent Eshia ,(12,5, 1and 0 %) for Samani and (4, 3, 0 
and0%) for Amry respectively. The total percentages of infestation for date 
palm varieties arrived that 62.8, 74.1,34,18 and 7 with Zaghloul, Hayani, Bent 
Eshia, Samani and Amry during the total period. These results are agreed 
with that obtained by Abdel-Salam et al., (2008).and AbdEl-Fattah (2010) 
who found that The highest infestations were recorded with Zaghloul, variety, 
followed by Hayani, while the lowest infestations were observed Aglan, Amry, 
Bent –Esha and Samani  varieties during the two seasons. 
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Table (1).Susceptibility of date palm varieties to infestation with red palm 
weevil, Rhynchophorus ferruginens (Oliv.)  during four 
successive seasons 2010, 2011, 2012 and 2013 (100  date palm 
each variety ). 

Months 

2010 2011 

No. of 
infested 
palms 

The varieties of infested palms 
No.  
of 

infested 
palms 

The varieties of infested palms 
H./  
100 
Date 
palm 

Z. ./ 
100 
Date 
palm 

B. ./ 
100 
Date 
palm 

S./ 
100 
Date 
palm 

Amr./ 
100 
Date 
palm 

H. ./  
98 

Date 
palm 

Z. ./ 
 97 

Date 
palm 

B. ./ 
100 
Date 
palm 

S./  
100 
Date 
palm 

Amr./ 
100 
Date 
palm 

Jan. 0 0 0 0 0 0 4 2 2 0 0 0 
Feb. 8 2 2 2 2 0 2 1 1 0 0 0 
Mar . 10 1 4 2 2 1 7 2 2 2 1 0 
Apr. 7 3 3 1 0 0 0 0 0 0 0 0 
May . 9 3 3 2 1 0 3 2 1 0 0 0 
Jun. 7 2 2 2 1 0 0 0 0 0 0 0 
July. 5 2 2 1 0 0 0 0 0 0 0 0 
Aug. 10 3 2 2 2 1 2 0 2 0 0 0 
Sep. 7 2 2 1 1 1 5 2 2 1 0 0 
Oct. 7 2 2 2 1 0 6 2 2 1 1 0 
Nov. 12 3 3 3 2 1 10 2 2 2 2 2 
Dec. 5 2 2 1 0 0 8 2 2 2 1 1 
Total 87 25 27 19 12 4 47 15 16 8 5 3 
Total % 17.4 25 27 19 12 4 9.4 15.3 16.5 8 5 3 
S.E. ± 0.89 0.26 0.28 0.23 0.25 0.14 0.96 0.28 0.26 0.26 0.19 0.18 
 
Table (1a). Cont. 

Months 

2012 2013 

No. of 
infested 
palms 

The varieties of infested palms 
No. of 
infested 
palms 

The varieties of infested palms 
H. ./  
98 

Date 
palm 

Z. ./ 
95 

Date 
palm 

B. ./ 
100 
Date 
palm 

S./ 
100 
Date 
palm 

Amr./ 
100 
Date 
palm 

H. ./ 
 97 

Date 
palm 

Z. ./ 
 94 

Date 
palm 

B. ./  
98 

Date 
palm 

S./ 
 100 
Date 
palm 

Amr./ 
100 
Date 
palm 

Jan. 2 0 2 0 0 0 0 0 0 0 0 0 
Feb. 2 1 1 0 0 0 2 1 1 0 0 0 
Mar . 5 2 2 1 0 0 4 2 2 0 0 0 
Apr. 0 0 0 0 0 0 0 0 0 0 0 0 
May . 2 1 1 0 0 0 2 1 1 0 0 0 
Jun. 0 0 0 0 0 0 0 0 0 0 0 0 
July. 0 0 0 0 0 0 0 0 0 0 0 0 
Aug. 2 0 2 0 0 0 2 0 2 0 0 0 
Sep. 3 1 2 0 0 0 2 1 1 0 0 0 
Oct. 5 2 2 1 0 0 4 2 2 0 0 0 
Nov. 7 2 2 2 1 0 6 2 2 2 0 0 
Dec. 5 2 2 1 0 0 4 2 2 0 0 0 
Total 33 11 16 5 1 0 26 11 13 2 0 0 
Total % 6.7 11.2 16.8 5 1 0 5.3 11.3 13.8 2 0 0 
S.E. ± 0.66 0.26 0.26 0.19 0.08 0 0.58 0.26 0.26 1.67 0 0 
H=HayaniS=Samani                       Z=Zaghloul                                         B=Bent Eshia 
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II- The variations in amounts of chemical components between healthy 
and infested palm varieties by Rhynchophorus  ferruginens : 

  The chemical components for trunk tissues of date palm varieties 
(health and infested) are illustrated in table (2). The obtained constituent of 
chemical components was: B-glycosidase,Peroxidase, phenol, Alpha 
esterases, Phenol oxidaseestimated as follows: 
1-Peroxidase: 

Highly significant variance of this material in different varieties (F = 
43.37**) was observed the means of peroxides were 5.76 and 7.16 mg with 
healthy and infested palm trees respectively .Obtained values of peroxides 
were higher in infestation trees from healthy trees. Positive insignificant 
correlation in infested trees while negative insignificant correlation with health 
palmsTable (2)  
2 -Alpha esterases 

Highly significant variance of this material in different varieties (F = 
59.94**) was obtained the means of alpha esterases were 64.8 and 96.666 
mg with healthy and infested palm trees. Quantities of Alpha esterase's were 
high in infestation trees compared with health trees. Positive insignificant 
correlation in infested while negative insignificant correlation with recorded 
healthy palm Table (2)  
3-Phenol oxidase   

Highly significant variance was recorded of this material in different 
varieties (F = 41.6**) the means of peroxidase were 2.012 and 2.742 mg with 
healthy and infested palm trees. Obtained values for Phenol oxidase were 
higher in infestation trees from healthy trees. Negative insignificant 
correlation in was obtained with infested trees while negative insignificant 
correlation observed with health palms trees Table (2)  
4-B-glucosidase   

Highly significant variance was recorded of this material in different 
varieties (F = 30.43**), the means of B-glycosidase were 4.697 and 7.808 mg 
with healthy and infested palm trees. Quantity of B-glycosidase was high in 
infested trees compared with healthy trees. Positive highly significant 
correlation observed with infested trees while positive insignificant correlation  
was recorded with healthy palms trees Table (2)  
5- Phenols 

Highly significant variance obtained of this material in different varieties 
(F = 24.13**), the means of B-glycosidase were 1215.53 and 2100 mg with 
healthy and infested palm trees. Quantity of Phenols was high infested trees 
compared with health trees. Positive significant correlation observed in 
infested trees while positive highly significant correlation noticed with healthy 
palms trees Table (2)  

In this respects, data in Table (3) showed some other that the chemical 
components for trunk tissues of date palm trees and variations amount of 
these components in healthy and infested date palm varieties. The most 
obtained constituent were: nitrogen, Free amino acids, total carbohydrates, 
Tannins, Total proteins, total nitrogen, estimated as follows:  
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1-Tannins 
No significant variance of this material in different varieties, the means 

of tannins were 110.2 and 110. 13mg with healthy and infested palm trees. 
Quantity of tannins no different between infested trees and health trees. 
Negative insignificant correlation in with infested while positive highly 
significant correlation with health palm trees Table (3)  
2-Total carbohydrates  

Highly significant variance recorded of this material in different varieties 
(F = 56.872***) ,the means of total carbohydrates were 1215.53 and 2100 mg 
with healthy healthy and infested palm trees .Quantity of total carbohydrates 
was high in infested trees compared with healthy trees. Positive highly 
significant correlation was observed in infested while negative in significant 
correlation with healthy palm trees Table (3)  
3-Total proteins  

Highly significant variance  was noticed  of this material in different 
varieties, (F = 94.99***) the means of total proteins were110.17 and 165.87 
mg with healthy and infested palm trees .Quantity of total proteins was high in 
infested trees compared health trees.Positive insignificant correlation in 
infested trees while was negative significant correlation with healthy  palm 
trees Table (3) 
4- Total nitrogen  

Highly significant variance was noticed of this material in different 
varieties (F = 66.48 ***), the means of total nitrogen were 466.13 and 567.80 
mg with healthy and infestation palm trees. Quantity of total nitrogen was high 
in infestation trees compared with health trees. Positive insignificant 
correlation recorded in infested trees while negative highly significant 
correlation  was obtained with health palm tree Table (3)  
5- Free amino acids   

Insignificant variance recorded this material in different varieties; the 
means of free amino acids were 317.33 and 317.87 mg with healthy and 
infested palm trees. Quantity of free amino acids was different between 
infested and health trees. Negative highly significant correlation in infested 
while negative highly significant correlations with healthy palm trees Table (3) 
General there were increase of amount in peroxides, B-glycosidase, Total 
carbohydrates and free amino acid in infested palm compared with healthy 
palm, trees in the other direction the decrease amount of phenols, tannins 
and total proteins in infested palm.  

Farazmand  (2002) Found that determined that the reasons of food 
preference of RPW, the vascular tissues of different cultivars of date palms  
trees(Mazafati, Rabbi, Halileh, Zardan and   Pimazoo)   and  a  native  wild  
palm   (Nannorrhopsritchiana)   were analyzed and  dry  weight,  crude  fiber,  
total  sugar,  fat  and  12  chemical elements the interaction of variousnutrient 
components affected the vital qualifications of R.ferrugineus.The most 
effective were sugar and calcium. Sugar was correlated with growth, daily 
oviposition and reduction in  mortality,  while  increase  in  calcium  clearly  
inhibited  RPW  growth record  and  Mesallam, et al. (2010).Revealed that all 
tested parameters in significantly influenced by changing the contents of total 
carbohydrates  except  with   larval   period   which  demonstrated   highly 
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significant and sex ratio as well as pre-oviposition period that proved to be 
significantly correlated at 0.05 level of probability.While the total sugars content 
exhibited negative and insignificant correlations with the examined biological 
aspects with the exception of larval period, adult emergence, sex ratio and 
oviposition period that proved to have insignificant and positive correlation 
coefficients. 
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 الحمراء لنخيلا بسوسة صابةلX نخيل البلح اصنافالمكونات الكيماوية وحساسية 

 ،٢عباس عبداللطيف كمال محمد، ١الزھيرى منصور محمد منصور، ١الديب على محمدعلى
  ٢عرفة السيد الفت و ٢طارق رئيس امين

 مصر – الزقازيق جامعة – الزراعة كلية – النبات وقاية قسم -١
 مصر – الجيزة – الدقى – الزراعية البحوث مركز – باتاتالن وقاية بحوث معھد -٢
  

ھddذا العمddل   ىمن اخطر اpفات التى تصddيب النخيddل فddى العديddد مddن الddدول وقddد اجddر النخيل تعتبرسوسة
وقddد  ) ٢٠١٣ - ٢٠١٠علddى مddدى اربddع سddنوات (ركddز القصاصddين بمحافظddة اpسddماعلية بم بمنطقddة ابddو نddاجع

  : نتائج  ھذة الدراسة ان اظھرت
خ�ddل  ا�صddابة نسddبة وقد وجد ان ا�خرى ا�صناف من �صابة �يتفض أكثر اكان والحياني الزغلول الصنفان -

لصddنف  (٪ ١٣,٨،  ١٦,٨،  ١٦,٥،  ٢٧ سddنوات الدراسddة ا�ربddع المتتاليddة فddى ا�صddناف المختلفddة كانddت
بنddت عيشdddة)  لصddنف (%  ١٩,٨,٥,٢  )حيddانيلصdddنف   (٪ ١١,٣،  ١١,٢،  ١٥,٣،  ٢٥ و )زغلddول

  لصنف عمرى) . (% ٠,٠,٣,٤لصنف سمانى)  (% ٠,١,٥,١٢
الكربوھيddدرات فddي ا�تجddاه ا�خddر انخفضddت كميddة لقddد وجddد زيddادة كميddة البيروكسddيديز وبيتddا جلوكسddيدات و -

مصاب وكان العكddس فddى النخيddل الالفينو�ت  التنيات والبروتين الكلي و واpحماض اpمينية الحرةفى النخيل 
الكربوھيddدرات وكddان الزيddادة فddى وبيتddا جلوكسddيدات و.امddا بddاقى المddواد كانddت لddيس لddة اى اخت�فddات  سddليمال

  .والنقص فى واpحماض اpمينية الحرة فى النخيل المصاب كان عالية معنوية 
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