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ABSTRACT 

 
The present study were carried out during seasons ۲۰۰۹/۱۰ and ۲۰۱۰/۱۱ in 

Qalubia Governorate. The citrus mealybug Planococcus citri (Risso) nymphs had four 
peaks of abundance during the first season in ۱٤th June ۲۰۰۹, ۹th August ۲۰۰۹, ۱۳rd 
December ۲۰۰۹ and ۲۱st February ۲۰۱۰. Moreover, the insect adults had also four 
peaks of abundance in ۱۷th May ۲۰۰۹, ۲۸th June ۲۰۰۹, ۹th August ۲۰۰۹ and ۲۱st 
February ۲۰۱۰. While in the second season insect nymphs had five peaks of 
abundance in ۱۸th April ۲۰۱۰, ۲٥th July ۲۰۱۰, ۳rd October ۲۰۱۰, ۲۸th November ۲۰۱۰ 
and ۲۰th March ۲۰۱۱. While the insect adults had also five peaks of abundance in ۲nd 
May ۲۰۱۰, ۳rd October ۲۰۱۰, ۱٤th November ۲۰۱۰, ۲٦th December ۲۰۱۰ and ۳rd April 
۲۰۱۱. 

Six citrus species were screened during two seasons for susceptibility to 
citrus mealybug P. citri in Qalubia orchard. In the first season ۲۰۰۹/۱۰ Clemantine 
mandarine and Balady mandarine were the least infested species by the insect with 
the mean numbers of ۲۰٫۹±۳ & ۲۱٫٤±۲٫۱ nymphs and ۱۲٫۸±۱٫۹ & ۹±۰٫۸ adults, 
respectively. While, Sour orange and Lemon were the heaviest attacked by the insect 
with the mean numbers of ۱٥۲٫۳±۱۷٫٥ & ۱٥۰٫۳±۸٫۸ nymphs and ۸٤٫۳±۱۰ & ۷٤٫±٦۷ 
adults, respectively. Navel orange and Persian agami were moderately infested by P. 
citri with the mean numbers of ٥۸٫۱±٦٫۷ & ۳۸٫۷±٥٫۸ nymphs and ۳۳±٤ & ۲۳٫۷±۳٫۸ 
adults, respectively. In the second season Lemon and Sour orange were the heaviest 
infested by the insect with the mean numbers of ۱۷۲٫۲±۲۱٫۱ & ۱۱۹±۸٫۳ nymphs and 
۱۰٤٫۱±۱۳٫۸ & ٦۷٫۷±٥٫٤  adults, respectively. While, Persian agami and Navel orange 
were moderately susceptible to infestation where the recorded mean numbers were 
۳۲٫۸±۲٫۱ & ٥۲٦±٫٥ nymphs and ۱۸٫٥±۱٫٦ & ۲۷٫۹±۲٫٥ adults, respectively. Clemantine 
mandarine and Balady mandarine were the lowest susceptible to infestation with the 
mean numbers of ۲۳٫۲±٤٫۹ & ۳۲٫۳±٦ nymphs and ۱۱٫٤±۲٫۲ & ۱۸٫٤±۳٫٤ adults, 
respectively.  

Volatile oils were analyzed in tested citrus species so that different levels of 
susceptibility in citrus species to P. citri infestation may be correlated to different kinds 
and percentage of components of volatile oils. Sour orange which was the heaviest 
infested was characterized by the highest rates of Champhor and Linalool, and Lemon 
which came the next after Sour orange showed highest rate of Carvon and d-
limonene.  

The efficacies of four insecticides (Confidor ۲۰٪ SL., Vertimec ۱٫۸٪ EC, 
Castor oil ۳۰٪ and Mesrona oil ۸٥٪ EC) against P. citri on ۳٥ – years – old trees of 
Navel orange were evaluated. Mortalities were recorded after ۳, ۷, ۱٤, ۲۱ and ۳۰ days 
of treatment. Confidor was the most effective compound followed by Vertimec, while 
Mesrona oil and Castor oil gave reductions in population rate after ۳۰ days from 
application to ۸۲٫۲ and ٦۸٫٦٪ respectively. Three weeks later, the activity of both 
Confidor and Vertimec had decreased rapidly, however mineral oil had longer residual 
effect and less harmful to natural enemies.   

 
 



Elkady, H. A. 

INTRODUCTION 
 

Citrus is a major export product of Egypt, as the country ranks ninth 
in the international trade, exports of orange in ۲۰۰۹/۲۰۱۰ amounted ۸۰۰،۰۰۰ 
tons, which is equivalent to about ٤٤۰ million dollars (Guven and Sherif, 
۲۰۱۰). The citrus mealybug Planococcus citri is globally distributed (Smith et 
al., ۱۹۹۷; Blumberg & Van Driesche, ۲۰۰۱; Mustu et al., ۲۰۰۸), highly 
polyphagous and generally the most destructive species of its family (Cadee 
and Van Alphen, ۱۹۹۷; Blumberg & Van Driesche, ۲۰۰۱). The nymphs and 
females cause damage to host plants with their piercing-sucking mouthparts, 
which they use to suck sap and remove nutrients. As a result, the plants often 
become stunted, distorted, or yellowed and show reduced vigor. They excrete 
honeydew, which provides a medium for the growth of black sooty mold fungi 
(Al-Ali, ۱۹۹٦; Smith et al., ۱۹۹۷; Heinz et al., ۲۰۰٤). Black sooty mold fungi 
are detrimental to plants because they cover leaves, thus reducing 
photosynthesis and inducing plant stress (Malais and Ravensberg, ۱۹۹۲). 
The citrus mealybug is also known as a vector of some important plant 
viruses (Al-Ali, ۱۹۹٦; Bartelett, ۱۹۷۸; Rosciglione and Castellano, ۱۹۸٥; 
Lockhart and Olszewski, ۱۹۹۳; Su, ۱۹۹۸, ۲۰۰۰; Kubiriba et al., ۲۰۰۱; Watson 
and Kubiriba, ۲۰۰٥). Detection and control of citrus mealybug is difficult, as 
for other mealybugs, due to its particular cryptic behavior and to its wax cover 
that protects these insects from pesticide applications (Walton and Pringle 
۲۰۰٤, Daane et al. ۲۰۰٦). Extensive uses of chemical toxicants for pest 
control caused many problems, such as acute and chronic human and animal 
toxicity, development of insect resistance to chemicals and environmental 
pollution. So, alternative effective and environmental safe insecticides such 
as mineral oils are urgently needed (Abdel Salam, ۱۹۹۳ and Anonymous, 
۱۹۹۷). The object of the present work is to determine the host preferences of 
P. citri on six citrus species and its chemical control in a citrus orchard in 
Qalubia governorate. 
 

MATERIALS AND METHODS 
 

۱. Host preference of P. citri to different citrus species: 
The present work was carried out during the two successive seasons 

۲۰۰۹/۲۰۱۰ and ۲۰۱۰/۲۰۱۱ on various citrus species in the citrus orchard in the 
farm of the Faculty of Agriculture, Benha University. The citrus species and 
varieties used were; Sour orange Citrus aurantium (L), Washington navel 
orange Citrus sinensis (L) var Egyptian, Persian agami lime Citrus aurantifolia 
Swingle, Lemon Citrus Limon Burman, Balady mandarin Citrus reticulata 
Blanco and Clemantine mandarin Citrus reticulata Blanco. Six trees of each 
species were chosen in this work and kept free from any pesticides treatment 
for ٥ years before and during this work. Biweekly samples of twenty leaves 
from each tree were picked from terminal branches and central core, at 
random, from different species of citrus trees. Samples were placed in plastic 
bags which were labeled and transported to the laboratory to be 
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microscopically examined and both nymphs and adult females were counted 
and recorded. 
۲. Chemical analysis of volatile oils: 

Leaf samples of six different species of citrus trees were collected 
from spring flushes developed shoots. Contaminating materials were 
removed from the leaves and each sample weighed approximately ۲۰۰g. 
(fresh weight) of leaves. Essential oils were extracted from the fresh leaves 
by steam distillation method using special apparatus with general features as 
devised by Clevenger and Guenther (۱۹۸٤). The essential oils distilled from 
the leaves were analyzed by gas liquid chromatography to identify the volatile 
constituents of the extracted oil for each species of citrus trees (Sun et al., 
۱۹۸٤). The applied conditions were the following: 
Apparatus: varian modle ۳۷۰۰ Gas chromatography. 
Column: Material glass chormy WHP ۸۰, ۱۰۰. 
Injection temperature: ۲۲۰ oc. 
Detector temperature: ۲٤۰ oc. 
Program: Initial temperature ۷۰ oc, min ۲٫۰, prog/ rate ۷۰, final temperature 
۱۹۰ oc.  
۳. Chemical control: 

This experiment was performed using thirty navel orange trees 
(Citrus sinensis L.) ۳٥ years old grafted on sour orange root-stock, and were 
at ٥x٥ meter distance. The experiment comprised of five treatments (T۱, T۲, 
T۳, T٤ and T٥) allocated in a randomized block design and each treatment 
consisted of six replicates (each included ٥-infested branches/tree). 
The applied treatments were as follows: 
T۱- Confidor (imidacloprid) ۲۰٪ SL. A neonicotonid insecticide which applied 
at rate of ٥۰ml/tree. 
T۲- Vertimec ۱٫۸٪ EC, a natural commercial acaricide product, contains the 
effective material Abamectin, which is produced in nature by certain 
organisms that live in soil. It was applied at a rate of ٥۰ml/tree. 
T۳- Castor oil (۳۰٪) a natural oil extracted from castor seeds. It was applied at 
a rate of ۳۰ml/tree, which was dissolved in ٤ liters of the organic solvent 
triethylamine / feddan. 
T٤- Mesrona ۸٥٪ EC, a local commercial oil. It was applied at a rate of ٥۰۰ 
ml/tree. 
T٥- were untreated (control). 

During the period of the experiment, random samples of ۲۰ infested 
leaves per tree (۱۲۰ / treatment) were picked up, one day pretreatment and at 
the following intervals: ۳, ۷, ۲۱ and ۳۰ days post treatment. The evaluation of 
insecticides was based on the reduction in the population density of live 
individuals of the citrus mealybug, in relation to the pretreatment count. 
 

RESULTS AND DISCUSSION 
 

۱- Population fluctuation of Planococcus citri on citrus orchard: 
Data arranged in fig. (۱) showed that the nymphs of citrus mealybug P. 

citri during the first season ۲۰۰۹/۱۰ has four peaks of abundance in ۱٤th June 
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۲۰۰۹, ۹th August ۲۰۰۹, ۱۳th December ۲۰۰۹ and ۲۱st February ۲۰۱۰ these 
peaks were represented by ۹٤, ۸۹٫۸, ٥۸٫٥ and ۸۱٫٤ nymphs/۱۲۰ leaves, 
respectively. while the adults of citrus mealybug had also four peaks of 
abundance recorded in ۱۷th May ۲۰۰۹, ۲۸th June ۲۰۰۹, ۹th August ۲۰۰۹ and 
۲۱st February ۲۰۱۰ were represented by ٥ ,٤٤٫٥۷٤ ,٫٤۷٫۷ and ٤٤٫۳ adults/۱۲۰ 
leaves, respectively. The highest number of nymphs was recorded 
throughout the period from ۱۹th April ۲۰۰۹ till ۱٤th June ۲۰۰۹, while the lowest 
number of nymphs was recorded during ۱st November ۲۰۰۹ to ۲۹th November 
۲۰۰۹. Data also showed that the highest number of adults was recorded 
throughout the period from ۱٤th June ۲۰۰۹ till ۱۲th July ۲۰۰۹, while the lowest 
number of adults was recorded during ۱st November ۲۰۰۹ to ۲۷th December 
۲۰۰۹.  

Data in fig. (۲) showed that the nymphs of citrus mealybug during the 
second season has five peaks of abundance in ۱۸th April ۲۰۱۰, ۲٥th July ۲۰۱۰, 
۳rd October ۲۰۱۰, ۲۸th November ۲۰۱۰ and ۲۰th March ۲۰۱۱ these peaks were 
represented by ۸۹٦٥٫ ,٫٤۱, ٦۱٫۳, ٦۱٫۸ and ۱۱۹ nymphs/۱۲۰ leaves, 
respectively. while the adults had also five peaks of abundance in ۲nd May 
۲۰۱۰, ۳rd October ۲۰۱۰, ۱٤th November ۲۰۱۰, ۲٦th December ۲۰۱۰ and ۳rd 
April ۲۰۱۱ these peaks were represented by ٥۱٫٦, ۳٦٫٥, ۳۲٫٥, ۳٤٫٥ and ۷۱٫۸ 
adults/۱۲۰ leaves, respectively. The highest number of nymphs was recorded 
throughout the period from ٦th February ۲۰۱۱ till ۲۰th March ۲۰۱۱, while the 
lowest number of nymphs was recorded during ۸th August ۲۰۱۰ to ۳۱st 
October ۲۰۱۰. Data also showed that the highest number of adults was 
recorded throughout the period from ۲۰th March ۲۰۱۱ till ۳rd April ۲۰۱۱ on all 
investigated citrus species, while the lowest number of adults was recorded 
during ۲۲nd August ۲۰۱۰ to ۳۱st October ۲۰۱۰. 
۲- Influence of different citrus species: 

In the first season (۲۰۰۹/۱۰), data illustrated in table (۱) showed that Sour 
orange and Lemon were the heaviest infested by citrus mealybug nymphs 
with the mean numbers of ۱٥۲٫۳±۱۷٫٥ & ۱٥۰٫۳±۸٫۸ nymphs, respectively. 
While, Persian agami and Navel orange were moderately susceptible to 
infestation where the recorded mean numbers were ۳۸٫۷±٥٫۸ & ٥۸٫۱±٦٫۷ 
nymphs, respectively. However on contrary, Balady mandarine and 
Clemantine mandarine were the lowest susceptible to infestation with the 
mean numbers of ۲۱٫٤±۲٫۱ & ۲۰٫۹±۳ nymphs, respectively. Statistical 
analysis showed a significantly differences between the different citrus 
species for the insect nymphs.  

Data arranged in table (۲) showed that Sour orange and Lemon were the 
heaviest infested by citrus mealybug adults with the mean numbers of 
۸٤٫۳±۱۰ & ۷٤٫±٦۷ adults, respectively. While, Persian agami and Navel 
orange were moderately susceptible to adults infestation where the recorded 
mean numbers were ۲۳٫۷±۳٫۸ & ۳۳±٤ adults, respectively. Clemantine 
mandarine and Balady mandarine were the lowest susceptible to adults 
infestation with the mean numbers of ۱۲٫۸±۱٫۹ & ۹±۰٫۸ adults, respectively. 
Statistical analysis showed a significantly differences between the different 
citrus species for the insect adults. 
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While in the second season (۲۰۱۰/۱۱) data arranged in table (۳) showed 
that Lemon and Sour orange were the heaviest infested by citrus mealybug 
nymphs with the mean numbers of ۱۷۲٫۲±۲۱٫۱ & ۱۱۹±۸٫۳ nymphs, 
respectively. While, Navel orange and Persian agami were moderately 
susceptible to nymphs infestation where the recorded mean numbers were 
٥۲٦±٫٥ & ۳۲٫۸±۲٫۱ nymphs, respectively. However, Balady mandarine and 
Clemantine mandarine were the lowest susceptible to nymphs infestation with 
the mean numbers of ۳۲٫۳±٦ & ۲۳٫۲±٤٫۹ nymphs, respectively. Statistical 
analysis showed a significantly differences between the different citrus 
species for the insect nymphs.  

The obtained data in table (٤) showed that Lemon and Sour orange were 
the heaviest infested by insect adults with mean numbers of ۱۰٤٫۱±۱۳٫۸ & 
٦۷٫۷±٥٫٤ adults, respectively. While, Navel orange and Persian agami were 
moderately susceptible to adults infestation where the recorded mean 
numbers were ۲۷٫۹±۲٫٥ & ۱۸٫٥±۱٫٦ adults, respectively. Balady mandarine 
and Clemantine mandarine were the lowest susceptible to adults infestation 
with the mean numbers of ۱۸٫٤±۳٫٤ & ۱۱٫٤±۲٫۲ adults, respectively. Statistical 
analysis showed a significantly differences between the different citrus 
species for the insect adults. El-Keiy (۱۹٦٤)also found that lemon balady was 
the most immune to infestation by C. ficus, while navel orange, sweet orange 
and orange balady were highly susceptibile. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (۱): Population fluctuation of the citrus mealybug nymphs and 

adults in citrus orchard during ۲۰۰۹/۱۰ season in Qalubia 
Governorate.  
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Fig. (۲): Population fluctuation of the citrus mealybug nymphs and 

adults in citrus orchard during ۲۰۱۰/۱۱ season in Qalubia 
Governorate. 

 
Table (۱): The monthly average number of the citrus mealybug nymphs 

at different citrus species during ۲۰۰۹/۱۰ season in Qalubia 
governorate.  

Months Sour 
orange 

Navel 
orange 

Persian 
agami Lemon Balady 

mandarine 
Clemantine 
mandarine 

April ۲۰۰۹ ۲۲۱٫۱ ٦۰٫۲ ۲۰٫۸ ۱۰۸٫۹ ۲۰٫٦ ۲۱٫۳ 
May ۲۱٥٫٥ ۹۱٫۸ ۱۸ ۱۹٥ ۱٥٫۷ ۹ 
June ۲۲۱٫۷ ۹۹٫٦ ۲۰٫٥ ۱٦۹٫۷ ۱۱٫٦ ۱٦٫۷ 
July ۱۹٦٫٥ ۹۲٫۷ ۲۱٫٤ ۱۷۷٫٥ ۱٦٫۹ ٥٫٤ 
August ۱۹٦٫۹ ۸۰٫۳ ۲۸٫۲ ۱٦٦٫٦ ۲۰٫۷ ۱٤٫۹ 
September ۲۲۳٥ ٫٤۲٫٤ ۳۱٫٤ ۱۱۹٫۱ ۲٦٫۳ ۲۱٫٦ 
October ۱۸۹٫٥ ۳۳٫٤ ۳٤٫۲ ۹۸٫۱ ۲٥٫۲ ۱۹٫۸ 
November ٥۷٫۷ ۳۸٫۳ ۳٥٫۷ ۱۱۹٫۲ ۱۱٫۷ ۱۲ 
December ۹۱٫۱ ۲٦٫۲ ۳۲٫٦ ۱٥٦٫۷ ۹٫۷ ۱۱٫٤ 
January ۲۰۱۰ ۷۹٫۲ ۳٦ ۸۹٫۳ ۱۱۸٫٦ ۲۹٫۲ ۲٤٫۷ 
February ۹۲٥٤ ٫٥ ۷٤٫٦ ۱٦٤٫۲ ۳۰٫۹ ۳٤ 
March ۹۹٫۹ ٤۹٫۳ ٤۷٫۸ ۱۸۹٫٦ ۳۱٫۹ ٤۱٫٤ 
April ۹٥٫۱ ٤۱٤ ٫٤۸٫۳ ۱۷۱٫۳ ۲۸ ۳۹٫۳ 
Total ۱۹۸۰٫۱ ۷٥ ٥٥٫٦۰۲٫۸ ۱۹٥٤٫٥ ۲۷۸٫٤ ۲۷۱٫٥ 
Mean 
± SE ۱٥۲٫۳a ±۱۷.٥ 

٥۸٫۱b 

±٦٫۷ 
۳۸٫۷bc 

±٥٫۸ 
۱٥۰٫۳a 

±۸٫۸ 
۲۱٫٤c 

±۲٫۱ 
۲۰٫۹c 

±۳٫۰ 

Means followed by the same letters are not significantly differences at ۰٫۰٥ level of 
probability. 
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Table (۲): The monthly average number of the citrus mealybug adults at 
different citrus species during ۲۰۰۹/۱۰ season in Qalubia 
governorate. 

Months Sour 
orange 

Navel 
orange 

Persian 
agami Lemon Balady 

mandarine 
Clemantine 
mandarine 

April ۲۰۰۹ ۱۱۱٫٤ ۳۱٫٤ ۹٫۷ ٥٦٫٥ ۱۰٫٤ ۱۲٫۲ 
May ۹٤ ٥٫٥۹٫۳ ۱۱ ۸٦٫ ٥٫٤۱ ٤٫٦ 
June ۱۷٥٫۹ ٦۲٫۷ ۱۱٫۸ ۷۲٫۹ ٤٫٦ ۸٫۷ 
July ۹۳٫۸ ٥٥٫۳ ۱٤٫۳ ۷۱٫۹ ۸٫۷ ۳٫۷ 
August ۱۰٤٥٫٥ ٦٫٥ ۱٥٫۳ ۷۸٫۹ ۱۰ ۸٫٦ 
September ۱۰۱٫۲ ۳۰٫٤ ۱۸٥ ٫٥۰٫۹ ۱۱٫۳ ۱۲٫۸ 
October ۹٤٫۹ ۲۰٫۳ ۲۱٫۲ ٤٥٫٥ ۱۲ ۱۲٫٥ 
November ۳٥٫۷ ۲۲ ۲۷٦ ٫٤۸٥٫٤ ٫٤ ۹٫٦ 
December ٥٤٫۹ ۱۸٫۸ ۲۲ ۷۸٫۲ ٥٫۷ ۹٫۱ 
January ۲۰۱۰ ۷۳٫۳ ۲۲٫۳ ٦۱٫٤ ۸۳٫٥ ۷٫۲ ۱۳٫٤ 
February ٥۷٫۳ ۲٤ ٤٫٦۱٫۲ ۹۹٫۹ ۱۰٫٥ ۲۱٫۲ 
March ٥۳٫۷ ۲۸٫٤ ۲۸٫۲ ۱۰۳٫۷ ۱۳٫۳ ۲۸٫۳ 
April ٤۱٫٤ ۱۸٫۳ ۲٦٫٤ ۹۳٫٤ ۱۲٫٤ ۲۲٫۳ 
Total ۱۰۹٤ ٥٫٥۲۹٫۳ ۳۰۸٫٤ ۹۸۹٫۱ ۱۱۷٫٦ ۱٦۷ 
Mean 
± SE 

۸٤٫۳a 

±۱۰٫۰ 
۳۳b 

±٤٫۰ 
۲۳٫۷bc 

±۳٫۸ 
۷٦a 

±٤٫۷ 
۹c 

±۰٫۸ 
۱۲٫۸c 

±۱٫۹ 

Means followed by the same letters are not significantly differences at ۰٫۰٥ level of 
probability. 
 
Table (۳): The monthly average number of the citrus mealybug nymphs 

at different citrus species during ۲۰۱۰/۱۱ season in Qalubia 
governorate. 

Means followed by the same letters are not significantly differences at ۰٫۰٥ level of 
probability. 
 
 
 
 
 

Months Sour 
orange 

Navel 
orange 

Persian 
agami Lemon Balady 

mandarine 
Clemantine 
mandarine 

April ۲۰۱۰ ۱۰۹٫۸ ٤۸٫٥ ۲۹٫۸ ۲٦۱٫۳ ٤ ٤٥٫٦۱٫۲ 
May ۱۱۹٫۲ ٥٦٫۷ ۳۲٫۷ ۲۰٤٫٦ ۲۳٫۳ ۱۳٫٤ 
June ۱۲٤ ۲۸٫۹ ۳۰٫۹ ۱٥۰٫۲ ۱۸ ۱٥٫۹ 
July ۱۱۳٫٥ ۲۷٫۷ ۲٥٫۲ ۱۱٦٫۲ ٦٥٫۷ ۲٥٫۲ 
August ۸۷٫٤ ۲۹٫۹ ۲۹ ۸۸٫۳ ۷۱ ۷٫۷ 
September ۸۳ ۳٤٫۷ ٤۲٫۹ ۹۱٫۱ ٦۳٫٤ ۹٫٥ 
October ۷۱٫٦ ۳۸٫۷ ۳٥٫۷ ۹۲ ٤۱٫۲ ٤۲٫٤ 
November ۱۱۰ ۳٤٫۹ ۳۱٫۹ ۱٥۱٫۹ ۲۳٫۲ ۱۳٫۸ 
December ۱۱۷٫۲ ٥٥٫۸ ۲۸٫۱ ۱۲٥ ۱۰٫۷ ۷٫٤ 
January ۲۰۱۱ ۱۲٤٫٤ ۷٥٫۹ ٤٤ ۱۱٤٫۷ ۹٫٥ ۷٫٥ 
February ۱۳۹ ۸٤ ۱٦٫۲ ۲٤٤٫٥ ۷٫۲ ۸ 
March ۱۸۷٫٥ ۹۱٫۳ ۳۷ ۲۸٦٫۱ ۱٥٫۱ ٥۹٫۸ 
April ۱٦۱٫۳ ۷٥٫۷ ٤۲٫۹ ۳۱۲٫۳ ۲٥٫۸ ٤۹٫۲ 
Total ۱٥٤۷٫۹ ٦۸۲٫۷ ٤۲٦٫۳ ۲۲۳۸٫۲ ٤۱۹٫۷ ۳۰۱ 
Mean 
± SE 

۱۱۹b 

±۸٫۳ 
٥۲٫٥c 

±٦٫۰ 
۳۲٫۸c 

±۲٫۱ 
۱۷۲٫۲a 

±۲۱٫۱ 
۳۲٫۳c 

±٦٫۰ 
۲۳٫۲c 

±٤٫۹ 
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Table (٤): The monthly average number of the citrus mealybug adults at 
different citrus species during ۲۰۱۰/۱۱ season in Qalubia 
governorate. 

Months Sour 
orange 

Navel 
orange 

Persian 
agami Lemon Balady 

mandarine 
Clemantine 
mandarine 

April ۲۰۱۰ ٦٤٫۷ ۲۸٫٦ ۱۲٫۳ ۱٤۳٫۲ ۲۱٫۳ ۲۳٫٦ 
May ۸٥٫۲ ۳۲٫۲ ۱٥٫٦ ۱۳۰٫۲ ۱٦٫۲ ۷٫٥ 
June ۷۰٫٦ ۱۸٫۱ ۱۹٫۲ ۱۰۲٫۹ ۱۲٫٥ ۷٫٥ 
July ٦٦٫۹ ۱٦٫٤ ۱۳٫٦ ۷۲٫٦ ۳٦٫۳ ۱٤٫۲ 
August ٥٥٫۹ ۱۷ ۱٥٫۲ ٤۷٤ ٫٦۲ ۳٫٤ 
September ٤۹٫۸ ۲۰٫۹ ۲۲٫۹ ٥۰٫۷ ۳٥٫ ٥۲ 
October ٤۱٫٥ ۲۱٫۹ ۲٥٫۸ ٤۸٫٤ ۲۷٫٤ ۲۳٫۱ 
November ٥۰ ۲۱٫۲ ۲۰٫٦ ۸۰ ۹٫۷ ٦٫٤ 
December ٥۹ ۳۳٫۱ ۱٤٫۲ ۸۲٫۲ ٦٫٤ ۳٫۸ 
January ۲۰۱۱ ٥٦ ۲۷٫٥ ۲۲٦ ٫٥۷٫٦ ۷ ٤٫۷ 
February ۷۳٤ ٫٤۳٫۳ ۸٫۲ ۱٥۷ ٥٫۷ ٤٫۲ 
March ۹۰٫۷ ٤۱٫۷ ۲۰٫۳ ۱٥۹ ۸٫۷ ۲٤٫۸ 
April ۱۱٦٫۹ ٤۰٫۲ ۳۰٫۲ ۲۱۲٫۳ ۱۱٫٦ ۱۹٫۸ 
Total ۸۸۰٫٦ ۳٦۲٫۱ ۲٤۰٫٦ ۱۳٥۳٫۷ ۲۳۹٫۸ ۱٤۸٫۲ 
Mean 
± SE 

٦۷٫۷b 

±٥٫٤ 
۲۷٫۹c 

±۲٫٥ 
۱۸٫٥c 

±۱٫٦ 
۱۰٤٫۱a 

±۱۳٫۸ 
۱۸٫٤c 

±۳٫٤ 
۱۱٫٤c 

±۲٫۲ 

Means followed by the same letters are not significantly differences at ۰٫۰٥ level of 
probability. 
 
۳- The relationship between the susceptibility of citrus species to 

citrus mealybug P. citri and their leaves contents of volatile oils: 
The essential oils were extracted from fresh young leaves and 

analyzed by gas chromatography to identify the volatile oil constituents of the 
extracted oil from each species. Table (٥) shows that leaf volatile oil contents 
among investigated citrus species were as follows:  
۱- Champhor and Linalool, represented the major components of the 

volatile oils in sour orange trees (Citrus sinensis L.). 
۲- β-pinene and Linalool, represented as the major components of the 

volatile oils in navel orange leaves but Geraneol and Eugenol were found 
in lower percentages. 

۳- Leaves of Persian agami showed that Limonene was the most stable 
compound with a relative level, while Carvon and Myrcene shared two 
opposite trends. 

٤- Lemonene and Carvon, represented as the major components in the 
volatile oil of lemon leaves. 

٥- Eugenol is contained in a higher value in the volatile oil of Balady 
mandarine leaves. 

٦- Clementine mandarine leaves had higher values of β-pinene and Linalool 
in the volatile oil. 
The variation between different species of citrus in their susceptibility to 

citrus mealybug P. citri infestation, may be due to the variations in leaf volatile 
oil values and the components of volatile oil. Sour orange which was the 
heaviest infested was characterized by the highest rates of Champhor and 
Linalool, and Lemon which came the next after Sour orange showed highest 
rate of Carvon and d-limonene. El-Keiy (۱۹٦٤) found a negative correlation 
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between the number of oil glands of different varieties of citrus and the 
degree of infestation by the black scale insect. 
 
Table (٥): Qualitative analysis of leaf volatile oils contents among citrus 

species. 
 Sour 

orange 
Navel 

orange 
Persian 
agami 

Lemon Balady 
mandarine 

Clemantine 
mandarine 

Champhor ***      
Linalool *** ***    ** 
Myrcene *  *    
Limonene *  ***    
B-pinene  ***    *** 
Eugenol  *   ***  
Carvon   * ***   
d-limonene    ***   
Geraneal  *     
*** high percentage           ** medium percentage                     * low percentage 
 
٤- Chemical control: 

Field trial for testing the effect of four insecticides for controlling citrus 
mealybug P. citri in Navel orange trees (Citrus sinensis L.) has been carried 
out. Data in table (٦) and fig. (۳), indicated that Confidor gave a highest effect 
were the rates of insect population reduction after ۷, ۱٤, ۲۱ and ۳۰ days from 
application were ۸۹٫۷, ۸۸٫۷, ۸۲٫۷ and ۷۸٫۱٪ respectively, followed by Vertimec 
gave decrease of insect population after ۷, ۱٤, ۲۱ and ۳۰ days from 
application to ۸٥, ۸۹٫۸, ۷۹٫۲ and ۷۰٫٥٪ respectively. While mineral oil gave the 
lower mortality percentage than the two chemical insecticides, it decreased 
the rate of population after ۷, ۱٤, ۲۱ and ۳۰ days from application to ٥٦٫۷, 
٦۹٫۷, ۷۸ and ۸۲٫۲٪ respectively. However, mineral oil exhibited more efficacy 
than castor oil whjch gave reduction of population rate after ۷, ۱٤, ۲۱ and ۳۰ 
days from application to ۳٥٫۷, ٦٥٫٤ ,٥٥٫٥ and ٦۸٫٦٪ respectively. 

Both Confidor and Vertimec have proved effective against citrus  
mealybug P. citri but not for long time because the insect started to build up 
its population after three weeks from application, while mineral oil caused 
reduction in the population gradually from the ۳rd day after application to 
reach ۸۲٫۲٪ after one month from application, the trunk application with 
mineral oil has given a prolonged control effect for at least one month, so it 
could be recommended to use the mineral oil for controlling citrus mealybug 
because of its long time effect, it is also less harmful to natural enemies and 
has lower price.  
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Fig. (۳): Influence of the different insecticides on the average numbers 

of citrus mealybug P. citri after treatments. 
 
Table (٦): Effect of the tested insecticides on the population reduction. 

Treatments Percent of reduction after application (days) General mean of 
reduction (%) ۳ ۷ ۱٤ ۲۱ ۳۰ 

Confidor ٤٤٫۹ ۸۹٫۷ ۸۸٫۷ ۸۲٫۷ ۷۸٫۱ ۷٦٫۸۲ 
Vertimec ٥۳٫٥ ۸٥ ۸۹٫۸ ۷۹٫۲ ۷۰٫٥ ۷٥٫٦ 
Castor oil ۱٥٫۹ ۳٥٫۷ ٦ ٦٥٫٤ ٥٥٫٥۸٤ ٫٦۸٫۲۲ 
Mesrona oil ۲۹ ٥٦٫۷ ٦۹٫۷ ۷۸ ۸۲٫۲ ٦۳٫۱۲ 
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التفض��یل الع��وائلي والمكافح��ة الكیماوی��ة لحش��رة ب��ق الم��والح ال��دقیقي عل��ي أش��جار 

 الموالح
 حافظ عبد الرحمن القاضي

 .جامعة دمیاط –كلیة الزراعة  –قسم الحشرات الاقتصادیة 
حوری�ات ب��ق . ف�ي محافظ�ة القلیوبی��ة ۲۰۱۰\۱۱و  ۲۰۰۹\۱۰أجری�ت ھ�ذه الدراس��ة خ�لال موس��مي 

دیس�مبر  ۱۳أغس�طس و ۹یونی�و و ۱٤ا أربعة ذروات في التعداد خلال الموسم الأول ف�ي الموالح الدقیقي كان لھ
 ۹یونی�و و ۲۸و ۲۰۰۹م�ایو  ۱۷بینما الحشرات الكاملة ك�ان لھ�ا أیض�ا أربع�ة ذروات ف�ي . ۲۰۱۰فبرایر  ۲۱و

 ۱۸ل أما في الموسم الث�اني فكان�ت حوری�ات الحش�رة لھ�ا خمس�ة ذروات ف�ي التع�داد خ�لا. فبرایر ۲۱أغسطس و
بینم��ا الحش��رة الكامل��ة ك��ان لھ��ا أیض��ا  ۲۰۱۱م��ارس  ۲۰ن��وفمبر و ۲۸أكت��وبر و ۳یولی��و و ۲٥و ۲۰۱۰أبری��ل 

 .۲۰۱۱ابریل  ۳دیسمبر و ۲٦نوفمبر و ۱٤أكتوبر و ۳و ۲۰۱۰مایو  ۲خمسة ذروات تعداد في 
 ۲۰۰۹\۱۰الأول ف�ي الموس�م . تم اختبار حساسیة ستة أصناف من الموالح للاصابة بحش�رة ب�ق الم�والح ال�دقیقي

 ۳±۲۰٫۹كان كل من الیوسفي كلمنتین والیوسفي البلدي من أقل الأصناف اصابة بالحشرة وذلك بمتوسط تع�داد 
بینم��ا الن��ارنج واللیم��ون . للحش��رات الكامل��ة عل��ي الت��والي ۰٫۸±۹&  ۱٫۹±۱۲٫۸للحوری��ات و ۲۱٫٤±۲٫۱& 

للحوری���ات  ۸٫۸±۱٥۰٫۳&  ۱۷٫٥±۱٥۲٫۳الأض���الیا كان���ا أش���د الأص���ناف اص���ابة بالحش���رة بمتوس���ط تع���داد 
البرتق��ال أبوس��رة واللیم��ون العجم��ي كان��ا متوس��طا . للحش��رات الكامل��ة عل��ي الت��والي ٤٫۷±۷٦&  ۱۰±۸٤٫۳و

 ۳٫۸±۲۳٫۷&  ٤±۳۳للحوری��ات و ٥٫۸±۳۸٫۷&  ٦٫۷±٥۸٫۱الاص��ابة بالحش��رة حی��ث س��جلا متوس��ط تع��داد 
ك��ان ك��ل م��ن اللیم��ون الأض��الیا والن��ارنج أكث��ر  ۲۰۱۰\۱۱ف��ي الموس��م الث��اني . للحش��رات الكامل��ة عل��ي الت��والي

&  ۱۳٫۸±۱۰٤٫۱للحوری���ات و ۸٫۳±۱۱۹&  ۲۱٫۱±۱۷۲٫۲الأص���ناف اص���ابة حی���ث ك���ان متوس���ط التع���داد 
م�ون العجم�ي والبرتق�ال أبوس�رة متوس�طا الحساس��یة بینم�ا ك�ان اللی. للحش�رات الكامل�ة عل�ي الت�والي ٦۷٫۷±٥٫٤

&  ۱٫٦±۱۸٫٥للحوری�����ات و  ٦±٥۲٫٥&  ۲٫۱±۳۲٫۸للاص�����ابة بالحش�����رة حی�����ث ك�����ان متوس�����ط التع�����داد 
الیوس��في كلمنت��ین والیوس��في البل��دي كان��ا أق��ل الأص��ناف حساس��یة . للحش��رات الكامل��ة عل��ي الت��والي ۲۷٫۹±۲٫٥

للحش���رات  ۳٫٤±۱۸٫٤&  ۲٫۲±۱۱٫٤للحوری��ات و ٦±۳۲٫۳&  ٤٫۹±۲۳٫۲للاص��ابة بمتوس��ط تع���داد ق��دره 
 . الكاملة علي التوالي

ت��م تحلی��ل الزی��وت الطی��ارة لاص��ناف الم��والح المختب��رة ل��ذلك ف��ان الاخ��تلاف ف��ي حساس��یة أص��ناف 
الموالح المختلفة للاصابة بالحشرة ربما یرج�ع ال�ي اخ�تلاف كمی�ة ومكون�ات الزی�ت الطی�ار الموج�ود ف�ي أوراق 

كان النارنج الأكثر اصابة بالحشرة احت�وت أوراق�ھ عل�ي نس�بة عالی�ة م�ن الك�امفور واللین�الول أم�ا الموالح، حیث 
لیم��ونین -اللیم�ون الأض��الیا ال��ذي تل��ي الن��ارنج ف�ي الأعل��ي حساس��یة للاص��بة بالحش��رة فق�د احت��وت أوراق��ھ عل��ي د

 .والكارفون كمكونات أساسیة
رتیمك، زیت الخروع، زیت مصرونا عل�ي حش�رة كونفیدور، فی: تم دراسة تأثیر أربعة مبیدات وھي

ع�ام وت�م حس�اب نس�بة الخف�ض ف�ي تع�داد  ۳٥بق المالح ال�دقیقي الت�ي تص�یب أش�جار البرتق�ال أب�و س�رة عمرھ�ا 
مبی�د كونفی�دور ك�ان الأكث�ر ت�أثیرا عل�ي الحش�رة ت�لاه مبی�د . ی�وم بع�د المعامل�ة ۳۰، ۲۱، ۱٤، ۷، ۳الحشرة بعد 

 ۸۲٫۲ی�وم م�ن المعامل�ة بنس�بة  ۳۰زی�ت الخ�روع فق�د خفض�ا تع�داد الحش�رة بع�د فیرتیمك بی�نم زی�ت مص�رونا و
تأثیر كل من كونفیدور وفیرتیمك بدأ یق�ل ت�دریجیا بع�د ثلاث�ة أس�ابیع م�ن المعامل�ة بینم�ا . علي التوالي% ٦۸٫٦و

ع��داء الزی��ت المع��دني مص��رونا ظ��ل ت��أثیره لم��دة طویل��ة بع��د المعامل��ة كم��ا أن��ھ أق��ل المركب��ات ض��ررا عل��ي الأ
 .الحیویة

 قام بتحكیم البحث
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