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ABSTRACT: Field experiments along two successive years from June 2011 to May 2013
were conducted on California red scale insect Aonidiella aurantii (Maskell) (Hemiptera:
Diaspididae) and its associated parasitoid, Aphytis lingnanensis Compere (Hymenoptera:
Aphelinidae) on navel orange frees at El-Qasaseen Research Station farm, El-Qasaseen
district, Ismailia Governorate, Egypt. The annual number of generations, their durations,
preferable leaf surface and horizontal distribution of the insect and its associated parasitoid
were considered. The obtained results revealed that A. aurantii had two fo three annual
generations on navel orange trees, the generation period were varied from three to five months.
California red scale insect, A. aurantii and the parasitoid, A. lingnanensis preferred the upper
leaf surface than the lower one. Mathematical calculation showed that A. aurantii and its
associated parasitoid were concentrated on the northern east and southern directions of the
examined frees.

Key words: Aonidiella aurantii, annual generations, preferable leaf surface, horizontal
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INTRODUCTION

Navel orange, Citrus sinensis (L.) is
represented as one of the most
economically crops in Egypt. A great
attention has been done to increase the
production and improve the quality and
quantity of this crop. Now, the policy strategy
in Egypt is to increase the quality level of
exported crops to certain European
countries.

Scale insects, especially armored scale
insects (Hemiptera: Diaspididae) are usually
considered as the most important pests
infesting horticultural trees and ornamental
plants all over the world causing serious
damages to the infested trees. The greatest
damage can be done by the scale insects by
sucking the plant sap that give low
photosynthesis and respiration which leads
to distortion of foliage, discoloration of
flowers, galls and tumors formation,
distorted blossoms, reduction in the general
vigor of the trees and decreasing fruit

production (quality and quantity) (Moffit,
1999). California red scale insect, Aonidiella
aurantii (Maskell) is considered one of the
serious pests of citrus. Many researches
have recorded A. aurantii attacking citrus
trees in Egypt (Habib et al., 1971; El-
Rahman et al., 1979; EI-Nabawi and Ammar,
1987 and Tawfeek, 2012). Abul-Nasr ef al.
(1975), Rizk, et al. (1978), Abou-Setta
(1981), Mahmoud (1981), Garcia (1992),
Hassan (1992) and Selim (2014) reported
that A. aurantii had 3-5 annual generations.
Therefore, the present investigation was
planned with the aim of studying the number
of the insect generations and their durations
on navel orange trees under field conditions,
the preferable leaf surface of navel orange
leaves for the pest and its associated
parasitoids. In addition to the distribution of
the pest and its parasitoids in different
directions (east, west, north and south) of
navel orange trees.
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Such study may help in determination of
the proper time and direction of chemical
control against A. aurantii without any
objections with natural biological control
activity.

MATERIALS AND METHODS

The field experiments were carried out at
El-Qasaseen Research Station farm,
Agricultural Research Center in El-
Qasaseen district, Ismailia Governorate. The
farm received normal agricultural practices
and no chemical control was applied. The
study was continued for two successive
years, starting from June 2011 until May
2013. An area of about one feddan
cultivated with navel orange trees, Cifrus
sinensis (L.) was chosen to conduct the
experiment. Ten navel orange trees were
nearly similar in size, age and vegetation
were selected. Each one was divided into
main directions (east, west, north and
south).

Sampling technique:

For sampling, ten leaves were picked up
at random once a month from each
direction, ie. 400 leaves per sample (10
trees x 4 directions x 10 leaves). The
samples were put in polyethylene bags and
transferred to the laboratory for carefully
inspection. These samples were examined
in the same day using a stereomicroscope,
where the different stages of A. aurantii and
the parasitized ones on the upper and lower
surface of the leaves in each direction were
counted and recorded.

To study the parasitism ratios of
California red scale insect, A. aurantii, the
insects on each sample were separated into
healthy alive insects and parasitized ones
which bearing emerging holes of parasitoid
adults or including parasitoid larvae or
pupae. Each healthy alive insect or
parasitized ones were counted and
recorded. Parasitized insects were
preserved in glass jars, covered with muslin
cloth by the aid of rubber bands and kept
under laboratory conditions until parasitoids
emergence. The total parasitism percentage
for each sample was estimated. Emerging

parasitoid was mounted in canda balsam
and identified with helping of Prof. Dr. S.
Abd-Rabou, Chief Researcher, Scale
Insects and Mealy bugs Department, Plant
Protection Research Institute, Agricultural
Research Center, Giza, Egypt.

Generations estimate:

For estimating the number of A. aurantii
generations and their durations, the method
proposed by Audemard and Milaire (1975)
and Jacob (1977) was used. Results of
monthly counts of nymphal stage were
indicated on millimeter papers.

The preferable direction for insect
and its parasitoid:

To detect the effect of the cardinal
directions on the distribution of scale insects
and its associated parasitoid mathematically,
the following formula was used:

H= \F>+FE>+2FF, Cos Q

This angle was calculated by dividing F, /
F., Mahmoud (1981), Hassan (1998) and
Nabil (2003).

H = Powers summation

F, = The population on the east minus the
population on the west if the first is
higher and reversed it if the later is
higher.

F, = The population on the north minus the
population on the south if the first is
higher and the reverse is applied if the
population on the south is higher.

The obtained figure represents the tangent,
the corresponding values of which was
obtained form the mathematical.

Fi=E-W F,=N-8 TanQ=F,/
Fi

RESULTS AND DISCUSSION
1-Number of generations:

As A. auranti is known to have
overlapping generations, it was necessary to
utilize the formula proposed by Audemard
and Milaire (1975) and emended by Jacob
(1977) for estimating the number of
generations and their annual durations. Data
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of monthly counts of nymphal stage were
indicated on millimeter paper.

Data given in Table (1) and Figs. (1 and
2) indicated that A. aurantii had two annual
generations during the first year (2011-
2012). The first generation was during the
period extended from the beginning of June
till the end of November. The second one
occurred from the beginning of December till
the end of May. While, during the second
year (2012-2013) three annual generations
were recorded. The first one was occupied
the period extended from the beginning of
June till the end of August, the second
generation recorded from the period
extended from the beginning of September
till the end of December. While, the third one
was appeared during the period extended
from the beginning of January till the end of
May.

These results were conformable with
those of Garcia (1992), Hassan (1992) and
Selim (2014) who reported that A. aurantii
had 3-5 annual generations.

2-Preferable leaf surface:

Data presented in Table (2) indicated that
in the first and second years, the total
number of alive stages, total number of
parasitoid, Aphytis lingnanensis Compere
(Hymenoptera: Aphelinidae) and mean
percentage of parasitism were higher on the
upper leaf surface than the lower one with
values of (1762, 305 individuals and 9.82%)
in upper surface compared with (902, 109

individuals and 6.87%) in lower one during
the first year, respectively. And (2945, 1338
individuals and 15.86%) in upper surface
compared with (1284, 488 individuals and
15.53%) in lower one during the second
one, consecutively.

3. Preferable direction for the
insect and its associated
parasitoid

Results illustrated in Tables (3 and 4)
and Fig. (3) showed that during the first year

(2011-2012) the insect occurred in north

western direction of the trees making an

angle 49° 21' 25", while during the second
year (2012-2013) the insect preferred the
north eastern side of the trees making an

angle 74° 31" 31",

Data presented in Tables (3 and 4) and
Fig. (3) showed that during the first and
second years (2011-2012 and 2012-2013)
the parasitoid A. lingnanensis occurred in
south eastern and north eastern sides of the
trees making angles 84° 5 38" and 47° 46’
27", successively.

These results were agreement with those
of Habib ef al. (1971) who mentioned that
the highest population of scale insects
infesting citrus trees in Egypt occurred on
eastern aspect of the trees. And Nabil
(2010) who revealed that the armored scale
insect, Aulacaspis tubercularis (Newstead)
and its associated parasitoids concentrated
in the quarter north eastern direction or
south eastern direction of the trees.
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Fig.(1): Annual generations and durations of Aonidiella aurantii (Maskell) on navel orange
trees, in El-Qasaseen district, Ismailia Governorate during the first year (2011-

2012)
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Fig.(2): Annual generations and durations of Aonidiella aurantii (Maskell) on navel orange
trees, in El-Qasaseen district, Ismailia Governorate during the second year (2012-

2013)



Generations, preferable leaf surface and horizontal distribution of ................

Table 2



Nabil and Shahein

Table 3



Generations, preferable leaf surface and horizontal distribution of ................

Table 4



Nabil and Shahein

The first year

) 7

\
<

Insect =49° 21' 25"
Parasitoid = 84° 5’ 38"

The second year

Insect =74° 31' 31"
Parasitoid =47° 46' 27"

— Insect

............. » Parasitoid

Fig.(3): The calculated directions of Aonidiella aurantii (Maskell) and its associated
parasitoid on navel orange trees, in El-Qasaseen district, Ismailia
Governorate during the two successive years (2011-2012 and 2012-2013)
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