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ABSTRACT

One of the most serious mealybug species that attack guava tress in Egypt is Icerya seychellarum
(Hemiptera: Margarodidae). This study has been done to monitor the fluctuations in population of this pest
in guava orchards during seasons of 2018/2019 and 2019/2020 in new Damietta district. The effects of
abiotc (temperature and relative humidity, preferable direction) and biotic (predators) factors on its
population has been examined. Three annual peaks of seasonal abundance for I. seychellarum were
determined during November, May and September. The highest population of this insect was recorded
during autumn season with total numbers of 1957 and 1674 individuals/leaf during the first and second year,
respectively. On contrary, the lowest population of I. seychellarum was recorded during spring seasons of
both years. The metrological factors insignificantly affected on the total population of the tested pest. The
north direction is the preferable direction for I. seychellarum during the two years of study. Data revealed
that there was synchronization in occurrence between populations of I. seychellarum and its predators,

Rodolia cardinalis and Chrysoperla carnea.
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INTRODUCTION

In Egypt, guava Psidium gaujava L. is attacking by
several species of mealybugs (Hemiptera: Margarodidae)
that finally the infestation by these species leads to losses
in both quantity and quality of the crop (Attia, 2010;
Awadalla, 2013; El-Sherbenie 2004; Abdel-Mageed 2011).
One of the most harmful species of mealybugs that attack
guava trees in Egypt is the seychellarum mealybug, Icerya
seychellarum  (Westwood) (El-Sherbenie, 2004). In
addition to direct damage, the honey dew, that secret by
these insects, increases the damage by saprophytic fungi
and reduces the photosynthesis and plant respiration
(Mittler and Douglas, 2003; Zaki et al., 2013; El- Sayed,
2015; Mohamed, 2015). Its known that mealybugs are hard
to kill because they are accumulated in protected areas, the
body wall of their developmental stages is covered with
waxes, and most of insecticides are ineffective. However,
mealybugs - being weak in their immobility that enable
biocontrol agents to be effective (Mani et al. 2011).

Several studies have been investigated the role of
predatory insects in controlling mealybug species(Canhilal
et al. 2001, lbrahim 2005 and Ramadan 2011). For
example, the Vedalia beetle, Rodolia cardinalis (Mulsant)
(Coleoptera: Coccinellidae), was introduced into Egypt in
1902 to control Icerya purchasi Mask. Developmental
stages of R. cardinalis have been found to be associated
with populations of Icerya aegyptiaca (Douglas) on Ficus
nitida trees in the Mansoura district of Egypt (Ragab,
1995). Afterwards, it became one of the most important
predators that attack mealybug species in different
locations of Egypt (Hamed and Saad, 1989; Ibrahim, 2005;
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Awadalla, 2013). The green lacewing, Chrysoperla carnea
(Stephens) (Neuroptera: Chrysopidae) is known as a
generalist predator of a wide range of insect species
(Carrillo and Elanov, 2004; El-Serafi et al., 2004). It is
considered one of the species that has taken great interest
because of its wide distribution with high relative
frequency of occurrence, good searching characters and
easy rearing in the laboratory.

Although the population of this mealybug species has
been monitored by several authors in different locations of
Egypt, the continuous update of these information and
knowing the preferred times to population increase in
relation to certain ecological factors is highly required in
preparing programs of integrated pest management.

Therefore, this study has been conducted to monitor
the fluctuations in population of this pest in guava orchards
that grow in new Damietta district, and to examine the
effects of abiotc (temperature and relative humidity,
preferable direction) and biotic (predators) factors on its
population.

MATERIALS AND METHODS

The present study was conducted throughout the
period extended from September, 2018 to September, 2020
on guava trees (Psidium guajava L.) planted in a private
orchard located in New Damietta, Damietta Governorate,
Egypt. The selected orchard did not receive any chemical
control during the period of study. All trees received the
same routine horticultural practices.

Sampling method and assessment
Five trees were selected to carry out these studies.
Selected trees for investigation were similar in size, shape,
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height, vegetation and relatively homogenous in their
infestation with Icerya seychellarum. Samples were picked
up biweekly intervals throughout the investigation period
from the four cardinal directions; East-West-North and
South in addition to the center of each selected trees.

Sample size was 125 leaves represented 25 leaves
for each direction. Samples were picked up at random from
each tree by using a garden scissors. The samples were
packed immediately in polyethylene bags with minute
holes and transferred to the laboratory directly on the same
day for examination by using stereoscopic microscope
(binocular) to record the number of Icerya seychellarum

To study the population fluctuation of predatory
insects of the Seychellarum scale, Icerya seychellarum, the
five trees were visually examined in the field.
Distribution of Icerya seychellarum

To determine the cardinal directions (east, west,
north and south) that affect the distribution of Icerya
seychellarum mathematically, the following equation, that
proposed by Mahmoud (1981), Hassan (1998) and Nabil
(2003) was applied:

a-+ F12 + F22 + 2F1F2 Cos Q

where H is summation of powers; F1 is the population on the (east)
minus that on the (west) if former is higher, and vice versa;
and F2 is the population on the (north) minus that on the
(south) if the former is higher, and vice versa. The figure
obtained represents the tangent, the corresponding values of
which were received by the equation.

tan Q = F2/ F1.

The seasonal distribution of insect mealybugs was
also determined during both years of the study.
Meteorological data

The daily means of temperature and relative
humidity were obtained from the Egypt-Weather
Underground
https://www.wunderground.com/global/EG.html.
Statistical analysis:

One-way ANOVA and regression analyses in SPSS
software program were applied on the obtained data and in
case of significant mean separated by using Duncan’s
Multiple Range test.

RESULTS AND DISCUSSION

Population fluctuation of the 1. seychellarum on guava
trees

The population fluctuations of 1. seychellarum on
guava trees during the 2018/19 and 2019/20 are given in
Figs. (1 and 2). The annual total of I. seychellarum was
4793 and 4366 individuals during 2018/19 and 2019/20
years, respectively.

Three peaks for I. seychellarum on guava trees
were recorded during the first year, 2018/19 (Fig.1). The
first peak was occurred on 3™ of November 2018 (494
mealybugs/125 leaves) with daily means of temperature
and relative humidity were 239 C° and 65.0%,
respectively, the second one was on 18" of May 2019 (321
scales /125 leaves) with daily means of temperature and
relative humidity were 25.9 C° and 71.0% respectively,
and the third one was on 7" of September 2019 (239 scales
/125 leaves) with daily means of temperature and relative
humidity were 26.3 C° and 70.5%, respectively.

Three peaks also for 1. seychellarum on guava trees
were determined during the second year, 2019/20 (Fig. 2).
The first peak was occurred on 2™ of November 2019 (456
scales/125 leaves) with daily means of 20.5C° and 58.9
RH%, the second was on 16" of May 2020 (315 scales/125
leaves) with daily mean of 25.5 C° and 72.8 RH%, and the
last one was on 5" of September 2020 (160 scales/125
leaves) with daily means of 26.2C° and 72.4 RH%.

In both seasons, the highest abundance for I.
seychellarum was in the beginning of November.

Icerya seychellarum had two (Tawfik and
Mohamed 2001; Attia and Youssef (2017) and three
(Assem 1990; EL-Borollosy et al., 1990; Sayed, 2008;
Mohamed 2013; Zaki et al., 2013) annual peaks of
abundance. The times of these peaks differed from study to
others, however the times of peak occurrence in some of
them are in consistent with our results. Nevertheless, the
difference between number of peaks and their times of
occurrence between this study and others may be due to the
variation in weather factors and host plants (Bakry, 2009).
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Fig. 1. Total numbers of Icerya seychellarum (nymphs
and adults) per 125 leaves and the
corresponding tested climatic factors (as
biweekly mean) during the first year of 2018/19
at new Damietta region.
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Fig. 2. Total numbers of Icerya seychellarum (nymphs
and adults) per 125 leaves and the
corresponding tested climatic factors (as
biweekly mean) during the second year of
2019/20 at new Damietta region.

Influence of certain weather factors on the population
density of 1. seychellarum:

The simple correlation (r) and regression (b)
coefficients between the daily mean of temperature as well
as the daily mean of relative humidity and the population
density of I. seychellarum during the first (2018/19) and
second (2019/20) years are given in Table (1).

The correlation between the population of |.
seychellarum and temperature was non-significant in the
first and second years, whereas it was significantly
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negative and non-significant negative for relative humidity
in the first and second year, respectively.

The exact effect of both weather factors could be
seen by the values of partial regression in Table (1). These
values showed the same trend that recorded by simple
correlation coefficient.

Our results partially confirmed by some of previous
studies. The population densities of I. seychellarum were
significantly affected by the changes in both temperature and
relative humidity on sago palm (EI- Borollsy et al. 1990), on
mulberry (Osman, 2005), on guava (Attia and Youssef,
2017), and on citrus (Moustafa, 2012) trees. Whereas, our
findings came in reverse direction to others (Zaki et al.,
2013; Abdel-Rahman et al., 2007). These variation between
studies are hard to explain, however there are several other
climatic factors that may be interacted to change every single
effect from season to season.

Table 1. Simple correlation and regression coefficients
and explained variance (E.V.) between tested
weather factors and biweekly means of 1.
seychellarum populations during 2018/19 &
2019/20.

Correlation coefficient

Regression coefficient

Year Factor r p b p "F" Prob>F EV.

2018/19 Temperature 0.089 0664 0114 0530 412 0029 200%
RH% -05010009-0507 0.010

201900 Temperature -0.0650.752-0079 0868 189 0174 66%
RH% -0.367 0065-0.370 0.068

The synchronization between populations of 1.
seychellarum and its predators

The biweekly means of total numbers of I.
seychellarum and its predators (R. cardinalis and C. carnea),
on guava trees during the first (2018/19) and second
(2019/20) years are represented in Figures (3 and 4).

In the first year (Fig. 3), the total number of I.
seychellarum was relatively lower in the beginning of the
year on 22" September, 2018 (186 scales), then increased
gradually to reached the highest value (494 scales) in the
beginning of November, 2018 and decreased again to
reached its minimum number in the first week of April
2019 (57 scales).

The fluctuations in total numbers of predators (R.
cardinalis and C. carnea) took the same trend as I.
seychellarum during the first year. The maximum number
of R. cardinalis recorded in the beginning of Nov. 2018
(31 beetles) and the lowest number occurred during April
2019 (6 beetles). While, the maximum number for C.
carnea was recorded in the beginning of December 2018
(29 individuals) and the lowest number occurred during
February and March 2019 (2 Individuals).
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Fig. 3.The total numbers of 1. seychellarum (nymphs
and adults) and its predatory insects per 125
leaves during the first year (2018/2019) at new
Damietta region.
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Fig. 4. The total numbers of 1. seychellarum (nymphs
and adults) and its predatory insects per 125
leaves during the second year (2019/2020) at
new Damietta region.

In the second year (Fig. 4), the total numbers of I.
seychellarum was relatively higher in the beginning of the
year on 21% September, 2019 (255 scales), and continued
in increasing to reach the highest number (328 scales) in
the beginning of November, 2019 and then decreased
again to reach its minimum number in the last week of
March, 2020 (92 scales). The biweekly means of the total
numbers of R. cardinalis exhibited the same trend as that
for 1. seychellarum, whereas C. carnea did not. The
maximum number of R. cardinalis was recorded in the
beginning of November 2019 (25 beetles) and the lowest
number occurred during March 2020 (7 beetles). While, C.
carnea the maximum number recorded in the middle of
November 2019 (24 individuals) and the lowest number
occurred during March 2020 (6 individuals.).

Results of simple correlation coefficient in Table
(2) confirmed these fluctuations. The populations of R.
cardinalis synchronized with those of its host, I.
seychellarum during both years of the study, whereas the
population of C. carnea coincided with those of its host
during the first year only.

Table 2. Simple correlation coefficient between
populations of 1. seychellarum and each of its
predators during the two successive years
2018/19 and2019/20 at Damietta Governorate.

I. seychellarum

Year

Predator species r p Significant
R. cardinalis 0.902 0.001 ol
201819 " camea 0558 0.003 o
R. cardinalis 0.740 0.001 **
2019/20 C. carnea 0.216 0.289 ns

The results of R. cardinalis are in agreement with
those of Hamid and Hassanian (1991), EI-Sherbenie
(2004), Abdel-Mageed (2005), Abdel- Aleem (2008),
Moustafa (2012), Ghanim et al. (2013), Mohamed (2013),
and Attia and Youssef (2017).

Distribution of 1. seychellarum on guava trees

The data illustrated in Figures (5 and 6) show the
effect of cardinal directions on the distribution of I.
seychellarum populations during the first (2018/19) and
second (2019/20) years. These data were driven from the
original data for seasonal abundance, where each guava
tree was sampled in the four cardinal directions plus center.
Each direction subsample was examined separately, and
data was pooled for seasonal abundance.

275



Ata, T. E. etal.

In the first year (Figs 5 and 6), the population per
sample in the north direction of the guava trees was
significantly higher than other directions with an annual
mean was 56.3 scales/sample. The center of the guava tree
came next as 42.4 scales/sample; the third preferred
direction was west with annual mean of 33.7 scales
/sample. The fourth one was on the east direction with 28.2
scales/sample. The south direction of the guava tree had
significantly the lowest population over the study with 24.1
scales/sample.

In the second year (Figs. 5 and 6), the same trend as
that in the first year was obtained. There were significant
differences in mean numbers of I. seychellarum between
directions. The northern direction of guava trees harbored
the highest numbers of mealybugs followed by center,
western, eastern and southern. The annual mean of the
insect numbers was 51.2, 38.4, 30.7, 25.6 and 22.0
scales/125 leaves, respectively. The preferable directions
were the north-western of guava tree during the two years
of study with angels of 80.03 ° and 80.04° to the west,
respectively.
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Fig. 5. Mean numbers of 1. seychellarum at different
directions of guava trees during the first and
second years at new Damietta region. Means
followed by the same letter are not significantly

different.
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Fig. 6. Preferable cardinal directions of I. seychellarum
infestation on guava trees at new Damietta
region during 2018/19 and 2019/20 seasons.

The highest number of I. seychellarum was mostly
accumulated at the north-western direction of guava tree.
These results may be attributed to the brightness of the sun
in the southern direction, which causes the insects to flee to
the opposite, northern direction.

The preferable direction for the population activity
of the striped mealybug, Ferrisia virgata could be found in
north-eastern of the corn plant (shrub), Dracaena fragrans
plant with an angle of 23.5° to the north-eastern at
2014/2015 and the same direction at 2015/2016 but an
angle of 29.7° to the north-eastern. The preferred direction
of F. virgata could be found in north-eastern of the D.
marginata plant with an angle of 32.5° to the north-eastern

in 2014/2015 and the same direction at 2015/2016 but an
angle of 49.7° to the north-eastern. The preferred direction
of P. citri could be found in north-eastern of the C.
variegatum plant with an angle of 81.4° to the north-
western at 2014/2015 and the same direction at 2015/2016
but an angle of 30.3° to the north-eastern (Metwally, 2017).
Seasonal distribution of I. seychellarum

The highest total numbers of 1. seychellarum were
recorded in autumn (1957 scales/125 leaves), followed by
spring (1023 scales/125 leaves), winter (957 scales/125
leaves), and summer (856 scales/125 leaves) of the first
year (Fig. 7).

The highest total numbers of I. seychellarum were
recorded in autumn (1674 scales/125 leaves), followed by
spring (1102 scales/125 leaves) and winter (824 scales/125
leaves), and summer (766 scales/125 leaves) of the second

year (Fig. 7).
The highest numbers of the seychellarum
mealybug, I. seychellarum on Hedera helix plants were

recorded during summer (Mohamed, 2015) and autumn on
guava and ficus trees (Awadallah, 2013). The highest mean
numbers of F. virgata population on D. fragrans and D.
marginata shrubs and P. citri on C. varigatum shrubs were
during autumn (Metwally, 2017).
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Fig. 7. Seasonal distribution of Icerya seychellarum on
guava leaves during the two successive seasons
of the study at new Damietta region.
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