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Article History The present study was made in a guava orchard (variety Baladi) during the two

Received:2 /10/2019 successive seasons, 2018 and 2019, in Sariqous district (Qalubia Governorate). It
Accepted:8/11/2019 was proposed mainly to compare the effect of seven different ecological parameters
concerning the population density of the cotton aphid Aphis gossypii infesting the
Key words: guava trees and also to record the common observed predatory coccinellids (in
Guava, Aphis relation to the presence of these seven parameters). These parameters were: the
position of the trees found in the guava orchard (a- the trees were in the borders of

gossypl_l, the orchard & b- the trees were inside the orchard); the levels of the tree leaves in the
cological :

guava orchard (a- the leaves were located in the top of the tree, b- the leaves were
parameters, located in the middle of the tree & c- the leaves were located in the trunk of the tree).
Predatory Finally, the condition of the leaves located in the guava orchard (a- the old leaves
coccinellids, found on the trees & b- the new leaves found on the trees). Obtained results
Hippodamia indicated that, the cotton aphid A. gossypii had the highest critical periods of
convergens, infestation of the trees, in April, 2018 & 2019 (in case of the trees that were in the
Biological pest borders of the orchard) and during May, 2018 & June, 2019 (in case of the trees that
control. were inside the orchard). The mean total numbers of aphid' individuals (winged

adults & wingless individuals) were found to be lower on the trees that were located
in the borders of the guava orchard (695.25 (0-4666)) than those located inside the
orchard (912.60 (0-5071)). The pest had also highly critical periods of infestation of
the trees, in May 2018 and 2019 (for the leaves that were in the top of the tree & in
case of the leaves that were in the middle of the tree), but was during May, 2018 &
June, 2019 for the leaves that were in the trunk of the tree. The aphid infestation was
the highest on the leaves located on the middle (1014.85 (0-7814)) of the tree, in
comparing with those leaves located either on the top (656.60 (0-4654)) or on the
trunk of the tree (559.30 (0-3134)), respectively. Besides, the pest had very low
periods of infestation of the trees for the old leaves found on the trees, while the
highly critical period was during April, 2018 & May 2019 in case of the new leaves
found on the trees. The aphid infestation on the new leaves was greatly higher than
those recorded on the old ones in seasons, 2018 and 2019. Generally, it could be
concluded that the three successive months; April, May, and June had the highest
months of aphid infestation on the guava trees during the present study. Four
predators of family Coccinellidae were recorded in relation to the occurrence of the
cotton aphid A. gossypii including: Coccinella undecimpunctata L., Hippodamia
convergens (Geur.), Cydonia vicina nilotica and Cydonia vicina isis. The sequence
of the common recorded four predatory coccinellids adults for the two seasons
together on the guava trees were as follows: H. convergens (the mean was 49%) > C.
vicina isis (22%) > C. undecimpunctata (19%) > C. vicina nilotica (10%), i.e., the
occurrence of the predator H. convergens was the highest in comparing with the
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other recorded predators. For this reason, a biological control experiment was performed by laboratory
mass-rearing and releasing the predator H. convergens adults (pairs of males & females), for controlling the
cotton aphid A. gossypii on the guava trees during season, 2019 (in a guava orchard near the orchard used
in comparing the seven parameters). The percentages of reduction in the experimental area (in which the
predator H. convergens were released) were; 17.19%, 53.98%, 73.85%, 76.26%, 72.65% and 55.16% in
comparing with the control area (in which the predator H. convergens was not released at all) in case of the
following features: the mean of infested trees/10 trees, the mean of infested leaves/500 leaves, the mean
number of cotton aphid A. gossypii/one guava leaf, the total number individuals of winged aphid adults, the
total number of wingless aphid individuals and the total number of the aphid species/season 2019,
respectively. So, the predator H. convergens is a useful biocontrol agent for the cotton aphid A. gossypii
and could be laboratory mass-reared and field released on a large scale against the pest on the guava trees
or other fruit trees, side by side with other available safe control methods in the frame of Integrated Pest
Management (1.P.M.) programs, for protecting man heath and the surrounding environment from pollution.

INTRODUCTION

In Egypt, guava trees (Psidium guava L.), represent one of the most economical
and popular fruit crop, where great attention has been done to increase the areas of their
cultivation, searching for improving the quality and quantity of the guava fruits (Abdel-
Samad et al., 2005). These trees are subjected to attack by many insect pests' species.
However, aphids from the economic point of view are by all means classified and
recorded among the most important insect's pests of different crops all over the world,
representing complicated pests' problems in agriculture (Yeo, 2000). The damage caused
by aphids attack is directly occurred by their feeding on plants sap (Arif et al., 2006)
and/or indirectly by transmitting many virus diseases to plants (Bayhan et al., 2003).
They are also able to build up high pest population densities in a short time (Lefort et al.,
2014); infesting plants' leaves, stems, fruits and roots (Al-Antary & Abdel-Wali, 2015).
The cotton aphid Aphis gossypii (Glov.) was recorded as one of the most aphids pests that
attack much agricultural fruit production including the guava trees (Ismail et al., 1991).

The excessive use of the harmful insecticides particularly those of long residual
effects has disrupted the natural balance existed between pests and their associated
natural enemies (Moussa et al., 2014 and Ackca et al., 2015). Protecting these beneficial
biocontrol agents from the undesirable uses of these harmful insecticides is very
important and becomes more necessary (El-Khawas, 2005). The continuous sharp use of
chemical insecticides practices including aphids' control had resulted in many
environmental problems such as pollution (Scorsetti et al., 2007). In this way, Integrated
Pest Management (I.P.M.) strategies are now recognized as preferred good programs to
achieve sustainable agricultural production (Rimaz & Valizadegan, 2013). An important
and essential component in 1.P.M. programs is the biological control techniques that are
widely developed and continuously encouraged worldwide (Bue et al., 2012; Kibar et al.,
2014 and Rashad et al., 2015). Applying biological control offers one of the safe pest
control methods that keep insect pests under the economic threshold levels (El-Husseini
et al., 2012). It is often recommended as the first main defense line to face the menace of
the economic pests attack (El-Zahi, 2012). Surely, the principal advantages of using the
biological control methods are concentrated on: the suppression of the target insect pest
species below the economic injury level, self-perpetuating characteristics and reduce the
environmental and health risks (Ehlers, 1996). The role of the natural enemies in
agriculture (as main components of biological control), is widely encouraged through
studying their population densities and thus searching for the most available conditions
for their reproduction and release (Dent, 1995 and El-Khawas & Shoeb, 2004). For more
successful pests’ control, the recent developed control strategies have now been directed
to know the pest-enemy relationship, where detailed knowledge is hardly required such
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as; pest biology, population dynamics, as well as, the natural enemies associated with the
pest and their impact, to achieve such acceptable control (Mostafa, 2006). Many of the
most efficient natural enemies such as predators play a noticeable and vital role against
different insect pests in agriculture ecosystems (Nawar et al., 2008 and Kacar, 2015). Of
them the coleopteran predators that belong to family Coccinellidae comprise one of the
most active groups of the predatory species attacking many insect pests that are
characterized by their ability to feed during the larval and the adult stages on different
sap-sucking pests such as aphids (Bahy EI-Din et al.,, 2013). Several predatory
coccinellids' species are widely recorded on different fields, vegetable and fruit crops in
several parts of the world (Al-Khateeb & EI-Heneidy, 2008). To magnify their applied
role in the field of biological control, they have received very high attention through
studying their mass-rearing and releasing to control agriculture pests (Mondor & Warren,
2000).

Therefore, the present study was made during the two successive seasons, 2018 and
2019, in Sarigous district (Qalubia Governorate). It was mainly proposed to compare the
effect of seven different ecological parameters on the population density of the cotton
aphid Aphis gossypii infesting the guava trees and also to record the common observed
predatory coccinellids (in relation to the presence of these parameters). These seven
studied ecological parameters were: 1- the position of the trees found in the guava
orchard (a- the trees were in the borders of the guava orchard & b- the trees were inside
the guava orchard); 2- the levels of the tree leaves in the guava orchard (a- the leaves
were located in the top of the guava tree, b- the leaves were located in the middle of the
guava tree & c- the leaves were located in the trunk of the guava tree) and finally, 3- the
condition of the leaves located in the guava orchard (a- the old leaves located on the
guava trees & b- the new leaves located on the guava trees). Moreover, a biological
control experiment was performed by laboratory mass rearing and field releasing of the
coccinellid predator Hippodamia convergens (Geur.), for controlling the cotton aphid A.
gossypii on the guava trees, during season, 2019 in a guava orchard located near the tat
used for the ecological parameters. The use of the adults (pairs of males & females) of
the predator H. convergens was done, where this predator had the highest occurrence
percentages among the other recorded common predatory coccinellids (from the obtained
survey results).

MATERIALS AND METHODS

The Population Density of the Cotton Aphid A. gossypii and the Common Predatory
Coccinellids:

The present study was carried out in a guava orchard (one feddan), located at
Sariqous district (Qalubia Governorate), during the period extended from mid. February
till the last week of June, in the two successive seasons, 2018 and 2019. Twenty
cultivated guava trees (variety Baladi), with the same age (nearly 15 years old) and size
were selected for sampling and serve as replicates during the study. No chemical
insecticides were applied in the guava orchard for the two periods of investigation; only
the normal agricultural practices were performed. The biweekly total sample of 1400
guava leaves were randomly collected and carefully directly examined in the guava
orchard (= 5 branches x2 leaves/one branch x7 comparison ecological parameters %20
guava trees), during the two studied periods; (14/2- 20/6/2018) in season, 2018 and (13/2-
19/6/2019) in season, 2019. The five branches represented the four main directions and
the central core of each guava tree. The seven comparison ecological parameters were as
follow: 1- the position of the trees in the guava orchard (a- the trees were in the orchard
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borders & b- the trees were inside the orchard), 2- the levels of the leaves of the tree in
the guava orchard (a- leaves were located in the top, b- leaves were located in the middle
& c- leaves were located in the trunk) and finally, 3- the condition of the leaves in the
guava orchard (a- the old leaves found on the tree & b- the new leaves found on the
tree). These biweekly total samples were used for recording the population density of the
cotton aphid A. gossypii attacking the guava trees and also their common associated
predatory cocinellids. Where, they were directly identified and counted in the
experimental orchard, in relation to the seven tested parameters. The following ecological
features were recorded: the total numbers of aphid' individuals (winged adults & wingless
individuals), the mean total number of aphid individuals/season, the monthly total
numbers of observed predatory coccinellids, the ratios between (aphid' individuals: all
predatory coccinellids) and also the percentages of occurrence of predatory coccinellids
to each others, during 2018 and 2019 seasons.

The Biological Control of the Cotton Aphid A. gossypii on the Guava Trees, by
Releasing the Predatory Ladybird Coccinellid Adults of H. convergens:

At the same time in season, 2019, a biological control experiment was performed
including the laboratory mass rearing and field releasing of the emerged adults (pairs of
males & females) of the predatory ladybird beetle H. convergens, in a guava orchard
(near the orchard used for comparing the ecological parameters), to control the cotton
aphid A. gossypii during the period of the highest aphid species infestation (that was
recorded during the season).

The adults of the predator H. convergens were collected by using a sweep net from
clover fields at Qalubia Governorate. In the beginning, the collected coccinellids' adults
were directly brought in paper bags to the laboratory in the Biological control
Department, for separating the ladybird predatory H. convergens adults (males &
females), to begin a laboratory mass predatory rearing on the cowpea aphid Aphis
craccivora Koch. (Homoptera: Aphididae, as prey), according to the technique
previously described by Bahy EI-Din (2006). The emerged H. convergens adults (males
& females) were carefully separated after seven days from their emergence from the
formed predatory pupae (El-Heneidy et al., 2008), where, they were directly used by their
releasing in the experimental releasing area in the guava orchard. The field control
experiment was carried out in a guava orchard (this area selected was % feddan =2100 m?
and was designed as illustrated in Fig., 1). The field experiment of the biological control
was performed by using the predatory H. convergens adults (males & females), against
the cotton aphid A. gossypii according to the following points:

1- The biological control experiment started on 13/3/2019 and continued till 26/6/2019.
2- Twenty guava trees (variety Baladi), of the same age (15 years old) and size were
used: representing ten trees for the releasing area equal 10 replicates that the predator H.
convergens adults was released and another ten guava trees for the control area equal 10
replicates that no predatory H. convergens adults were released. All the agricultural
practices were regularly followed, except the chemical insecticidal treatments which were
entirely avoided.

3- A total sample of 500 guava leaves (10 treesx5 branches/treex10 leaves/one branch);
was directly investigated in the field (every 3 days) during the period of the biological
control experiment, from either the releasing area or the control one.

4-The predatory emerged adults of the ladybird beetle H. convergens (seven days-old)
were taken from the mass laboratory rearing and released only once in 29/5/2019, against
the cotton aphid A. gossypii on the guava trees. The ratio taken between (predatory adults
of H. convergens: aphids’ individuals), was one predator: 30 aphid’ individuals
(according to the results previously shown by Al-Arnaouty et al., 2000 and Zibai &
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Hatami, 2001). The sex ratio of the predatory H. convergens adults was 1:1 (males:
females), at a rate of 5 adult pairs/one guava tree (= 5 emerged adults' males + 5 emerged
adults' females). These predatory pairs were put in plastic cups (5cmx10 cm), for their
directly uses in the releasing purpose. A total number of 100 emerged predatory H.
convergens adults were released (=10 experimental guava trees replicate in the releasing
area x10 emerged predatory adults of H. convergens males and females), i.e., the total
number of the predatory H. convergens adults necessary to be released in one feddan of
guava trees will be 1000 predators.

Where nearly a total of 100 cultivated guava trees were found in one feddan,
therefore the total numbers of the predatory H. convergens adults =100 treesx10
predators/tree.6- The following ecological features were evaluated: the percentages of
infested guava trees by the cotton aphid A. gossypii /10 trees, the percentages of infested
leaves/500 leaves sample, the mean total numbers of aphids’ individuals/one guava leaf,
the percentages of reduction of aphids' individuals and the total numbers of the
predatory coccinellids stages of H. convergens (egg, larvae, pupae & adults). These
features were compared in case of the releasing area (the area where H. convergens were
released), with those of the control area (area where no H. convergens predators were
released). Obtained data were statistically analyzed according to SPSS program version
(15.0), for evaluating the means values and also for calculating the correlation
coefficient (r-value) in relation to the weather factors (including the means of
temperature and relative humidity) that were obtained from the Meteorological Station
at A.R.C.

—
The releasing area (representing the area where the predator H. convergens were released = 10 guava
trees = 10 replicates)

The separate area (representing the area located between the two experimental areas)

— (35 trees = 5 rows of guava trees X7 trees/row)
The control area (representing the area without any release of the predator H. convergens
— =10 guava trees = 10 replicates)

Fig. (1): A diagram that represents the release of the predatory H. convergens adults
(males&females) in the releasing area (where these predators were released
in equal ratio 1:1), on the guava trees, in comparing with the control area
(where no predators were released in it), during season, 2019, in a guava
orchard located in Qalubia Governorate.

RESULTS AND DISCUSSION

The Population Density of the Cotton Aphid A. gossypii in the Guava Orchard:

The cotton aphid A. gossypii was the only aphid species that were recorded
attacking the guava trees during the two successive seasons, 2018 and 2019, in Qalubia
Governorate (Fig., 2). Data obtained concerning the population density of the aphid
species infesting the guava trees were recorded in Tables (1A, 1B &1C). Seven different
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experimental ecological parameters were compared to each other in case of the
occurrence of the pest species in the two successive seasons, 2018 and 2019.
The Position of the Trees Found In the Guava Orchard:

Two ecological parameters were compared concerning the infestation by the cotton
aphid A. gossypii in relation to the position of the trees found in the guava orchard; a- the
trees were in the borders of the guava orchard & b- the trees were inside the guava
orchard (Table, 1A).

a- The Trees Were In the Borders of the Orchard:

The winged adults (viviparous alate form) of the cotton aphid A. gossypii firstly
appeared in the borders of the guava orchard with only one winged adult in the second
half of February 2018. After that, the wingless (apterous form) individuals started to
appear during the first half of March. The aphid population (winged adults & wingless
individuals) gradually increased until reaching their maximum total number (4666
individuals) during the second half of April, 2018. In 2019 season, the winged adults
started to appear with low very number (4 individuals). The maximum total number of
1218 individuals was recorded during the second half of April, 2019. Then, the aphid
population decreased until vanishing at the end of the season in the second half of June,
2018 (no recorded aphid individuals) and with low number in the second half of June,
2019 (the total number was 14 individuals). The occurrence of the pest covered the five
months of the study from February to June in both seasons, 2018 and 2019.The mean
total numbers of the aphid population per season were; 895.00+472.25 and
492.30+£147.42 individuals in seasons, 2018 and 2019, respectively, while the mean total
number of the pest for the two seasons was 695.25(0-4666) individuals (Table, 1A).

b- The Trees Were Inside the Orchard:

The winged adults of aphid species firstly appeared only with two & one
individuals during the second and first half of February, 2018 and 2019, respectively. The
aphid population (winged adults & wingless individuals), gradually increased until
reaching their maximum total numbers of 3171& 5071 individuals, during the second
half of June, 2018 and 2019, in 2018 and 2019 seasons, respectively. The occurrence of
the aphid species covered the whole period of months from February to June in both 2018
and 2019 seasons. The mean total numbers of the aphid species per season were;
866.70+£307.40 and 958.50+478.34, in 2018 and 2019 seasons, respectively, while the
mean total number of the aphid population for the two seasons together was 912.60 (0-
5071) individuals (Table, 1A).

From Table (1A), it could be shown that, the guava trees had the highest critical
periods of infestation by the cotton aphid A. gossypii, in April, 2018 & 2019 (in case of
the trees that were in the borders of the guava orchard) and during May, 2018 & June,
2019 (in case of the trees that were inside the guava orchard). Also, the mean total
number of aphid' individuals were found to be lower (for the two seasons together), on
the trees that were located in the borders of the guava orchard than those located inside
the orchard.

The Levels of the Leaves of the Tree in the Guava Orchard:

Three ecological parameters were compared concerning the infestation by the
cotton aphid A. gossypii in relation to the levels of the leaves of the tree in the guava
orchard including; a- the leaves were in the top of the guava tree, b- the leaves were in the
middle of the guava tree & c- the leaves were in the trunk of the guava tree (Table, 1B).
a- The Leaves Were Located At the Top of the Tree.

In 2018 season, both the winged adults and wingless individuals of the cotton
aphid A. gossypii; firstly appeared with very low numbers (2&4 individuals), in the
second half of February, 2018, in the guava orchard, respectively. The aphid population
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(winged adults & wingless individuals) gradually increased until reaching the peak
number of 4654 individuals, during the first half of May, 2018. But, in 2019 season, the
winged adults appeared with only one adult in the second half of February, while, the
wingless individuals appeared in the first half of March (5 wingless individuals). The
maximum total number of 2814 individuals was recorded during the first half of May.
Then, the aphid population decreased until reaching the end of the season in the second
half of June (the total numbers were; 373&52 individuals in seasons, 2018 and 2019,
respectively). The occurrence of the pest covered the whole season from February to June
in 2018 and 2019 seasons. The mean total numbers of aphid individuals per season were;
887.30+£484.06 and 425.00+282.49 individuals, in seasons 2018 and 2019, respectively,
while the mean total number of the pest individuals for seasons, 2018 and 2019 together
was 656.60 (0-4654) individuals (Table, 1B).

b- The Leaves Were Located In the Middle of the Tree.

The winged adults of the cotton aphid A. gossypii firstly appeared with only one &
one-winged adults in seasons, 2018 and 2019, respectively. The population of winged
adults and wingless individuals gradually increased to reach their maximum totals
numbers of 7814 & 3280 individuals, during the first half of May, 2018 and 2019,
respectively. After that, the aphid population gradually decreased till reaching the total
numbers of 988 & 366 individuals, at the end of the season in both 2018 and 2019
seasons, respectively. The occurrence of the pest covered the whole months from
February to June. The mean total numbers of the pest individuals per season were;
1345.10+£766.15 and 684.60+£323.62, in 2018 and 2019 seasons, respectively, while the
mean total number of the aphid species for seasons, 2018 and 2019 together were
1014.85 (0-7814) individuals (Table, 1B).

c- The Leaves Were Located In the Trunk of the Tree.

The winged adults of the cotton aphid A. gossypii started to appear on the guava
trees with only one & one-winged adults during the second half of February & the first
half of February, 2018 and 2019, respectively. Then, the aphid population (winged adults
& wingless individuals) appeared until reaching the maximum total numbers of
3134&1945 individuals during the first half of May and the first half of June, for 2018
and 2019 seasons, respectively. They decreased until reaching the end of the season in the
second half of June, 2018 and 2019 (where the total numbers of the pest were 227&1211
individuals, respectively). The occurrence of the aphid species covered the whole months
from February to June of seasons, 2018 and 2019. The mean total nhumbers of aphid
population per season were; 627.60+310.72 and 491.00+208.54, for 2018 and 2019
seasons, respectively, while the mean total number of the aphid species for seasons, 2018
and 2019 together was 559.30 (0-3134) individuals (Table, 1B).

From Table (1B), it could be firstly found that the aphid infestation (winged adults
& wingless individuals) was the highest on the leaves located in the middle of the guava
tree in comparing with the leaves located either in the top or in the trunk of the guava
tree, respectively. Secondly, the pest had a highly critical period of infestation of guava
trees, in May 2018 and 2019 (for the leaves that were located in the top of the guava
tree & also in case of the leaves that were located in the middle of the guava tree), But
these periods were during May, 2018 and June, 2019 for the leaves that were located in
the trunk of the guava tree.

The Condition of the Leaves Located In the Guava Orchard:

Two ecological parameters were compared concerning the condition of the leaves
located in the guava orchard; a- the old leaves located on the trees & b- the new leaves
located on the tree (Table, 1C).

a- The Old Leaves Found on the Trees.
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The winged adults of the cotton aphid A. gossypii were firstly detected on the guava
trees during the second half of May (two & three-winged adults), in 2018 and 2019
seasons, respectively. After that, the winged adults and wingless individuals started to
appear during the first half of March (23 &533 individuals) in seasons, 2018 and 2019,
respectively. The aphid population gradually increased until reaching their maximum
total numbers of 95&58 individuals, during the first half of April, 2018&2019, in
seasons, 2018 and 2019, respectively. The mean total numbers of aphid individuals per
season were; 24.70£11.25 and 14.20+6.23 individuals, in seasons 2018 and 2019,
respectively, while the mean total number of aphid population for the two seasons
together was 19.90 (0-95) individuals. The old guava leaves were not suitable and
preferred for aphid feeding, so very few numbers of aphid individuals were recorded on
these leaves in the guava orchard during seasons, 2018 and 2019 (Table, 1C).

b- The New Leaves Found on the Tree.

Data recorded in Table (1C) demonstrated that the winged adults of the cotton aphid
A. gossypii firstly appeared on the guava trees with very low numbers (3&1 winged
adults), during the second half of February, 2018 & the first half of February, 2019,
respectively. The aphid species population (winged adults & wingless individuals),
gradually increased to reach their maximum total numbers of 12301 & 3359 individuals,
during the second half of April, 2018 & the first half of May, 2019, respectively. Then,
the population of the cotton aphid A. gossypii decreased till vanishing in the second half
of June, 2018 (season, 2018), while, in season 2019, the aphid population was 198
individuals, during the second week of June, 2019. The occurrence of the aphid species
was during the whole season from February to May, in seasons, 2018 and 2019. The
mean total numbers of the pest individuals per season were; 2522.80+1282.89&
1069.50+£394.05, in seasons, 2018 and 2019, respectively, while the mean total number
for the two seasons, 2018 and 2019 together were 1796.15(0-12301) individuals.

From the obtained data in Table (1C), it could be indicated that the cotton aphid A.
gossypii had a critical period of infestation extended from April to May in seasons, 2018
and 2019. Moreover, the aphid infestation on the new leaves of the guava trees was
greatly higher than that infestation recorded on the old ones in seasons, 2018 and 2019.

In conclusion, the obtained data in Tables (1A, 1B & 1C) revealed that the three
months; April, May, and June had the highest occurrence of aphid infestation on the
guava trees during the present study. Similar results were shown by Ismail et al., (1991)
who found that the winged adults of the cotton aphid A. gossypii were seen on the new
leaves of nine different fruit trees including the guava trees, during March and April. Its
seasonal occurrence was during the period extended from the last week of February until
the last week of September. Also, the cotton aphid A. gossypii was observed to have two
main peaks on the guava trees during mid. May and at the end of April (El-Serafi et al.,
2004). Moreover, Abdel-Samad et al. (2005) cleared that, the winged adults of the cotton
aphid A. gossypii started to appear on the guava trees during the first week of March.
Their population (winged adults & wingless individuals) appeared until reaching their
maximum weekly total numbers during the first week of May. Then, the aphid population
decreased until reaching the first week of July, in the two seasons of their study



A Comparison of the Effect of Some Ecological Parameters on the Occurrence of the Cotton Aphid 105

Table (LA):

Biweekly total numbers of the cotton aphid A. gossypii individuals that were
recorded in relation to the position of the trees found in the guava orchard
(a- the trees were in the borders of the orchard & b- the trees were inside
the orchard) during the two successive seasons, 2018 and 2019,in Qalubia
Governorate.

1- The pozition of the treez found in the guava orchard Weather factors
2- The tress were in the b- The treas were inzids the
horders of the uava orchard Znanva orchard hlsan hdean
Ilonths WA W1 [lotl oo | WA | WI [Tomlme. | < RH%
1" half of Feb., 2013 0 0 0 0 0 0 1624 53.14
[ T™ half of Fah. 1 0 1 2 0 2 121 4886
17 half of hdar, 354 360 35 Gg 103 21.86 45.50
[ 2™ half of hiar. 12 547 559 73 101 174 11.24 42,08
17 kalf of Apr. 23 2218 1241 20 G21 710 1234 42461
[ 2™ half of Apr, 101 4365 4666 154 575 T30 1443 3217
1" half of Blay 4 893 a7 13 1074 1087 1678 47.07
[ 2™ half of Liay 0 204 204 18 1123 1141 1035 4333
1" half of Tun. 0 12 1z 21 1528 1540 1884 42 04
2™ half of han. 0 0 0 34 3137 3171 30,845 44 62
147 2203 2050 430 2118 B66T
Total'season (0-101) |i0-4565) |(0-4666) |(0-154) |(0-3137) |0-3171) | 2485 ¢+ | 4625 %
14.70 BE0.30 20500 4340 822.80 26670 | (1922 (32.17-
Dulean/sagzon = = = = = = 30_86) 55.14%)
0.a7 462,76 | 47223 15.28 30824 0740
1" half of Feb., 2019 0 1 1 1 2 g 1557 40 20
[ T™ half of Fah. 1 3 4 2 23 15 17.50 42 54
1" half of hiar. 2 211 213 15 47 &2 1654 54.07
[ T™ half of hlar. 17 715 732 41 213 254 18.85 4271
1" half of Apr. 3 1180 1143 T2 430 551 11.14 4503
[T half of Apr, 10 1208 1212 o3 507 G0 2088 44 81
1" kalf of Blay 2 431 433 ] G20 G928 25.00 37.11
[ 2™ half of hllay 3 T45 748 & 951 057 2785 38.1Z
1" half of Tun. 4 313 317 14 1404 1418 1883 4782
| T™ half of han. i 14 14 57 5014 5071 31.00 4801
41 4281 40713 £l o276 Q383
Total'season (017 [(1-1208) [(1-1218) | (1-03) |(8-5014) [(9-5071) | 2230c- | 46.58 %
420 482.10 40730 30,90 0x7.60 93850 | {13.57- (38.12-
Mean sazzon + + + + a a 31000 | 54.07%)
1.58 146,58 147 42 10.40 T340 478,54
D45 GE3.00 895,25 3740 87320 21260 | 23538 ¢ | 46,42 %
Mean? sezsgns  ((0-101)  [0-4356%) [0-d666) |(0-154) |(0-s014) |ro-so7ny | q1557- | camaz-
31000 | 54.070)

WA= Winged adults WI= Wingless individuals
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Table (1B): Biweekly total numbers of the cotton aphid A. gossypii individuals that were
recorded in relation to the three different leaves level of the guava tree (a-
in the top, b- in the middle & c- in the trunk) during the two successive
seasons, 2018 and 2019, in Qalubia Governorate.

2- The levels of the leaves of the tree in the guava orchard

a- In the fop b- In the middle - In the tunk
Months A WI  [Totaloo. | WA WI  |Totaloo. | WA WI  [Total oo,
T halfof Feb_ 2018 | 0 ] 0 5 0 0 5 0 ]
T half of Feb. 3 3 [ 1 0 1 1 7 7
T Balf of hiar. | 7 i) 1 3 ] 3 33 g}
T Ralf of hIar 3 7 53 3 a0 43 11 118 127
1™ Balf of Apr. 15 133 150 § 57 358 3 ETE] I60
T half of Apr. &0 EST3 ST i 1704 1212 | I35 EE]
1™ Balf of May 06 | 4348 155 OO0 | 6905 T4 EEL I BELE £y 7
T half of hlay 5 33T 2361 30 FEVE] 7345 33 1454 1470
1 Balf of T ) L) 710 ) 160 178 ) EEY) 351
T Balf of o, ) ERE] 73 ) LT3 O8E 3 733 737
02 | 241 CERE 0E1 | 12468 | 13451 | 406 | s&e0 BIT6
Total /sesson | (0-3048) |(0-4348) |(0-4654) |(0-008) |(0-600%) |(0-7814) [(0-339) [-270%) |qo-3134)
3020 | 84710 | 88730 | OE20 | 114600 | 1345.10 | 40.60 | 38600 | 62760
Nfean ' season + = + + + + + + %
3000 | 45858 | 48406 | o014 | é2132 | 78615 | 3323 | 22050 | 31072
T Lalfof Feb, 2010 5 ] 0 5 1 1 1 3 3
T half of Feb. 1 ] 1 1 3 3 | ] 7
1™ Balf of hiar. 1 B [ Fl 10 b} 3 11 73
T Ralf of hIar ) 35 37 3 734 730 15 R} o0
1™ Balf of Apr. 7 31 3 10 130 130 T 0 116
T half of Apr. T 137 183 T 1121 1157 113 ] T4l
1™ Balf of May 1 RREE] 7214 7T | 2100 3280 157 302 350
T half of hlay | 1006 1000 ) 1217 1200 ¥ ) 706
1 Balf of T ) 8 78 3 340 348 11 1034 1045
T half of Jun. 5 37 33 7 350 ELT3 i 1102 1311
138 | 41 1750 335 | 6521 A6 761 1440 010
Total /seasan  |(0-61) |(0-2753) [(o-2814) fo-170) |q1-3100) |(1-3280% |-157) [(2-1034y |o3-1045)
1230 | 4120 | 42500 | 2230 | 652.10 | 68460 | 46.10 | 44400 | 40100
Nfean ' season + = + + + + + + %
713 | 27733 | 28240 | 1731 | 30665 | 32ser | 1745 | 21108 | 20854
T6315 | 62000 | 65660 |6535 04050 101485 [4335 [5154% [ 35090
Mean? sezzans | (0-304) | (0-4348) |(0-4654) |(0-009) | (0-6003) |(o-7E14y |(0-330) | (02705 | 0-3134

WA = Winged adults

WI = Wingless individuals
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Table (1C): Biweekly total numbers of the cotton aphid A. gossypii individuals that were
recorded in relation to the condition of the leaves in the guava orchard (a-
the old leaves located on the guava trees & b- the new leaves located on the
guava tree), during the two successive seasons, 2018 and 2019, in Qalubia

Governorate.
3- The condition of the leaves in the guava orchard
Months The old leaves found on the tree The new leaves found on the tres
WA WI Total no. WA WI Total no.
1" half of Feb. 2015 ] ] ] ] 0 ]
2™ half of Fab. 2 0 2 3 0 3
1" half of har. 11 23 34 o 533 342
2™ half of Mar. ol 52 T8 38 264 o202
1" half of Apr. 31 §4 93 21= 1683 2308
2" half of Apr. 2 a7 3o 3243 Q058 12301
1" half of May 0 0 0 1326 3267 7093
2™ half of Mav ] 0 0 162 1318 1480
1" half of Tun. 1 0 1 18 201 302
2™ half of Jun. ] 0 0 ] 0 ]
71 176 247 214 19014 15537
Total'season (0-31) (0-64) {0-83) (1-3243) (0-2053) (0-12301)
7.10 1780 2470 £21.40 190140 2322 B0
Mean / seazon + + + + = +
3.59 7.29 11.25 347.50 Q3E.20 1282 E9
1" half of Feb., 2019 0 0 0 1 & 7
2™ half of Fab. 1 0 1 3 18 23
1" half of Mar. 6 0 6 7 43 30
2™ half of Mar. a 11 il 2 638 709
1" half of Apr. 11 26 37 181 1372 1733
2 half of Apr. 18 4 38 190 1833 3023
1" half of hiay 2 16 18 1745 1614 3359
2™ half of May 1 0 1 16 1032 1048
1" half of Tun. 1 0 1 o 516 323
2™ half of Jun. ] ] ] 7 191 198
49 03 142 2182 g513 10695
Total'seazon (0-12) (0400 {0-38) (0-1743) (0-2833) (0-3339)
4.80 030 14.20 21820 831.30 1069 50
Mean / seazon + + + + = +
191 4 46 6.23 171.23 202 47 394 05
Wean'2 zeazons &.30 1360 19.90 43560 1376.30 179613
(-213 (-64) {0-93) {0-324%) (0-2058) (0-12301)

WA = Winged adults WI = Wingless individuals
The Population Density of the Predatory Coccinellids:

Data illustrated in Fig.(3) and summarized in Tables (2,3,4&5), represented the field
observations of the most common predatory coccinellids (Order: Coleoptera), that was
recorded associated with the cotton aphid A. gossypii on the guava trees during seasons,
2018 and 2019, in Qalubia Governorate. Four predators were recorded including:
Coccinella undecimpunctata L., Hippodamia convergens (Geur.), Cydonia vicina nilotica
and Cydonia vicina isis. The sequence of the occurrence of the common recorded four
predatory coccinellids adults on the guava trees for the two seasons together were as
follows: H. convergens (the mean was 49%) > C. vicina isis (22%) > C. undecimpunctata
(19%) > C. vicina nilotica (10%).

Data obtained concerning the population density of the common predatory
coccinellids’ species (observed in association with the infestation by the cotton aphid A.
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gossypii on the guava trees), were compared in case of the seven different experimental
ecological parameters during seasons, 2018 and 2019.

Fig. (2): The infestation of the guava leaves by the cotton aphid A. gossypii individuals
that was recorded attacking the guava trees during the present study, in Qalubia
Governorate.
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Fig. (3): Seasonal percentages of occurrence of the four different predatory coccinellids'
species to each other that was recorded in the guava orchard during the two
successive seasons, 2018 and 2019, in Qalubia Governorate

1= C. undecimpunctata 2= C.vicinaisis 3= C. vicina nilotica 4= H. convergens|




A Comparison of the Effect of Some Ecological Parameters on the Occurrence of the Cotton Aphid 109

The Position of the Trees Found In the Guava Orchard:
a- The Trees Were Located In the Borders of the Orchard:

Numbers of the predatory individuals of coccinellids’ were peaked during April,
2018 & June 2019 (the total numbers of the individuals of the predators were 133&26
individuals in 2018 and 2019 seasons, respectively). The period of all predators'
occurrence extended from April until June, in both 2018 and 2019 seasons. The total
numbers of individuals of the predators per season were; 211 (0-133) and 97 (0-39)
individuals, in 2018 and 2019 seasons, respectively (Table, 2). The total numbers of the
predators were; (11&3), (21&13), (3&3) and (5&12) adults, in case of the predators: C.
undecimpunctata, H. convergens, C. vicina nilotica and C. vicina isis, in 2018 and 2019
seasons, respectively (Table, 3). The recorded predators were arranged as follows: H.
convergens (the mean for 2018 and 2019 seasons together was17.0) > C. vicina isis (8.5)
> C. undecimpunctata (7.0) > C. vicina nilotica (3.0), (Table, 3). The ratio between (the
cotton aphid A. gossypii: all observed predators) was; 42.32:1 & 51.12:1, for 2018 and
2019 seasons, respectively, while the general ratio for the two seasons together was
45.09:1(Table, 4). As for the relationship between the cotton aphid A. gossypii &
predatory coccinellids with the means of temperature, the r-values were; (0.122&0.092 in
season, 2018) and (0.017&0.880 in season, 2019), while the corresponding r-values for
the relative humidity were; (0.514&0.453) and (0.419&0.522), in 2018 and 2019 seasons,
respectively.

b- The Trees Were Located Inside the Orchard.

The maximum total numbers of 143&118 coccinellids' individuals were counted
during May, 2018 and 2019, respectively. The period of all predators’ occurrence
extended from May to June, in seasons, 2018 and 2019, respectively. The total numbers
of the individuals of all predators per season were; 257 (0-143) and 235 (0-118)
individuals in seasons, 2018 and 2019, respectively (Table, 2). The total numbers of the
predators were; (17&10), (36&25), (6&3) and (12&8) adults, in case of C.
undecimpunctata, H. convergens, C. vicina nilotica and C. vicina isis, for 2018 and 2019
seasons, respectively (Table, 3). The recorded predators were arranged as follows: H.
convergens (30.5) > C. undecimpunctata (13.5) > C. vicina isis (10.0) > C. vicina nilotica
(4.5), in case of the means of seasons, 2018 and 2019 together on the guava trees (Table,
3). The ratio between (the cotton aphid A. gossypii: predators observed) were; 33.72:1 &
40.79:1, for 2018 and 2019 seasons, respectively, while the general ratio for the two
seasons together was 37.10:1(Table, 4). As for the relationship between the cotton aphid
A. gossypii & predatory coccinellids with the means of temperature, the r-values were;
(0.87&0.163, in season, 2018) and (0.766&0.688 in season, 2019), while the
corresponding r-values in case of the relationship with the means of the relative humidity
were; (0.197&0.428 in season, 2018) and (0.090&0.954 in season, 2019), (Table, 5).

From the obtained data, it could be mentioned that the total numbers of all observed
predatory coccinellids were higher on the guava trees located inside the guava orchard in
comparing with the predatory ones located on the trees in the borders of the guava
orchard. Their occurrence was mainly directly related with the highest population density
of the cotton aphid A. gossypii (as prey) on the trees located inside the guava orchard.
The Levels of the Leaves of the Tree in the Guava Orchard.

a- The leaves were located at the top of the tree.

Numbers of predatory coccinellids' individuals were peaked during May, 2018 and
2019 (the total numbers of the predators were; 233&93 individuals, in 2018 and 2019
seasons, respectively). The period of all predators' occurrence extended from April to
June, in seasons, 2018 and 2019, respectively. The total numbers of predators per season
were; 254 (0-233) and 119 (0-93) individuals in 2018 and 2019 seasons, respectively
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(Table, 2). The total numbers of the predators were; (2&0), (17&11), (1&0) and (3&4)
adults, in case of C. undecimpunctata, H. convergens, C. vicina nilotica, and C. vicina
isis, for 2018 and 2019 seasons, respectively (Table, 3). The predators were arranged
according to the following sequence: H. convergens (14.0) > C. vicina isis (3.5) > C.
undecimpunctata (1.0) > C. vicina nilotica (0.5), in case of the means of seasons, 2018
and 2019 together on the guava trees (Table, 3). The ratio between (the cotton aphid A.
gossypii: predators observed) was; 34.93:1 & 35.79:1, for 2018 and 2019 seasons,
respectively, while the general ratio for the two seasons together was 35.21:1(Table, 4).
As for the relationship between the cotton aphid A. gossypii & predatory coccinellids
with the means of temperature, the r-values were; (0.458&0.229 in season, 2018) and
(0.304&0.414 in season, 2019), while the corresponding r-values for the relative
humidity were; (0.108&0.197 in season, 2018) and (0.819&0.969 in season, 2019), (Table, 5).

Table (2): Monthly total numbers of all predatory coccinellids' individuals that were
recorded in the guava orchard during the two successive seasons, 2018 and
2019, in Qalubia Governorate.

L-The peaban ef the trem Bsund an the puava srchard
Yoo | 2- The erees were in the borders of the peava erchard b The frees were inxde the puara srchard
; 1 I* A It E. 1 I* A I'n.
ket 1i I iI I 1i I iI I i |
[TRT, ] ] I} ] ] ] I} I ] ]
A al ] o EE [EE oy ] 1 ] Tk
Sy 3 T [1] H a7 1 L 3 ik
I I | 1 149 ] )
lestaal Ha it ! > 211 L1l T i 0l
A0 | -3 141-34 | -] |-247 |0 144) -5 ) |07 141344 [ ] i 145)
Fieb | !} ] !} '} !} il 1l i I
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Table (3): Monthly total numbers of each of the observed adults of the predatory
coccinellids that were recorded in the guava orchard during seasons, 2018 and
2019, in Qalubia Governorate.

T- The positios of the | 2-1E2 the [evels of leaves of the | 5- 188 condiion of te

tress i the prchard ires in the archard leznrez in the crchznd Totalon. | Al

Mon [ a-Tnihe | b-Inzmde | a-nthe | b-lnthe | c-inike |2- Lkeald | B-1he | of different | todal
archard the tap middle trunk Leaves new | predaiory | mo.
bozdars orchard leaves Speries

Feb, [AF[EBY AV BT [ALVIEY [AV[ET AV EY [AV][EY [AV]E O] AL]EY
2018

LU TD e T e O e [ e L el (L el [ el L 1]

Mar [AL [Bd AV [BY [AV][EBEY [AV][EYT [AV[EY [AV][EY AV BT [AV][EY

AU A I K TS (R (L O et O O LS (N [0 N ) 0 KO L B R 1]

Apr. [Ad [BL[AD B [AV]EL JAVES [AV[EL AV BEY [AL BT [AR B

LU D e TR e O L LD L e L el Rl [Lis i

May |4l [B=|AaAlxBlal|BIxjas [ BIgfad [BELIJAL B [AC|EE | A%l B

[ I R R e | TCT[O7 [T [OF [CT [OT [C5 [ODF [ DI | 168

hm [Al |[B=z|al |BY [AV Bl [ALl]E  [ALl|E: [AV[EBY [AV]EL i =R

[ I A T[T DL [oF [Oe [T [OF [0 [D0 [0 [OT [ I0[IOrE | 58

AllNBIIALIB AL [ BLAY [ BLE[AY [BIC[AL [B2 [AC [BY | AL 150

Total =3 (O3 (oo DI oI [O3 oo (D=3 [O7 (oo (DL o D Ca o | 258

Fep, [AV [BY [AV B [AV][EY AV ][EY [AV[EY [AV[EY AV BV [AV][EY
2009

UL TR e O Ll I e L e L el [l [ LR 1]

Mar |[AL [BU AUV BT [ALVIERY [AUR[EBY AV EY [AV]EY AL B2 AL |EL

LA TD e TR e O e [P L el L e T [ LR 3

Al Bl ALl [BL AU EBL [AV]EBS [AL[B] [AV]|EY [Al [Bl A4 ]|ES

1

AU I K TS (6D (L O At A S (O O [t N LS I O L 14

May [Al [Bl A | BIFAV]ES A2 B [as|E7 JAVELD [Al|BS [ ALYESS

A S I 0 3 I S I A I A B 1

hm |[Al [BIlfAd [BE= AUV B [AV[ET AV ]ELD AV [EL [A4 |BEF [AY [ BIE

WA LI o el UL e [ L[l L [l (L[ T OIE | 18

Ad [BlLAINBSAVIEBLAI [ BY [A4 [BIV[AV|EBL A7 [BIF AL|EE

Total [TF [DII[CF (D8 [T |[OF [ [ODIO[Cs (O [0 (D0 [oF (O [T IF OF | 176

* = Numbers of the predatory coccinellids' adults species
IA= C. undecimpunctata B= H. convergens C= C.vicina nilotica D= C. vicina isis

b- The Leaves Were Located In the Middle of the Tree.

The maximum total numbers of 237& 194 individuals were recorded during May,
2018 and 2019, respectively. The period of all predators’ occurrence extended from April
to June in seasons, 2018 and 2019. The total numbers of all predators per season were;
284 (0-237) and 232 (0-194) individuals in seasons, 2018 and 2019, respectively (Table,
2). The total numbers of the predators were; (9&3), (28&9), (6&4) and (11&10) adults,
for C. undecimpunctata, H. convergens, C. vicina nilotica and C. vicina isis, for 2018 and
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2019 seasons, respectively (Table, 3). The predators were arranged according to the
following sequence: H. convergens (13.5) > C. vicina isis (10.5) > C. undecimpunctata
(6.0) > C. vicina nilotica (5.0), in case of the means of the two seasons, 2018 and 2019
together on the guava trees (Table, 3). The ratio between (the cotton aphid A. gossypii:
predators observed) was; 47.36:1 & 29.51:1, for 2018 and 2019 seasons, respectively,
while the general ratio for the two seasons together was 39.34:1(Table, 4). As for the
relationship between the cotton aphid A. gossypii & predatory coccinellids with the
means of temperature, the r-values were; (0.368&0.326 in season, 2018) and
(0.366&0.541 in season, 2019), while the corresponding r-values for the relative
humidity were; (0.161&0.209 in season, 2018) and (0.854&0.907 in season, 2019),
(Table, 5).

c- The Leaves Were Located In the Trunk of the Tree.

The maximum total numbers of 151& 88 coccinellids' individuals were counted
during May, 2018 and 2019, respectively. The period of all predators occurrence
extended from April to June, in seasons, 2018 and 2019, respectively. The total numbers
of all predators per season were; 199 (0-151) and 123 (0-88) individuals, in seasons, 2018
and 2019, respectively (Table, 2). The total numbers of the predatory species were;
(9&4), (16&10) (3&5) and (7&6) adults, in case of: C. undecimpunctata, H. convergens,
C. vicina nilotica, and C. vicina isis, for 2018 and 2019 seasons, respectively (Table, 3).
The predators were arranged according to the following sequence: H. convergens (13.0) >
C. vicina isis (6.5) = C. undecimpunctata (6.5) > C. vicina nilotica (4.0), in case of the
two seasons, 2018 and 2019 together on the guava trees (Table, 3). The ratio between (the
cotton aphid A. gossypii: predators observed) were; 31.54:1 & 39.92:1 for 2018 and 2019
seasons, respectively, while the general ratio for the two seasons together was 34.74:1
(Table, 4). As for the relationship between the cotton aphid A. gossypii & predatory
coccinellids with the means of temperature, the r-values were; (0.408&0.475, in season,
2018) and (0.877&0.541, in season, 2019), while the corresponding r-values for the
relative humidity were; (0.124&0.171, in season, 2018) and (0.209&0.868, in season,
2019), (Table, 5).

From the obtained data, it could be observed that the total numbers of all predatory
coccinellids were the highest on the guava leaves located in the middle of the tree, in
comparing with those leaves that were located either in the trunk or in the top of the
guava tree, respectively. Also, their higher occurrence was directly related to the highest
population density of the cotton aphid A. gossypii on leaves located in the middle of the
guava tree.

Table (4): Seasonal ratios between (the cotton aphid A. gossypii individuals: the four
ladybirds predatory coccinellids) that were recorded in the guava orchard during the
two successive seasons, 2018 and 2019, in Qalubia Governorate.

The ratios between (the cotton aphid A. gossypii : the four ladybird predatory coccinellids)
1- The position of the trees | 2- The levels of the leaves of the tree | 3- The condition of the
found in the guava orchard in the guava orchard leaves in the guava orchard
Months [z The trees were | b- The trees a- In the b- In the c-In the a- The old b- The new
in the borders of | were inside top middle trunk leaves leaves
the orchard the orchard
Season,
2018 4232:1 33721 340311 47.36:1 31.541 2.50:1 87.41:1
Season,
2019 51.12:1 40.79:1 35.79:1 20511 30021 11.00:1 86.45:1
General
ratio 45.00:1 37.101 35211 30341 34.7411 0.95:1 83.71:1
/2 seasons
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Table (5): The statistical analysis relationships (the calculation of the correlation
coefficient r-values) that were recorded in the guava orchard between the
cotton aphid A. gossypii individuals & the four ladybirds predatory
coccinellids, with the weather factors (means of the temperature &
relative humidity) during the two successive seasons, 2018 and 2019 in
Qalubia Governorate

Statistical analysis: (the calculation of the correlation coefficient r-values)
Tested factors x the | Tested factors x the levels of the | Tested factors = the
position of the trees found | leaves of the tree in the guava | condition of the
in the guava orchard orchard leaves 1n the guava
orchard
Tested Means of | a-The trees | b-The trees a- The b- The c- The |[a-The b- The
factors the weather | were inthe | were mnside leaves leaves leaves old newly
factors borders of | the orchard were in werein |werein |leaves leaves
the orchard the top | the middle |the trunk
1- Season, | Means of
2018 temp. 0.122 0.878*+* 0.458 0.368 0.408 0.438 0.133
a- A. gossypii | Means of
RH% 0.514% 0.107 0.108 0.161 0.124 0.203 | 0.670%
Means of
b- Predatory | temp. 0.002 0.163 0.220 0326 0475 0210 | 0.030%%*=
ladybirds Means of
RH% 0.453 0.428 0.197 0200 0.171 0.249 0.167
2- Season, | Means of
2019 temp. 0.017 0.766%* 0.304 0366 | 0.877==+ | 0.181 0.120
a- A. gossypii | Means of
RH% 0410 0.000 0.810%== | 0.854=** | 0200 0.207 0.492
Means of
b- Predatory | temp. 0.880%** 0.688%* 0.414 0.541* 0.541* 0.201 0.692%=
ladybirds Means of
RHY% 0.522% 0.954%=%% 0.0g9%x®% | (QQ7**== | (BEEFF* | 0.756%F | 0.043%%==
*= Significant (r- value = 0.500-0.600) **= Moderate significant (r- value = 0.600-0.800)

***= Highly significant (r- value = 0.800-0.900)  ****= Very highly significant (r- value > 0.900)

The Condition of the Leaves in the Guava Orchard.
a- The OId Leaves Found on the Trees.

Numbers of predatory coccinellids’ individuals were peaked during May, 2018 and
2019 (the total numbers of the predators were; 24&6 individuals, in 2018 and 2019
seasons, respectively). The period of all predators' occurrence was extended from (April
to June, 2018) and from (March to June, 2019), in seasons, 2018 and 2019, respectively.
The total numbers of all predators per season were; 28(0-24) and 12(0-6) individuals, in
2018 and 2019 seasons, respectively (Table, 2). The total numbers of the predatory
species recorded were; (1&0), (3&2) and (1&0) adults, in case of C. undecimpunctata, H.
convergens and C. vicina isis, for 2018 and 2019 seasons, respectively (Table, 3). The
predators were arranged according to the following sequence: H. convergens (2.5) > C.
undecimpunctata = C. vicina isis (0.5), in case of the mean of the two seasons, 2018 and
2019 together on the guava trees (Table, 3). The ratio between (the cotton aphid A.
gossypii: predators observed) were; 9.50:1 & 11.00:1 for 2018 and 2019 seasons,
respectively, while the general ratio for the two seasons together was 9.95:1 (Table, 4).
As for the relationship between the cotton aphid A. gossypii & predatory coccinellids
with the means of temperature, the r-values were; (0.438&0.219, in season, 2018) and
(0.181&0.291, in season, 2019), while, the corresponding r-values for the relative
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humidity were; (0.670&0.167, in season, 2018) and (0.492&0.943, in season, 2019),
(Table, 5).
b- The new leaves found on the trees.

The maximum total numbers of 117&77 coccinellids' individuals were counted
during May in both 2018 and 2019 seasons. The period of all predators' occurrence was
extended from (April-June, 2018) and from (March—June, 2019), in 2018 and 2019
seasons, respectively. The total numbers of all predators per season were; 259 (0-117)
and 132 (0-77) individuals in seasons, 2018 and 2019, respectively (Table, 2). The
total numbers of the predatory species were; (6&7), (9&14), (5&4) and (10&6) adults, in
case of C. undecimpunctata, H. convergens, C. vicina nilotica and C. vicina isis, for 2018
and 2019 seasons, respectively (Table, 3). The sequence of the predators' occurrence was
arranged as follows: H. convergens (11.0) > C. vicina isis (8.0) > C. undecimpunctata
(6.5) > C. vicina nilotica (4.5), in case of the mean of the two seasons, 2018 and 2019
together on the guava trees (Table, 3). The ratio between (the cotton aphid A. gossypii:
observed predators) was; 97.41:1 & 86.45:1, for 2018 and 2019 seasons, respectively,
while the general ratio for the two seasons together was 93.71:1(Table, 4). As for the
relationship between the pest species & predatory coccinellids with the means of
temperature, the r-values were; (0.135&0.930, in season, 2018) and (0.120&0.692, in
season, 2019), while, the corresponding r-values for the relative humidity were;
(0.670&0.167, in season, 2018) and (0.492&0.943, in season, 2019), (Table, 5).

It could be stated that the total numbers of all predatory coccinellids were higher on
the new leaves found on the guava tree in comparing with the old ones. The occurrence
of the predators was directly related to the existence of the suitable food contents of the
fresh new leaves for aphid species feeding and their continuous reproduction process. As
the highest population density of the cotton aphid A. gossypii will be directly led to the
occurrence of the highest total numbers of the predatory coccinellids in the guava orchard
during the two seasons of the study.

Finally, it could be concluded from the present study the importance of the
following points concerning the seven compared ecological parameters in the guava
orchard:

1- The occurrence of the coccinellid ladybird predator H. convergens was the highest, in
comparing with the other recorded three predators. Magnifying this natural role of the
predator H. convergens become necessary in order to encourage this beneficial agent to
do its role and decrease the degree of infestation of the cotton aphid to an acceptable
level. So, this predator is a useful biocontrol agent against the cotton aphid A. gossypii
and could be laboratory mass-reared and released against the pest on the guava trees or
other fruit trees that are subjected to attack by the pest. This situation will help to increase
the efficiency of control against the cotton aphid A. gossypii in many of the fruit
orchards. The predatory coccinellids have widely been known as useful predators of
different species of aphids (Kacar, 2015) and they were often considered as the most
abundant and common predators on many field agriculture plants attacking aphids
(Hafez, 1994).

2- No aphid individuals or predatory coccinellids were observed during the period
extended from December until the mid. February in the two studied seasons, 2018 and
2019. The occurrence of the predators was mainly related to the degree of infestation of
their prey (the cotton aphid A. gossypii). Similarly, EI-Heneidy et al. (2004) cleared that,
the trend of the population density of predators on wheat plants mainly depends on the
density of aphids. This result was also agreed with that of Abdel-Samad et al. (2005) who
showed that no pests or predators were recorded during the period extended from July to
December on the guava trees in Qalubia Governorate. They revealed the reason to be due
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to the migration of the pests' species and predators from the guava trees to attack other
fruit orchards or other crops (representing the period of fall of the guava leaves in the
year). However, Verghese and Tandon (1987) stated that there was a positive association
between the cotton aphid A. gossypii and the coccinellid predator Menochilus
sexmaculatus in an unsprayed guava ecosystem. Therefore, it is very important to
recognize both the positive and the negative interactions that occur between the two
primary components of a management system, plant cultivars, and natural enemies when
planning Integrated Pest Management (I.P.M.) programs (El-Heneidy & Abdel-Samad,
2001).

3- The period of the control of the cotton aphid A. gossypii must be extended during the
three successive months; April, May, and June, especially in May. As a result, this period
of the extensive aphid infestation representing a suitable time for applying 1.P.M.
programs against the pest on the guava trees (including the use of the biological control
techniques).

4- The obtained results cleared that, four predatory coccinellids including; C.
undecimpunctata, H. convergens, C. vicina nilotica and C. vicina isis were recorded in
the guava orchard associated with the cotton aphid A. gossypii. In similar results, El-
Serafi et al. (2004) recorded the two predatory coccinellids; C. undecimpunctata and C.
vicina isis among the common predators observed in the guava orchard. While, Abdel-
Samad et al. (2005) showed that, the predator Coccinella sp. was the highest in its
number (associated with the cotton aphid A. gossypii), on the guava trees in comparing
with the other recorded predators. They added that the highest total numbers of this
predator on the guava trees were recorded during the second week of May, in the two
seasons of their study.

5- It could be mentioned from the obtained data that, the predators’ occurrence was
greatly appeared with the highest numbers towards the end of the season to synchronize
with the extensive occurrence of the cotton aphid A. gossypii. Many authors such as; El-
Serafi et al., (2004) and El-Khawas & Abul-Fadl (2009) demonstrated that the numbers
of predators gradually increased towards the end of the season and always found
following the presence of the cotton aphid A. gossypii.

6- As shown in this study, the general ratios obtained between (the cotton aphid A.
gossypii and the common recorded predatory coccinellids), clearly indicated these
predators play an effective obvious natural role against the pest in the guava orchard.
Similarly, Ghanim and EI-Adl (1983) declared that, when the predator-prey ratio was
under 1:40, the predators play an effective role in controlling the injurious insects in
different field crops and could keep their abundance in low levels. But, when this ratio
was higher than 1:40, the role of the predator is considered not effective against the
insects' pests.

7- It was found from the field observations that; the second, the third & the fourth instars
predatory larvae and also the predatory adults (males & females) of the coccinellids were
found together in the same periods of the coccinellids activity. So, both these predatory
larvae and/or the predatory adults can be laboratory mass-reared and released against the
cotton aphid A. gossypii on the guava trees or other fruit or crops that are subjected to
attack by the pest species.

8- Detecting the statistical analysis relationships that were recorded between the cotton
aphid A. gossypii & the common predatory coccinellids with the means of the
temperature and the relative humidity, is very important and necessary and can share as a
part of I.P.M. programs against the aphid species. However, Mohamed & Ghanim (2008)
stated that it is necessary before introducing any predator in a biological control program
to indicate its efficacy under different environmental factors where among these factors;
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the prey type, the temperature, and the relative humidity are considered the most
important ones.

The Biological Control of the Cotton Aphid A. gossypii on the Guava Trees by
Releasing the Ladybird Coccinellid Predatory Adults of H. convergens:

It was found from the ecological survey that, the predator H. convergens had the
highest percentages of occurrence among the other recorded three predators. So, a
biological control experiment was performed by laboratory mass rearing of the predator
H. convergens on the cowpea aphid A. craccivora. Then, it was released against the
cotton aphid A. gossypii in a guava orchard in Qalubia Governorate (Table, 6 & Fig., 4);
the following points were concerning the biological control experiment:
1-The predatory H. convergens adults were released during the period of the highest
aphid infestation (which was applied according to the results concerning the survey
studies of the recorded aphid species).

2- The means of the following were compared between the released area with the control
area, during season, 2019: the mean of infested total trees/10 trees, the mean of total
infested leaves/500 leaves, the mean number of cotton aphid A. gossypii/one guava leaf,
the mean total number individuals of winged adults, the mean total number of wingless
individuals and the total number of wingless individuals and the total number of the
cotton aphid A. gossypii individuals (winged adults & wingless individual). The previous
features in case of the control area (without any release of the coccinellid ladybird
predator H. convergens) were: (8.96+0.62 (8.52- 10.00), with a percentage of infestation
of 89.60%), (64.57+22.97 (26.75-125.92), with a percentage of infestation of 12.91%),
(3.48+2.26 (0.54-10.17)), (99.00+55.99 (12-258)), (8233.50+5428.48 (1025-24159)) and
(8628.75£5767.41 (1055- 25599)). The corresponding values recorded in case of the
release area (where the coccinellid ladybird predator H. convergens was released) were:
((7.42+0.75 (5.59-9.25), with a percentage of infestation of 74.20%), (29.71+7.06 (13.50-
44.50), with percentages of infestation of 5.94%), (0.91+0.27 (0.43-1.67)), (23.50+9.85
(12-53)), (2252.25+880.38 (838-4660)) and (2275.25+875.06 (852-4670)) individuals,
respectively.

3- The percentages of reduction occurred in the experimental area in case of: the mean of
total infested trees/10 trees, the mean of total infested leaves/500 leaves, the mean
number of cotton aphid A. gossypii/one guava leaf, the total number individuals of
winged adults, the total number of wingless individuals and the total number of the
cotton aphid A. gossypii individuals (winged adults & wingless individual) for the
previous recorded ecological features (in comparing with the control area) were; 17.19%,
53.98%, 73.85%, 76.26%, 72.65% and 55.16%, respectively. However, the recorded
mean total numbers of eggs, larvae, pupae, adults for the recorded predatory coccinellids
stages were; 130.50+64.10, 74.25+37.50, 5.50+3.10, 21.50+£15.18 and 236.75+115.18
individuals, in case of the control area, respectively, while the corresponding values for
the releasing area were: 20.25+15.09, 7.25%+4.27, 5.25+3.20, 16.50+13.52 and
48.75+35.54 individuals, respectively.
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Table (6): The biological control experiment conducted against the cotton aphid A.
gossypii on the guava trees by the field releasing of the ladybird coccinellid

predatory adults of H. convergens during season, 2019 in Qalubia
Governorate
1- Tha cotton aphid 4. gossypil
- The comirol 2rea (without ary releaze 2t all of the coccmellid ladybird predator & comvergens)
Mot The mieziation 03 the guava Wees by e cotoa apad 4. gospd
Wleanmo of | IMeemno. of | LMeanmop. oithe | letalmno. of | Lofal oo of Total no. of
total infested | tofzl nfested | cottom aphid A wingsd wingles: winged adults &
mees/ 10 wees | leaves 500 ECssynil ane adlez imdiriduals wingles:
leaves lgaf indnnduzlz
March ] 1330 .58 o8 1653 1733
Apal 5205 2003 34 0 13 1055
L=y g 1108 Ik ) iI1& [i] e
Jums 10.0 2597 10.17 158 24139 PR
Eof= 5437 = LX) i G330+ BEIE. 3 £
Bleam | 062 a7 226 5309 41848 6741
ELLEN (8.23-10.00) | (24.73-12382) | (D.54-10.1T) [12-23E) (1025-24150) | {1053-253960
20e e~ i
b- The relsaza avea (where the coccmallid ladvbird predator H cosvergens was releazad)
Tulnaihs Wleanmo of | Meempo. of | Memnno. ofthe | lotalno. of Tofal no of Tofal no. of
imfested mfested cofton aphid A winged winzles: winged adults &
iees/10 rees | lezves 500 ECsinil lone adltz indfriduals wingles:
leayp: lzaf individualz
Harch oE 1250 [E:E] 33 1023 T8
Aprl 730 e PEX iE] ik £
May T34 gL L&T Il 3550 T
Jume 339 800 [ I3 LT 251
TAI=E 1l TEl= Bz | Ib1h* I
Bleam | 075 704 017 LR35 HA0.38 1506
ELLEN (330-9.25) | {13.50-44.30) (043 (12- {B3B- (232-
20e T4 RS L&T 53) 44600 46700
Yersduction | 7150 R 13837 N 1T RN
I- The ladyviird predstory coccinellids racorded in the gusva orchard
2- The ool 2rea (WIADWUT apmy releaze of the | 0- LEe [ele2sed ares (where e cocomellig
Mouth: coccinsllid ladgybird predator A comvergens) ladybird predator H comergens wa: releazed)
Ezzz | Lamvee | Dupae | Adal: [lo@ino. | EEs: | Lamaee | Dupae | Adults | lom@ina.
March 1] 1] 1] I il | ] [1] 1] 1 1
Aprl [ 30 I E] 104 3 I I ] 10
Ly 154 oo [ 10 79 11 ] [ 3 20
Jume 104 168 £ () EEE (i3] 19 £ 57 154
Toml 540 20T ] bfi] T il 19 v | il 15
manths (0-204) | (0-168) | (D-14) | (0-67) | [2-343) 3| (0-18) | (D-13) A7) [0-134)
Blean 5030 | 7415 530 | 2150 | Z&TS [ EHES 115 515 T16.57 4875
SEALOM, X E %= E= = = E - = = =
s i4.10 3750 300 | 1508 ) 11508 | 1s0% [ 417 | 31 1332 3534

n conclusion, it could be shown from the obtained data that, the release of the ladybird beet*=
% of infestation by the cotton aphid A. gossypii.

4- | le H. convergens adults (pairs of males & females) was made only one time in
25/9/2019. These released adults of the predator H. convergens continued to feed on the
cotton aphid A. gossypii and complete their life cycle, therefore the control of the pest
species will continue all over the season. Besides, the emergence of the new predatory
larvae in the guava orchard also supported the feeding capacity role of the predator on the
aphid species. The low total numbers of the cotton aphid after the predator release
revealed that the control results after the release were at an acceptable level that there was
any need for another release of the predator H. convergens. The predatory coccinellids
(adults and/or larvae) need high population density of the cotton aphid A. gossypii to feed
on and reproduce in the guava orchard; so the occurrence of the different stages of the
predator were lower in the releasing area in comparing with the control one. As a result, a
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migration of the predatory adults and/or larvae was happened from the releasing area to
the control one, searching for the occurrence of higher population density of the pest in
the control area located in the guava orchard. The released adults (pairs of males &
females) of the coccinellid predator H. convergens were effective against the cotton aphid
A. gossypii on the guava trees. This predator can be laboratory mass-reared and released
in the guava orchards and/or other fruit orchards that are subjected to attack by the cotton
aphid A. gossypii, side by side with the other safe control techniques in the frame of
I.P.M. However, Mondor and Warren (2000) stated that, as aphids are one of the serious
groups of insect pests that attack green plants, their natural enemies have received high
attention through studying, mass rearing and releasing.

5- Many successful biological control experiments against the cotton aphid A. gossypii
were made by releasing the coccinellid predator H. convergens in many agricultural
crops. For example; Vinson and Scarborough (1989) demonstrated that releasing the
adults and the third instars larvae of the coccinellid predator H. convergens was effective
in reducing the population density of the cotton aphid A. gossypii in the cotton fields. In
addition, Dreistadt and Flint (1996) concluded that, releasing the coccinellid ladybird
predator H. convergens adults for controlling the cotton aphid A. gossypii, infesting
outdoor potted Chrysanthemum, could provide augmentative control of the relatively
high aphid densities in small potted plants. In addition, Al-Arnaouty et al.(2000)
indicated that releasing the larvae and adults of the coccinellid ladybird Harmonia
axyridis Pallas was able to control the cowpea aphid A. craccivora, with the best rate of
release at one predator/30 aphids/plants of faba bean. Similarly, Zibai and Hatani (2001)
found that the predator: prey ratios of 1:30 and 1:90 of the predatory coccinellid larval
instars of Hippodamia variegate (Goeze) significantly reduced the population density of
the cotton aphid A. gossypii on cucumber plants under the greenhouse condition.
Moreover, Abdel-Samad et al. (2005) concluded that the predator Coccinella sp. could be
mass-reared and release against the cotton aphid A. gossypii in the guava orchards during
the critical periods of the pest infestation, with the other safe control methods in the
frame of I.P.M. strategies. Finally, Bahy EI-Din et al. (2013) and Bahy EI-Din (2014)
reared the ladybird beetle H. convergens in the laboratory on many artificial diets and
carried out a semi-field biological control experiment by releasing this predator against
the cotton aphid A. gossypii on squash plants. They found that the predator H. convergens
was able to decrease the numbers of the pest individuals and the predatory adults were
more efficient than larvae, in addition the best releasing rate of predatory adults was one
predator: 72 aphid individuals. They concluded that this predator can share with the other
control safe control methods to control the cotton aphid A. gossypii on many crops that
are subjected to attack by the aphid species.
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Fig. (4): The new predatory coccinellids stages (eggs, larvae, pupae & adults) that
resulted from the biological control experiment conducted by releasing the
adults of the predator H. convergens against the cotton aphid A. gossypii on

the guava trees during season, 2019 in Qalubia Governorate.
A =The newly deposited eggs by the ladybird coccinellid females' predators of H. convergens that were recorded
in the releasing area of the experiment
B = The newly predatory larvae of the ladybird coccinellid predator H. convergens that were extensively fed
on the cotton aphid A. gossypii individuals that were recorded in the releasing area of the experiment
C =The newly formed pupa of the predator H. convergens that was recorded in the releasing area
experimen
D = The newly emerged adult predator H. convergens that was started feeding on the cotton aphid A. gossypii
individuals in the releasing area of the experiment.
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ARABIC SUMMARY
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