Egyptian Journal of Crop Protection, 19(1):47-64.2024.
https://doi.org/10.21608/ejcp.2024.357934

Official Publication of Egyptian Society of Plant e |23

Protection wg

Egyptian Journal of Crop Protection S =

ISSN: 2805-2501 (Print), 2805-251X (Online) - :
https://ejcp.journals.ekb.eg/

Distribution of Phenacoccus solenopsis Tinsley on four host plants with relation to
certain abiotic, biotic factors and Chemical plant contents At Kafr El-Sheikh
Governorate, Egypt

Ismael M. M1; EI Dessouki W. A2 and Magdy A. O3

1Department of Biological Control Research, Plant Protection Research Institute, Agricultural Research
Center, Egypt
2Department of Plant Protection, Faculty of Agriculture, Al-Azhar University, Nasr City, Cairo, Egypt

3Department of Agricultural Botany, Faculty of Agriculture,Al-Azhar University, Nasr City, Cairo, Egypt

ABSTRACT

The Cotton mealybug, Phenacoccus solenopsis Tinsley (Hemiptera: Pseudococcidae) is
an important insect pest that attacks many economically important plants. The present
study monitored the population dynamics of cotton mealybugs P. solenopsis on eggplant,
okra, cotton and molokheya plants by conducting weekly sampling during 2022 and
2023 seasons. The results indicated that nymphs and adults of P. solenopsis attacked
eggplants more than the other three host plants. The mealybug population was showing
significant effect with max. temperature and predatory insects on eggplant during 2022
season. In 2023, a significant positive correlation was found with R.H, (r =0.551) and
predators (r =0.811) with an Explained Variance (EV) of 44.5 % in 1st season and 68% in
2nd season. For okra plants, P. solenopsis showed significant positive correlation with R.H
and predators. The highest infestation of P. solenopsis on eggplant plant was associated
with highest total protein (18.73 mg/100 mg FW) and total carbohydrates
(40.53mg/100mg FW). Whereas, the least infestation on cotton and molokheya plants
was associated with least total protein 6.40 and 8.62 mg/100 mg FW respectively. The
data included in this study lead to decide suitable management practices during
effective period for P. solenopsis on the four tested host plants.

Key words: Phenacoccus solenopsis, Host plants, Chemical contents.

INTRODUCTION the income of farmers around the
Cotton mealybug, Phenacoccus world. This pest has spread rapidly in
solenopsis Tinsley (Hemiptera: many countries through the trade of

Pseudococcidae) is an important insect
pest that  offensive
economically important crops. Which
causes huge economic losses in yield in
terms of quantity and quality to
various crops, which directly affects

numerous

*Corresponding author email: magdyomar673.el@azhar.edu.eg
Egyptian Society of Plant Protection.

plant crops (Ismael, et al, 2023).It is a
polyphage pest that attacks about 154
plant species including 53 plant
families (Arif et al., 2009). Newly, the
mealybug, P. solenopsis, was identified
as an invasive insect in Egypt. The first
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record of this insect in Egypt was on
weeds plants (Abd-Rabou et al.,, 2010).
While, was recorded for the first time
on the okra plants at summer season
(Mohamed, 2021). The Cotton
mealybug, P. solenopsis attacks,
eggplants and okra plants in large
numbers at different stages of growth,
which affected the quantity and quality
of the crop (Ibrahim, 2018 and
Fargalla, 2020). The cotton mealybug
P. solenopsis greatly affects the growth
of host plants at different stages of
growth in different host plants and
affects crop production in terms of
quantity and quality. This insect pest
has also been recorded on cotton,
tomato, potato and squash plant (EIl-
Zahi et al., 2016; Awadalla et al., 2018;
Ata, 2019 and Awadalla et al., 2019).
This insect pest attacks
important plant families and moves
from one host to another quickly. It has
been recorded on 29 host plants
arranged to sixteen plant families,
three tree fruits, seven Medicinal and
aromatic plants, vegetables,
thirteen weed plants, and three field
crops. (Abdel-Razzik et al, 2015).
Biological control has an effective role
in reducing the mealybug population,
predators
successfully to control mealybugs on
important economic crops. Controlling
cotton mealybugs with chemical
pesticides is difficult due to the
presence of a waxy layer on the body
and their high reproductive capacity,
as well as the harmful effect of
pesticides the non-target
environment. Therefore, biological
control of this pest was important and

many

three

as have been used

on

- EA-

effective (Mohanny et al,
Simple-correlation

2022).
showed
significantly and positively effect in
population of P.solenopsis on cotton
plants at minimum and maximum
temperature, as the correlation at
relative humidity was positive and
insignificantly (El-Zahi and Farag,
2017). The highest percentage of
of
accompanied by the highest number of
sucking insects (Abou Zaid et al,
2012). Plant phenolic content affects
pest  activity development,
resulting in plants resistant to insect
pests (Tripathi et al, 2019). This
experiment was conducted with the

nitrogen content leaves was

and

aim of studying the effect of certain
biotic and abiotic factors on P
solenopsis population. Compare the
susceptibility of four host plants to P.
solenopsis with information on the

chemical contents of the hosts.
MATERIALS AND METHODS

Field studies were carried out in the
experimental field of the Sakha
Agricultural Research Station, Kafr El-
Sheikh governorate. An area of 504 m?2
was divided into 12 plots; each tested
represented by 3
replicates (42 m?2/ replicate) which
were arranged
complete block design cultivated

with plants  (Gossypium
barbadense var. Giza 86), okra plants,

cultivar was

in a randomized

cotton

(Abelmoschus esculentus (Linn.) var.
white velvet), eggplant (Solanum
melongena var. esculenta L.) (spherical
black (classic) and molokheya plants
(Corchorus olitorius) wear sown in
the designated date 4t week of April
for two successive seasons 2022 and
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2023.

Population density of Phenacoccus
solenopsis Tinsley and its associated
predators

Monitoring of P. solenopsis and their
associated predators were recorded at
weekly interval starting from 30 days
after the sowing of The
population of adult and
nymphs of Cotton Mealybug were
visually recorded by soft brush on
plant,  5plants/  replicate. = The
specimens were collected from leaves
of the tested plants and defined by
entomologists Plant Protection
Research Institute, Agricultural
Research Center, Egypt. The predatory
species counted per plant;
Scymnus spp, larvae and adults and
eggs and
lacewing,

crops.
females

at

were

Coccinella undecimpunctata,
of the green
Chrysoperla carnea (Stephens) and
adults of Orius spp. The weather
factors considered in the present work
were the daily average of temperature,
relative humidity. Records of these
meteorologyical factors were obtained
from the Central Department of
Meteorological Station at Kafr El-
Sheikh Governorate, Egypt

larva

Laboratory Experiments

Effect of certain chemical
components of four host plants on
Phenacoccus solenopsis Tinsley
infestation

To conduct certain special chemical
analysis of four host plants, we
collected fresh leaves of (Eggplant,
Okra, Cotton and Molokheya plants)
from insect infestation plants and
control  (plants

without insect

-¢4-

infestation) after that, samples were
transmitting to the laboratory of plant
physiology, Agricultural Botany
Department, Faculty of Agriculture, Al-
Azhar University for determination:

Total protein content (TP)

The Bradford method (Bradford,
1976) was used to determine protein
content. The samples were treated
with Bradford’s solution. Absorbance
595 nm using
spectrophotometer.
was calculated from standard bovine
serum albumin solutions of 20, 40, 60,
80 and 100 pg/mL using standard
linear regression.

was read at a

Protein content

Total phenolic content (TPC)

It was determined by the Folin-
Ciocalteau spectrophotometric method
described by Singleton et al. (1999),
using gallic acid as a standard.
Absorbance
spectrophotometer at 740 nm. A blank
sample was conducted under the same
conditions. Results were expressed in
mg GAE g-1 fresh weight.

was measured in a

Total carbohydrates content (TCC)

Total carbohydrates components were
determined according to method of
Geetha and Geetha (2014).
Statistical analysis

Statistical analysis was performed
by one-way analysis of variance
(ANOVA) followed by
Multiple Range test by using statistical
package (SPSS)
version 20.0 for windows. In addition

Duncan’s

of social science

to determine correlation and

regression with the biotic (predatory
insects) and abiotic factors (weather



Distribution of Phenacoccus solenopsis Tinsley on four host plants with relation to certain

parameters) which are affecting the
Phenacoccus solenopsis population.

RESULTS

Population density of mealybug on
four host plants during 2022 and
2023 season

Data arranged in Table (1) clarified
population density of mealybug on four
host plants. During the first season
2022 the number of cotton Mealybug
on cotton plants began with 5.6 insects
/ 5 plants in the 4th week of May and
the highest peak of adult and nymphs
of the, Phenacoccus solenopsis were
100 on cotton, 132 on eggplant, 109.58
on okra on and 82/5plants on
molokheya plants and were recorded
on 23th July, 30th July, 23t July, and 23th

July, respectively. the mean number of
P. solenopsis during 2022 season were
4481 +7.49, 59.3 +9.66, 50.78+8.26
and 35.0+5.68/5 plants on cotton,
eggplant, okra and molokheya plants,
respectively, with significant
differences between Cotton mealybug
infestation and host plants.

The obtained results indicated that
in 2023 season, mealybug on cotton
plants recording (2.1 insects/ 5 plants)
in end of May. The population has
reached 91.2 on 31t of July 2023 Table
(2). The highest number of adult and
nymphs of the mealybug were 120/5
plants on eggplant plants and
97.10/5plants on okra plants were
recorded on 7th and 14t Augusts,
respectively.

Table (1): Population density of cotton mealybug, Phenacoccus solenopsis on

four host plants during 2022 season.

Mean No./ 5 plants

Mean weather factors

Max. Tem  Mip, Temp.

Date Cotton Eggplant Okra Molokheya () () R.H. %
M;’(')’zzzsm 5.60 7.00 6.01 2.40 31.90 22.0 61.37
Jun,4th 13.00 18.00 15.30 11.40 33.40 24.8 74.5

11th 30.00 44.00 38.10 16.10 37.40 26.8 61
18th 46.00 50.60 49.78 22.00 31.60 25.6 67.5
25th 58.60 62.00 60.34 30.60 32.80 262 64
Jul 2nd 56.00 70.00 64.01 40.10 32.40 26.6 69
9th 60.00 58.00 53.67 36.00 33.50 263 70.12
16th 69.20 100.00 86.40 40.60 31.60 24.5 70.5
23th 100.00 122.00 109.58 49.00 33.30 25.7 71.5
30th 96.00 132.00 103.70 30.00 35.00 24.9 74.0
Aug, 6 60.00 94.00 78.10 11.40 33.00 24.8 72.5
13th 56.00 87.00 69.21 4410 33.90 24.6 71.6
20th 30.00 38.00 29.98 16.00 33.50 25.3 74
27th 19.60 30.60 20.25 18.00 36.90 26.5 73.2
Sep3rd. 14.00 22.00 18.00 10.60 34.60 27.1 65.3
10th 3.00 14.00 10.19 2.1.00 32.50 27.2 68.8
44.81 50.78 . .
Mean +S. E +7.49  593+9.66a +826a  35.0%5.68¢ 69.3
+0.42 +0.31
abc bc +1.09
1.S.D.at5% 24.10

Values in row followed by similar letter were not significant at 5% level of probability.
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Table (2). Population density of cotton mealybug, Phenacoccus solenopsis on four host

plants during 2023 season.

Mean No./ 5 plants Mean weather factors
Date -
Cotton  Eggplant Okra  Molokheya MaE((.:;l;em Mmt (’;I‘oesmp. alfr.gazoe

M;’Szzggm 2.10 10.00 4.50 0.60 30.50 20.80 66.70
Jun,5th 18.00 17.20 15.43 9.00 31.10 23.70 67.00
12th 40.10 44.60 42.60 13.20 32.10 23.80 69.00
19th 56.00 62.20 58.20 25.60 32.50 23.80 73.00
26th 68.00 55.40 65.90 32.00 33.00 24.30 64.80
Jul 3nd 58.00 62.00 59.10 49.00 32.90 24.10 78.50
10th 62.00 80.00 71.10 54.00 34.60 24.70 76.10

17th 72.00 72.00 63.85 40.00 33.50 26.00 750
24th 77.80 98.00 81.70 62.00 32.70 24.70 77.10
31th 91.20 86.00 76.31 58.20 34.40 25.00 77.70
Aug, 7th 84.00 120.00 81.00 49.60 35.00 25.40 72.00
14th 65.20 112.000 97.10 39.60 32.00 25.60 79.70
21th 40.00 76.00 69.24 32.00 32.80 26.10 74.00
28th 32.00 40.20 35.10 15.60 34.50 25.60 75.70
Sep 4th 18.00 30.00 21.53 9.00 33.60 25.10 76.20
11th 5.60 9.80 7.60 3.40 36.50 26.30 71.30
Mean +S. E 4+97'307 60.96 £8.5 +573'11543 30.80 33.23 24.6 73.3
- - - +5.12c +0.38 +0.33 +1.12

abc bc
L.S.D.at 5% 22.90

Values in row followed by similar letter were not significant at 5% level of probability.

Population density of insect predators
associated with P. solenopsis on cotton
plants, at 2022 and 2023 season.

In the 2022 season, the average
of  Chrysoperla
(Stephens) was low 2 individual /5
plants at 4th week of May and the
maximum number was noticed at 2nd
week of Augusts (6.0 individuals). During
the second season 2023, the maximum
number was recorded at the 4th week of
Augusts 6.6 individual (Figs. 1A and B).
For the eleven spotted lady-

number carnea

o)

beetle, C. undecimpunctata the maximum
number was listed at 3rd week of July
(4.0 individual) in 1st season and 6.5
individual at 1st week of Augusts in 2nd
2023season (Fig. 1A and B).

As for, ladybirds, Scymnus spp., the
maximum number during two seasons of
study was 5.0 individual (Fig. 1A and B).
The highest beak of Orius spp. was
recorded on 2m week of Augusts (4.5 0
adults/5plants) at 2022 season and (6.0
adults/5plants) on 3rd week of Jun at

2023 season (Fig. 1A and B).
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Fig. 1: Mean numbers of insect predators on cotton plants in 2022 season (A)

and 2023 season (B).

Population density of Insect
Predators associated with P.
solenopsis on okra plants, during
first and second season

In the 2022 season, the average
of  Chrysoperla  carnea
(Stephens) was low 3 individual/5
plants at 4t week of May and the
maximum number was noticed at 2nd
week of September 7.6 individual (Fig.
2A). In 2023 season, the maximum

number

number was recorded at the 4t week
of Augusts 6.6 individual (Fig. 2B).

For the eleven spotted lady- beetle, C.
the

undecimpunctata maximum

oY

number was listed at 2 week of
Augusts (4.0 individual) in 1st season
and 8.6 individual at 3rd week of July in
2023 season (Fig. 2A and B).

As for, ladybirds, Scymnus spp., the
maximum number during two seasons
of study was 3.9 individual recorded at
2nd week of July and 4 individuals in 3rd
week of Augusts during 2022 and 2023
seasons, respectively (Fig. 2A and B).
The highest beak of Orius spp was
recorded on 3rd week of Augusts (6
adults/5plants) at 2022 season and
(5.0 adults/5plants) on 3rd week of Jun
at 2023 season (Fig. 2A and B).
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Fig. 2: Mean numbers of predatory insects on okra plants during 2022 season

(A) and 2023 season (B).

Population density of Insect
Predators associated with P.
solenopsis on eggplant plants during
first and second season

The maximum number of C. carnea
during 2022 season was recorded at 1st
week of September as 9.6 individuals
(Fig. 3A). In 2023 season, the number
of C. carnea was 2 individual/5 plants
at 4th week of May and the maximum
number was noticed at 1st week of
September (6.51 individual) (Fig. 3B).

oy

For the eleven spotted lady- beetle, C.
undecimpunctata the
number was listed at 1st
August (5.10 individual) in 1st season
(Fig. 3A). and 5.4 individuals at 3rd
week of July in 2023 season (Fig. 3B).
In the 2022 season, the number of
Scymnus  spp. started with 2.3
individual /5 plants at 15t week of June
and the maximum number was listed
at 3rd week of July 5.1 individual (Fig.
3A). The maximum number of Scymnus
spp. in 2023 season was 5.10 recorded
at 2nd week of July (Fig. 3B).

maximum
week of
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The highest beak of Orius spp. was (5.3 adults/5plants) on 4th week of July
recorded on 3rd week of August (4.5 at 2023 season (Fig. 3A and B).
adults/5plants) at 2022 season and
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Fig. 3: Number of insect predators on eggplant plants in 2022 season (A) and 2023 season (B).

Population density of insect For the eleven spotted lady- beetle,
predators associated with P. C. undecimpunctata the maximum
solenopsis on molokheya plants population (4.0 eggs and larva) was
during first and second season listed at 1st week of Augusts (4.0

individual) in 1st season (Fig. 4A). and
4.3 individual at 1st week of July in
2023 season (Fig. 4B).

As for, Ladybirds, Scymnus spp.,
the maximum number predator during
two seasons of study was 4.5
individual recorded at 3rd week of July

The maximum beak of C. carnea
was recorded on 2rd week of
September (7.6 individual /5 plants) at
2022 season and (7.0 individual /5
plants) on 2rd week of September at
2023 season (Figs. 4A and B).

ot
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and 5.5 individual in 3rd week of
August during 2022 and 2023 seasons,
respectively (Fig. 4A and B).

The highest beak of Orius spp. was

recorded on 3rd week of August (2.5
adults/5plants) at 2022 season and
(3.3 adults/5plants) on 1st week of July
at 2023 season (Fig. 4A and B).

(A) —=— C. carnea —— c.undecmpunctata
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No.of predators/Splants
OR NWLA,UONO®
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Fig. 4: Number of insect predators on molokheya plants during 2022 season (A) and 2023

season (B).

Effect of abiotic and biotic factors on
P. solenopsis population on cotton
plants.

Phenacoccus solenopsis population is
not significant negative correlated with
max. and min. temperature and the r
values were-1.102 -0.053,
respectively at 1st season 2022 (Table-

and

3). The relationship was significant

with total predatory insects, r = 0.543.
The combined effect of a biotic factors,
predators and P. solenopsis
presented as explained variance (E.V.)
which was 35.2%.

In 2023 season, the mealybug

was

population was showing insignificant
for max. temperature, r = 0.19; min.
temperature, r = 0.31 and R.H, r =0.42),
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whereas, the insect population was
significant with predators, r = 0.576.
The combined impact of a biotic
factors, predators and P. solenopsis
were 48.7%.

Effect of abiotic and biotic factors on
P. solenopsis population on eggplant

plants
In 1st season 2022, the effect of max.
temperature and predators had

significant and positive effect on the
population density of P. solenopsis and
-0.051 and 0.533, respectively,
whereas, the relationship were
insignificant with min. temperature, r =

llr" -

-0.103 and RH, r =0.388. The
combined impact of a biotic factors,
predators and P. solenopsis
were 44.2%. (Table 3).

In 2nd season 2023, the relationship
was significant and positive between
RH, r =0.551 and predators r =
0.811and population of P. solenopsis.
(Table 3). The effect of max. and min.
temperature was insignificant and
positive on the population density of P.
solenopsis "r" =0.153 and 0.399,
respectively. The combined effect was
68%. (Table 3).

Table (3): Correlation and Regression of Phenacoccus solenopsis with certian Abiotic and biotic
factors on cotton and eggplant plants during 2022 and 2023.

Host

Simple correlation

Partial regression

plants YEAR Source of variation r D b P EV%

Max. temperature °C -1.102 0.701 1.500 0.768
Mini. temperature °C  -0.053 0.834 4.433 0.506

2022 R.H 0.32 0.212 0.629 0.740 35.20%
Predators 0.543* 0.030 7.475 0.071

Cotton

Max. temperature °C 0.198 0.484 3.690 0.539
2023 Mini. temperature °C 0.311 0.421 -0.401 0.956

R.H 0.424 0.102 1.856 0.259 48.70%
Predators 0.576* 0.021 5.448 0.029
Max. temperature °C -0.051 0.085 0.417 0.942
2022 Mini. temperature °C  -0.103 0.750 -12.501 0.163

R.H 0.388 0.137 0.700 0.766 44.20%
lant Predators 0.533* 0.03 7.442 0.038
Egsp Mazx. temperature °C 0.153 0.570 0.410 0.943
2023 Mini. temperature °C 0.399 0.126 -2.457 0.750

R.H 0.551 0.027 1.201 0.483 68.00%
Predators 0.811** 0.00 6.942 0.006

EV=explained variance = RH=relative humidity
Effect of abiotic and biotic factors on the relationship were significant

P. solenopsis population on okra
plants

In 1st season, the effect of
maximum, mini. temperature, R.H and
predatory insects had not significant
Table (4), whereas, in 2nd season 2023

o1

positive effects with R.H, r =0.524 and
predators r = 0.475. The combined
effect of a biotic factor, predators and
P. solenopsis were 12% and 39.2% in
first and second seasons, respectively.

Effect of abiotic and biotic factors on
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P.  solenopsis

molokheya plants
In1st season 2022, the effect a

biotic factor on P. solenopsis were

population on

insignificant and "r" values were -
0.104, 0.062, and 0.260 respectively,
while the relationship was
significant and positive with predators
r = 0.437. The explained variance was
20%. (Table 4).
2nd

not

In season 2023, the

relationship was significant and
positive between R.H, r = 0.580 and
predators r =0.466 and population of P.
solenopsis. (Table 4).

Mealybug population had
insignificant and positively correlated
with and  minimum
temperature, r 0.216 and 0.305,
respectively. The combined effect was
39%. (Table 4).

maximum

Table (4): Correlation and Regression of Phenacoccus solenopsis with certian
Abiotic and biotic factors on okra and molokheya plants during 2022 and

2023.
Host Source of variation Simple Partial regression
plants Year correlation E.V
r p b p %

Max. temperature °C ~ -0.118  0.663 -1.889 0.764
Mini. temperature °C  -0.078 0.77 -1.105 0.895 12.4
2022 RH 0327 0217  2.273 0.364 0%

Predators 0.185 0.494 0.696 0.869

Okra Max. temperature°C ~ 0.093  0.731  -3.345 0.634
Mini. temperature °C 0.390 0.135 4.800 0.598 39.2
2023 R.H 0.524  0.037 2374 0.203 0%

Predators 0.475*  0.063 2.919 0.382

Max. temperature °C ~ -0.104  0.702 -0.674 0.804
Mini. temperature °C 0.062 0.818  -1.123 0.780 20.0
2022 RH 0260 0330 -0.119 0924 0%

Predators 0.437  0.091 2.957 0.230

Molo- Max. temperature °C  0.216  0.422  0.617 0.894
kheya 5023 Mini. temperature°C 0305 0251  -1.797 0765  39.0
R.H 0.580*  0.019 2.227 0.122 0%

Predators 0.466* 0.069 1.939 0.415

EV=explained variance

Relationship between four host
plants leaf chemical composition
and P solenopsis populations during
2022 and 2023 seasons

Table 5 shows the percentages of
total protein, total phenols and total
carbohydrates of infested and non-

infested (control) of four host plants.
The highest chemical constituents such

oy

RH=relative humidity

as total protein (18.73 mg/100 mg FW)
were detected in eggplant plant,
followed by okra (9.79 mg/100 mg
FW), molokheya (8.68 mg/100 mg FW)
cotton plants (6.40). It
important to clear that eggplant
harbored the highest infestation of P.
solenopsis (60.13 individuals/5plants)
more than other three hosts during the
two studied seasons with the highest

and is
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value of total protein (18.73 mg/100 molokheya plants (32.9
mg FW) where total carbohydrates, individuals/5plants) with low level of
total phenols were 40.53 mg /100 mg total protein (8.62 mg/100 mg FW)
FW and 2.71 mg/g FW, respectively. and maximum value of total

Values of total protein and total carbohydrates 46.61 mg/100 mg FW
carbohydrates were decreased after with total phenols 2.00 mg /g FW. It is
insect infestation in eggplant plants clear from the classified results that
and recorded 10.17mg/100 mg FW the P solenopsis insects prefer plants
and 28.03 mg/100 mg FW, high in protein content and a medium
respectively. percentage of carbohydrates and
On the other side, the lowest phenols content.
infestation by P. solenopsis recorded on

Table (5) Chemical composition of four host plants and P. solenopsis populations (mean
of two seasons)

Total Total
. carbohydrate Total
protein Mean No. of P.
plants 100 s phenols solenopsis
(mg/100mg (115 /100 mg  (mg/g FW)
FW) FW)
Cotton Control 6.40 35.81 3.79 -
Infested plants 5.67 32.08 3.85 47.09+2.26
Egeplant Control 18.73 40.53 2.71 -
gep Infested plants 10.17 28.03 2.78 60.13+0.83
Ok Control 9.79 36.13 2.68 -
ra Infested plants 7.55 29.71 2.88 51.96+1.18
Molokheva Control 8.62 46.61 2.00 -
y Infested plants 4.70 37.57 2.31 32.9+2.1
DISCUSSION of P. solenopsis spotted at September
The recorded data revealed that the (Shah et al, 2015). Also, Nabil (2017)
P. solenopsis attacked eggplants more found that the maximum number of P.
than the other three host plants okra solenopsis on eggplant plants were
cotton and molokheya plants during recorded in June, July, August and
2022 and 2023 seasons. The results September. (Nabil et al, 2020).
are in conformity with the findings of indicated that, P. solenopsis infested
El-Zahi et al, (2016), where they okra plants from the 1st week of March
reported that the mean number of P. until the end of July, and had three
solenopsis per cotton plant was peaks per season, which were recorded
96.8+7.9. The highest numbers of P. in the 1st week of April, 37 week of
solenopsis on okra and eggplant plants May, and 4% week of June. March
were noticed during 34 week of August month was the least favorable during
and 1st week of September (El- two seasons. (Bakry and Fathipour,

Fakharany, 2020). Maximum number 2023).
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The results of the insect predators
associated with mealybug on the host
plants are in parallel with the findings
of Ibrahim (2018) who showed that
predators found with P.
solenopsis on cotton plants
Scymnus syriacus and noticed from
June to August, C. carnea from August
to December, Orius laevigatus from
June to August and C. undecimpunctata
from November to Feb. Also, 5 larvae
C.carnea per 100 nymphs of P.
solenopsis can be used as a biological
control against P.solenopsis during the
management  programme. Ismail
(2018) also noticed that C. carnea
insect predator plants
recorded maximum number in 3rd and
4th week of July at the 1st and 2nd
seasons, respectively  while C
undecimpunctata showed three peaks
of activity in the 4t week of June, 2nd
week of July and 2rd week of Augusts.
Kaur et al, (2008) reported that C.
carnea larvae were consume 30 eggs of
mealybug daily in developmental
laboratory tests. Average maximum
population of insect predators,
Coccinellids Chrysoperla
associated with P. solenopsis were 0.28
and 0.2 per host plant (Singh and
Kumar, 2012).

The results of the simple-correlation
on cotton plants showed that P.
solenopsis population was insignificant
negative correlated with max. and min.
temperature and the relationship was
significant with total predatory insects
in 1st season. In 2023 season, the

insect
were

on okra

and

mealybug population was showing
insignificant for max. temperature,
min. temperature and R.H whereas, the

o9

population was significant with
predators.

Hanchinal et al. (2010) they found
that mealybug population was

significantly and positively correlated
with max. temperature r= 0.775, min.
temperature and R.H. Singh and Kumar
(2012) recorded that P.solenopsis on
cotton and okra plants showed positive
with
and

correlation maximum
temperature population  of
Coccinellid predators whereas negative
correlation with
temperature and relative humidity. In
Pakistan, insect predators
positive correlation with mealybug, P.
solenopsis population. Sahito et al.
(2011). Also, (El-Sarand, 2017 and El-
Zahi and Farag, 2017) recorded that
temperature and relative humidity had
a negative and insignificant effect on P.
solenopsis population in two seasons
with exception of effect of temperature
in 2nd significant
negative. Bakry and Fathipour (2023)
reported that max. temperature was
the least effective factor in population
changes during both season. While
relative humidity was the most active
mutable on P. solenopsis population.
The highest chemical constituents
such as total protein were detected in
eggplant plants, followed by okra,
molokheya and cotton plants with
highest infestation of P solenopsis on
eggplant plants whereas, the lowest
infestation by P. solenopsis recorded on
molokheya plants with low level of
total protein and maximum value of
total carbohydrates with total phenols.
It is clear from the classified results
that the P solenopsis insects prefer

minimum

showed

season it was
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plants high in protein content and a
medium percentage of carbohydrates
and phenols content. The cotton
mealybug attacking a wide range of
host plants with
components (Vennila et al, 2013). The
results are in conformity with the
findings of Shehata (2020) how
reported that the highest chemical
constituent’s percentage such as total
terpenoids (13.5%) were registration
in okra plant, keep track of eggplant
(7.44%), pepper (3.93%), cowpea
(3.31%). on the other hand, the
maximum of females density were in
host plants reared through nymphal
stage on leaves of okra (80.18+6.7%).
whereas, the lowest percentage of
females was 36.14+10.1 on pepper
plants. Also, (Shehata and Moussa,
2018) Found that the maximum
infestations of P solenopsis insects
were on okra and eggplant plants. El-
Batran et al. (2016) they reported that
quantity and quality of the nutritional
needs with chemical analysis of the
plant such as, crude protein and total
carbohydrates are the fundamental
operator affecting on citrus mealybugs
development. Therefore, variation of
the host plant species and their
chemical contents affects the food

various odor

choice behavior, rest and increase of
polyphagous insect pest. Du et al,
(2004). Stated that relation of the
aphids population and total protein
and carbohydrates were insignificant
positive correlation. As well, Mohamed
(2021) mentioned that allocation of P.
solenopsis on okra plant is relevant to
the age of the plant and the position of
infestation.

CONCLUSIONS

The present study revealed the
population dynamic of P. solenopsis and
their predators on eggplant, okra,
cotton and molokheya plants with the
maximum population being recorded
on eggplant and recording of abiotic
and biotic components to embed the
typical time for execute pest control.
Chemical contents of four tested plant
hosts affects the insect infestation of P.
solenopsis. The obtained results are
important in integrated pest
management programs (IPM) of P.
solenopsis on eggplant, okra, cotton and
molokheya plants.
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