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ABSTRACT: Field studies were conducted on cotton mealybug, Phenacoccus solenopsis Tinsley 
(Hemiptera: Sternorrhyncha: Coccoidea: Pseudococcidae) which infested green bean plants at Atfih 
distract, Giza Governorate, Egypt during two successive summer and nili seasons of 2016 and 2017. 
The population density, activity periods and the effects of some weather factors on P. solenopsis and 
its associated natural enemies were considered. The obtained results revealed that in summer season 
the total numbers of alive stages had one peak of activity in the 3rd of July during the first and second 
seasons (2016 and 2017), successively. While, in nili season the total number of alive stages had one 
peak of activity in the 3rd and the 17th December, during the first and second seasons (2016 and 2017), 
respectively. The total effects of some weather factors such as maximum and minimum air 
temperature (°C) and relative humidity percentage (RH%) showed significantly positive relationship 
with the cotton mealybug population. During this study, three hymenopterous solitary endparasitoids 
and four predacious species were recorded. The parasitoids were Aenasius arizonensis (Girault), 
Anagyrus pseudococci (Girault) and Acerophagus gutierreziae Timberlake (Encyrtidae). The 
predacious ones were Scymnus syriacus Mars., Coccinella undecimpunctata (L.) (Coleoptera: 
Coccinellidae), Chrysoperla carnea (Stephens) (Neuroptera: Chrysopidae) and Orius laevigatus 

(Fiber.) (Hemiptera: Anthocoridae). In an attempt to control this insect pest specie, eight insecticides 
namely, mineral oil, lufenuron, chlorpyrifos, malathion, deltamethrin, buprofezin, thiamethoxam and 
imidacloprid were tested on P. solenopsis and its natural enemies on green bean under field 
conditions. The obtained results indicated that imidacloprid was the highest efficacy against P. 

solenopsis recording 90.71–89.17% reduction of the insect population after 21 days of application. 
Also imidacloprid was the highest efficacy against parasitoids and predators of the cotton mealybug. 
IGRs toxicants (buprofezin and lufenuron) found to be safer to the predacious insects than other tested 
insecticides. 

Key words: Insecticides, green bean, weather factors, control, Phenacoccus solenopsis, natural enemies.  

INTRODUCTION 

Green bean, Phaseolus vulgaris L., is one of 
the most important leguminasae  crops which 
used as human food in Egypt and playing a vital 
role in the global food system, which infested by 
meany pests throughout the growing season 
such as the cotton mealybug. The cotton 
mealybug, Phenacoccus solenopsis Tinsley 

attacking 159 host plant species (agricultural 
and horticultural crops) belonging to 21 
different families. It causes large damages of the 
quantity of yield either directly by sucking plant 
juice, weakening and death of some parts of 
plants or indirectly by excreted honeydew, 
which causes growth of sooty mould and inhibit 
photosynthesis process in plant. Also, it may 
transmit the pathogens to plants (Hodgson et 
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al., 2008; Arif et al., 2009; Saini et al., 2009; 
Abbas et al., 2010; Vennila et al., 2011). The 
P. solenopsis had found on a wide range of 
vegetable crops including species of 
economically important families such as 
Malvaceae, Solanaceae and Cucurbitaceae 
which reported by many authors such as Abd-
Rabou et al. (2010), Wang et al. (2010), Zhu et 
al. (2011), Ibrahim et al. (2015), Nabil et al. 
(2015) and Nabil (2017). It is also recorded 
associated with 28 species of natural enemies 
including 12 predators and 16 parasitoids (Shah 
et al., 2015). The effect of abiotic factors 
(temperature and relative humidity) on the 
biology, ecology and population dynamics of 
any organism was studied. Temperature is a 
major factor that affect on the abundance of 
mealybugs. Also, Fecundity of an insect pest is 
affected by RH% and temperature as well as life 
span and development of the mealybug (Kumar 
et al., 2013; Nabil and Hegab, 2019). Parasitoids 
and predators are considered the most important 
biotic factors that affected on the population of 
P. solenopsis. For example the parasitoid, 
Aneasius bambawalei Hayat (Hymenoptera : 
Encyrtidae) caused 20-70% parasitism of P. 

solenopsis (Tanwar et al., 2008; Ram et al. 
2009; Hanchinal et al., 2010), respectively. The 
effect of the coccinellid predators on P. 

solenopsis population were recorded by Kedar 
et al. (2011). Assessment of the potential effects 
that pesticides have on the natural enemies is 
therefore an important part of IPM programs. As 
such, more nonselective pesticides are not 
favoured and a reduced application rate of 
broad-spectrum pesticides may decrease the 
impact on natural enemies, but still remain 
efficacious against pests. Therefore, the current 
study aimed to determine some ecological 
parameters of the different stages of this insect 
and its associated natural enemies on green bean 
in summer and nili seasons to evaluate the 
effects of some weather factors on the different 
stages of the pest. And also aimed to screen 
some insecticides used to control the pest and its 
side effects on associated natural enemies 
(parasitoids and predators). Such study may help 
for designing a comprehensive pest management 
program and prediction models for the cotton 
mealybug.  

MATERIALS AND METHODS 

Study Location 

The seasonal population of the cotton 
mealybug, Phenacoccus solenopsis Tinsley and 
its associated natural enemies were monitored 
during summer and nili seasons of 2016 and 
2017 on green bean, Phaseolus vulgaris L., 
plantations at Atfih distract, Giza Governorate, 
Egypt. The experiments were conducted in an 
area of about half faddan (2100 m2) of green 
bean (Giza 3 cv.) which cultivated on the first 
week of March in the summer seasons and on 
the first week of August at nili season. Each area 
was divided into four equal replicates. The green 
bean plantations received normal agricultural 
practices and were not subjected to any chemical 
control application. 

Samples Collection 

One hundred leaves, twenty five ones of each 
replicate were taken weekly at random throughout 
the seasons of the study. The collected samples 
were packed up in paper bags, transferred to the 
laboratory and examined by the aid of a needle 
using a stereoscopic microscope at the laboratory 
of the Scale Insects and Mealybugs Department, 
Plant Protection Research Institute, Agriculture 
Research Center. Alive stages (nymphs and 
adults) of the insect pest and natural enemies 
were categorized and their counts were recorded. 
Specimens were enclosed in glass jars (15 cm 
diameter and 20 cm height). The jars were 
covered with muslin held in position by a rubber 
band and checked daily. The predators and 
parasitoids were separated from the collecting 
leaves parts during the initial examinations. The 
predacious and parasitic species were identified 
with helping of Prof. Dr. S. Abd-Rabou, Chief 
Researcher emeritus, Scale Insects and 
Mealybugs Department, Plant Protection Research 
Institute, Agricultural Research Center, Egypt. 
Population fluctuations of the mealybug and its 
natural enemies (predators and parasitoids) were 
estimated during the period of investigation. 

Effect of some Weather Factors on the 
Insect Population and Natural Enemies 

The main weather factors, maximum 
temperature (Max. Temp.), minimum temperature 
(Min. Temp.) and relative humidity (RH%) 
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corresponding to the sampling periods were 
obtained from the Meteorological Central 
Laboratory, Agricultural Research Center, 
Ministry of Agriculture, to indicate the effect of 
each factor of the tested climatic factors on the 
population of tested insect and its associated 
natural enemies. 

Insecticides 

The current study was carried out to evaluate 
the field performance of eight insecticides in 
their respective commercial formulations 
available on the market. The insecticide generic 
and chemical information is given in Table 1. 
The concentrations used were based on the 
recommendations of the Egyptian Ministry of 
Agriculture for each insecticide to control the 
pest insects under field conditions. 

A field trial was conducted on plants grown 
on a farm located in Atfih distract, Giza 
Governorate, Egypt during two consecutive 
summer green bean seasons of 2016 and 2017. 
The infested green bean plants with cotton 
mealybug were identified, selected and labeled 
before the application of insecticides according 
to Monga et al. (2009). This area did not receive 
any insecticidal treatments before the start of the 
experiment. The trial of nine treatments (eight 
insecticides + control) was laid out in a 
randomized complete block design with three 
replicates. A spray was applied with a CP3 
knapsack sprayer (Cooper Pegler Co. Ltd., 
Northumberland, England). The insecticides 
were used in commercial formulation and the 
concentrations were prepared using water as a 
diluent. Insecticides were sprayed in the early 

morning when the insects were active and the 
environmental conditions minimize the potential 
risk of spray drift and evaporation. Control plots 
were sprayed with water only. Thrity plants of 
50-80 cm height with heavy infestation of 
mealybug and associated the natural enemies 
(parasitoids and predators) were randomly 
selected in the field. Plant to plant distance was 
30 cm. Each plant was acted as a replicate. The 
spray application was done on 20th and 30th  
June during 2016 and 2017, respectively. Data 
were recorded on the selected plants before 
spraying as well as 7, 14 and 21 days after 
application. The mean numbers of cotton 
mealybugs per green bean plants and associated 
natural enemies were recorded. 

The percent reduction of the mealybug 
population and associated natural enemies in all 
treatments compared to the control were 
calculated according to Henderson and Tilton 
(1955). 

 Population reduction (%) = N in control before 
treatment × N in Treatment after treatment ÷ N 
in control after treatment × N in Treatment 
before treatment × 100 

N= number of individuals 

Statistical Analysis 

Simple correlation values (r), partial 
regression (b), coefficient of determination 
percentage (CD%), The analysis of variance 
(ANOVA) and the least significant difference 
(LSD) values were calculated using CoStat, 
Computer Program version 6.311, 2005 (Costat 
Statistical Sotware, 2005). 

  

Table 1. Common and trade names of the tested insecticides, their chemical classes, 
formulations and application rates 

Common name Trade name Formulation Application rate 

Mineral oil Tiger 97% EC 1L/100L 

Lufenuron Match  5% EC 160 ml/fad. 

Malathion Ictathion 57% EC 150 ml/100L 

Deltamethrin Decis 2.5% EC 500 ml/100L 

Chlorpyrifos Dursban H 48%EC 1L /fad. 

Imidacloprid Ecomida 30.5% SC 60 ml/100L 

Thiamethoxam  Actara  25% WG 25 g/100L 

Buprofezin  Applaud 25% SC 600 ml/fad. 
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RESULTS AND DISCUSSION 

Population Density of Phenacoccus 

solenopsis Tensily in Summer Seasons 

Results  given in Figs. 1 and 2 show that 
during the first and second summer seasons 
(2016 and 2017) nymphs showed one peak of 
activity on the 3rd of July. Also, adult females 
during the first and second seasons (2016 and 
2017) had one peak of activity on the 5th and the 
12th of June, respectively. The total number of 
alive stages had one peak of activity on the 3rd of 
July during the first and second seasons (2016 
and 2017), successively. 

Effects of some Weather Factors on P. 
solenopsis  

Results presented in Table 2 indicate that in 
the first season, maximum temperature had 
positive highly significant on the total alive 
stages of the cotton mealybug where r = 0.664**. 
While, in the second season each of maximum 
and minimum temperature had positive highly 
significant and positive significant on the total 
alive stages of the cotton mealybug where r 
=0.712** and 0.537*, consecutively. Coefficient 
of determination (CD%) obviously cleared that 
the three considered weather factors affected the 
total number of alive stages population by 72.30 
and 64.57%, in the first and second seasons, 
successively. 

These results are in agreement with those 
obtained by Hameed et al. (2014), Tehniyat et 
al. (2015), Nabil (2017) and Nabil and Hegab 
(2019) who mentioned that cotton mealybug 
population showed positive significant relationship 
with maximum temperature, minimum temperature 
and RH%. 

Natural Enemies  

During this study three parasitoids and four 
predators species were recorded. The parasitoids 
were Aenasius arizonensis (Girault), Anagyrus 
pseudococci (Girault) and Acerophagus 
gutierreziae Timberlake (Hymenoptera: 
Encyrtidae). All previously mentioned species 
are solitary endoparasitoids. The predacious 
species were Scymnus syriacus Mars., 
Coccinella undecimpunctata L. (Coleoptera: 
Coccinellidae), Chrysoperla carnea (Stephens) 
(Neuroptera: Chrysopidae) and Oruis laevigatus 
(Fiber.) (Hemiptera: Anthocoridae). 

As shown in Tables 3 and 4 during the first and 
second seasons 2016 and 2017, A. arizonensis 
recorded the highest number on the 3rd of July 
(32 individuals/sample) and the 19th of June 
(14 individuals/sample), successively. While, 
A. Pesudococci reached the highest number on 
the 12th of June (7 individuals / sample) and the 
5th of June (4 individuals / sample), respectively. 
A. gutierreziae appeared in rare individuals in 
all samples during the study course. 

Chrysoperla carnea was the most abundant 
predator during the study period followed by 
C. undecimpunctata. But S. syriacus and 
O. laevigatus appeared in a few numbers all 
over the study period. During the first and 
second seasons 2016 and 2017 C. carnea 
recorded the highest number on the 3rd of July 
(21 individuals / sample) and on the 19th of June 
(14 individuals / sample), successively. While, 
C. undecimpunctata reached the highest number 
on the 26th of June (14 individuals/ sample) and 
on the 19th of June (9 individuals/sample), 
respectively. These results were in agreement 
with those obtained by Khan et al. (2012) who 
stated that C. carnea and Cryptolaemus 
montrouzieri predators showed strong predatory 
potential against P. solenopsis, and being the 
most ravenous feeder. Moreover, prey stages 
also had a considerable effect on consumption 
rate, development and fecundity. Attia and 
Awadallah (2016) surveyed the predators, 
parasitoids and hyperparasitoids associated with 
nymphal and adult stages of P. solenopsis 
infesting five ornamental host plants and six 
weeds. They recorded six predacious species, 
two endoparasitoids and four hyperparasitoids. 
The predacious species were Hyperaspis 
vinciguerrae Capra, S. syriacus, Nephus (Sides) 
hiekei Fursch (Coccinellidae), Dicrodiplosis 
manihoti Harris (Cecidomyiidae), C. carnea, 
Sympherobius amicus Navas (Hemerobiidae) 
and Orius albidipennis (Reuter). The primary 
parasitoids were A. gutierreziae and Chartocerus 
dactylopii (Ashmead). Also, Bharathi and 
Muthukrishnan (2017) stated that the solitary 
endoparasitoid, A. bambawalei, was found as 
one of the key regulating factor for the 
mealybug, despite harboring 11 different 
hyperparasitoids. Nabil and Hegab (2019) 
recorded A. arizonensis as a primary parasitoid 
of P. solenopsis infesting okra plants. 
Substantially, good deal of natural enemies,  
both the predators and parasitoids were
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Fig. 1. Seasonal abundance of Phenacoccus solenopsis Tensily infesting green bean plants in 
Atfih (Giza) during summer season 2016 
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Fig. 2. Seasonal abundance of Phenacoccus solenopsis Tensily infesting green bean plants in 
Atfih (Giza) during summer season 2017 

 

 

Sampling date 

Sampling date 

R
H

 (
%

) 

RH (%) 



 
Zagazig J. Agric. Res., Vol. 47 No. (4) 2020 

 

915

Table 2. Correlation coefficient and multiple regression indicating the effects of some weather 
factors on Phenacoccus solenopsis Tinsley on green bean plantations at Atfih (Giza) 
during summer and nili seasons 2016 and 2017 

Location Season Considered weather factor r b CD (%) 
Max. Temp. ◦C  0.664**  0.003 
Min. Temp. ◦C  0.412  0.089 Summer 2016 
RH (%) -0.095  0.706 

72.30 

Max. Temp. ◦C  0.712**  0.009 
Min. Temp. ◦C  0.537*  0.022 Summer 2017 
RH (%) -0.296  0.022 

64.57 

Max. Temp. ◦C  0.277  0.266 
Min. Temp. ◦C  0.398  0.102 Nili 2016 
RH (%)  0.413  0.088 

20.04 

Max. Temp. ◦C  0.191  0.448 
Min. Temp. ◦C  0.456  0.057 

Atfih (Giza) 

Nili 2017 
RH (%) -0.400  0.101 

39.48 

 

Table 3. Seasonal abundance of natural enemies associated with Phenacoccus solenopsis Tinsley 
infesting green beans plants in Atfih (Giza) during summer season 2016 

No. of parasitoids No. of predators  
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Apr., 3 46 0 0 0 0 0 0 0 
10 85 0 0 0 0 0 0 0 
17 113 0 0 0 0 0 0 0 
24 155 1 0 0 0 0 0 0 
May,1 190 4 0 0 0 0 0 0 
8 202 9 2 0 0 5 0 0 
15 323 11 2 0 0 6 0 0 
22 399 13 3 0 0 9 4 0 
29 443 15 4 0 1 11 5 0 
Jun., 5 513 16 5 0 1 13 9 0 
12 533 22 7 0 0 15 11 0 
19 588 24 3 0 0 17 12 2 
26 628 25 1 0 0 18 14 4 
Jul., 3 717 32 1 1 1 21 2 3 
10 266 9 0 1 4 8 1 1 
17 171 5 0 0 0 3 0 1 
24 78 2 0 0 0 1 0 0 
31 29 2 0 0 0 0 0 0 
Total 5479 190 28 2 7 127 58 11 
Mean 304.39 10.56 1.56 0.11 0.39 7.06 3.22 0.61 
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Table 4. Seasonal abundance of natural enemies associated with Phenacoccus solenopsis Tinsley 
infesting green beans plants in Atfih (Giza) during summer season 2017 

No. of parasitoids No. of predators  
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Apr., 3 31 0 0 0 0 0 0 0 
10 39 0 0 0 0 0 0 0 
17 55 0 0 0 0 0 0 0 
24 68 0 0 0 0 0 0 0 
May,1 90 0 0 0 0 0 0 0 
8 112 0 0 0 0 0 0 0 
15 131 0 0 0 0 0 0 0 
22 185 1 0 0 0 0 2 0 
29 214 6 3 0 0 1 3 0 
Jun., 5 263 8 4 0 0 6 5 0 
12 320 12 1 0 0 9 7 0 
19 377 14 1 0 0 14 9 0 
26 406 13 0 0 0 13 5 2 
Jul., 3 448 10 0 0 2 9 0 2 
10 185 2 0 0 6 5 0 1 
17 122 1 0 0 0 0 0 0 
24 41 0 0 0 0 0 0 0 
31 16 0 0 0 0 0 0 0 
Total 3103 67 9 0 8 57 31 5 
Mean 172.39 3.72 0.50 0.00 0.44 3.17 1.72 0.28 

 
found associated with the field population of P. 

solenopsis, indicating great potential for 
environmental friendly natural biological 
control. 

Population Density of Phenacoccus 

solenopsis Tensily in Nili Seasons 

Results illustrated in Figs. 3 and 4 show that 
during the first and second seasons (2016 and 
2017) nymphs recorded one peak of activity on 
the 17th of December, consecutively. Also, adult 
females during the first and second seasons 
(2016 and 2017) had one peak of activity on the 
19th of November, respectively. The total 
number of alive stages had one peak of activity 
on the 3rd and the 17th December, during the first 
and second seasons (2016 and 2017), successively. 

Effects of some Weather Factors on P. 
solenopsis  

Results presented in Table 2 indicate that in 
the first and second seasons (2016-2017) 
maximum temperature, minimum temperature 
and RH (%) affected the total number of alive 
stages population by 20.04 and 39.48%, 
successively. Climatic conditions have a great 
impact on the population dynamics of cotton 
mealybug and its distribution over a wide host 
range (Prasad et al., 2012). Therefore, 
continuous monitoring of the population and 
dynamics of cotton mealybug is required to 
avoid severe crop losses with the ongoing 
changes in climatic conditions (Rezk et al., 
2019). 
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Fig. 3. Seasonal abundance of Phenacoccus solenopsis Tensily infesting green bean plants in 
Atfih (Giza) during nili season 2016 
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Fig. 4. Seasonal abundance of Phenacoccus solenopsis Tensily infesting green bean plants in 
Atfih (Giza) during nili season 2017 
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Natural Enemies  

During this study three parasitoids and four 
predators species were recorded. The parasitoids 
were A. arizonensis, A. pseudococci and A. 
gutierreziae. All previously mentioned species 
are solitary endoparasitoids. The predacious 
species were S. syriacus, C. undecimpunctata, 
C. carnea and O. laevigatus. 

As shown in Tables 5 and 6 during the first 
and second seasons 2016 and 2017 A. 
arizonensis recorded the highest number on the 
12th of November (22 individuals/ sample) and 
the 5th of November (9 individuals/ sample), 
successively. While, A. Pesudococci reached the 
highest number in the 26th of November (5 and 9 
individuals/sample) during the first and second 
seasons 2016 and 2017, respectively. A. 
gutierreziae appeared in rare individuals in all 
samples during the study course. 

Chrysoperla carnea was the most abundant 
predator during the study period followed by 
C. undecimpunctata and O. laevigatus. But 
S. syriacus appeared in a few numbers all over 
the study period. During the first and second 
seasons 2016 and 2017 C. carnea recorded the 
highest number on the 10th of December (16 and 
13 individuals / sample) during the first and 
second seasons 2016 and 2017, successively. 
While, C. undecimpunctata reached the highest 
number on the 26th of November (9 individuals / 
sample) and on the 3rd of December (6 
individuals / sample), respectively. O. laevigatus 
occurred at the highest number on the 3rd of 
December (6 individuals / sample) during the 
first season 2016. While, during the second one 
O. laevigatus reached the highest number on the 
19th of November (4 individuals / sample) and 
on the 3rd of December (4 individuals / sample). 

These results were in agreement with those 
obtained by Khan et al. (2012) who stated that 
C. carnea and Cryptolaemus montrouzieri predators 
showed strong predatory potential against 
P. solenopsis, being the most ravenous feeder.  

Efficacy of Some Insecticides Against the 
Cotton Mealybug and its Natural 
Enemies on the Cotton Mealybug, 
Phenacoccus solenopsis 

Eight insecticides from different chemical 
groups as foliar treatment applications were 
evaluated against the cotton mealybug P. 

solenopsis and its natural enemies under field 
conditions of summer seasons during 2016 and 
2017 on green bean plantation at Atfih district 
Giza Governorate. Results presented in Tables 7 
and 8 summarize the effects of the evaluated 
insecticides. It is obvious that during the first 
and second seasons (2016 and 2017) malathion, 
imidacloprid and thiamethoxam induced a fast, 
initial effect after 7 days of application against 
the cotton mealybug population. The reduction 
in the population was 91.10 and 84.77, 85.51 
and 83.99 and 82.23 and 81.25%, respectively. 
Followed by mineral oil, chlorpyrifos and 
buprofezin with values of 81.14, 80.05 and 
71.62, consecutively during the first season, 
while during the second one chlorpyrifos, 
mineral oil and buprofezin showed varied 
percentage of initial reduction with values of 
80.77, 75.91 and 66.89%, consecutively. Finally 
lufenuron and deltamethrin showed the lowest 
initial effect percentage of reduction after 7 days 
of application during the first and second 
seasons where the reduction  were 65.70 and 
65.57 as well as 62.08 and 61.71%, successively. 
The residual effect extended up to 21 days after 
initial application against the cotton mealybug 
population the reduction in the population 
during the first seasons (2016) was recorded 
with imidacloprid followed by thiamethoxam, 
chlorpyrifos, malathion, mineral oil, buprofezin, 
deltamethrin and lufenuron with values of 94.11, 
93.89, 91.15, 90.36, 84.76, 84.45, 82.30 and 
77.43%, respectively. While, during the second 
season  (2017) the highest reduction in the 
population was recorded with imidacloprid 
followed by thiamethoxam, malathion, 
chlorpyrifos, mineral oil, buprofezin, lufenuron 
and deltamethrin with values of 92.22, 88.11, 
87.99, 84.26, 81.10, 74.20, 73.69 and 69.27, 
consecutively. The mean population reductions 
of the cotton mealybugs after different 
insecticide treatments on green bean plants 
during two growing summer seasons (2016 and 
2017) showed that imidacloprid was the most 
effective insecticide causing 90.71 and 88.14%, 
consecutively, followed by malathion, 
thiamethoxam, chlorpyrifos, mineral oil, 
buprofezin, lufenuron and deltamethrin with 
values of 88.90, 86.24; 88.69, 85.82 ; 85.49, 
83.09 ; 82.35, 79.37; 78.45, 71.76 ; 72.24, 70.98 
and 71.94, 60.75%, successively. 

These results were in agreement with those 
obtained by  Mamoon-ur-Rashid et al.  (2011),  
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Table 5. Seasonal abundance of natural enemies associated with Phenacoccus solenopsis Tinsley 
infesting green beans plants in Atfih (Giza) during nili season 2016 

No. of parasitoids No. of predators  
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T
otal n
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S
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cu
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C
. ca
rn
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C
. u
n
d
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p
u
n
cta
ta
 

O
. la
evig

a
tu
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Sep ., 17 , 2016 68 0 0 0 0 0 0 0 

24 71 0 0 0 0 0 0 0 

Oct.,1 94 1 0 0 0 0 0 0 

8 182 3 0 0 0 0 0 0 

15 219 9 0 0 0 0 0 0 

22 247 10 1 0 0 5 0 0 

29 264 16 1 0 0 6 0 0 

Nov., 5 331 19 2 0 0 7 3 0 

12 531 22 2 0 1 10 4 0 

19 567 18 4 0 1 12 7 1 

26 600 15 5 0 0 13 9 1 

Dec ., 3 647 13 3 0 0 15 8 6 

10 644 11 1 0 0 16 1 5 

17 614 8 1 1 1 10 1 2 

24 383 4 0 1 3 7 1 1 

31 188 1 0 0 0 2 0 1 

Jan., 7, 2017 72 1 0 0 0 1 0 0 

14 45 1 0 0 0 0 0 0 

Total 5767 152 20 2 6 104 34 17 

Mean 320.39 8.44 1.11 0.11 0.33 5.78 1.89 0.94 
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Table 6. Seasonal abundance of natural enemies associated with Phenacoccus solenopsis Tinsley 
infesting green beans plants in Atfih (Giza) during Nili season 2017 

No. of parasitoids No. of predators  
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Sep ., 17 , 2017 69 0 0 0 0 0 0 0 

24 72 0 0 0 0 0 0 0 

Oct.,1 95 0 0 0 0 0 0 0 

8 133 2 0 0 0 0 0 0 

15 203 2 0 0 0 0 0 0 

22 213 3 0 0 0 3 0 0 

29 250 7 0 0 0 5 0 0 

Nov., 5 266 9 1 0 0 2 1 0 

12 316 6 3 0 2 7 2 1 

19 479 5 6 0 4 9 3 4 

26 514 3 9 0 1 10 5 3 

Dec ., 3 570 3 4 1 1 11 6 4 

10 588 1 2 1 0 13 1 2 

17 676 0 1 2 0 8 1 1 

24 349 0 1 1 0 6 0 1 

31 184 0 0 1 0 1 0 1 

Jan., 7, 2018 104 0 0 0 0 1 0 0 

14 58 0 0 0 0 0 0 0 

Total 5139 41 27 6 8 76 19 17 

Mean 285.50 2.28 1.50 0.33 0.44 4.22 1.06 0.94 
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Table 7. Impact of different insecticides against the cotton mealybug, P. solenopsis and its 
associated natural enemies on green bean plants in Atfih (Giza) during summer season 
2016 

Days after post treatment and  reduction percentages 
P. solenopsis Parasitiods Predators 

Treatment 

7     
days 

14 
days 

21  
days 

Mean 7     
days 

14  
days 

21  
days 

Mean 7     
days 

14  
days 

21  
days 

Mean 

Mineral oil  81.14 81.14 84.76 82.35c 76.69 78.45 76.79 77.31d 73.82 71.96 74.11 73.30e 

Iufenuron  65.7 73.60 77.43 72.24e 75.71 78.95 73.12 75.92ed 74.64 74.64 70.74 73.34e 

Chlorpyrifos  80.05 85.26 91.15 85.49b 82.91 83.54 81.09 82.51c 75.69 79.17 80.77 78.54d 

Malathion  91.10 85.24 90.36 88.90a 88.17 89.74 90.18 89.36a 88.33 88.33 89.23 88.63b 

Deltamethrin 62.08 71.43 82.30 71.94e 78.02 71.43 72.64 74.03fe 75.69 81.77 83.17 80.21d 

Buprofezin  71.62 79.28 84.45 78.45d 69.70 75.76 72.92 72.79f 67.59 72.99 70.09 70.22f 

Thiamethoxam  82.23 89.94 93.89 88.69a 85.11 85.66 89.02 86.59b 81.48 86.11 80.77 82.79c 

Imidacloprid  85.51 92.50 94.11 90.71a 90.10 89.54 92.49 90.71a 88.78 94.39 89.64 90.94a 

Control 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

LSD 3.02 2.25 2.21 

f 50.61 62.08 72.77 

 
Table 8. Impact of different insecticides against the cotton mealybug, P. solenopsis and its 

associated natural enemies on green bean plants in Atfih (Giza) during summer season 
2017 

Days after post treatment and  reduction percentages 
P. solenopsis Parasitiods Predators 

Treatment 

7     
days 

14 
days 

21  
days 

Mean 7     
days 

14  
days 

21  
days 

Mean 7     
days 

14  
days 

21  
days 

Mean 

Mineral oil  75.91 81.1 81.1 74.37c 77.22 82.92 88.12 82.75c 80.39 84.13 85.51 83.34c 

Iufenuron  65.57 73.69 73.69 70.98d 68.94 70.88 79.74 73.19e 67.65 76.19 72.83 72.22de 

Chlorpyrifos  80.77 84.26 84.26 83.09b 82.02 86.51 90.62 86.38b 83.46 88.1 91.85 87.80b 

Malathion  84.01 87.99 87.99 86.24a 89.95 92.46 94.76 92.39a 90.71 92.48 89.7 90.96a 

Deltamethrin 61.71 69.27 69.27 60.75e 69.85 71.53 80.19 73.85e 64.71 64.29 80.43 69.81e 

Buprofezin  66.89 74.2 74.2 71.76d 79.9 70.59 74.2 74.89d 70.59 76.19 72.83 73.20d 

Thiamethoxam  81.25 88.11 88.11 85.82a 91.01 93.26 90.62 91.63a 88.97 92.86 91.85 91.23a 

Imidacloprid  83.99 90.22 90.22 88.14a 85.14 94.43 96.12 91.89a 90.2 94.44 92.75 92.46a 

Control 0.00 0.00 0.00 0.00g 0.00 0.00 0.00 0.00g 0.00 0.00 0.00 0.00 g 

LSD 1.92 2.63 3.05 

f 144.31 63.93 63.93 
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Ashiq et al. (2015) and Rezk et al. (2019) who 
stated that imidacloprid, thiamethoxam and 
malathion proved to be the best products after 5 
and 7 days of application against mealybug.  

Impact on the Natural Enemies 

Results presented in Tables 7 and 8 indicate 
that there are significant differences among all 
treatments in parasitoids reduced percentages 
after insecticides application. During the first 
season (2016) imidacloprid was the most toxic 
insecticide against parasitoids where the 
percentage of reduction was 90.71% followed 
by malathion, thiamethoxam, chlorpyrifos, 
mineral oil, lufenuron, deltamethrin and 
buprofezin with values of 89.36, 86.59, 82.51, 
77.31, 75.92, 74.03 and 72.79%, successively. 
While, during the second season (2017) 
Malathion was the most toxic insecticide against 
parasitoids where the percentage of reduction 
was 92.39% followed by imidacloprid, 
thiamethoxam, chlorpyrifos, mineral oil, 
buprofezin, deltamethrin and lufenuron where 
the percentages of reduction were 91.89, 91.63, 
86.38, 82.75, 74.89, 73.85 and 73.19%, 
consecutively. Similar results were reported by 
(Aheer et al., 2009; Mamoon-ur-Rashid et al., 
2011) who mentioned that all tested insecticides 
proved to be significantly effective against 
mealybug up to 7 days after treatment. The use 
of synthetic insecticides is extremely toxic to 
natural enemies of mealybugs. Results tabulated 
in Tables 7 and 8 clear that there were 
significant differences among all treatments in 
predators reduced percentages after insecticides 
application. During the first season (2016) 
imidacloprid was the most toxic insecticide 
against predators where the percentage of 
reduction was 90.94% followed by malathion, 
thiamethoxam, deltamethrin, chlorpyrifos, 
lufenuron, mineral oil and buprofezin with 
values of 88.63, 82.79, 80.21, 78.54, 73.34, 
73.30 and 70.22%, successively. During the 
second season 2017 also imidacloprid was the 
most toxic insecticide against predators where 
the percentage of reduction was 92.46% 
followed by thiamethoxam, malathion, 
chlorpyrifos, mineral oil, buprofezin, lufenuron 
and deltamethrin with values of 91.23, 90.96, 
87.80, 83.34, 73.20, 72.22 and 69.81%, 
respectively. In that year, there was insignificant 

difference among imidacloprid, thiamethoxam 
and malathion, Likewise, there were 
insignificant differences between treatments of 
buprofezin and lufenuron with LSD = 3.05 at (P 
≤ 0.05). 

The cotton mealybug, P. solenopsis (Tinsley) 
(Hemiptera: Pseudococcidae), has become a 
widespread pest causing serious losses in several 
economically important crops, particularly cotton 
(Rezk et al., 2019). The use of agrochemicals 
particularly pesticides, can hamper the effectiveness 
of natural enemies, causing disruption in the 
ecosystem service of biological control. Malathion, 
imidacloprid, thiamethoxam, chlorpyrifos, 
deltamethrin, buprofezin, lufenuron and mineral 
oil, these products that are registered for use in 
green bean and other vegetables against several 
pests. These results were in agreement with 
those obtained by Mamoon-ur-Rashid et al. 
(2011) and Karmakar and Shera (2017) who 
disclosed that, the use of synthetic insecticides is 
extremely toxic to predators such as C. carnea, 

Hippodemia convergens, Coccinella septempunctata 
L., Brumus saturalus and C. montrouzieri of 
mealybugs. Imidacloprid was found comparatively 
the  most  toxic  to  the  activities  of predator,  
C. carnea  up  to  10  days  after  application  of  
insecticides. Also, mentioned that buprofezin 
insecticide may be preferred as first spray to 
other recommended insecticides for the control 
of mealybug to conserve the natural enemies in 
cotton ecosystem. 
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وأNfاcde اPhenacoccus solenopsis Tinsley  `SaSbXU دارة ^[\ة YZ اWXRU اQRSTNU رNO وإ
 cdZ `Xbh\iUاءا\klUا cSUmOcnUت اchcbp Qqf 

rsmt ى\bO Nivw QpcwأWx^ اوى\vbU١ ا- zZرNbf نcba|د -١ci^ rSXqUاNbf }wc٢آ-Q�bxUا Nivw Ni^أ NSxUا Ni^٢ أ 

  jqg-  اhkpZة- اabXZ- n^dZث اhZراjg  \klآh ا-abc defgث و^V[\ اVWVXYZت  -١

  fgVx -jqg\ اV^hZز[v-\ اhZراl\  آst^-ku و^V[\ اVXYZت  -٢

 :jxPhenacoccus solenopsis Tinsley Hemiptera[� درا�Vت �|j�� nul \kuة  vc اZ|~{ اk^dZ|}،أ
Sternorrhyncha: Coccoidea: Pseudococcidae (a�V�Zت اVWVX� �kqW {�Zا �k�VkZ اj��Zاء �} Yg~|\ أ�

�وjf}kWا��Vb�cZ\ اhkpZة ��ل kkZV��g }k��ag{ ��ل kqZا nukYZوا n n��ag ات ، ٢٠١٧ و ٢٠١٦jk��W \درا� sW
أو�Vec  ، �bاXWj�Z~\ اkfkX~Z\ وأdlا�al �fcP. solenopsis Veا�g اVY�Zخ nul آ��V\ اdf�Zاد و��jات اV�YZط j�bZة 

  �V�YZاVekul �qb��Zأن ا  P. solenopsis ،\k�kqZا sا�a�Zا n�\�^ VeZ �p�  \k��agةd{ �٣}  وا�k��a�Zل ا�� akZa] 
 {�V�Z٢٠١٧ و ٢٠١٦(ا£ول وا({Zاa�Zا nul ،،V�Ykc  ،\kّukYZا sا�a�Zة ^�\ �} اj�bZا �up� ةdوا� \k��ag {� ١٧ و ٣ 

 {�V�Zا£ول وا }k��a�Zل ا�� ،jX�t]ا)٢٠١٧ و ٢٠١٦(دa�Zا nul ،{Z،تje¥أ l  خVY�Zا �gاa{� \u����Zارة د اj� \xر
Vk�dZى واaq|Zاء اaeZا \kXtYZا \ca�jZا \Xtو� {|k^dZا }~|Zا vc ةj�� §g \Xxag \]aYfg \^�l . sW \را�dZل ه©¨ ا��

\�j��g اعaأ� \fcت وأرVkuk�� \��� �kptW ، �up� n�Zت اVkuk�~ZاAenasius arizonensis (Girault) ، Anagyrus 

pseudococci (Girault) و Acerophagus gutierreziae Timberlake (Encyrtidae).، n�Zت اV�j���Zا V�Ykc 
  �up�Scymnus syriacus Mars., Coccinella undecimpunctata (L.) (Coleoptera:Coccinellidae), 

Chrysoperla carnea (Stephens) (Neuroptera: Chrysopidae) and Orius laevigatus (Fiber.) 
(Hemiptera: Anthocoridae). . sW ،\]j�bZه©¨ ا¬�\ ا nul ةj~ktuZ \ZوVbg {�skk|W \]j�� اتdkXg \k�V�� 

mineral oil،lufenuron ،chlorpyrifos ،malathion  ،deltamethrin ،buprofezin  ،thiamethoxam و 
imidacloprid  ةj�� nul P. solenopsis~Zا Veا�dlوأ kfkX\ �bW Zوف اj�Zاu|bتVWVX� nul \kاءj��Zا VkZa�V�Zا ، 

d� \kZVf� nulن أVآ d]jcauاآdk�]أن إ Vekul لaqbZا sW {�Zا  �V�YZا �bأو� P. solenopsis \XtYc V�ًV� ptgً� ا��
١٧±٨٩-٧١±٩٠%Zد اdl {�  dfc اتj�bام٢١d���´ا }g Vgًa] ،kuk�~Zا d� jk��W nulأ �p� d]jcauاآdk�]ت  إV

��V�jت و�Zا \~XWj�Zاc}|k^dZ{ ا~|Zا vc ةj�b،  �V�YZا �bى[ً�أ أو�dkXg أن V \]j�bZا a�YZت اV��Yg  buprofezin) 
 .  ا£�jىاdkX�Zات اjX���Zةأآ�j أdlµZ V�ًVgاء اlufenuron ( }g \kfkX~Zو 

 

 

 ـــــــــــــــــــــــــــ
 :ــmنـاi�viUــــ

 . fgVx\ اaqY�Zرة– آku\ اhZراl\ –أ��Vذ اj�bZات ا´^�Vqد[\  ــ� ـ�ـــNbfpcاbf NSivUـNاbUـ�tN . د.أ -١
� mivwد أ^Wxvw Ni.د.أ -٢t�aUاNbf   \]دVq�^´ات اj�bZذ اVأ��– \lراhZا \kuآ – \fgVx v]زV^hZا. 


