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ABSTRACT

Two field experiments were conducted to study the population dynamics of whitefly, Bemisia
tabaci (Genn.) and the cotton mealybug, Phenacoccus solenopsis Tinsley .The efficacy of some insecticides
against these insect pests infesting eggplant plants were evaluated at Sharkia Governorate during the two
successive seasons of 2016 and 2017. The obtained results revealed that B. tabaci recorded four peaks of
abundance and the highest peak was the fourth one during 2016 and2017 seasons, respectively. Moreover, P.
solenopsis recorded two peaks in the first season 2016 and the highest peak was the second one, while in the
second season 2017, it had three peaks and the highest peak was the third one. The infestation of these insect
pests was more abundant in the second season than in the first one, which may be due to the influence of the
studied climatic factors. Moreover, results showed that Lambada-cyhalothrine+thiamehoxam and imidacloprid
were the most efficient insecticides against B. tabaci followed by pyriproxyfen, abamectin+thiamethoxam,
buprofezin and spiromesifen, which classified as moderately toxic against the tested insect during the two
seasons, respectively. And also, results indicated that thiamethoxam and abamectin were the most toxic
insecticides against P. solenopsis followed by imidacloprid, emamectin benzoate, pyrethrins and chlorpyrifos
in both seasons, respectively. This study might leads to understand the ecology of these pests which will help in
designing the integrated pest management programs for their control. On the other hand, it shows the role of

systemic insecticides which are less harmful to natural enemies.
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INTRODUCTION

Eggplant (Solanum melongena L.) is one of the most
important vegetable crops grown in Egypt with large areas
due to its economic importance and nutritional value. It
infested by certain piercing-sucking insect pests such as the
cotton mealy bug, Phenacoccus solenopsis Tinsley and the
white fly, Bemisia tabaci (Gennadius).

They are important plant pests that fed on plant
juices, causing yellowing of leaves and weakness of the
plant. They secrete the honeydew during feeding , which
encouraged the growth of sooty molds and reduced in the
process of photosynthesis and death of susceptible plants
and transmitted the phytopathogenic agents( Fereres and
Moreno,2009; Abbas et al., 2010; Vennila et al., 2011 ;
Moura etal.,2012; Nabil ,2017 and Nabil and Hegab,2019).
The changes in climate factors played as an extrinsic
integrative factor for determining the abundance and
distribution of their insects. Agricultural practices for
vegetable production currently require high inputs of
chemical insecticides and fertilizers. There are many well-
documented safety, health, and environmental concerns, as
well as the development of resistant insect pests, in
association with high chemical usages (Simmons and Abd-
Rabou, 2009). Consequently, growers have become
dependent on insecticides to prevent economic losses
(Palumbo et al., 2007). Farmers generally use pesticides
for the successful control of insect pests (Hasanuzzaman et
al., 2016). Insecticides such as Spiromesifen, pyriproxyfen,
buprofezin,  imidacloprid, lambada  cyhalothrine+
thiamethoxam and Abamectin+ thiamethoxam were
registered for whitefly B. tabaci control. Also, there were
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other insecticides, emamectin benzoate, chlorpyrifos,
pyrethrins, thiamethoxam, imidacloprid and abamectin
were recommended for controlling the mealy bug under
field conditions in Egypt. These pesticides were the most
common and repeatedly applied on numerous eggplant
fields and other crops (Seal, 2008; Nadeem et al., 2011,
Fida et al., 2017 and Jahel et al., 2017). This study could
clarify some points to develop management strategies
including the ecological parameters to specify the proper
timing for pest control. Accordingly, The aim of the
present work was conducted to follow up the population
densities of B. tabaci and P. solenopsis on eggplant plants
and evaluate the efficacy of some insecticides against these
pests.

MATERIALS AND METHODS

Field experiments

An area about 2066 m? of eggplants (45 days old)
was divided into two equal experimental areas at Hihhya
district, Sharkia Governorate, Egypt during 2016 and 2017
seasons. The experimental design used was a completely
randomized blocks for evaluation both insect pests with three
replicates. Each plot (40m?) was about 4 meters wide and 10
meters length with a one meter buffering area between the
plots and the space between seedlings was 40 cm. The
sowing date was in the second week of February during the
two successive seasons. The first plant sample was started
after one month of transplantation then continued weekly
through the growing seasons until the fourth week of July for
P. solenopsis and the second week of September for B. tabaci
during 2016 and 2017 seasons.
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Plant Samples

Thirty leaves from each replicate were taken
randomly from both diagonal directions of the control plots.
These leaves were transferred to the laboratory and examined
using a stereomicroscope in the same day. The immature
stages of B. tabaci and the different stages of P. solenopsis on
both surfaces of the leaves were counted and recorded
according to Audemard and Milaire (1975).

Daily records of temperature and relative humidity
were obtained from the Agrometeorological Station during
the period of this investigation. Simple correlation values
(r) and coefficient of determination percentage (C.D. %)
were calculated using Computer Program (COSTAT,
2005).

Insecticide rates and applications

Two field experiments were conducted to
investigate the efficiency of some insecticides of different
groups against B. tabaci and P. solenopsis on eggplant
during 2016 and 2017 seasons. All insecticides were
applied at the label-recommended rates against B. tabaci
on eggplant plants as follows: Spiromesifen (Oberon 24 %
SC) at 240 cmd/fed., pyriproxyfen (Admiral 10 % EW) at
240 cm®f/fed., buprofezin (Applaud 25 % SC) at 600
cm?¥/fed., imidacloprid ( Mallet 35 % SC) at 30 cm?/100 L
water, lambada cyhalothrine+thiamethoxam (Engeo 24.7
% SC) at 160 cm®¥ fed. and Abamectin+ thiamethoxam
(Gate Fast 12 % SC) at 200 ml/ fed. . Also, there were
other pestisides such as: emamectin benzoate (Pasha 1.9%
EC) at 250 cm?/fed., chlorpyrifos (Dursban 48% EC) at
one L/fed., pyrethrins at 440 ml/Fed., thiamethoxam
(Actara 25% WG) at 25 g/ /100L, imidacloprid (Best 25%
WP) at 75 ml /100 /L water and abamectin (Abamex 1.8
EC) at 40 ml/100 L water were evaluated against P.
solenopsis on eggplants under field conditions. All
insecticides were obtained from Plant Protection Research
Institute, Agriculture Research Centre (ARC), Dokki, Giza.
Regarding the foliar spray treatments with a single
application were done in the first week of June and the first
week of August for P. solenopsis and B. tabaci during
2016 and 2017seasons, respectively at a volume of 200 L
of water per Feddan using a knapsack motor sprayer. The
number of B. tabaci insects was recorded before spraying
and after 1, 3, 7, 10 and 14 days of treatment, whereas, the
number of P. solenopsis insects was recorded before
spraying after 1, 3, 7, 10 and 14 days of treatment. Initial
effect was recorded after one day of spray, while the
residual effect was estimated during the period ranged
from 3 to 14" day after spray. Samples of thirty leaves
were randomly collected from each replicate and placed in
paper bags, for inspection in the laboratory. Alive stages
of insects in plots treated with different compound were
separately counted for estimating the percentage of
reduction. Statistical analyses to compare the efficiency of
the treatments and the daily number of alive stages were
analyzed using ANOVA with Duncan’s test at the 95%
confidence level. The percentage of reduction in the
populations of the tested pests was calculated according to
the equation of Henderson and Tilton’s (1955) as follows:

R=100x 1 - (Ta.Ch)/(Th. Ca)
Where:
R = Percentage reduction in infestation
C = Insect number in the untreated control plot.
T = Insect number in the treated plot.

a = After insecticide application.
B= Before insecticide application.

RESULTS AND DISCUSSION

1. Population density of the whitefly and the cotton
mealybug as a main insect pests infesting eggplant
The obtained results arranged in Figs. 1 and 2 showed
the population density of the cotton whitefly, B. tabaci on
eggplant plants during 2016 and 2017 seasons. The
population density of B. tabaci started with a small number
then increased gradually to reached the first peak of
abundance with values of 889 and 1042 individuals at
(26.1°C with 66.9% R.H.) and( 27.0°C with 67.2 % R.H.) in
the fourth week of April 2016 and 2017 seasons. The second
peak occurred in the fourth week of May during 2016 season
at 29.7°C with 60.9% R.H. and represented by 677
individuals, while in the second season the second peak was
noticed in the third week of May at (29.7 °C and 61.1% R.H.)
followed by the third one which recorded in the fourth week
of June with a total numbers of 842 and 976 individuals at
means of (29.0°C with 64.3% RH.) and (29.4°C with 65.4 %
RH) during the both studying seasons, respectively. On the
other hand, the population density of the insect pest increased
sharply to reached the highest peak (the fourth peak) in the
second week of August at (27.8°C with 67.5% R.H.) and
(28.0°C with 69.2% R.H.) and represented by 1556 and 1677
individuals during 2016 and 2017 seasons, successively.
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Fig. 1. Seasonal fluctuation of the whitefly, Bemisia tabaci
, infesting eggplant at Sharkia Governorate
during 2016 season
The obtained results arranged in Fig. (3) showed

that the population density of the cotton mealybug , P.

solenopsis in the first season 2016 on eggplants. It can be

noticed that, the population begin with a few number and
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increased gradually to reached the first peak of May 2016
at (29.7°C with 60.9% R.H.) and represented by 1389
individuals, Followed by the second peak (the highest
peak) which recorded in the fourth week of June 2016
with values of 1757 individuals at means of 29.0°C with
64.3% RH. .
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Fig. 2. Seasonal fluctuation of the whitefly, Bemisia tabaci
, infesting eggplant at Sharkia Governorate
during 2017 season

Data in Fig. (4) illustrated that the population density
of this insect showed three peaks of abundance during 2017
season. The first peak recorded in the second week of April
2017 at (26.4 °C with 66.1% R.H.) and represented by 429
individuals. The second one occurred in the third week of
May and represented by 1656 individuals at means of 30.1°C
with 61.2% R.H..While, the population density of this insect
reached to the highest peak (the third one) in the third week
of June at (29.6°C with 64.1% RH.) and represented by 1884
individuals.

As a conclusion , the obtained data in Figs. (1, 2, 3
and 4) indicated that , the cotton white fly, B. tabaci had
four peaks of abundance annually and the highest peak was
the fourth one and represented by 1556 and 1766
individuals /90 leaves in the second week of August during
the two successive seasons 2016 and2017, respectively.
Moreover the cotton mealybug , P. solenopsis had two
peaks in the first season 2016 and the highest peak was the
second one and represented by 1757 individuals /90 leaves
,while in the second season 2017 this insect had three
peaks and the highest peak was the third one and recorded
1884 individuals /90 leaves.
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3. Seasonal fluctuation of the cotton mealybug,
Phenacoccus solenopsis Tinsley, infesting eggplant
at Sharkia Governorate during 2016 season
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The total numbers of aforementioned tested insects
were higher in the second season than in the first one it
may be due to the moderate values of temperature and
highly values of relative humidity. These results agree with
the findings of Abou-Zaid et al.(2012) and Hegab et
al.(2014), who recoded that the population of B..tabaci
reached its peak at the half of August. Nabil (2017) who
showed that the females of P. solenopsis had two peaks of
activity in June and August. Nabil and Hegab (2019),
states that the occurrence of P. solenopsis had one peak in
the first season and three peaks in the second season.

2. Effect of temperature and relative humidity on the
population density of B. tabaci and P. solenopsis
infesting eggplant

Effect of temperature

The obtained results in Table 1 revealed that the mean
of temperature had a highly significant positive effect on the
population density of P. solenopsis (r1=0.638** and 0.659 **)
in the two seasons, respectively. While it had a positive and
non-significant effect on the population density of B. tabaci
(r1=0.259 and 0.273) in the two seasons, consecutively.

Effect of relative humidity

The correlation coefficient between population
density of P. solenopsis and relative humidity was negative
and non-significant (r, = -0.144 and -0.146) in the two
seasons, successively. Meanwhile, the correlation between
relative humidity and population density of B. tabaci was
positive and highly significant where r, =0.649** and
0.598** during 2016 and 2017 seasons, respectively.

Results in Table 1 showed the R?, both correlation
coefficient and coefficient of determination greatly
influenced by the two aforementioned meteorological
factors which played a conspicuous role in detecting the
activity of these insect pests during the aforementioned
investigated seasons. These results are in agreement with
those obtained by Hegab (2015) who showed that the
correlation between the number of whitefly and relative
humidity was positively significant. Nabil (2017) found
that the temperature had a positive significant effect on
females population of P. solenopsis. Nabil and Hegab
(2019) found that the temperature had a positive significant
effect on the population of cotton mealy bug nymphs while
it showed negative significant correlation between R.H.
and the population of them.

Table 1. Coefficients of correlation and determination
percentage between the means of temperature
and relative humidity and the mean number of
B. tabaci and P. solenopsis infesting eggplant
plantations at Sharkia Governorate during

2016 and 2017 seasons
Simple correlation Coefficient of
coefficient Determination (%)
1% season (2016) n r R?
B. tabaci 0.259 0.649** 46
P. solenopsis 0.638** -0.144 54
2" season (2017) rn r2 R?
B. tabaci 0.274 0.598** 39
P. solenopsis 0.659** -0.146 55

r1 = Simple correlation coefficients between means of temperatures and
the total numbers of insects.

r, = Simple correlation coefficients between means of relative humidity
and the total numbers of insects.

**=significant at 0.1 level of probability.

3. Efficacy of the tested insecticides against the cotton
whitefly, B. tabaci infesting eggplant under field
conditions

Data concerning the efficiency of three IGR, itisa
selective insecticides (spiromesifen class of spirocyclic
tetronic acids, generally known as keto-enols, pyriproxyfen
class of juvenile hormone mimic, and buprofezin class of
chitin  synthesis inhibitor), imidacloprid, lambada-

cyhalothrine + thiamethoxam and Abamectin +

thiamethoxam against the whitefly attacking eggplant (var.

Classic) plants under field conditions for two seasons

(2016 and 2017) illustrated in Tables (2 and 3). In the first

season, all tested insecticides showed high efficiency in

mortality of the whitefly nymphs and adults. Also,
there are significant differences between all tested

compound. Application of Lambada cyhalothrine +

thiamethoxam at 160 cm?fed. gave an excellent effect

either as initial or residual effect recorded 83.62 and 93.88

%, respectively. Abamectin+thiamethoxam at 200 ml/fed

caused 63.00 % as initial effect and 80.95 % as mean or

residual effect, while, imidacloprid at 30 cm®/100 L water
indicated only 53.70 % as initial effect and 88.13 % as
mean of residual effect. However, application of
buprofezen at 600 cm3fed. Showed moderate effect
between pyriproxyfen at 240 cm®/ fed. and spiromesifen at

240 cm¥ fed either as initial or residual effect which

recorded 45.73,82.53 and 40.30, 78.70 and 35.25 and

74.965 %, respectively against the whitefly. After 3 days

of treatments, the highest percentage of reduction was

88.00, 77.93, 77.52 and 72.65 for lambada cyhalothrine+

thiamethoxam, imidacloprid, pyriproxyfen and abamectin

+ thiamethoxam  compared with to untreated control,

respectively. At 7 days after application, it was clear that

all the tested insecticides caused significant reduction of

B. tabaci popoulation comparing with control. The

percentage of reduction ranged between 77.14 % for

spiromesifen to 96.29 % for lambada- cyhalothrine+

thiamethoxam after 10 days from application. Regarding
the general mean, it is noticed that lambada-cyhalothrine+
thiamethoxam showed the most effective formulation and
the highest reduction effect on whitefly during the first

season with (96.73%), followed by imidacloprid (81.24

%), abamectin+thiamethoxam (77.36%) and pyriproxyfen

(75.05 %), whereas, pyriproxyfen and buprofezin were

classified as moderately toxic to B. tabaci (Table 2).

During the second season of 2017, after one day

application (initial effect), maximum reduction of whitefly,

B. tabaci was recorded in lambada- cyhalothrine +

thiamethoxam (76.95 %) and Abamectin + thiamethoxam

(48.53 %) while pyriproxyfen and spiromesifen gave the

minimum reduction with 37.63 % and 31.63%, whereas,

buprofezen showed 28.84 %reduction, which classified as

a slightly toxic formulation against B. tabaci as compare to

untreated control. After 3 days, it was also observed that

lambada-cyhalothrine+ thiamethoxam, pyriproxyfen and
abamectin+ thiamethoxam were recorded 83.30, 75.17 and

72.31 %, respectively, followed by imidacloprid (71.47%),

and those treatments were significantly different (P<0.05),

whereas, spiromesifen and buprofezen were 67.71 and

69.24 % classified as moderately toxic to B. tabaci, as

compare to untreated control, respectively. Regarding to

data recorded at 7, 10 and 14 days, it is obviously that,
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lambada-cyhalothrine+thiamethoxam was the most
effective 88.48, 90.33 and 92.77 that are classified as
highly toxic to B. tabaci, whereas, spiromesifen was
indicated 75.73, 81.17 and 85.22 % as percentage
reduction classified as moderately toxic to B. tabaci, as
compare to untreated control, respectively. From these
data it clear that the residual effect means ranged between
7784 % for spiromesifen to 88.72 % for lambada-
cyhalothrine+ thiamethoxam. In respect to the general
effect, it seem that lambada-cyhalothrine+ thiamethoxam
at 160 cm?¥/ fed. was the most effective (86.36 %) and the
effect was decreased gradually to reach 68.88 and 68.59 %
mortality for spiromesifen and buprofezen , respectively
(Table 3). Eggplant (Solanum melongena) is one of the
most favored host plants, the whiteflies exhibit preferences
for this plant among different varieties, as leaf trichrome
density, trichrome length and leaf lamina thickness were
positively correlated with numbers of whitefly adults and
eggs (Seal, 2008 ; Hasanuzzaman et al., 2016 and Satar et
al., 2018). Many chemical pesticides and integrated
protection programs are used to control this pest and to
decrease the widespread damage. Two selective foliar
insecticides with different modes of action have been
developed that are effective in reducing whitefly
populations. Buprofezin is an insect growth regulator
(IGR) that inhibits chitin synthesis (Ishaaya, 1988 and
Palumbo et al., 2001) and spiromesifen is registered IGR-

Table 2. Average population and reduction percentages of t

, November, 2019

like compound that inhibits lipid biosynthesis (Nauen et
al., 2003). Morin et al. (2008) found that high levels of
resistance in B. tabaci to pyriproxyfen have been observed
in several regions. In Florida, spiromesifen applied in
different vegetable cropping systems at rates ranging from
100 to 150 g a.i/ha provided significantly greater control to
B. tabaci nymphs than conventional insecticides (Toapanta
et al., 2008). Also, Sterk et al. (2008) stated that
spiromesifen and some neonicotinoids are very effective
against larvae and adults of different species of whiteflies,
spider mites. In addition, spiromesifen was effective
against all immature stages of whiteflies but exhibited
geographical ~ susceptibility  differences.  However,
spiromesifen was significantly more active against early
instars of whiteflies based on lowest LCses recorded
(Prabhaker and Toscano, 2008). The efficac of different
insecticides in controlling whitefly have been done by
various workers viz (Jeschke, 2008; Palumbo, 2009;
Nadeen et al., 2011and Fida et al., 2017). Also, Ghosal et
al. (2018) found that the reduction of whitefly population
over control after two sprays was 83.94% in spiromesifen+
imidacloprid followed by spiromesifen (80.39 %),
buprofezin  (73.67%), and imidacloprid (73.40%).
Sulfoxaflor, abamectin+thiamethoxam and spirotetramat
had the highest efficacy against P. solenopsis which
recorded 80.3-96.05% reduction of the insect population
after 21 days of application (Rezk et al., 2019).

he cotton whitefly, Bemisia tabaci (Genn.) infested eggplant

after application of chemical insecticides during 2016 season
Compound Pre- Days post treatment Mean of General
Count 1day 3days 7days 10days 14days  Residual effect  mean
Spiromesifen No. 568 441 2.28 2.06 1.80 157 1.92 2.42¢
240 cmP/fed %Red. ' (3525) (68.64) (7318) (77.14) (80.90) 74.965 67.02
Pyriproxyfen No. 584 3.80 1.68 1.66 129 0.88 137 1.86°
240 cm/fed. % Red ' (45.73) (7752) (7898)  (84.06) (89.59) 82.53 75.05
Buprofezin No. 6.37 4.56 2.30 193 172 1.30 181 2.36¢
600 cm?/fed. % Red ) (4030) (70.79) (7759)  (8052) (85.90) 78.70 71.02
Imidacloprid No. 6.16 3.42 174 0.93 0.45 0.80 0.98 1.468
30 cm3/100 L water % Red ' (5370) (77.93) (88.84)  (94.73) (91.03) 88.13 81.24
lambada cyhalothrine + No. 6.77 133 1.04 0.69 0.16 0.12 0.50 0.664
thiamethoxam 160 cm®fed. % Red ' (8362) (88.00) (9246)  (96.29) (98.78) 93.88 91.83
Abamectin + thiamethoxam No. 577 2.56 202 1.84 113 093 148 1.888
200 ml/fed % Red } (63.00) (72.65) (7642)  (85.87) (88.87) 80.95 77.36
Control 8.29 9.94 10.61 1121 11.49 12.00

L.S.D. for Treatments=7.5334 L.S.D. for Periods=6.9745

Figures in parentheses refer to the percentages of reduction in mealybug’s population comparing to control.

In the same column, means followed by the same letters are not significantly

differed, p = 0.05 by Duncan (1955).

The concentrations used were based on the recommendations of the Egyptian Ministry of Agriculture for each insecticide to control cotton pests under

field conditions.

4. Efficacy of the tested insecticides, against the cotton
mealybug, P. solenopsis Tinsley on the eggplant under
field conditions

Data in Tables (4and 5) clearly indicated that the
order of efficiency of the tested insecticides was the same at
both initial and residual effects in both seasons 2016 and

2017. No insecticide provided greater than 88.13% direct

mortality of P. solenopsis. All treatments significantly

reduced P.solenopsis on eggplant, compared with the
nontreated control. The tested insecticides could be
descendingly arranged as follows based on the initial effect:
emamectin benzoate, chlorpyrifos, pyrethrins, thiamethoxam,
imidacloprid and abamectin. Based on the initial effect

values, the results indicated that emamectin benzoate
insecticide was the most toxic insecticide (88.13 %) followed
by chlorpyrifos (87.43 %), pyrethrins (79.71%),
thiamethoxam (68.67 %), imidacloprid (65.03 %) and
abamectin (40.87%) against P. solenopsis in 2016 season. At
3 days after treatment, emamectin benzoate at 250 cm?/fed.
Showed the highest effective insecticide followed by
thiamethoxam at 25¢/100L.. At 7 and 10 days after treatment,
application of imidacloprid at 75 mI/L0O L water resulted ina
significant reduction in the number of the P. solenopsis,
which recorded 95.46 and 100% mortality for all

treatments. Regarding the mean of residual effect, data given
in Table 4 indicated that thiamethoxam at 25¢/100 L
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water had the steepest toxicity (91.67 %) ,whereas,
chlorpyrifos had the flattest one (52.12 %). The other
tested toxicants came between these two insecticides
(thiamethoxam and chlorpyrifos).The percentages of

reduction were recorded 85.92, 79.67, 77.80, 75.25, 69.91
and 60.94 % for thiamethoxam, imidacloprid, emamectin
benzoate, abamectin, pyrethrins and chlorpyrifos as general
mean, compared with control plot, respectively.

Table 3. Average population and reduction percentages of the whitefly, Bemisia tabaci after application of chemical

insecticides infested eggplant during 2017season

Compound Pre- Days post treatment Mean of General

Count lday 3days 7days 10days 14 Days residualeffect mean
Spiromesifen No. 6.44 490 2.54 2.24 184 153 2.03 2.61°
240 cm®ffed %Red. ) (31.63) (69.24) (75.73) (8L.17) (85.22) 77.84 68.59
Pyriproxyfen No. 6.69 4.65 213 2.01 153 1.22 1.72 2.30DCB
240 cmffed. % Red ) (37.63) (75.17) (79.04) (84.93) (88.66) 81.95 73.08
Buprofezin No. 6.33 5.02 2.62 1.96 161 140 1.89 2.52°¢
600 cm?ffed. % Red ) (28.84) (67.71) (78.40) (83.24) (86.24) 78.89 68.88
Imidacloprid No. 6.70 398 213 149 130 158 162 2.09¢B
30 cm?/100 L water % Red ' (46.70) (71.47) (84.48) (87.22) (85.33) 82.12 75.04
lambada cyhalothrine + No. 6.54 1.68 1.40 1.08 0.96 0.76 1.05 1174
thiamethoxam 160 cm®/fed. % Red ' (76.95) (83.30) (88.48) (90.33) (92.77) 88.72 86.36
Abamectin + thiamethoxam No. 6.45 3.70 2.29 1.84 1.49 113 1.68 2.098
200 ml/fed % Red ' (48.53) (72.31) (80.10) (84.78)  (89.10) 81.57 74.96
Control 7.34 8.18 941 1052 1114 11.80

L.S.D. for Treatments= 6.6933 L.S.D. for Periods=6.1968

Figures in parentheses refer to the percentages of reduction in mealybug’s population comparing to control.
In the same column, means followed by the same letters are not significantly differed, p =0.05 by Duncan (1955).
The concentrations used were based on the recommendations of the Egyptian Ministry of Agriculture for each insecticide to control cotton pests under

field conditions.

Table 4. Average population and reduction percentages of the cotton mealybug, Phenacoccus solenopsis infested
eggplant after application of chemical insecticides during 2016 season

Compound Pre- Days post treatment Mean of General
Count 1 day 3days 7 days 10 days Residual effect mean

Chlorpyrifos No. 6.36 1.05 2.01 450 5.54 4,016 3.278
1 L/fed. %Red. ) (8743)  (76.57) (46.12) (33.67) 52.12 60.94
Emamectin benzoate No. 6.80 1.06 1.76 3.85 4.69 3433 2.848
250 cm®ffed. % Red ) (88.13)  (80.81) (73.92) (68.36) 74.36 77.80
Imidacloprid No. 6.14 2.82 2.56 145 0.61 154 1.86%
75 ml /LOO /L water % Red ) (65.03)  (69.09) (89.12) (95.44) 84.55 79.67
Abamectin No. 6.13 4.76 1.85 1.88 0.45 1.39 22378
40 ml/100 L water % Red ) (40.87)  (77.63) (85.87) (96.63) 86.71 75.25
Pyrethrins No. 6.08 1.62 246 418 5.09 3.91 3.338
440 ml/Fed. % Red ) (79.71)  (70.01) (68.33) (61.60) 66.64 69.91
Thiamethoxam 25 g /100L No. 700 2.88 1.93 0.69 0.0 0.87 1.374
water % Red ) (68.67)  (79.56) (95.46) (100) 91.67 85.92
Control 8.94 11.74 12.06 1941 19.49

L.S.D. for Treatments=21.834 L.S.D. for Periods=18.453

Figures in parentheses refer to the percentages of reduction in mealybug’s population comparing to control.
In the same column, means followed by the same letters are not significantly differed, p = 0.05 by Duncan (1955).
The concentrations used were based on the recommendations of the Egyptian Ministry of Agriculture for each insecticide to control cotton pests under

field conditions.

In 2017, the results presented in Table (5) indicated
that emamectin benzoate at 250 cm?/fed. proved to be the
most effective insecticide (90.78 % reduction) followed by
chlorpyrifos at 1 L/fed. (87.86 %) followed by pyrethrins at
440 ml/Fed. (85.86 %) as initial effect against the of P.
solenopsis. Imidacloprid came in second position between
thiamethoxam and abamectin were 65.64, 58.57 and 51.15
% as initial effect, respectively. Pyrethrins was the most
toxic treatment (83.84 %) after 3 days followed by
emamectin benzoate (82.90 %) and thiamethoxam (82.12%)
reduction of insect population. thiamethoxam, imidacloprid
and abamectin had their effectiveness recorded 90.94, 86.79
and 85.59 % reduction of p. solenopsis within first seven
days of application, respectively. After ten days following

the insecticides application, thiamethoxam, imidacloprid and
abamectin compounds showed the high effectiveness. All
insecticides had obtained the mean percentage of reduction
of p. solenopsis and were significantly higher than control
treatments. Concerning the residual effect and general mean
of the tested insecticides, thiamethoxam showed high effect
(90.82 and 84.52 % as residual effect and general mean).
Imidacloprid and abamectin were recorded 87.25, 82.82 and
80.08 and 74.90% for the residual effect and general mean,
respectively. Pyrethrins showed moderate effect between
emamectin benzoate and chlorpyrifos and recorded 74.07,
59.36 and 54.68 as residual effect, meanwhile, the
corresponding percentages reduction 78.25, 65.98 and 63.00
as general mean, respectively.  Neonicotinoids,
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thiamethoxam and imidacloprid provides effective control
and good residual activity against p.solenopsis. However,
emamectin benzoate and pyrethrins provided excellent
p.solenopsis control for 3 days while thiamethoxam,
imidacloprid and abamectin provided an additional 10 days
of excellent and good control, respectively. In many
cropping systems, control of p. solenopsis depends on
insecticides including organophosphates (OPs), carbamates,
pyrethroids, insect growth regulator (IGRs), and
neonicotinoids. Imidacloprid and other neonicotinoids, e.g.,
thiamethoxam, have demonstrated efficacy against sucking
insects including aphids, leafhoppers, mealybugs and
whiteflies (Rauch and Nauen, 2003) acting on the nicotinic
acetylcholine receptors (nAChRS) in the nervous system of

pests (FAO, 2011 and Cutler et al., 2013). The field rates of
thiamethoxam and imidacloprid applied in the laboratory
resulted in 95.2 and 81.6% mortality, respectively in the
2™ instar nymphs of P. solenopsis (Rashid et al., 2011).
Under laboratory conditions, Kumar et al. (2012) found
that chlorpyrifos at 8 ml/ L caused 61.3% mortality in the
five days-old nymphs of P. solenopsis. The P solenopsis
infestations on different hosts could be effectively
controlled using biological control agents, plant extracts,
mineral oils and synthetic insecticides (Aheer et al., 2009;
Suresh et al., 2010; Kumar et al., 2012; Rasheed et al.,
2014; Ujjan et al., 2015; El-Zahi et al., 2016; EI-Zahi and
Fara, 2017 ; Abdel-Mageed et al., 2018; Wagas et al., 2019
and Zia and Haseeb, 2019).

Table 5. Average population and reduction percentages of the cotton mealybug, Phenacoccus solenopsis after
application of chemical Insecticides infested eggplant during 2017 season

Compound Pre- Days post treatment Mean of General

Count  1Day initial(effecty 3days 7days 10days Residualeffect  mean
Chlorpyrifos No. 704 0.85 1.74 4.76 5.33 3.94 3.17¢
1 L/fed. %Red. ) (87.95) (79.79) (45.45) (38.81) 54.68 63.00
Emamectin benzoate No. 6.60 0.61 1.38 2.08 2.86 1.10 173°¢
250 cm°/ffed. % Red ' (90.78) (82.90) (74.85) (64.48) 74.07 78.25
Imidacloprid No. 6.84 2.84 1.66 112 044 1.07 1518
75g/L00 /L water % Red ) (58.57) (80.16) (86.79) (94.80) 87.25 80.08
Abamectin No. 6.72 3.29 2.25 120 0.81 142 1.8878
40 ml/100 L water % Red ) (51.15) (72.62) (85.59) (90.26) 82.82 74.90
Pyrethrins No. 762 1.08 154 4.62 5.36 3.84 3.15°¢
440 ml/Fed. % Red ) (85.86) (83.84) (51.09) (43.15) 59.36 65.98
Thiamethoxam 259 No. 6.86 2.30 1.50 0.77 0.05 0.773 1.154
/100L water % Red ' (65.64) (82.12) (90.94) (99.41) 90.82 84.52
Control 9.10 9.12 1113 1128 11.26

L.S.D. for Treatments= 9.5048 L.S.D. for Periods=8.0330

Figures in parentheses refer to the percentages of reduction in mealybug’s population comparing to control.
In the same column, means followed by the same letters are not significantly differed, p =0.05 by Duncan (1955).
The concentrations used were based on the recommendations of the Egyptian Ministry of Agriculture for each insecticide to control cotton pests under

field conditions.

In the conclusions monitoring the dynamics of the
tested insects will help in choosing the best time and
strategy for management of the specified pests. The results
of this study can be recommended for using lambada-
cyhalothrine  + thiamethoxam to control whitefly
populations and prevent significant infestation comparing
with  IGR-like compounds such as spiromesifen,
pyriproxyfen and buprofezin. Under normal field planting
conditions in 2016 and 2017, spray treatments applied
using the emamectin benzoate, chlorpyrifos, and pyrethrins
provided good reduction against P. solenopsis and those
treatments were significantly difference at (P<0.05),
whereas, thiamethoxam, imidacloprid and abamectin
classified as moderately toxic to P. solenopsis. This is
particularly critical when growers consider IPM guidelines
which restrict the use of these compounds to a single
application per crop season.
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