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ABSTRACT

This study was carried out to field evaluate the efficacy of nine insecticides namely chlorpyrifos, emamectin benzoate,
thiacloprid, acetamiprid, imidacloprid, indoxacarb, lufenuron, Metahrizum ansoplia, and Kz oil at the recommended rate against
aphid, Aphis craccivora Koch; whitefly, Bemisia tabaci (Genn.); the green bug, Nizara viridula L; the cotton leafworm,
Spodoptera littoralis (Boisd.) and its predator Green lacewing, C. carnea (Stephens) under field conditions during 2013 and 2014
Cowpea seasons. Data showed that emamectin benzoate and chlorpyrifos were the highest effect in initial kill, residual effect and
mean reduction on 4. craccivora, B. tabaci, N. viridula and S. littoralis; while Kz oil and Metahrizum ansoplia were the lowest
effect, during 2013 and 2014 seasons.Imidacloprid, thiacloprid and acetamiprid recorded moderate effect in initial kill, residual
effect and mean reduction on B. tabaci and N. viridula while they recorded low effect on S. /ittoralis. Indoxacarb caused the
moderate effect against S. littoralis while it recorded low effect on B. fabaci.On the other hand lufenuron showed high effect on
A. craccivora and S. littoralis and recorded moderate effect on the N. viridula; while it recorded low effect on B. tabaci.The
most toxic insecticides to C. carnea were chlorpyrifos, lufenuron and emamectin benzoate while Kz oil and Metahrizum ansoplia

were toxic less to the predator on the studied two seasons.

Keywords: Cowpea pests (piercing sucking pests, cotton leafworm and predator, Chrysoperla carnea) — insecticides — initial kill
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INTRODUCTION

Cowpea plant (Vigna unguiculata L.) is a very
important vegetable crop, as a human food in all
countries and infested with different pests. The control
of these pests is considered an integral part of any
strategy. Insecticides are used in a large scale through
the world, especially in the developing countries, as a
major mean for pest management. Piercing sucking
pests are the most serious and destructive pests to
invade Cowpea in Egypt. The Cowpea aphid, Aphis
craccivora Koch., is the most common important pest in
infested bean plants from seedlings until harvest time
causing damage to the plants and yield (El-Salam et al.,
2012 and Jaydeep Halder et al., 2013); Whitefly,
Bemisia tabaci (Genn.) suck the cell sap and prohibit
the normal crop growth. Beside direct damage, the
sucking pests act as vector for virus borne diseases
(Munde et al., 2011 and Rashmi Patel and Khare, 2013).
The Cotton leafworm, Spodoptera littoralis (Boisd.)
counted as one of the major pests in Egypt, which
attacking cotton, vegetables, fruits, and trees causing
millions of Egyptian pounds losses every year and one
of the highly destructive insect pests in Egypt (Ahmed,
2014 and El-Geddawy et al., 2014). Green lacewing,
Chrysoperla carnea, is an important predator of
arthropod pests of agricultural crops. The larvae
voraciously feed on many soft-bodied arthropods
including eggs and early instars of mites, lepidopterans,
coleopterans and homopterans (Golmohammadi and
Hejazi, 2014). Also Salwa et al. (2009), Yogesh and
Das (2010) and Amor et al. (2012) studied the side
effect of some insecticides on population of
Chrysoperla carnea in cotton field.

The present study aimed to investigate the effect of
the nine insecticide chlorpyrifos, emamectin benzoate,
lufenuron, thiacloprid, Imidacloprid, acetamiprid,
Indoxacarb, Metahrizum ansoplia and Kz oil against
aphids, Aphis craccivora Koch.; the whitefly, Bemisia
tabaci; the green stink bug, Nizara viridula L.; the

cotton leafworm, Spodoptera littoralis (Boisd.); and
their side effect on associated predator the green
lacewing, Chrysoperla canea (Steph.).

MATERIALS AND METHODS

Tested insecticides:

Nine commercial insecticides were used in
this study. The active ingredient trade name, group and
recommended field rate of them are shown in Table (1).
Field experiments were carried out at Abn El-Aase,
Kafr Sakr region, Sharkia Governorate, Egypt on April
during Cowpea growing seasons of 2013 and 2014. The
experimental are cultivated with Cowpea plants (Vigna
unqulata) in April to evaluate the efficiency of nine
insecticides namely, chlorpyrifos, emamectin benzoate,
thiacloprid, imidacloprid, acetamiprid, indoxacarb,
lufenuron, Metarhizium ansoplia and KZ oil against
Cowpea pests. The studied pests were the Cowpea
aphid, Aphis craccivora Koch; the whitefly, Bemisia
tabaci (Genn.); the green bug, Nizara viridula L.; the
cotton leafworm, S. [ittoralis (Boisd.); and associated
predators the green lacewing, Chrysoperla carnea
(Steph.). Experiment was conducted in Randomized
Block design. The area of about 1.5 feddan divided to
ten treatments included control area, each treatment
replicated three times. The plot had an area of 1/20
feddan. Cowpea plants sprayed with tested compounds
at the field recommended rates using solo dosal sprayer
motor (20 liter water).

Randomly twenty five Cowpea plants of each
replicate were inspected in field, the number of S.
littoralis, and predator C. carnea; all instar larvae and

N. viridula  adult and nymphs were counted and
recorded just before spraying with insecticides
(chloropyrifos, emamectin  benzoate, thiacloprid,

imidacloprid, acetamiprid and indoxacarb) and after
one day (initial kill), 7 and 10 days (residual effect);
while after three days (initial kill), 7 and 10 days
(residual effect) with lufenuron, Metarhizium ansoplia
and Kz oil. Twenty five leaves of each replicate were
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randomly selected from 25 plants. The numbers of B.
tabaci adults were counted visually in the early
morning. Other 25 leaves were picked up and put in
paper bags then transferred to the laboratory and

number of B. tabaci nymphs and A. craccivoa were
counted using abinocular stereomicroscope. The
reduction percentages of pests were calculated
according to Henderson and Tilton (1955) equation.

Tablel. Active ingredient, trade name, group and recommended field rate of treated insecticides.

Active ingredient Trade name Group Field recommended concentrations
1- chlorpyrifos 48% EC Dursban Organophosphrous 1000 ml / feddan

2- emamectin benzoate 1.90% EC Pasha Bio insecticides Manual 250 ml / feddan

3- thiacloprid48% SC Blanch 120 ml / feddan

4- imidacloprid 20% SP Imidazed Neonicotinoides 125 ml/ 100 L water

5- acetamiprid 20% SP Setoprid, 25 g/ 100 L water

6- indoxacarb 15% SC Avant Oxadiazine 25ml/100 L water

7- lufenuron 5% EC Match IGR 40 ml/100 L water

8- Metahrizum ansoplia 10% WP Bioranza Fungicide 200 g/100 L water

9- Kz 0il 95% EC Mineral oil 1.5 L /100 L water

Field experiments:

Field experiments were carried out at Abn El-
Aase, Kafr Sakr region, Sharkia Governorate, Egypt on
April during Cowpea growing seasons of 2013 and
2014. The experimental are cultivated with Cowpea
plants (Vigna unqulata) in April to evaluate the
efficiency of nine insecticides namely, chlorpyrifos,
emamectin  benzoate, thiacloprid,  imidacloprid,
acetamiprid, indoxacarb, lufenuron, Metarhizium
ansoplia and KZ oil against Cowpea pests. The studied
pests were the Cowpea aphid, Aphis craccivora Koch;
the whitefly, Bemisia tabaci (Genn.); the green bug,
Nizara viridula L.; the cotton leafworm, S. littoralis
(Boisd.); and associated predators the green lacewing,
Chrysoperla  carnea  (Steph.). Experiment was
conducted in Randomized Block design. The area of
about 1.5 feddan divided to ten treatments included
control area, each treatment replicated three times. The
plot had an area of 1/20 feddan. Cowpea plants sprayed
with tested compounds at the field recommended rates
using solo dosal sprayer motor (20 liter water).

Randomly twenty five Cowpea plants of each
replicate were inspected in field, the number of S.
littoralis, and predator C. carnea; all instar larvae and

N. viridula  adult and nymphs were counted and
recorded just before spraying with insecticides
(chloropyrifos, emamectin  benzoate, thiacloprid,

imidacloprid, acetamiprid and indoxacarb) and after one
day (initial kill), 7 and 10 days (residual effect); while
after three days (initial kill), 7 and 10 days (residual
effect) with lufenuron, Metarhizium ansoplia and Kz
oil. Twenty five leaves of each replicate were randomly
selected from 25 plants. The numbers of B. tabaci adults
were counted visually in the early morning. Other 25
leaves were picked up and put in paper bags then
transferred to the laboratory and number of B. tabaci
nymphs and 4. craccivoa were counted using abinocular
stereomicroscope. The reduction percentages of pests
were calculated according to Henderson and Tilton
(1955) equation.
4- Statistical analysis:

All obtained results were statistically analyzed
according to Little and Hills (1975).

RESULTS AND DISCUSSION

Efficacy of tested insecticides:
1- Aphis craccivora:

Data in Table (2) showed that, the effect of tested
insecticides against 4. craccivora on Cowpea during

2013 and 2014 seasons. The highest initial kill after one
day was obtained by emamectin benzoate which
recorded 95.79% followed by 94.97, 77.78, 76.78, 74.38
and 70.30% for chlorpyrifos, imidacloprid, thiacloprid,
acetamiprid and indoxacarb, respectively, in the first
season 2013; while in the second season 2014 the
highest reduction recorded 94.18% for emamectin
benzoate followed by 92.71, 80.35, 79.67, 77.45 and
73.01% with chlorpyrifos, imidacloprid, acetamiprid,
thiacloprid and indoxacarb, respectively. The highest
initial effect after three days with lufenuron were 90.04
and 90.78% of Aphis craccivora followed by 57.04,
47.46 and 30.25, 34.19% for Kz oil and Metarhizium
ansoplia in both 2013 and 2014 seasons, respectively.
The highly significant reduction in residual mean were
88.66% with emamectin benzoate followed by 87.51,
84.25, 74.35, 71.89, 70.62, 64.14, 44.20 and 23.51% for
chlorpyrifos, lufenuron, imidacloprid, thiacloprid ,
acetamiprid, indoxacarb, Kz oil and Metarhizium
ansoplia , respectively. In the second season the highest
reduction of residual mean were 87.37% with
emamectin benzoate treatment followed by 86.43,
83.71, 75.04, 74.39, 71.33, 57.11, 39.72 and 23.18% for
chlorpyrifos, Iufenuron, Iimidacloprid, acetamiprid,
thiacloprid, indoxacarb, Kz oil and Metarhizium
ansoplia, respectively. The annual mean reduction
cleared the highly significant effect in 2013 and 2014
seasons were 91.04 and 89.64% with emamectin
benzoate and 89.99, 88.52 with chlorpyrifos, while the
lowest effect were 48.48, 42.30 and 25.76, 26.85% with
KZ oil and Metarhizium ansoplia, respectively. Throw
the study observation emamectin benzoate, chlorpyrifos
and lufenuron gave the highest reduction effect with
initial kill, residual effect and annual mean while Kz oil
and Metarhizium ansoplia recorded the lowest reduction
with initial kill, residual effect and annual mean in both
seasons. The present data were in agreement with data
obtained by Darwish ef al. (2010) who found that the
primiphos-methyl and profenofos showed the highest
effectiveness against Aphis cracciora and its predators.

The bacterial compound (Dipel 2x) exhibit less
effect against A. craccivora, Also Abd-Ella (2014)
found that neonicotinoid, acetamiprid and imidacloprid
were highly effective against Cowpea aphid under field
and laboratory conditions. Fening, et al. (2014)
demonstrated that emamectin benzoate were effective in
controlling A. craccivora on Cabbage and French
beans.
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Table 2. Effect of tested insecticides against Aphis craccivora during 2013 and 2014 seasons.

2013 2014

[reatments Initial kill Residual effect Residual Annual Initial Kill Residual effect Residual Annual

1d. 3d. 7d. 10d. mean mean 1d. 3d. 7d. 10d. mean mean
Chlorpyifos 9497 90.01 85.00 87.51° 89997 9271 8791 8494 8643% 88.52°
5;2’;1:;““ 95.79 90.39 86.93 88.66° 91.04% 94.18 89.48 8526 87.37* 89.64°
lufenuron 90.04 84.03 8447 8425 86.18° 90.78 85.86 81.55 83.71" 86.06°
Indoxacarb 70.30 67.83 6045 64.14% 66.19% 73.01 62.25 5197 57.11° 6241°
acetamiprid 74.38 7123 7001 70.62f 71.87°¢ 79.67 76.85 71.92 7439° 76.15°
Imidacloprid 77.78 7541 7328 7435% 75.49° 8035 7781 7226 75.04° 76.81°
Thiacloprid 76.78 7321 70.55 71.89° 73.51°¢ 7745 7329 6937 71.33¢  7337°
Kz. oil 57.04 4741 4098 4420" 48.48° 4746 4284 3660 39.72F 4230¢
Metahrizum 3025 2544 2158 23510 25.76°F 3419 2685 19.50 23.18% 26.85°¢
ansoplia
p. kk kk *kk *kk
LSD 0.05 0.83 3.33 1.06 3.59

Values followed by the same letter (s) in a column are not significantly different according to Little and Hills (1975).

2- Bemisia tabaci:

The results presented in Table (3) indicated that,
the highest reduction in the initial kill after 24 h. after
application of the tested insecticides in two seasons
obtained by emamectin benzoate which recorded 87.52

treatment was 37.60, 37.01% for lufenuron and Kz oil
treatments, while the lower reduction (23.24%) was
recorded with Metarhizium ansoplia in the first season
(2013). In the second season (2014) the highest
reduction were 38.83 and 30.28 % with lufenuron and

and 85.78% reduction respectively. The highest Kz oil compared with the lower reduction 17.20%

reduction in initial kill of B. tabaci after three days of were  recorded  with  Metarhizium  ansoplia.

Table 3. Effect of tested insecticides against Bemisia tabaci during 2013 and 2014 seasons.

2013 2014
Treatments Initial kill Rg:;.g;al Residual Annual Initial kill Rz:;.g:tal Residual  Annual
1d. 3d. 7d. 10d. ™mean mean 449, 3d.  7d. 104.  ™mean mean

Chlorpyifos 83.59 78.09 71.97 75.03% 77.88% 7921 73.38 69.97 71.68° 74.19°
Emamectin benzoate 87.52 81.06 73.34 77.20% 80.64% 85.78 75.62 72.08 73.85% 77.83 %
Lufenuron 37.60 2531 22.13 23.72¢ 28.35¢ 38.83 2698 22.87 24.93¢ 29.56 ¢
Indoxacarb 44.74 39.33 30.77 35.05¢ 38.28°¢ 47.93 38.87 31.86 35.37¢ 39.554¢
Acetamiprid 63.24 52.35 46.06 49.21° 53.88°  62.72 52.86 44.47 48.67¢ 53.35°¢
Imidacloprid 66.51 56.26 50.14 52.87° 57.64° 6536 5535 4592 50.64¢ 55.54°¢
Thiacloprid 64.33 5526 47.10 51.18™  5556° 61.24 50.53 46.04  4829° 52,60 °
Kz. oil 37.01 41.68 27.95 34.824 3555°¢ 30.28 40.80 27.22 34.00 f 32.77°¢
Metahrizum ansoplia 2324 1741 6.12 11.77° 15.59 ¢ 17.20 12.00 9.61 10.81" 12.87°F
P_ sk sk ks ks
LSD 0.05 2.25 4.49 1.17 3.6

Values followed by the same letter (s) in a column are not significantly different according to Little and Hills (1975).

The highest residual mean reduction during two
seasons were 77.20 and 73.85% for emamectin benzoate
followed by 75.03, 71.68; 52.87, 50.64; 35.05, 35.37;
34.82, 34.00 and 23.72, 24.93% for chlorpyrifos,
imidacloprid, indoxacarb, KZ oil and lufenuron except
acetamiprid and thiacloprid treatments different from
season to another, respectively during both seasons. The
lowest residual mean reduction was 11.77 and 10.81%
with Metarhizium ansoplia treatment in 2013 and 2014.

In the same trend, the statistical analysis for data
showed that, the highest significant reduction on the
annual mean during two seasons were( 80.64 and
77.83%) recorded with emamectin benzoate and (77.88
and 74.19) for chlorpyrifos. The moderate reduction
were (57.64 and 55.54) for imidacloprid, (55.56 and
52.60) for thiacloprid and (53.88 and 53.35) for
acetamiprid. The lowest reduction were (38.28 and
39.55) for indoxacarb, (35.55 and 32.77) for Kz oil,
(28.35 and 29.56) for lufenuron and (15.59 and 12.87%)
for Metarhizium ansoplia during 2013 and 2014
seasons, respectively. Data revealed that, the emamectin
benzoate and chlorpyrifos gave the highest reduction
annual mean, while imidacloprid, thiacloprid and
acetamiprid gave the moderate effects on whitefly
population. But indoxacarb, Kz oil lufenuron and

Metarhizium ansoplia treatments gave the lowest
reduction in both seasons. Zezlina and Blazic (2003)
found that the Spinosad and abamectin exhibited the
highest efficiency against B. tabaci. Reddy et al. (2007)
evaluated the efficacy of a new insecticide acetamiprid
against the whitefly, B. tabaci also they showed that two
sprays of acetamiprid at 40 g. a. i. / ha gave the highest
reduction in whitefly population.

In the same trend Yadav et al. (2012) found that the
highest reduction in mean whitefly population recorded
with acetamiprid and imidacloprid treatments.

3-Nizara viridula:

Result in Table (4) showed that, the highest initial
kill of Nizara viridula with emamectin benzoate and
chlorpyrifos were (89.62&87.27) and (79.64&86.37%)
during 2013 and 2014 seasons, while the neonectoniod
compounds gave the moderate initial kill which were
(52.00&49.24), (48.65&48.34) and (46.42&44.80%) in
two seasons, respectively. But indoxacarb, Kz oil and
Metarhizium ansoplia treatments showed the lowest
initial kill recorded (27.27&31.00), (18.68&26.33) and
(16.38&22.08%) in both season, respectively. Statical
analysis showed that in the first season, the highest
significant residual mean was 70.38 and 69.46% with
emamectin benzoate and chlorpyrifos treatments
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followed by 56.63, 40.91, 40.65, 34.02, 21.42, 20.34
and 7.96 for lufenuron, imidacloprid, acetamiprid,
thiacloprid, Metarhizium ansoplia, indoxacarb and Kz
oil, respectively. In the second season, the highest
residual mean recorded 68.26% with emamectin
benzoate treatment followed by 67.28, 55.47, 40.18,
37.41, 30.74, 20.56, 16.23 and 15.57% for chlorpyrifos,
lufenuron, imidacloprid, acetamiprid, thiacloprid |,
indoxacarb, Kz oil and Metarhizium ansoplia ,
respectively. In 2013 and 2014 data cleared that, the
highest annual mean reduction were (78.91 & 74.60%)
with emamectin benzoate treatment followed by
(72.85&73.64),(61.98&60.90),(44.43&41.35),(42.74&4
1.72), (38.90&36.60), (22.65&24.04), (11.53&19.60)

and (10.36&17.74%) for chlorpyrifos, lufenuron,
acetamiprid, imidacloprid, thiacloprid, indoxacarb, Kz
oil and Metarhizium ansoplia, respectively.

Throw the study observation emamectin
benzoate, chlorpyrifos and indoxacarb gave the highest
reduction,  while  neonicotinoids  (imidacloprid,
acetamprid and thicaloprid) gave the moderate
reduction, but Indoxacarb, Kz oil and Metarhizium
ansoplia treatments gave the lowest reduction in Nizara
viridula during both seasons. Abd-Allah and Ammar
(2008) they found that the highest effect was with
primiphos-methyl and achook against Tomato whitfly,
B. tabaci and green stink bug, N. viridula.

4. Effect of tested insecticides against Nizara viridula during 2013 and 2014 seasons.

2013 2014
Treatments Initial kill R:fsfl:cltlal Residual Annual Initial kill R:fsfléicl:al Residual Annual
1d. 3d. 7d. 10d. ~™mean mean 44, 3d. 7d. 10d. ‘mean mean
Chlorpyifos 79.64 78.67 6024  69.46°  72.85° 86.37 74.00 60.56 67.28°  73.64%
mamectin benzoate 89.62 7622 64.54 7038 7891 8727 7439 62.13  68.26°  74.60%
Lufenuron 7270 6040 5285  56.63°  61.98° 7177 6195 4898  5547°  60.90°
Indoxacarb 27.27 2267 18.00 2034° 2265° 31.00 2479 1632 2056  24.04°
Acetamiprid 52.00 4280 38.50  40.65° 44439 4924 4177 33.04 3741° 4135°
Imidacloprid 46.42 4474 37.07 4091°  42.74¢ 4480 4189 3847 40.18¢0 41.72°
Thiacloprid 48.65 38.60 29.44  34.02¢ 3890° 4834 3331 28.16 30.74"  36.60¢
Kz. oil 18.68 10.13 5.79 7.96f 11.53¢ 2633 1849 1397 1623"  19.60°F
Metahrizum 16.58 10.17 433  2142° 10368 2208 1989 1125 1557"  17.74°F
ansoplia
p. *kk sk skk sk
LSD 0.05 1.32 3.60 0.81 3.46

Values followed by the same letter (s) in a column are not significantly different according to Little and Hills (1975).

4-Spodopteralittoralis:

Data in Table (5) cleared the highest reduction
recorded with chlorpyrifos and emamectin benzoate
which were (91.90, 90.17) and (90.51, 87.96%) after
one day (initial kill) followed by 89.90 and 86.77%
with lufenuron after 3 days (initial kill), while
indoxacarb treatment gave the moderate reduction

recorded 63.37 and 53.55% (initial kill) after one day.
The lowest reduction which were (39.98, 35.77),
(37.94, 34.11), (34.20, 33.18), (20.33, 19.12) and
(18.01 and 20.34) for thicaloprid , acetamiporid,
imidacloprid, Metarhizium ansoplia and Kz oil
treatments, respectively during 2013 and 2014.

Table 5. Effect of tested insecticides against Spodoptera littoralis during 2013 and 2014 seasons.

2013 2014
Treatments Initial effect Residual kill Residual Annual TInitial kill Rz:;gcutal Residual Annual
1d. 3d. 7d. 10d. ™mean mean 449, 3d. 7d. 10d.  ™ean mean
Chlorpyifos 91.90 8448 80.17 82337 85.52° 90.17 8620 7626  81.237 8421 °
Egl‘;?a"t‘;tm 90.51 7778 69.88  73.84° 7939 87.96 71.02 6223  66.62°  73.74°
Lufenuron 89.90 80.87 69.50  75.19° 80.08° 86.77 77.51 58.82  68.17° 74.23°
Indoxacarb 63.37 4791 3258  40.25°  49.95° 53.55 40.00 2091  30.46° 38.15°¢
Acetamiprid 37.94 30.61 2561  28.11¢ 31.39¢  34.11 2768 16.62 22.13¢  26.13¢
Imidacloprid 34.20 2422 19.01 21.62°7  25.81° 33.18 2277 1958  21.18¢  25.18¢
Thiacloprid 39.98 31.99 1998  2599°  30.65¢ 35.77 2574 1851 22124 27.00¢
Kz. oil 18.01 15.00 13.00 14.00¢ 15341 2034 1543 1077 13.10°  14.52°
Metahrizum 2033 18.98 10.00 1450¢  16.44° 19.12 1460 879 11.70°  14.17°
ansoplia
p. sk $k
LSD 0.05 1.38 3.22 3.62 7.71

Values followed by the same letter (s) in a column are not significantly different according to Little and Hills (1975).

The highest reduction of residual mean was 82.33%
with chlorpyrifos treatment followed by 75.19 and 73.84%
for lufenuron and emamectin benzoate in the first season.
Indoxacarb, acetamiprid, thiacloprid, Imidacloprid,
Metarhizium ansoplia and KZ oil gave the lowest
reduction which were 40.25, 28.11, 25.99, 21.62, 14.50
and 14.00, respectively. The same trend was observed in

the second season except for Kz oil which caused high
effect than Metarhizium ansoplia.The highest reduction of
annual mean were (85.52&84.21), (80.08&74.23%) and
(79.39&73.74%) for  chlorpyrifos, lufenuron and
emamectin benzoate treatments in both 2013 and 2014
seasons, respectively. The lowest reduction was recorded
with Kz oil and Metarhizium ansoplia (15.34, 14.52) and
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(16.44, 14.17%) during both seasons. Chlorpyrifos,
emamectin benzoate and lufenuron (IGR) gave the highest
significant effect against S. littoralis, While Indoxacarb
gave the moderate effect. In agreement with Abdu-Allah
(2010) who found that emamectin benzoate is one of the
best bio-insecticides in controlling (CLW) and S. littoralis
larvae infestations in cotton fields than the conventional
insecticides, also Al-Shannaf and Ammar (2011) found
that, Radical compound (emamectin benzoate) gave the
highest initial reduction percentage in S. littoralis and it
was the best tool of integrated control of S. littoralis.
5- Chrysoperla carnea :

Results presented in Table (6) indicated that all
treatments showed different degree of efficacy against C.
carnea on Cowpea after spraying.

The most effective insecticides of experiment were
chlorpyrifos, lufenuron and emamectin benzoate they
caused (80.10, 80.39), (79.56, 78.00) and (77.48, 79.61)
annual mean reduction, respectively. While the lowest
effect were obtained with Kz oil and Metarhizium ansoplia
causing (10.65, 13.86) and (11.23, 13.90) reduction
percentages in first and second seasons, respectively.

The efficacy of tested insecticides could be arranged
according to the annual mean of reduction in a descending
order as follows: indoxacarb, imidacloprid, thiacloprid and
acetamiprid with 25.14,19.59, 17.71 and 15.68% in first
season, respectively; while acetamiprid, indoxacarb,
imidacloprid and thiacloprid recoded 25.17, 23.69,23.68
and 19.24% in second season, respectively.

Table 6. Effect of tested insecticides against Chrysoperla carnea during 2013 and 2014 seasons.

2013 2014

Treatments Initial kill Residual effectResidual Annual Initial kill Residual effect Residual Annual

1d. 3d. 7d. 10d. mean mean 1d. 3d. 7d. 10d. mean mean
Chlorpyifos 87.75 80.20 72.35 76.28" 80.10°% 85.23 79.77 76.18 77.98* 80.39 ¢
Emamectin benzoate 80.88 78.54 73.02 75.78% 77.48° 87.03 77.37 74.42 75.90° 79.61°
Lufenuron 84.86 79.53 7428 7691% 79.56° 82.50 78.50 73.00 75.75° 78.00 °
Indoxacarb 36.09 23.48 15.85 19.67° 25.14° 31.50 24.48 15.1 19.79°  23.69 %
Acetamiprid 23.14 13.73 10.16 11.95¢ 15687 35.68 2391 15.97 19.94° 25.17°
Imidacloprid 26.98 1545 1635 15.90° 19.599¢ 32.29 22.04 16.71 19.38°  23.68%
Thiacloprid 28.90 17.18 7.06 12.12¢ 17.71¢ 3031 16.25 11.17 13.71¢ 19.24 ¢
Kz. oil 14.15 12.00 5.81 891° 10.65¢ 19.16 13.12 9.31 11.22° 13.86 ¢
Metahrizum ansoplia 17.73 8.62 733 798 11.23¢ 23.61 12.63 5.46 9.05 13.90 ¢
p. ek ksk sk ksk
LSD 0.05 1.22 1.34 0.88 3.67

Values followed by the same letter (s) in a column are not significantly different according to Little and Hills (1975).

The most toxic insecticides on C. carnea were
chlorpyrifos, lufenuron and emamectin benzoate, while
Kz oil and Metarhizium ansoplia were less toxic on the
predator. Cerna et al. (2012) Found that profenofos and
imidacloprid were highly toxic to C. carnea. The same
trend Dilbar et al. (2012) Found that deltamethrin and
chlorpyrifos were toxic to all instars of C. carnea at all
treatment intervals with mortality ranging from 40 to
96% and 32 to 92%, respectively. Spinosad, indoxacarb,
chlorantraniliprole and emamectin benzoate were found
as intermediately toxic in all post treatment intervals.
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