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ABSTRACT 
Field studies were conducted in two different locations 

at El-Behira Governorate, in 2013 and 2014 cotton seasons 
to evaluate some insecticide treatments against cotton 
leafworm (CLW), Spodoptera littoralis (Boisd.). 
Glutathione S-transferase (GST) and esterases activities in 
the CLW larvae from the two locations were compared. 
Spinetoram (field rate (FR)) / lufenuron (0.5 FR) mixture 
achieved the highest %reduction of CLW larvae, followed 
by fipronil (FR) / lufenuron (0.5 FR) mixture which are 
followed by spinetoram (FR) and fipronil (FR). At 
AbouElmatameer, spinetoram / lufenuron mixture achived 
CLW %reduction of 90.3, 92.5, 91.5, 89.8 and 86.5% in 
2013 and 90.8, 94.5, 90.3, 85.8 and 83.0% in 2014 season 
after 1-, 3-, 5-, 7- and 10-days of treatment, respectively. 
The same mixture reduced CLW larvae numbers by 91.3, 
91.0, 89.0 85.8 and 83.3%, in 2013 and 91.0, 92.0, 91.0 90.3 
and 88.3% in 2014 after 1-, 3-, 5-, 7- and 10-days of 
treatment, respectively, at Shobrakeate. On the other 
hand, cypermethrin and chlorpyrifos treatments achieved 
the least %reduction of CLW larvae. Mixing the 0.5 FR of 
lufenuron with the tested insecticides (chlorpyrifos, 
cypermethrin, fipronil and spinetoram) resulted in 
increasing their efficacy against CLW. Statistically, field 
performance of cypermethrin, chlorpyrifos and 
cypermethrin / lufenuron (0.5 FR) mixture were higher at 
Shobrakeate than at AbouElmatameer in both seasons 
2013 and 2014, where other insecticide treatments were 
comparable. AbouElmatameer CLW strain showed 
significantly higher esterases and GST activities about 2-
fold compared with that of Shobrakeate one in both 
seasons. From these results, fipronil and spinetoram can 
be good alternatives and can be used alone or in a 
combination with lufenuron to improve the CLW control 
and overcome the insecticide resistance. 

Keywords: Cotton leafworm, Fipronil, Spinetoram, 
Esterases, GST.      

INTRODUCTION 

The cotton leafworm (CLW), Spodoptera littoralis, 
is one of the most destructive agricultural lepidopterous 
pests. It can attack numerous economically important 
crops all the year round. On cotton, the pest may cause 
considerable damage by feeding on the leaves, fruiting 
points, flower buds and, occasionally, also on bolls. The 

chemical control of CLW has been extensively reported 
in relation especially to cotton in Egypt (Issa et al., 
1984a & b and Abo-El-Ghar et al., 1986). Extensive use 
of insecticides, multiple generations of CLW per 
annum, and the availability of host crops, around the 
year, have contributed to the development of resistance 
in this pest to many insecticide groups (Abo-Elghar et 
al., 2005; Abou-Taleb, 2010). Therefore, searching for 
an effective alternatives and/or pest control strategies to 
avoid increasing selection pressure of the insect 
population to insecticides becomes so important, to 
provide adequate crop protection for sustainable food, 
feed and fiber production. This need is met in part by 
fipronil, the first phenylpyrazole introduced for pest 
control (Moffat, 1993). Fipronil is effective, at low field 
application rates, against insects that are resistant to 
pyrethroids, organophosphates and carbamate 
insecticides (Bobe et al., 1997). Also, insecticide 
mixtures are one of the adopted strategies to overcome 
the problem of resistance (Ahmad et al., 2008).   

Fipronil mode of action does not follow the common 
biochemical pathways of the classical insecticides 
(pyrethroids, organophosphates, and carbamates) that 
many insects have developed resistance to them 
(Aajoud et al., 2003). Cole et al. (1993) found that 
fipronil interferes with the GABA-gated channels; 
fipronil disrupts normal nerve influx transmission (e.g., 
passage of chloride ions) by targeting the GABA-gated 
chloride channel and at sufficient doses, causes 
excessive neural excitation, severe paralysis, and insect 
death (Aajoud et al., 2003; Gant et al., 1998). Fipronil 
demonstrates a selective toxicity toward insects by 
having a tighter binding affinity toward the GABA-
regulated chloride channels of insects than the 
mammalian GABA receptors (Hainzl and Casida, 
1996).  

Theoretically, under certain conditions, mixtures can 
delay the development of resistance more effectively 
than sequences or rotations (Roush, 1993) because, if 
resistance to each compound is independent and 
initially rare, the associated probability of resistance to 
both compounds is then extremely rare (Curtis, 1985). 
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Therefore, our objective was to compare among the 
field performances of fipronil, spinetoram, chlorpyrifos 
and cypermethrin in two locations in El-Behira 
governorate against CLW with reference to glutathione 
S-transferase and esterases activities. The mixtures of 
these insecticides with 0.5 FR of the IGR, lufenuron 
were also evaluated. Such studies could help to improve 
the pest control and to formulate a strategy to minimize 
the development of CLW resistance to insecticides. 

MATERIALS AND METHODS 

Insecticides:  
Fipronil (Rado-X® 80% WG), was produced by 

Jiangsu Tuoqiu Agrochemical Co. Spinetoram 
(Radiant® 12%SC) and chlorpyrifos (Dursban® 48% 
EC) were produced by Dow Agrosciences Co. Alpha-
cypermethrin (Alpha-cypermethrin® 10% EC) was 
produced by Tagros Chemicals India Limited.  
Lufenuron (Match® 5%EC) was produced by Syngenta. 
Field trials and the experimental design: 

Field trials were conducted during two cotton 
seasons 2013 and 2014 at two different cities, 
AbouElmatameer and Shobrakeate on El-Behira 
Governorate. Cotton variety Giza 86 was cultivated at 
May 3 and 5 during 2013 season and May 6 and 9, 
during 2014 season, for the AbouElmatameer and 
Shoubrakeate experiments, respectively. All cultural 
practices were carried out according to “good 
agricultural practice”. Treatments were fipronil (40 gm / 
fed.), chlorpyrifos (1 liter / fed.), spinetoram (100 ml / 
fed.), cypermethrin (250 ml / fed.) and the mixture of 
each of these insecticides with the half field rate of 
lufenuron (125 ml / fed.). All treatments in addition to 
control were arranged in a randomized complete block 
design with four replicates (84 m2 / each). Plots have 
been separated from each by unplanted rows. 
Insecticide applications were carried out using 
Knapsack sprayer equipment (CP3) at the rate of 250 
liter per fed. Spraying took place on July 27 and 29, 
during 2013, and July 30 and August 1, during 2014 for 
the AbouElmatameer and Shobrakeate experiments, 
respectively.  

The efficiency of the tested insecticides against 
cotton leafworm was determined by counting all insect 
larval instars on ten labeled plants per plot according to 
insecticide evaluation protocol (2013), described by 
Egyptian Ministry of Agriculture. Pre-treatment counts 
were done just before application while post-treatment 
counts were made on days 1, 3, 5, 7 and 10 after 
treatment. Reduction percentages were calculated 
according to Henderson and Tilton equation (1955).  

 

Assay of esterases and GST activity in the 
AbouElmatameer and Shobrakeate CLW strains: 
Fourth and fifth instars CLW larvae were collected from 
AbouElmatameer and Shobrakeate cotton fields. Larvae 
were dissected; midguts collected and rinsed in ice-cold 
100 mM phosphate buffer pH 7 and homogenized in 
glass homogenizer (1: 10 w/v) in the same buffer. The 
homogenate was centrifuged at 15,000 rpm for 30 min 
at 4ºC using Cryofuge 20-3, Heraeus Christ centrifuge. 
The supernatant was served as the enzymes source. 

 Esterase activity was determined using α-naphthyl 
acetate as a substrate according to the assay method 
described by Van Asperen (1962). Reaction mixture 
with a total volume of 900 µl contained: 865 µl solution 
of 1.55 mM fast blue RR salt and 100 mM sodium 
phosphate buffer (pH 7.6), 30 µl of enzyme source and 
5 µl of 90 mM α-naphthyl acetate in ethanol. The 
reaction mixture was vortexed and changes in 
absorption at 450 nm were monitored on Sequoia-
Turner Model 340 spectrophotometer for up to 5 
minutes. An assay mixture without enzyme was used as 
a blank. Enzyme activity was calculated as ∆ OD min-1 
mg protein-1. 

Glutathione S-transferase was determined by using 
1-chloro, 2,4-dinitrobenzen (CDNB) as a substrate (Kao 
et al., 1989). The assay mixture consisted of 50 mM 
CDNB in 95% ethanol, 50 mM GSH and 20 µl of 
enzyme source in 3 ml of 50 mM phosphate buffer (pH 
7.5). Changes in absorbance were measured at 340 nm 
for up to 3 min and the enzyme activity in terms of 
µmol of CDNB conjugated min-1 mg of enzyme protein-

1 was calculated using the extinction coefficient of 9.6 
mM-1 cm-1. Protein concentration was measured 
according to (Lowry et al., 1951) using bovine serum 
albumin (BSA) as a standard. 
Statistical analysis: 

Treatments were compared for significance at 0.05 
using LSD test (SAS, 1999).  

RESULTS  
Field efficiency of tested insecticide treatments 
against cotton leafworm: 

Reduction percentages of cotton leafworm larvae 
after different times of insecticides application at 
AbouElmatameer and Shobrakeate, 2013 and 2014 
cotton seasons are presented in Tables (1, 2, 3 and 4). 
Results revealed that, spinetoram (FR) / lufenuron (0.5 
FR) mixture achieved the highest %reduction of CLW 
larvae, followed by fipronil (FR) / lufenuron (0.5 FR) 
mixture which are followed by spinetoram alone and 
fipronil alone. Percent reduction of CLW larvae were 
90.3, 92.5, 91.5, 89.8 and 86.5% in 2013 and 90.8, 94.5, 
90.3, 85.8 and 83.0% in 2014 season after 1-, 3-, 5-, 7- 
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and 10-days of treatment by spinetoram/lufenuron 
mixture, respectively, at AbouElmatameer (Tables 1 
and 2). At Shobrakeate, spinetoram/lufenuron mixture 
reduced CLW larvae numbers by 91.3, 91.0, 89.0 85.8 
and 83.3%, in 2013 and 91.0, 92.0, 91.0 90.3 and 88.3% 
in 2014 after 1-, 3-, 5-, 7- and 10-days of treatment, 
respectively (Tables 3 and 4). On the other hand, 
cypermethrin and chlorpyrifos treatments achieved the 
least %reduction of CLW larvae. At AbouElmatameer, 
cypermethrin achieved CLW larvae reduction of 68.5, 
70.8, 72.3, 68.0 and 66.8%, in 2013 and 68.5, 70.3, 
70.3, 68.5 and 67.5% in 2014 after 1-, 3-, 5-, 7- and 10-
days of treatment, respectively (Tables 1 and 2). In case 
of Shobrakeate, cypermethrin reduced number of CLW 
larvae by 80.5, 79.5, 77.8, 75.5 and 72.3%, in 2013 and 
79.0, 78.8, 77.8, 75.8 and 75.0% in 2014 after 1-, 3-, 5-, 
7- and 10-days of treatment, respectively (Tables 3 and 
4).  

Results in Tables (1, 2, 3 and 4) clarified that, 
mixing the half field rate of lufenuron with tested 
insecticides resulted in increasing their efficacy. At 
AbouElmatameer in 2013, reduction percentage of 
CLW larvae was increased from 68.5, 70.8, 72.3, 68.0 
and 66.8% when cypermethrin alone was used to 80.0, 
81.8, 82.0 77.5 and 74.3% when cypermethrin was 
mixed with the half field rate of lufenuron after 1-, 3-, 
5-, 7- and 10-days of treatment, respectively (Table 1). 
At Shobrakeate in 2013, reduction percentage of CLW 
larvae was increased from 80.5, 79.5, 77.8, 75.5 and 
72.3% when cypermethrin alone was used to 84.8, 85.8, 
82.5 78.5 and 75.0% when cypermethrin was mixed 
with the half field rate of lufenuron after 1-, 3-, 5-, 7- 
and 10-days of treatment, respectively (Table 3). The 
same trend of results was repeated at AbouElmatameer 
and Shobrakeate in 2014. Results with the same trend 
were obtained with fipronil, chlorpyrifos and 
spinetoram at AbouElmatameer and Shobrakeate in 
2013 and 2014. 

Comparison between field performance of the 
insecticide treatments against CLW larvae at 

AbouElmatameer and Shobrakeate in 2013 and 2014 
were presented in Figures (1 and 2).  According to the 
statistical analysis, field performance of cypermethrin, 
chlorpyrifos and cypermethrin / lufenuron (half field 
rate) mixture were higher at Shobrakeate compared to at 
AbouElmatameer in both cotton seasons 2013 and 
2014. Averages of CLW reduction% caused by all other 
insecticide treatments were statistically comparable at 
AbouElmatameer and Shobrakeate in seasons 2013 and 
2014. While, cypermethrin recorded an average of 
CLW larvae reduction 69.3% at AbouElmatameer, it 
recorded 77.1% average reduction of CLW larvae at 
Shobrakeate, in 2013. With regard to chlorpyrifos, 
average reduction% of CLW 73.5% at 
AbouElmatameer, however it was 78.6% at 
Shobrakeate, in 2013 (Figure 1). Average of CLW 
reduction% caused by cypermethrin in 2014 was 
increased from 69.0% at AbouElmatameer to 77.3% at 
Shobrakeate. Also, average of CLW reduction% caused 
by chlorpyrifos was increased from 72.7% at 
AbouElmatameer to 77.8% at Shobrakeate in 2014 
(Figure 2).   
Activity of esterases and GST in the 
AbouElmatameer and Shobrakeate CLW strains: 

The increase in esterases activity was significant in 
the AbouElmatameer CLW strain than Shobrakeate 
CLW strains. Esterases activity in the AbouElmatameer 
CLW strain (0.38 and 0.49 ∆ OD / mg protein / min) 
was 2.0 and 2.05 times the esterases activity in the 
Shobrakeate CLW strain (0.19 and 0.24 ∆ OD / mg 
protein / min) in 2013 and 2014, respectively, (Table 5). 
AbouElmatameer CLW strain showed significantly 
more GST activity, 2.00 and 1.94-fold in 2013 and 2014 
compared with that of Shobrakeate CLW strain. While, 
GST activity was 138.3 and 160.4 µmol/ mg protein / 
min in 2013 and 2014, respectively at 
AbouElmatameer, it was 69.4 and 82.6 µmol/ mg 
protein / min in 2013 and 2014, respectively at 
Shobrakeate.  

Table 1. % Reduction of cotton leafworm larvae after different times of insecticides 
treatments at AbouElmatameer 2013  

% Reduction Treatments 
1-day 3-days 5-days 7-days 10-days 

Fipronil 80.5 ± 1.8 c 85.8 ± 1.3 b 88.4 ± 1.0 c 83.8 ± 1.1 c 81.5 ± 1.7 b 
Chlorpyrifos 72.3 ± 1.5 d 74.5 ± 0.5 d 76.0 ± 0.7 e 73.0 ± 1.9 e 71.5 ± 2.1 d 
Spinetoram 83.0 ± 1.6 c 87.5 ± 1.1 b 89.3 ± 0.9 c 85.8 ± 1.5 bc 83.0 ± 1.2 b 
Cypermethrin 68.5 ± 1.8 e 70.8 ± 2.4 e 72.3 ± 2.3 f 68.0 ± 1.6 f 66.8 ± 1.3 e 
Fipronil/lufenuron* 86.3 ± 1.5 b 91.8 ± 1.3 a 91.8 ± 1.5 a 86.5 ± 1.1 b 83.5 ± 1.1 b 
Chlorpyrifos/ lufenuron 80.3 ± 2.2 c 82.8 ± 1.9 c 83.5 ± 1.5 d 79.0 ± 1.9 d 75.3 ± 0.8 c 
Spinetoram/lufenuron 90.3 ± 1.5 a 92.5 ± 0.9 a 91.5 ± 1.5 a 89.8 ± 1.1 a 86.5 ± 2.1 a 
Cypermethrin/lufenuron 80.8 ± 1.5 c 81.8 ± 0.8 c 82.0 ± 1.6 d 77.5 ± 1.1 d 74.3 ± 1.8 c 

*Lufenuron was used at the half field rate. Numbers within the same column with a letter in common are not significantly different 
according to analysis of variance (ANOVA) test (LSD at P < 0.05). 
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Table 2. % Reduction of cotton leafworm larvae after different times of insecticides 
treatments at AbouElmatameer 2014 

% Reduction +Treatments 
1-day 3-days 5-days 7-days 10-days 

Fipronil 81.8 ± 1.5 c 87.8 ± 1.5 c 90.8 ± 1.8 a 85.8 ± 1.1 a 81.5 ± 1.5 a 
Chlorpyrifos 72.0 ± 2.2 d 72.8 ± 2.2 e 74.8 ± 1.9 c 72.8 ± 1.8 c 71.0 ± 2.7 c 
Spinetoram 84.3 ± 1.1 bc 91.0 ± 1.9 b 89.8 ± 1.1 a 84.0 ± 1.2 a 81.8 ± 2.3 a 
Cypermethrin 68.5 ± 1.8 e 70.3 ± 1.5 e 70.3 ± 2.5 d 68.5 ± 1.8 d 67.5 ± 1.1 d 
Fipronil/lufenuron* 87.0 ± 1.6 b 92.0 ± 1.9 ab 89.8 ± 1.8 a 85.5 ± 1.1 a 83.0 ± 1.9 a 
Chlorpyrifos/ lufenuron 82.3 ± 1.5 c 83.8 ± 1.8 d 80.5 ± 2.5 b 78.0 ± 1.6 b 76.8 ± 1.6 b 
Spinetoram/lufenuron 90.8 ± 1.1 a 94.5 ± 2.1 a 90.3 ± 2.3 a 85.8 ± 1.1 a 83.0 ± 1.8 a 
Cypermethrin/lufenuron 81.5 ± 2.3 c 82.3 ± 2.2 d 74.0 ± 1.4 c 72.5 ± 1.5 c 69.8 ± 1.5 cd 

*Lufenuron was used at the half field rate. Numbers within the same column with a letter in common are not significantly different 
according to analysis of variance (ANOVA) test (LSD at P < 0.05). 

Table 3. %Reduction of cotton leafworm larvae after different times of insecticides 
treatments at Shobrakeate 2013 

% Reduction Treatments 
1-day 3-days 5-days 7-days 10-days 

Fipronil 82.0 ± 1.4 e 87.3 ± 2.7 cd 87.5 ± 2.3 ab 82.8 ± 2.4 bc 82.5 ± 1.8 a 
Chlorpyrifos 81.0 ± 1.9 e 81.3 ± 1.6 e 81.3 ± 1.1 d 75.3 ± 1.1 e 74.0 ± 1.7 bc 
Spinetoram 83.8 ± 1.1 cd 87.8 ± 1.9 cd 86.0 ± 1.6 bc 84.8 ± 1.3 ab 81.8 ± 1.5 a 
Cypermethrin 80.5 ± 1.1 e 79.5 ± 1.1 e 77.8 ± 2.2 e 75.5 ± 1.7 e 72.3 ± 1.5 c 
Fipronil/lufenuron* 86.8 ± 1.3 b 89.3 ± 1.9 bc 88.5 ± 2.3 ab 85.3 ± 1.9 ab 83.3 ± 2.2 a 
Chlorpyrifos/ lufenuron 84.5 ± 1.8 bcd 86.3 ± 1.8 cd 83.5 ± 1.1 cd 80.8 ± 1.8 cd 75.5 ± 1.7 b 
Spinetoram/lufenuron 91.3 ± 1.9 a 91.0 ± 1.6 a 89.0 ± 1.6 a 85.8 ± 2.8 a 83.3 ± 1.9 a 
Cypermethrin/lufenuron 84.8 ± 1.3 bc 85.8 ± 1.1 d 82.5 ± 1.5 d 78.5 ± 1.5 d 75.0 ± 1.7 b 

*Lufenuron was used at the half field rate. Numbers within the same column with a letter in common are not significantly different 
according to analysis of variance (ANOVA) test (LSD at P < 0.05). 

Table 4. %Reduction of cotton leafworm larvae after different times of insecticides 
treatments at Shobrakeate 2014 

% Reduction Treatments 
1-day 3-days 5-days 7-days 10-days 

Fipronil 80.5 ± 1.8 cd 86.5 ±1.1 cd 90.0 ± 1.4 a 85.8 ± 2.0 b 81.8 ± 2.0 bc
Chlorpyrifos 79.0 ± 1.6 d 79.8 ± 1.9 e 78.0 ± 1.9 d 77.5 ± 2.7 cd 74.8 ± 2.2 e 
Spinetoram 82.0 ± 1.6 cd 87.5 ± 2.3 bc 86.0 ± 1.7 b 85.8 ± 1.5 b 83.3 ± 1.8 b 
Cypermethrin 79.0 ± 1.9 d 78.8 ± 1.5 e 77.8 ± 1.8 d 75.8 ± 1.8 d 75.0 ± 1.4 e 
Fipronil/lufenuron* 85.5 ± 1.1 b 89.8 ± 1.1 ab 88.8 ± 1.4 a 89.0 ± 1.6 a 86.0 ± 1.2 a 
Chlorpyrifos/ lufenuron 83.5 ± 1.8 bc 84.5 ± 1.1 d 85.0 ± 1.7 b 83.8 ± 1.5 b 80.3 ± 1.1 cd
Spinetoram/lufenuron 91.0 ± 2.5 a 92.0 ± 1.4 a 91.0 ± 1.6 a 90.3 ± 2.3 a 88.3 ± 1.3 a 
Cypermethrin/lufenuron 83.5 ± 1.8 bc 84.5 ± 1.9 d 80.8 ± 1.9 c 79.3 ± 1.3 c 78.3 ± 1.5 d 

*Lufenuron was used at the half field rate. Numbers within the same column with a letter in common are not significantly different 
according to analysis of variance (ANOVA) test (LSD at P < 0.05). 

Table 5. Activity of S. littoralis esterases of AbouElmatameer and Shoubrakeate field 
populations 

Specific activity (∆OD / mg protein / min ± SE Season 
AbouElmatameer Shobrakeate 

AbouElmatamir / 
Shobrakeate ratio 

2013 0.38 ± 0.01 a 0.19 ± 0.01 b  2.00 
2014 0.49 ± 0.03 a 0.24 ± 0.01 b 2.05 

Numbers within a row with a letter in common are not significantly different according to analysis of variance (ANOVA) test 
(LSD at P < 0.05). 
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Table 6. Activity of S. littoralis GST of AbouElmatameer and Shoubrakeate field 
populations 

Specific activity (µmol/ mg protein / min ± SE Season 
AbouElmatameer Shobrakeate 

AbouElmatamir / 
Shobrakeate ratio 

2013 138.30 ± 8.01 a 69.40 ± 4.11 b  2.00 
2014 160.40 ± 6.03 a 82.60 ± 3.01 b 1.94 

Numbers within a row with a letter in common are not significantly different according to analysis of variance (ANOVA) test 
(LSD at P < 0.05). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 1. Comparison between field performance of the insecticide treatments against CLW 
larvae at AbouElmatameer and Shobrakeate in 2013. Within the same column group, 
columns possessing the same letter do not differ significantly at P = 0.05 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. Comparison between field performance of the insecticide treatments against CLW 
larvae at AbouElmatameer and Shobrakeate in 2014. Within the same column group, 
columns possessing the same letter do not differ significantly at P = 0.05 
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DISCUSSION 
Cotton leafworm is an economically important 

insect pest of cotton and vegetable crops. Management 
of this insect depends usually on insecticides especially 
organophosphate and pyrethroids. The extensive and 
unwise use of insecticides has resulted in development 
of resistance in CLW to these insecticide groups. In this 
study, existing solutions to the problem of resistance 
and strive to develop them further as tools towards 
effective resistance management were studied. Results 
indicated that, spinetoram and fipronil achieved 
significant higher CLW reduction percentages 
compared to chlorpyrifos and cypermethrin at both 
experimental locations AbouElmatameer and 
Shobrakeate. The impairment of chlorpyrifos and 
cypermethrin efficacy compared to spinetoram and 
fipronil, especially at AbouElmatameer, may be due to 
development of resistance in CLW to organophosphate 
and pyrethroid insecticide groups. Abo-Elghar et al., 
(2005) and Abou-Taleb (2010) recorded high levels of 
resistance against conventional insecticides like 
cypermethrin and chlorpyrifos by CLW in Egypt.  

Cypermethrin, chlorpyrifos and cypermethrin / 
lufenuron (half field rate) mixture achieved significantly 
higher CLW reduction at Shobrakeate compared to at 
AbouElmatameer in both cotton seasons 2013 and 
2014. This could be due to the variation in the dose, 
frequency and alternation of various insecticides in 
different localities for CLW control. In Egypt, many 
organophosphorus and synthetic pyrethroid insecticides 
have been used for CLW control, with appearance of 
resistance and cross resistance in many cases (EI-
Guindy et al., 1989; Abdallah, 1991; Rashwan et al., 
1992). More recent, a significant intra-regional 
variation in susceptibility of different CLW populations 
has been reported in Nile Delta Egypt through 2002-
2004 seasons (Abo-Elghar et al., 2005). Abou-Taleb 
(2010) also recorded differences in the susceptibility of 
CLW from different locations to chlorpyrifos and 
cypermethrin.  

Metabolic resistance is one of the important 
insecticide resistance mechanisms.  General esterases 
and glutathione S-transferases have been detected to 
cause a metabolic resistance in numerous insect pests 
(Hemingway, 2000; Chen et al., 2007). In this study, 
AbouElmatameer CLW strain showed significantly 
higher esterases and GST activities in 2013 and 2014 
than that of Shobrakeate one, which is associated with a 
lower chlorpyrifos and cypermethrin field efficacy 
against CLW at AbouElmatameer compared to 
Shobrakeate. In previous studies, elevated esterases and 
GST activities are associated with organophosphate and 

pyrethroid resistance in CLW and other lepidopteran 
species (McCaffery, 1998; Attia, 1999; Abo Elghar et 
al., 2005; Abou-Taleb, 2010). Also, Yu et al., (2003) 
reported that, detoxification enzyme activities of 
microsomal oxidases, GST, and hydrolases were higher 
in field strains of Spodoptera frugiperda (has high 
resistance levels to carbamate, organophosphate and 
pyrethroid insecticides) than in the susceptible strain. 

Insecticide mixtures are one of the proposed 
solutions of insecticide resistance. Our data showed 
that, mixing the half field rate of lufenuron with the 
tested insecticides especially chlorpyrifos and 
cypermethrin increased the field performance against 
CLW. In other studies, mixtures of insect growth 
regulators with spinosad had resulted in potentiating 
effects on mosquitoes (Darriet and Corbel, 2006) and 
cotton leafworm (El-Guindy et al., 1983; Abdel 
Rahman and Abou-Taleb, 2007). Also, in West Africa, 
the use of organophosphate and pyrethroid mixtures for 
cotton spraying has apparently prevented the 
development of pyrethroid resistance in populations of 
the Helicoverpa armigera for more than 20 years 
(Martin et al., 2003).  

Finally it can be concluded that, fipronil and 
spinetoram can be good alternatives and can be used in 
combinations with the IGR, lufenuron in CLW control. 
Fortunately, fipronil and spinetoram differ in their site 
of action in the insect nervous system from classical 
insecticides. Also, the improvement in effects which are 
resulting from insecticide mixtures with the lufenuron 
half field rate can allow an improvement of insect 
control process, a reduction in the used insecticide 
quantities and overcoming of insecticide resistance.  
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  الملخص العربي

  ءة الفيبرونيل وبعض المعاملات الأخرى بالمبيدات ضد دودة ورق القطن و دور إنزيمات إزالة السمبةكفا
  أحمد عبدالحكيم برانيه ومنال أحمد عطية ،حمدى قطب ابوطالب

أبو (لدراسات الحقلية بموقعين مختلفين اتيأجر
بمحافظة البحيرة خلال موسمى قطن ) المطامير، شبراخيت

ييم المعاملة ببعض المبيدات ضد دودة  لتق٢٠١٤ و٢٠١٣
ورق القطن ومقارنة نشاط إنزيمات جلوتاثيون إس 

. ترانسفيريز و الإستيريز لدودة ورق القطن بكلا الموقعين
)/ بالجرعة الحقلية(يط سبينيتورام أظهرت النتائج، أن خل

أدى إلى أعلى نسبة ) بنصف الجرعة الحقلية(لوفينيورون
خليط ودة ورق القطن يتبعه دخفض فى تعداد يرقات 

بنصف الجرعة (لوفينيورون / )بالجرعة الحقلية(فيبرونيل 
أوضحت . ثم ياتى بعدهم الإسبينيتورام والفيبرونيل) الحقلية

لوفينيورون /  خليط سبينيتورام النتائج بمركزأبو المطاميرأن
% ٨٦,٥ و٨٩,٨، ٩١,٥، ٩٢,٥، ٩٠,٣أنتج نسب خفض 

، ٩٤,٥، ٩٠,٨ بينما كانت نسب الخفض٢٠١٣خلال موسم 
، وذلك على ٢٠١٤خلال موسم % ٨٣,٠و٩٠,٣،٨٥,٨

.  يوم من بعد المعاملة على التوالى١٠ و٧، ١،٣،٥فترات
خفض تعداد  شبراخيت كما أن نفس الخليط السابق بمركز

على % ٨٣,٣ و٨٥,٨، ٩١,٣،٩١,٠،٨٩,٠اليرقات بنسبة 
 بينما كانت نسب الخفض ٢٠١٣م التوالى خلال موس

 ٢٠١٤خلال موسم % ٨٨,٣و ،٩١,٠،٩٢,٠،٩١,٠،٩٠,٣
كما أوضحت نتائج المعاملة بالسيبرميثرن . على التوالى

والكلوربيريفوس أنهما أقل فاعلية فى نسب خفض تعداد 
مع ) بنصف الجرعة الحقلية(اللوفينيورون بخلط . اليرقات

 سبينيتوراموالإرونيل فيبالكلوربيريفوس، السيبرميثرن، ال
إحصائيا، الكفاءة . يزيد من فاعليتهم ضد دودة ورق القطن

/ الابادية للسيبرميثرن، الكلوربيريفوس وخليط سيبرميثرن
  شبراخيتأعلى بمركز)بنصف الجرعة الحقلية(ليوفينيورون
خلال الموسمين، أما باقى بمركزأبو المطاميربالمقارنة 

كما أوضحت نتائج . وية بينهاالمعاملات فلا يوجد فروق معن
الدراسات الإنزيمية، أن نشاط إنزيمات الإستيريز بسلالة 

نشاط  ضعف ٢,٠٥و ٢,٠ دودة ورق القطن بأبو المطامير
إنزيمات الإستيريز بسلالة دودة ورق القطن بشبراخيت 

أن نشاط  على التوالى، و٢٠١٤ و٢٠١٣خلال موسم 
لة دودة ورق إنزيمات جلوتاثيون إس ترانسفيريز بسلا

نشاط إنزيمات  ضعف ١,٩٤ و٢,٠ القطن بأبو المطامير
 خلال موسم الإستيريز بسلالة دودة ورق القطن بشبراخيت

من هذة النتائج يتضح أن كلا .  على التوالى٢٠١٤ و٢٠١٣
سبينيتورام بدائل جيدة يمكن استخدامها والإمن الفيبرونيل 

فور العضوبة فى تتابعات رش مع مبيدات البيرثرويد والفس
دودة ورق القطن، خاصة لإختلاف طريقة لمكافحة يرقات 

الفعل السام لها، كما أن تأثير تقوية السمية الناتج من خلط 
مع المبيدات المختبرة ) بنصف الجرعة الحقلية(لوفينيورونال

يحسن من نتائج المكافحة ويقلل من مقاومة اليرقات 
  .للمبيدات

  
 
 
 

 
 


