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ABSTRACT 

Ten insecticides namely chlorpyrifos, profenofos 

(organophosphates), alpha-cypermthrin, deltamethrin , 

lambda-cyhalothrin, cypermthrin, (synthetic pyrethroids), 

acetamiprid (neonicotinoids), emmamectin benzoate 

(avermectains), chlorfenapyr (halogenated pyrroles) and 

spinosad (bio- insecticides)] were evaluated against cotton  

bollworms, the pink bollworm (PBW) Pectinophora 

gossypiella (Saunders), the spiny bollworm (SBW) Earias 

insulana (Boisd.) and the American bollworm (ABW) 

Heliothis armigera (Hübner) in seven sequences in 2011 

cotton growing season. The average infestation number in 

all experimental plots was monitored before spraying and 

weekly for eight weeks post insecticide sequences 

applications. Data show that, the infestation number 

prespray varied between 3 to 11 infested green bolls /100 

bolls. The general means of the infestation number post 

treatment showed significant differences between 

treatments with values of 3.4, 4, 4.3, 3, 4.9, 7.4, 1.6 and 24.5 

infested green bolls /100 bolls for sequences from 1 to 7 and 

control, respectively. Reduction percentages in the 

infestation were determined weekly for eight weeks 

through the four successive sprays with 15 days interval. 

Based on general reduction average it is clear that all 

sequence programs induced high effect representing 80.0 

up to 94.6%. In the same manner, the tested sequences 

showed high protection for the green bolls with protection 

percentages ranged from 69.9% (sequence 6) to 93.5% 

(sequence 7). On the other hand, the tested sequences 

reduced the cotton yield loss in comparing with the control 

and the recorded yield loss percentages were 10.17, 13.7, 

7.91, 14.38, 20.5, 13.82 and 6.72% for sequences 1 to 7, 

while it was 46.76% for the control.    

INTRODUCTION 

Cotton is attacked by various pests during the 

different stages of its development, whoever, many 

insect species have been reported on cotton and some of 

them were classified as major pests that can destroy the 

plants in a few days; i.e., cotton leafworm, Spodoptera 

littoralis (Boisd.), pink bollworm Pectinophora 

gossypiella (Saund.) and the spiny bollworm Earias 

insulana (Boisd.) (Abou Kahla et al.,1990, Mireulle et 

al., 1999). Chemical control is still considered one of 

the most important methods for controlling pests 

(Korkor et al., 1995) and the synthetic insecticides are 

often a part of management programs to control 

lepidopterous pests (Aydin and Gurken, 2006). The 

success of bollworms complex control program relies on 

use of insecticides belonging to different groups in 

certain sequences, application time and spray interval 

(Watson et al.,1986, El-Feel et al.,1991; Abd El-Mageed 

et al. 2007). Profitable cotton production in Egypt 

depend on successful and efficient insect management 

program which reduces the risk disastrous crop loss by 

pests (El-Basyouni, 2003).   
Carbamate insecticides were usually used at the last 

or the third spray for controlling bollworms (specially 

the spiny bollworm). Since 2005, the Egyptian 

Committee for Agricultural Pesticides (ECAP) decided 

to not use the carbamate group through spray rotation 

programs. So, it is urgent to find a promising compound 

environmentally safe and effective against spiny 

bollworm to be used instead of Carbaryl®. Conventional 

insecticides have not provided a long-term solution to 

the bollworms problem, moreover as a result of 

continued massive use of certain synthetic insecticides 

against the cotton pests, tolerant and resistant strains 

have been developed (Schmutterer, 1985). Ministry of 

Agriculture in Egypt is hoping to find a safe product with 

low effect in the environment and satisfactory killing 

power especially for spiny bollworm. So, spinosad was 

chosen because it is classified by EPA as a reduced risk 

product and awarded the green chemical challenge award 

from the white house in the USA in 1999 (Temerak, 

2003). 
The most of yield and quality loss are caused by 

insect pest, such as cotton bollworms (Kaushik et 

al.,1969). Insects that cause loss to the fruit are 

frequently more destructive than those damage leaves, 

stems and roots, loss extend to oil contents in the seeds 

(Amin and Gergis, 2006). Cotton growers in Egypt have 

experienced severe economic loss from cotton pests due 

to reduced yields, low lint quality and increased costs of 

insecticides (Burrows et al., 1982). Recently, the 

national cotton council estimated that US cotton 

producers' annual loss to pink bollworm are about $21 

million due to prevention control cost, and lower yield 

by plant damage (NCC, 2001). 
The aim of this study was to introduce new 

insecticides (emmamectin benzoate, acetamiprid and 

chlorfenapyr) with new mode of actions, low dose and 

environmentally safe to evaluate the effectiveness of 
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these new insecticides in their sequences against cotton 

bollworms (pink, spiny and American bollworms) 

infesting cotton green bolls and also, to determine the 

cotton yield loss. 

MATERIALS AND METHODS 

The experiment design  
Field experiments were carried out in a private farm 

at Kafr El-Dawar District, El-Behera Governorate, 

Egypt, during 2011 cotton growing season. The tested 

insecticides are listed in Table 1. The evaluated 

insecticides were used in seven sequences as shown in 

Table 2. The fields were cultivated with Giza 86 cotton 

variety on May15, 2011 and the normal agricultural 

practices were applied 

The experimental area was 2.5 feddans and it was 

divided into plots of 2 Kirrats each and the treatments 

were arranged in random complete plots with four 

replicates. A ground motor sprayer was used to apply 

the insecticide dilutions. The volume of spray solution 

was 400 litter /feddan. 
Procedures of insecticide sequences evaluation: 

Four sprays with two weeks interval were took place 

through the course of this study. To evaluate the 

effectiveness of the tested sequences treated against 

bollworms complex, samples of 100 green bolls per 

treatment (25 bolls for each replicate) were randomly 

dissected. The infestation numbers in the green bolls 

were recorded pre-spray and then boll samples were 

collected weekly post-sprays and then the percent of 

reduction was calculated according to the equation of 

Henderson and Tilton (1955):  

Reduction of infestation% =[ 1- {(a/b) x (c/d)}] x100 

Where: a= number of infestation in control pre-spray, b= 

number of infestation in control after spray,                    

c= number of infestation in treatment after spray and                

d= number of infestation in treatment pre-spray. 

  

Table 1. The tested insecticides 
Common Name Trade Name Formulation Applied Rate 

Chlorpyrifos Pestban
®
 48% EC litter/F 

Profenfos Cord
®
 72% EC 750 cm

3
/F 

Alpha-Cypermethrin Pestox
®
 15% EC 165 cm

3
/F 

Deltamethrin K-othrin Kema
®
 5% EC 175 cm

3
/F 

Lambda - Cyhalothrin Axon
®
 5% EC 375 cm

3
/F 

Cypermethrin Cyparko
®
 20% EC 300 cm

3
/F 

Emmamectin Benzoate Radicl
®
 0.5% EC 800 cm

3
/F 

Acetamiprid Acetamor
®
 20% SP 100 gm/F 

Chlorfenapyr Pyricide
®
 24% EC 300 cm

3
/F 

Spinosad Spintor
®
 24 % SC 50 cm

3
/F 

Table 2. The tested sequences 

Sequences 
Insecticides spray dates 

7 / 8/2011 22 / 8/2011 7 /9/2011 22 /9/2011 

Sequence 1 
Pestban

®
-

chlorpyrifos 

K-othrin Chema
®
 - 

deltamethrin 

Acetamor
®
 -

acetamiprid 
Cord

®
-profenfos 

Sequence 2 
Pestban

®
-

chlorpyrifos 

Axon
®
 –lambda-

cyhalothrin 
Spintor

®
- spinosad Cord

®
-profenfos 

Sequence 3 Cord
®
-profenfos 

K-othrin Chema
®
 - 

deltamethrin 

Radicl
®
 - 

emmamectin benzoate 

Pestban
®
-

chlorpyrifos 

Sequence 4 

Radicl
®
 - 

emmamectin 

benzoate 

Cyparko
®
 -

cypermthrin 
Cord

®
-profenfos 

Pestban
®
-

chlorpyrifos 

Sequence 5 
Pestban

®
-

chlorpyrifos 

Pestox
®
 –alpha-

cypermthrin 
Spintor

®
- spinosad 

Pestban
®
-

chlorpyrifos 

Sequence 6 
Acetamor

®
 -

acetamiprid 

Pestox
®
 –alpha-

cypermthrin 

Pyricide
®
- 

chlorfenapyr 
Cord

®
-profenfos 

Sequence 7 
Pestox

®
 –alpha-

cypermthrin 

K-othrin Chema
®
 - 

deltamethrin 

Axon
®
 –lambda-

cyhalothrin 

Cyparko
®
 -

cypermthrin 
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In addition, the percentages of the protected bolls 

were calculated according to the following equation:   

Protected Bolls % = [1 – (TNIT / TNIC)] x 100.  

Where: TNIT= total number of infestation in treatment.  

TNIC = total number of infestation in control, 

Moreover, one way ANOVA test was used to compare 

treatments together (Costat Statistical Software, 1990). 

Estimation of cotton yield loss 

Randomly, one hundred cotton plants were chosen 

from each treatment to study the cotton yield loss caused 

by bollworms. The following method according to 

Hassan (2007) was used to estimate the cotton yield 

losses. The complete opened bolls (A), the 2/3 opened 

bolls (B), the 1/3 opened bolls, the dry bolls (D) and the 

green unopened bolls (E) were counted then the 

expected open bolls (F) were calculated as follow:    F = 

A + B + C + D + E 

The true opened bolls (G) = A + (B x 2/3) + (C x 1/3) 

The number of unopened bolls (H) = F – G 

The loss % (I) = (H/F) x 100       or I%= (1 – G/F) x100 

RESULTS AND DISCUSSION 

Efficiency of tested sequences against the cotton 

bollworms: 

The average percent infestation in all experimental plots 

was monitored pre – spray and weekly for eight weeks 

post insecticide sequences spray. Data in Table 3 show 

that, the infestation number pre- spray varied between 3 

to 11infested green bolls / 100 bolls. The infestation 

number after the first spray ranged between 7 in the first 

week of the inspection for sequence 6 and 2 for 

sequence 7 where it reached 8 in the control plots. By 

the second week of inspection, the greatest infestation 

number was counted in the control treatment (15 

infested bolls) that was significantly differed compared 

to all sequence treatments which differed together and 

the lowest infestation number was zero for sequence 4. 

For the second spray, the highest infestation number 

was detected for sequence 6 (7 infestations) in the fourth 

inspection week, while the lowest was for three 

sequences 1, 4 (week 3) and sequence 2 (week 4) and it 

was zero, whereas the infestation number in the control 

treatment reached 23 infestations by the fourth 

inspection week.  

The infestation number at the 3
rd 

spray represented 9 

infestations in the 6
th

 week for sequence 6 as the highest 

infestation between treatments and 1 in the same week 

for sequence 7 as the lowest infestation, whereas, the 

view in the control plots was higher (27 and 29 

infestations for week 5 and week 6, respectively). The 

highest infestation number after the 4
th

 spray was 10 

infestations and it was detected in the 7
th

 week for 

sequence 6 while the lowest was zero in the same week 

for sequence 7.  For the control plots the infestation 

number was increased from the 7
th

 week to the 8
th

 week 

starting with 35 infestations reached to 41 infestations by 

the end of the experiment. The statistical analysis 

indicated that, there were significant differences between 

all treatments and the control and also between 

treatments, where sequence 7 (all pyrethroids) showed 

the superior effect in reducing the infestation number 

while sequence 6 showed the lowest reduced number in 

relation to control treatment. Also, results obtained from 

this Table discuss the general infestation number mean 

and it revealed that there were significant difference 

between all treatments and the control plots and also, 

there were significant differences between some 

treatments.  

Table 3. Number of infested bolls pre- and post- insecticide sequences application 

Insecticide 

Sequences 

Pre- 

Spray 

Infestation numbers Post-Spray 

1
st
 spray 2

nd
 spray 3

rd
 spray 4

th
 spray 

TIN GINM 
1* 2 3 4 5 6 7 8 

Sequence1 7c 5abc 3c 0d 2d 4bc 4d 5d 6c 29cd 3.6cde 

Sequence2 5d 4bc 2c 1cd 0e 4bc 6c 7c 8b 32cd 4cd 

Sequence3 11a 5abc 3c 2c 5c 6bc 2ef 7c 6c 36c 4.3cd 

Sequence4 3e 3c 0d 0d 2d 4bc 3de 5d 7bc 24d 3de 

Sequence5 5d 5abc 6b 4b 3d 4bc 2ef 7c 8b 39c 4.9c 

Sequence6 9b 7ab 5b 5b 7b 8b 9b 10b 8b 59b 7.4b 

Sequence7 7c 2c 2c 1cd 2d 3c 1f 0e 2d 13e 1.6e 

Control 4de 8a 15a 18a 23a 27a 29a 35a 41a 196a 24.5a 

L.S.D 0.05 1.24 2.76 1.3 1.3 1.3 4.24 1.30 0.62 1.24 10.37 2.365 
TIN= Total Infestation Number     * = inspection week     GINM= General Infestation Number Mean 
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Table 4. Bollworms infestation Reduction % after the tested sequences sprayed 

Reduction % post- Spray 
Insecticide 

Sequences 
General R. Average 4

th
 Spray 3

rd
 Spray 2

nd
 Spray 1

st
 Spray 

8 7 6 5 4 3 2 1* 

89.2c 91.6 91.8 92.1 90.1 95.0 100 88.6 64.3 Sequence1 
85.6d 84.4 84.0 83.4 88.2 100 95.6 89.3 60 Sequence2 

91.9b 94.7 92.7 97.5 91.9 92.1 96 92.7 77.3 Sequence3 

82.9f 77.2 81.0 86.2 80.2 88.4 100 100 50 Sequence4 

80.0g 84.4 84.0 94.5 88.2 89.6 82.2 68 50 Sequence5 

84.0e 91.3 87.3 86.5 86.8 86.5 87.6 85 61.4 Sequence6 

94.6a 97.2 100 98.0 93.7 95.0 96.8 85.2 85.7 Sequence7 

0.386         L.S.D 0.05 

General R .Average = General Reduction Average              * = inspection 

The general infestation number mean was ordered in 

the following descending order: 1.6, 3, 3.6, 4, 4.3, 4.9, 

7.4 and 24.5 for sequence 7, 4, 1, 2, 3, 5, 6 and the 

control, respectively. 

These data were in harmony with the finding of 

many investigators. El-Sorady et al., 1998 mentioned 

that chlorpyrifos and lambda-cyhalothrin gave a good 

reduction in pink bollworm infestation. Younis et al. 

(2007) cited that, six weeks after pesticide treatments, 

the infestation averaged 4 to 7% in insecticide 

treatments compared to 22% in control treatment. 

Insecticide treatments were varied in their efficiency 

against bollworm. The greatest number of larvae was 

counted in the control treatment that was significantly 

different compared to all insecticide treatments. El-

Aswad and Aly (2007) reported that, the results of the 

field experiment showed significant differences between 

the infestation numbers of all tested insecticides and the 

control. Abd El-Mageed et al. (2007) revealed that, the 

obtained data for the tested programs reduced the rate of 

pink bollworm and spiny bollworm larvae during the 

three sprays.  

Reduction percentages in bollworm infestation post 

sprays were calculated and the general reduction 

averages of bollworm infestations were analyzed using 

ANOVA and the obtained data were tabulated in           

Table 4.  

In general, all the tested sequences resulted in an 

appreciable reduction in bollworms infestation as 

compared with control. The highest reduction percent 

was 100% and it was obtained at the 2
nd

 inspection from 

the 1
st
 and 2

nd
 sprays of the 2

nd
  and 4

th
 sequences 

(Radicl® - emmamectin benzoate and Axon
®
 – lambda-

cyhalothrin), and also at the 1
st
 inspection from the 2

nd  

and 4
th

 sprays of the 1
st
 , 4

th
 and 7

th
 sequences (K-othrine 

Chema
®
 - deltamethrin, Cyparko

®
 - cypermthrin and 

Cyparko
®
 - cypermthrin, respectively), whereas the 

lowest reduction % was 50% and it was recorded at the 

1
st
 inspection from 1

st
 spray of the 4

th
 and 5

th
 sequences 

(Radicl
®
 - emmamectin benzoate and Pestban

®
-

chlorpyrifos). Generally, the lowest reduction 

percentages were detected for the first inspection week, 

where it was fluctuated with upper percentages till the 

end of the experiment. 

According to general reduction average it was clear 

that sequence 7 induced the highest effect representing 

94.6% reduction in infestation, while sequence 5 proved 

to be the lowest effective one, it suppressed the 

infestation by 80%. Reduction in the general average of 

infestation after the four sprays revealed that, there were 

significant differences among the treated sequences.  

These results are in agreement with many 

investigators. Allen et al. (1997) found that large and 

medium sized bollworm larvae were significantly less 

numerous in cyfluthrin and spinosad treated plots than in 

control plots. Ibrahim et al. (2000) reported that the 

calculation percentages of the infestation level of cotton 

bollworms (spiny and pink bollworm) were decreased 

after three sequential insecticidal sprays when compared 

with the control. Temerak (2003) reported that the pest 

program of field rotation trials for control of bollworms 

utilized chlorpyrifos + hexaflumuron, es-fenvalerate, 

profenofos and spinosad +oil (92% reduction). The good 

results of synthetic pyrethroids sequence come in 

agreement with the finding of El-Metwally et al. (2003) 

who reported that the average of reduction in pink 

bollworm larvae was 90.3, 83.6 and 73.5% for 

fenpropathrin, esfenvalerate and lambda-cyhalothrin, 

respectively. Younis et al. (2007), cited that the 

percentages of reduction in the general average of larvae 

counted in gamma-cyhalothrin, deltamethrin and 

esfenvalerate treatments were significantly higher 

compared to other pesticide treatments. El-Aswad and 

Aly (2007) reported that the pyrethroids were more 

effective in reducing bollworms infestation than 

organophosphorous compounds. 
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Table 5. Percentages of protected bolls in sequencial treatments post-spray 

Sequences Total Infestation Number General Protected Bolls % 

Sequence 1 29 85.2 

Sequence 2 32 83.7 

Sequence 3 36 81.6 

Sequence 4 24 87.8 

Sequence 5 39 80.1 

Sequence 6 59 69.9 

Sequence 7 13 93.4 

Control 196 - 

Table 6. Assessment of loss due to bollworms in different sequence treatments 

Sequences A B C D E F G H I % 

Sequence 1 59.25 3.48 3.25 0.24 3.52 69.74 62.65 7.09 10.17d 

Sequence 2 56.52 4.76 7.24 0.72 2.72 71.96 62.10 9.86 13.70c 

Sequence 3 61.14 4.84 1.64 0.24 2.64 70.50 64.92 5.58 7.91e 

Sequence 4 59.72 5.63 1.80 0.16 7.52 74.83 64.07 10.76 14.38c 

Sequence 5 50.76 12.36 4.36 0.28 8.28 76.04 60.45 15.59 20.50b 

Sequence 6 62.48 8.00 3.00 0.68 5.68 79.84 68.81 11.03 13.82c 

Sequence 7 63.20 4.16 1.88 0.00 2.16 71.4 66.60 4.80 6.72e 

Control 30.08 4.92 9.88 16.44 6.84 68.16 36.29 31.87 46.76a 

L.S.D 0.05         1.590 
A = number of complete open bolls    B = number of 2/3 open bolls    C = number of  1/3 open bolls      

D = number of dry bolls    E = green bolls         F = number of theoretical open bolls      G = number of observed open bolls.   

H = number of un opened bolls         I = Loss % 

The presented data in Table 5 show the percentages of 

protected bolls as a result of insecticide sequences 

spray. The highest percent of boll protection was 93.4% 

it was obtained by sequence 7 (Pestox
®
, K-othrine 

Chema
®
, Axon

®
 and Cyparko) and the lowest boll 

protection percent was 69.9% due to sequence 6 

(Acetamor, Pestox
®
, Pyricide

®
 and Cord

®
). On the other 

hand, all the tested sequences could be categorized into 

the following descending order: sequence 7, sequence 4, 

sequence 1, sequence 2, sequence 3, sequence 5 and 

sequence 6.  

 The results in Table 6 showed the effect of the 

applied sequences on the loss of cotton yield. These data 

pointed to high significant difference between the 

untreated plots and the treated plots and also, there were 

significant differences between some of the applied 

sequences. In comparison to the untreated plots (loss 

percent = 46.76%), the lowest estimated percent of yield 

loss was found with sequence 7 (loss percent = 6.72%) 

whereas, the highest loss percentage was detected for 

sequence 5 (loss percent = 20.5%). 

The superiority in yield loss reduction can arrange in 

the following order: sequence7, 3, 1, 2, 6, 4 and 5, 

respectively. These results are in agreement with those 

obtained by many researchers. Dhawan et al. (1990) 

reported that Earias spp. caused a loss ranged from 12.5 

to 16.6 % of shed buds, 0.9 to 2.5 % of flowers and 7.9 

to 9.5 % of bolls. Karner et al. (2003) mentioned that 

cotton yield in insecticide treated plots were 9% greater 

compared to untreated plots. Studebaker et al. (2003) 

found that the bollworm / tobacco budworm complex 

has been reported to cause yield loss in cotton in range 

of 1.05 to 3.97%. The lower estimated percentages of 

the yield loss occurred with the treatments of 

fenpropathrin and Es-fenvelerate followed by 

fenvalerate, cyfluthrin and Thiodicarb (Ibrahim et al., 

2000). Hassan (2007) reported some significant 

differences between control and treatments and also 

between treatments. The cotton yield loss% due to 

bollworms were 15.84, 17.8, 20.64 and 56.88% for 

treatment 1, treatment 2, treatment 3 and the control, 

respectively.    

CONCLUSION 

The tested new insecticides emmamectin benzoate, 

acetamiprid and chlorfenapyr showed superior effect 

individually and in their sequences, so we suggest to 

implement these insecticides in the integrated pest 

management (IPM) programs to control cotton 

bollworms.    



ALEXANDRIA SCIENCE EXCHANGE JOURNAL, VOL.33 No.4 OCTOBR- DECEMBER 2012 

 

266 

REFERENCES 

Abd El-Mageed, A.E.M., E.M. Anwar, L.R.A. Elgohary and 

H.F. Dahi (2007). Evaluation of several programs of 

sequences pesticides application on cotton bollworms and 

some other sucking pests in cotton field. Journal of 

Entomology, 4: 93-103. 
Abou-Kahla, M.M., A. El-Zanan, B. Magda, El-Kady and 

A.S. El-Deeb (1990). Evaluation of the toxic activity of 

four insecticidal groups upon Spodoptera littorals 

(Boisd.), Pectinophora gossypiella (Saund.) and Earias 

insulana (Boisd.) in relation to their side effects on fiber 

quality and seed properties. J. Agric. Res. Tanta Univ., 16: 

121-131 

Allen, C.T., S. Frizzell, L. Earnest, P. Tugwell, J. Haynes, S. 

Riddle and K. Scott (1997). Bollworm control test. Special 

Report Agriculture Experiment Station, Division of 

Agriculture, University of Arkansas 183, 184-187. 

Amin, A.A. and Gergis, (2006). Integrated management 

strategies for control of cotton key pests in Middle Egypt. 

Agronomy Research  4(Special issue), 121–128. 

Aydin, H. and Gurkan, M.O.  (2006). The efficacy of spinosad 

on different strains of Spodoptera littoralis (Boisd.) 

(Lepidoptera: Noctuidae). Turk J. Biol., 30, 5-9. 

Burrows, T.M., Sevacherian, V., Browning, H. & Baritelle, J. 

1982. The history and cost of pest control alternatives for 

Imperial Valley cotton. Bull. Entomol. Soc. Am. 28, 286–

90. 

Costat Statistical Software (1990). Microcomputer program 

analysis Version 4.2, Cohort Software, Berkeley, CA. 

Dhawan, A.K., G.S. Simwat and A. S. Sidhu (1990). Squares 

shedding due to bollworms in different varieties of 

Gossypium arboretum. J. Res. Punjab, Agril. Univ. 27, 

606 - 610 

El-Aswad, A.F. and M.I. Aly (2007). Screening of some 

insecticides against the cotton bollworms, Pectinophora 

gossypiella (Saund.) and Earias insulana (Boisd.). J. Pest 

Cont. & Environ. Sci. 15 (2): 63-74. 

El-Basyouni, S.A., (2003). Sex pheromone traps: A tool for 

infestation prediction by the spiny bollworm Earias 

insulana (Boisd.) on two cotton varieties with respect to 

some weather factors. J. Agric. Sci., Mansoura Univ., 28: 

2327-2334. 
El-Feel, E.A., A.A. Khidr, M.M. Abou Kahla and M.G. 

Abbass, (1991). Effect of sequence, time intervals and 

early spray of different insecticides on pink bollworm, 

Pectinophora gossipella (Saund.) infestation and cotton 

yield. Egypt. J. Agric. Res., 69: 73-81. 
El-Metwally, H.E., S.A. El-Mahy, A. Abdel-Hafez and R.M. 

Amer (2003). Residues of esfenvalerate and flufenoxuron 

in cotton bolls and the relationship between pesticide 

dynamics and efficacy. Bull. Ent. Soc. Egypt, Econ. Ser. 

29, 199-210. 

 

 

El-Sorady, A.E.M., A.A.S. El-Zanan, M.K.A. Abo-Shloa and 

A.A. El-Dahan (1998). Influence of some insecticide 

sequences on natural and artificial infestation with pink 

bollworm Pectinophora gossypiella (Saund.) . Agri. Egypt. 

J. Res., 76 (2): 585- 596   . 
Hassan, Ehsan M.A, (2007). Assessment of losses in cotton 

yield due to the infestation of bollworms with reference to 

determination of the economic injury levels. M.Sc. Thesis, 

Faculty of Agric., Alexandria University . 
Henderson, C.F. and E.W. Tilton, (1955). Test with acaricides 

against the brown wheat mite. J. Econ. Entomol., 48: 157-

161. 
Ibrahim, M.M., Kh. A. Abdel-Rahman and H.A. Awad 

(2000). Evaluation of nine insecticides against the 

injurious insect-pests of cotton plants in El-Behera 

Governorate. Adv. Agric. Res., 5 (1): 1263-1278.   

Karner, M.A., R. Price and D.A. Wolfenberger (2003). 

Factors affecting economic benefit derived from using 

insecticides to control bollworm Helicoverpa zea (Boddie) 

/ tobacco budworm, Heliothis virescens (F.), in Oklahoma 

1976 – 1990. Beltwide Cotton Conferences, Nashville, 

TN, USA: 1627-1633.  

Kaushik, A.D.; V.S. Rather and N.K. Sood, (1969). Incidence 

of bollworm and losses caused to cotton in Madhya. 

Preash. J. Ent., 2:175-177. 
Korkor, A.A., M.Z.F. Awad, A.M. Hamid and M.B. Abo-

Salem (1995). Screening of some insecticides against 

bollworms and whitefly attacking cotton plants. Com. Sci. 

and Dev. Res., 745 (50): 141 – 157. 

Mireulle, L., S. Ades, S.U. Joseph, B. Gary, B. Dean, J.A. 

Hoffman and P. Bullet, (1999). Isolation from the 

lepidopteran Heliothis virescens of a novel insect 

defensing with potent antifiungal activity. J. Boil. Chem., 

274: 320-326. 
National Cotton Council of American (2001). Pink bollworm 

eradication: A window of opportunity. Pp: 1-6. 
Schmutterer, H. (1985). Which insect pests can be controlled 

by application of Neem seed kernel extracts under field 

conditions Z. Angew. Entomol., 100: 468-475. 
Studebaker, G.E., D.R. Johnson and D. Walsh (2003). Control 

of bollworm / tobacco budworm complex in Arkansas 

cotton in 2002. Beltwide Cotton Conferences, Nashville, 

TN, USA: 1561-1562. 

Temerak, S.A.( 2003). Differential susceptibility of pink and 

spiny bollworms to the ova-larvicidal activity of spinosad, 

a natural metabolite of the actinomycete 

Saccharopolyspora spinosa with special reference to solve 

the field failure of thiodiocarb in the current resistance 

rotation spraying program in Egypt. Resistant Pest 

Manage. 13: 42-46. 
 

 

 

 



Magdy Mohamed Kamel Shekeban: Evaluation of Ten Insecticides Distributed into Seven Sequences against Bollworms Complex  

 

267 

Watson, W.M., A.M. Rashed, N.M. Hussein and M.W. 

Guirguis (1986). Potencies of certain insecticides against 

the pink bollworm Pectinophora gossypiella (Saund.) as 

influenced by chemical control program in Egypt. Bull. 

Ent. Soc. Egypt Econ. Ser., 15: 79-86. 
 

 

 

Youns, A.M., S.H. Hamouda, S. Ibrahim and Z.A.M. Zeitoun 

(2007). Field evaluation of certain pesticides against the 

cotton bollworms with special reference to their negative 

impact on beneficial arthropods (2006 cotton season, 

Minia region, Egypt). African Crop Science Conference 

Proceedings Vol. 8 pp. 993-1002.  

 

 الملخص العربي
 تقييم عشر مبيدات موزعة على سبعة تتابعات ضد ديدان اللوز

مجدي محمد كامل شكيبان

ب  فينفددددددو  كلوربيرفددددددو    لقددددددد م عقيددددددي  سمدددددد  مبيددددددد   ع دددددد    
            دلتددددددددام      اباد سددددددددي الو     لفاسددددددددي م          (مبيددددددددد   ف ددددددددفور  )

( مبيددددد   ييوييكوعينو ددددد)  سدددديتام  د( مبيددددد   بير    د دددد ) سددددي م    
مبيدددددددددد   ) كلورفيندددددددددابير (مبيدددددددددد    فيرمكتددددددددد )  مدددددددددامكت  بنددددددددد     

           ضددددد د ددددد ن  للددددو ( مبيددددد   ةيو دددد )سبينوسدددداد  ( هالوجيناعيددددد بير لدددد 
 لقدد ( ، د دة  للدو   مم  كيد د دة  للو   لمدوكي  ,د دة  للو   لق يفلي )

خدل  موسد   ابعدا    رشد ام عو  ع هذه  ابيد    لعمد ة   سدبع  عت
 . بفاصل  مني  سبوس  1122قط  

لقدددد م  ةت ددداط منوسدددا سددددد  مصددداا  وزتلددد  د دددد ن  للدددو  
قبددل بد  دد   لدد ا لكددل  لقطددع  لتض  بيدد     عددا  سددبوسيا بعددد  لدد ا ادددة 

ةيث  شار   لنتائج  لى  ن متوسا سدد  مصاا  قبل , ثماني  سابيع
. لددو ة 211/  صدداب     للددو   مخعدد  22 لى  3 لدد ا عدد     مددا بدد  

 3،  3.3 شار   لنتائج  لى  ن  اتوسا  لعدا  للصداب  بعدد  لد ا كدان
، 4  لى 2 صددددداب  للتتابعدددددا  مددددد   2.1،  4.3،  3.4،  3، 3.3، 

  ةدددد  كددددان  اتوسددددا  لعددددا  للصدددداب    قطددددع  اقاريدددد   سلدددد   لتددددو  ،
 .إصاب  13.2

 
 
 
 
 
 
 

ئو دد  ضفددص  ةصدداب  بعددد  لدد ا دسددبوسيا  ادددة لقددد م عقددد    لن دد   ا
 . و  22ثمايي  دسابيع  ذلك خل  دربع رشا  تام   بفاصل  مني 

قياسددددا سلدددد   اتوسددددا  لعددددا  ضفددددص  مصدددداب   فقددددد د  دددد   كددددل 
 لتتابعددا   لددر م رشدد ا ا ددير  ساليددا سلدد   ةصدداب  بد ددد ن  للددو  ةيددث 

لقددددد  . %43.2  % 01عدددد      اتوسددددا  لعددددا  ضفددددص  ةصدددداب  بدددد  
دشار   لنتائج د عا إلى  ن  لتتابعا   لر م رش ا خل  هذه  لدر س  

سنددددد % 14.4دد  إلى حما دددد   للددددو   بخعدددد  بن دددد  عدددد     مدددداب  
لقدددد ددس  سدددتزد   هدددذه . للتتدددابع  ل دددابع %43.3 لتتدددابع  ل ددداد   

 لى  لتتابعا  ضد د د ن  للو  إلى خفص  ض ائ     لمحصو  ااقاريد  
, 21.24         :  لكندددد     كايدددددض ي ددددد   ضفددددص  ا دددددضل  هددددد 

للتتابعدددددا  % 1.41, 23.01, 11.2, 23.30, 4.42, 23.4
بين دددددا  صدددددلض  ض دددددارة    لكنددددد     لى , سلددددد   لتدددددو   4 لى  2مدددد  

31.41%. 
 
 

 
 
 
 
 


