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ABSTRACT 

 The Egyptian cotton leafworm is considered the major pest that 

causes great damage to cotton plants as well as other vegetable crops 

in Egypt. This study was planned to evaluate the efficacy of emamectin 

benzoate, indoxacarb and lufenuron compounds against the cotton 

leafworm, Spodoptera littoralis and its natural predator Coccinella 

spp. during the two successive seasons of 2017 and 2018.  
The obtained results indicated that lufenuron compound was 

the most against the cotton leafworm followed by emamectin benzoate 

during the two experimental seasons; while the indoxacarb was the 

lowest toxic on Coccinella spp.  

Conclusively, it could be recommended to use lufenuron and 

indoxacarb insecticides to control the cotton leafworm in cotton fields 

with relatively low effect on natural predator.   
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INTRODUCTION  

The Egyptian cotton leafworm, Spodoptera Littoralis (Boisd.) 

(Lepidoptera: Noctuidae) is an economically important polyphagous pest, 

that causes considerable destruction to numerous important crops in Egypt 

(Rawi et al., 2011 and Kandil et al., 2003). Chemical insecticides are the 

most effective control means for this pest, but this approach has become less 

attractive due to its side effects in natural balance between pests and their 

natural enemies (Gamil et al., 2011). The ultimate aim of recent studies 

focuses on evaluation of various insecticides to control the cotton leafworm 

without affecting its natural predators.  
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On the other hand, many researchers in the field of insect control 

found that the lufenuron showed high efficiency against S.littoralis (El-

Sheikh and Amir, 2011). Also, the decreasing of pesticides application 

allow to build up the population of predators such as Coccinella spp. And  

Chrysoperla sinica (Tabozada et al., 2015). 

Therefore, present study aimed to evaluate the toxic effect of two 

insecticides and one insect growth regulator on cotton leafworm and 

ladybird beetles in cotton field. 

 

MATERIALS AND METHODS 

Field experiments were carried out in Sharkia Governorate, Egypt 

during cotton growing seasons of 2017 and 2018. To evaluate the efficiency 

of two insecticides and one insect growth regulator (IGR) against S.littoralis 

and its side effects on the predator, Coccinella spp.                           

The experiment area about 1.5 feddans cultivated with cotton plants 

divided into 3 treatments as well (untreated), each treatment presented by 

three replicates each was 1/20 feddan, the experimental plots were arranged 

as completely randomized design. Cotton plants sprayed with tested 

compounds at recommended rates using Knapsack motor sprayer (solo) (20 

liters water). Randomly twenty five cotton plants of each replicate were 

inspected actually in the field, the numbers of S. littoralis larvae and 

Coccinella  individuals were counted and recorded just before and after one 

day (initial kill), 7 and 10 days (residual effect) of spraying with insecticides 

(emamectin benzoate and indoxacarb), while the treatment of lufenuron was 

inspected after three days (initial kill), 7 and 10 days (residual effect).The 

reduction percentages of pest and coccinella spp. were calculated according 

to Henderson and Tilton (1955) equation. 
                                                                     

 Statistical analysis:  

All obtained results were statistically analyzed as one way completely 

randomized ANOVA to determine the significance of differences between 

means according to Little and Hills (1975) using COSTAT Statistical 

Software Program (2005).  

RESULTS AND DISCUSSION  

1- Efficiency of the tested insecticides against larvae of cotton      

leafworm, S. littoralis: 

Data given in Tables (1 and 2) summarize the efficiency of the tested 

insecticides against S. littoralis on cotton plants during 2017 and 2018 
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seasons. All investigated compounds were found to reduce S. littoralis 

population in treated plots comparing to that of control. 
 

1.1- Season of 2017:  

Results in Table (1), the highest reduction percentage  of initial kill  

was 92.57% recorded for emamectin benzoate after 24 hr of spraying 

followed by 79.17% recorded for lufenuron  after 3 days; while the lowest 

initial effect of 78.00% was recorded for indoxacarb. 

In the same trend, the highest residual effect of 90.08% was recorded 

for emamectin benzoate at 7 days post treatment followed by 82.87% and 

74.67% for lufenuron and indoxacarb, respectively. Additionally, after 10 

days, lufenuron was still effective and recorded the highest residual effect of 

96.47% followed by emamectin benzoate with 71.71%; while indoxacarb 

recorded the lowest residual effect of 67.13%.  

Regarding to the reduction percentages of residual effect, the results 

cleared significant difference among treatments, where the highest ( P ≤ 0.05) 

mean of 89.67% was calculated for lufenuron compound; while indoxacarb 

recorded the mean of 70.95%. In the same trend, the obtained results cleared 

high significant differences (P ≤0.05) between the annual mean of reduction 

percentage during 2017 season.   
  

Table (1): Reduction of S. littoralis larvae in cotton fields treated with the tested 

insecticides during season of 2017 

   a,b  Means are bearing different letters, different significantly ( P ≤0.05). 

Annual 

mean 

% of 

reduction 

Residual 

mean of  

% 

reduction 

Residual effect Initial kill Pre-

count 

Treatments 

10 

days 

7 

days 

3 

days 

1 

day 

  62.33 23.33  17.67 219.0 No Emamectin   

benzouat 

84.79
a

 84.39
a

 71.71 90.08  92.57  % 

  8.33 40.33 48.33  218.0 No Lufenuron 

86.17
a

 89.67
a

 96.47 82.87 79.17   % 

  73.67 58.33  47.00 218.0 No Indoxacarb 

73.61
b

 70.95
b

 67.13 74.67  78.94  % 

  220.0 217.0 214.0 206.67 201.0 No Control 

1.62 7.53       LSD  0 .05 
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Table (2):  Percentages of S. littoralis in cotton fields treated with the tested 

insecticides during season of 2018. 

a,b,c  Means are bearing different letters, different significantly ( P ≤0.05). 

The highest significantly (P ≤0.05) annual mean reduction of 86.17% 

was recorded with lufenuron followed by 84.79 and 73.61% for emamectin 

benzoate and indoxacarb, respectively. The obtained results found in 

agreement with that of Abdu-Allah (2010) who noted that emamectin 

benzoate is one of the best bio-insecticides in controlling cotton leafworm, 

S. littoralis larvae infestations in cotton fields.  
                                                             

1.2- Season of 2018: 

Data in Table (2) cleared that emamectin benzoate was the most 

effective as reduction percentage of initial kill recorded the highest 

percentage of 91.50% after 24hr of treatment followed by 85.10%  for 

lufenuron after 3 days; while indoxacarb recorded the lowest initial effect.  

Additionally, after 7 days, the highest reduction percentage of 89.45 

% was recorded on cotton plants treated with emamectin benzoate; while the 

lowest percentage of 77.47% was recorded in indoxacarb. Also, after 10 

days, the highest reduction percentages of residual effect were 41.04, 80.60 

and 73.11% for lufenuron, emamectin benzoate and indoxacarb, 

respectively (Table 2).      

In regard to the mean of residual reduction percentages, data 

represented in Table (2) cleared highly significant differences between 

treatments. The highest mean effect significantly (P ≤0.05) of 90.12% was 

recorded with lufenuron; while the lowest effect of 74.96% was recorded for 

indoxacarb. 

Annual 

mean 

% of 

reduction 

Residual 

mean of  

% 

reduction 

Residual effect Intial kill Pre-

count 

Treatments 

10 

days 

7 

days 

3 

days 

1 

day 

  37.33 22.33  18.67 182.67 No Emamectin   

benzoate 87.18
a

 85.03
b

 80.60 89.45  91.50  % 

  17.33 22.33 27.00  160.67 No Lufenuron 

88.45
a

 90.12
a

 91.04 89.20 85.10   % 

  53.67 42.67  33.67 161.67 No Indoxcarb 

76.73
b

 74.96
c

 73.11 77.47  80.29  % 

  195.67 190.67 181.67  

171.33 

162.67 No

%  
Control 

 

1.39 1.67       LSD 0.05 
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Concerning to the annual mean of reduction percentages during the 

season of 2018, the obtained results in Tables (2) cleared highly significant 

differences (P ≤0.05)  between tested pesticides.  The highest mean of 88.45% 

was recorded for lufenuron followed by 87.18% and 76.73% for emamectin 

benzoate and indoxcarb, respectively. This result was confirmed by Al-

Shannaf and Ammar (2011) who found that the radical compound 

(emamectin benzoate) gave the highest initial reduction percentage and gave 

the best tool of integrated control of S. littoralis and Helicoverpa armigera 

followed by the mixture of chlorpyrifos and Consult  and Dursban only on 

peanut fields. Also, they added that the highest mean residual reduction 

percentage was recorded with radical compound.                                                                      

2- Efficiency of the tested insecticides against the lady beetels,  

Coccinella spp. under field conditions:                                                                                

To evaluate the efficacy of emamectin benzoate, indoxacarb and 

lufenuron compounds against Coccinella spp., these field trials were carried 

out during the two successive seasons of 2017 and 2018 as shown in Tables 

(3 and 4). 
 

2.1- Season of 2017: 

         As tabulated in Table (3), results cleared that during the season 2017 

emamectin benzoate was the most effective on the reduction percentage  of 

initial kill  where it recorded 80.49% followed by 73.61% and 67.92% for  

indoxacarb and lufenuron, respectively. 
 

Table (3):  Percentages of Coccinella spp. in cotton fields treated with the tested 

insecticides during season of 2017.  

   a,b,c  Means are bearing different letters, different significantly ( P ≤0.05). 

 

Annual 

mean 

% of 

reduction 

Residual 

mean of 

% 

reduction 

Residual effect Initial kill Pre-

count 

Treatments 

10 

days 

7 

days 

3 

days 

1 

day 

  5.28 2.14  1.27 5.21 No Emamactin 

  benzuate 65.18
b

 57.52
b

 42.59 72.46  80.49  % 

  1.61 1.84 1.74  4.28 No Lufenuron 

72.20
a

 75.10
b

 78.72 71.48 67.92   % 

  3.65 3.28 3.28 1.40 4.24 No Indoxacarb 

57.57
c

 58.55
c

 50.94 48.15 48.15 73.61  % 

  7.00 6.00 5.00 5.00 4.00 No Control 

1.83 2.30       L.S.D 
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          In the same trend, data in Table (3) revealed the highest residual 

significantly (P ≤0.05) effect of 72.46 and 71.48% were recorded for 

emamectin benzoate and lufenuron at 7 days post treatment followed by 

48.15% recorded with indoxacarb as comparing with the control. 

Additionally, after 10 days, lufenuron was the most effective as it recorded 

the highest residual effect 78.72%  followed by indoxacarb and emamectin 

benzoate which recorded 50.55 and 42.59%, respectively at the lowest 

residual effect. 

Regarding residual mean of percent reduction, data represented in 

Table(3) cleared high significant differences (P ≤0.05) between treatments. 

The highest residual effect was 75.10% when cotton plant was sprayed with 

lufenuron followed by 58.55% and 57.52% for indoxacarb and emamectin 

benzoate, respectively.   

In the same trend, the highly significant differences were found 

between the grand mean of reduction during 2017 season. The highest grand 

mean of 72.20% with lufenuron too, followed by 65.18% and 57.57% for 

emamectin benzoate and indoxacarb, respectively. the obtained data found 

agree with those of  Caponero (2005) who found the primiphos-methyl and 

profenofos showed the highest effectiveness against some predator. 
 

2.2- Season of 2018: 
Regarding to the reduction percentages of initial effect during season 

of 2018, the obtained data in Table (4) cleared that emamectin benzoate was  

more dangerous on the predator insect than other test insecticides recorded 

the highest significantly (P ≤0.05) of 76.30% after 24hr from treatment; while 

lufenuron recorded the lowest percentage of 69.27%  after 3 days.  

In the same trend, the results showed that highest residual 

significantly (P ≤0.05) effect of 72.18% was recorded for emamectin benzoate 

7 days post treatment followed by 70.09 and 61.13% recorded with 

lufenuron and indoxacarb, respectively as comparing with the control. Also, 

lufenuron was more effective on coccinella spp. than other treatments, 10 

days post treatment,  as it recorded the highest residual effect 72.24% 

followed by emamectin benzoate and indoxacarb which recorded 66.94 and 

55.34%, respectively. 

 Concerning to residual mean of percent reduction, data represented in 

Table (4) cleared high significant differences (P ≤0.05) between treatments. 

The highest residual significantly (P ≤0.05) effect was 71.00% when cotton  
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Table (4):  Percentages of Coccinella spp. in cotton fields treated with the tested 

insecticides during season of 2018  

a,b  Means are bearing different letters, different significantly ( P ≤0.05). 

plant was sprayed with lufenuron followed by 69.56 and 58.24% for 

emamectin benzoate and indoxcarb, respectively.   

Regarding to the annual mean reduction during 2018 season the 

obtained results in Table (4) cleared that the tested pesticides highly 

significantly affected the annual mean reduction. The highest annual mean 

effect of 71.81% was recorded for emamectin benzoate treatment followed 

by 70.53 and 62.22% recorded with lufenuron and indoxacarb, respectively. 
These results are in conformity with the findings of (El-Arnaouty et al., 

2010) who reported that emamectin benzoate were effective in controlling 

Coccinella undecimpunctata 

Conclusively, it could be summarized that the IGR compound 

lufenuron was the most effective in controlling the cotton leafworm during 

the two experimented seasons; while the indoxacarb was the lowest toxic 

compound against the natural predator Coccinella spp. So, it could be 

recommended to use each of lufenuron and indoxacarb insecticides to 

control the cotton leafworm with relatively low effect on natural predator in 

cotton field. 

 

 

Annual 

mean 

% of 

reduction 

Residual 

mean of 

 % 

reduction 

Residual effect Initial kill Pre-

count 

Treatments 

10 

days 

7 

days 

3 

days 

1 

day 

  5.93 2.84  1.62 5.12 No Emamactin 

  benzoate 
71.81

a
 69.56

a
 66.94 72.18  76.30  % 

  2.05 1.90 1.63  3.18 No Lufenuron 

70.53
a

 71.00
a

 72.24 70.09 69.27   % 

  4.43 3.32  1.69 4.27 No Indoxcarb 

62.22
b 

58.24
b

 55.34 61.13  70.19  % 

  7.00 6.00 5.00 4.00 

 

 No Conttrol 

 

1.77 1.71       L.S.D 



 

 

 

 

 

 

926                                 WAFAA MOHMED et al. 

 

REFERENCES  

 

Abdu-Allah, G.A.L.M. (2010): Laboratory and field evaluation of 

emamectin benzoate and spinetoram on cotton leafworm larvae.     

Resistant Pest Managemen Newsletter, 20(1): 12-16. 

Al-Shannaf, H.M.H. and Ammar, A.E. (2011): Several tools used to          

control cotton leafworm, Spodoptera littoralis (Boisd.) and American 

bollworm, Helicoverpa armigera (Hub.) in peanut fields. Bull. Fac. 

Agric., Cairo Univ.,62(4):503-510. 

Caponero, A. (2005):  Control of Lepidoptera and other insect pests.   

[Italian]  Colture Protette; 34(7):72p. 

COSTAT (2005): Statistical Analysis Software Program. Microcomputer 

Program Analysis. Version, 6.311.Cohort Software, Monterey, 

California, USA. 

El-Arnaouty, S. A.; Eweis, E. A.; Emara, S. A.; Tabouzada, E. O. K. 

(2010): Effect of two compounds on cotton leafworm and two 

predators, Chrysoperla carnea (Stephens) and Coccinella 

undecimpunctata (L.).  Egyptian Journal of Biological Pest Control; 

20(2):167-170 

El-Sheikh, E. A.; Aamir, M. M. (2011): Comparative effectiveness and 

field persistence of insect growth regulators on a field strain of the 

cotton leafworm, Spodoptera littoralis, (Boisd.) (Lepidoptera: 

Noctuidae). Crop Protection; 30(6):645-650.  

Gamil, W. E.; Mariy, F.M.; Youssef, L.A. and Abdel Halim, S.M. (2011): 
Effect of indoxacarb on some biological and biochemical aspects of 

Spodoptera littoralis. Annl Agric. Sci., 56(2): 121–126. 

Henderson, C.F. and Tilton, E.W. (1955): Tests with acaricides  against 

the brown wheat mite. J. Econ. Entomol.,48(2) :157-161.  

Kandil, M. A.; Abdel-Aziz N.F. and Sammou, E.A. (2003):         
Comparative toxicity of chlorofluazron and leufenuron against cotton 

leafworm, Spodoptera littoralis. Egyp. J. Agric. Res., 2:645-661. 

Little, T.M. and Hills, F.J. (1975): Statistical Methods In Agricultural           

Research. available from U.C.D. Book, Univ. Calif. Davis. 241 276 

Rawi, S. M.; Bakry, F.A. andAl-Hazmi, M.A. (2011): Biochemical and 

histopathological effect of crude extracts on Spodoptera littoralis 

larvae. J. Evol. Biol. Res. 3(5): 67-78. 

 

 

 



   

 

 

 

                                      J. Product. & Dev., 24(4),2019                                       927 

 

Tabozada, E. O. K.; El-Arnaouty, S. A.; El-Heneidy, A. H. (2015):        
Indirect toxicity of treated prey with two chitin synthesis inhibitors, on 

pre-imaginal stages of Coccinella undecimpunctata L. (Coleoptera: 

Coccinellidae) under laboratory and field conditions. Egyptian 

Journal of Biological Pest Control; 25(1):193-197.     

 

 

المفترس الحشري و دة ورق القطندوضد بعض المبيداث ل الحقلي تقييمال

 في حقىل القطن ابى العيد

 
ٔفاء أسايّ يحًذ، 

1
عثذ انحًٛذ حسٍٛ يُٓا - 

2
حًشِ يحًذانسٛذ انشزلأٖ- 

2
حاذى   - 

يحًذ حاذى انشُاف
1
  

1
 يزكش انثحٕز انشراعٛح  – اخيعٓذ تحٕز ٔلاٚح انُثاذ 
2

  -انشلاسٚك ظايعّ –كهّٛ انركُٕنٕظٛا ٔانرًُّٛ  –لسى الاَراض انُثاذٙ

 

 

مطٍ فٙ هًحاصٛم انًخرهفح لا سًٛا انن ذرسثة دٔدج ٔرق انمطٍ فٙ خسائز فادحح

نًكافحح ذهك الأفح كًٛٛائٛا، حٛس  انعزتٛح. ٔذى تذل انكصٛز يٍ انعٕٓديصز ظًٕٓرٚح 

رخذاو ذسرخذو انًثٛذاخ ٔانًٕاد انًخهمح كًٛٛائٛا يُذ أكصز يٍ خًسٍٛ عايا. َٔرٛعح نلاس

 .ٛذاخ انكًٛٛائّٛ فمذ ذاشزخ الاعذاء انطثٛعّٛ نثعض الافاخانكصٛف نهًث

 ، إًٚايكرٍٛ تُشأٚديثٛذاخ حشزٚح ْٔٗ :  3أظزٚد ْذِ انذراسح تٓذف ذمٛٛى 

 ( تانًعذل انًٕصٗ تّ حمهٛا نًكافححنٕٛفُٕٛٛرٌٔ، يُظى ًَٕ حشز٘ ) اَذٔكساكارب

عزفح انرأشٛز انعاَثٙ نٓذِ انًثٛذاخ عهٗ انًفرزص انًصاحة كذنك يدٔدج ٔرق انمطٍ ٔ

 اتٕ انعٛذ. حشزجنٓذِ اٜفّ ْٕٔ

(  كاٌ أكصز انًثٛذاخ فعانٛح فٗ نٕٛفُٕٛٛرٌٔأٌ يُظى انًُٕانحشز٘ ) أظهرث النتائج

انمرم انفٕرٖ ٔالأشزانًرثمٗ  َٔسثح انخفض انعاو  نذٔدج ٔرق انمطٍ خلال يٕسًٗ 

ا أٔضحد انُرائط أٌ أكصز انًثٛذاخ انًخرثزج ذأشٛزا عهٗ .ك2112ٔ2112ًانذراسح 

 نٕٛفُٕٛٛرٌٔ خلال يٕسًٗ انذراسح.يفرزص اتٕ انعٛذ كاٌ 

لاَّ كاٌ الاكصز نذنك ًٚكٍ انرٕصٛح تاسرخذاو انًُظى انحشز٘ انٕٛفُٕٛرٌٔ  التىصيت:

 نًكافحح دٔدج ٔرق انمطٍ فٙ حمٕل انمطٍ انًصزٚح يعُٕٚح 

 

 

 

 

 


