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Abstract 

Present work was carried out at Zagazig district, Sharkia 

Governorate during 2008and2009seasons to evaluate the effect of 

some bioinsecticides, Jojoba oil, Dimilin and Dursban on 

Spodoptera littoralis and some accompanied Predators under 

field condition. The results indicated that the initial effect of the 

tested compounds, (expressed as the rate of reduction in the 

percent infestation) recorded (18.7, 23.61, 23.6, and 17.9% in the 

first season. (2008), (16.88, 19.53, 19.9 and 17% in the second 

one (2009) for Biorinza, Biovar, Protecto and Jojoba oil, 

respectively. It is obvious that Biovar was the most potent 

compound in both seasons.  Also, results indicate that the initial 

effect of tested IGR (Dimilin) induced reduction in the rate of S. 

littoralis infestation, as it recorded (77.295%) reduction, in 2008 

season, 71.8% during 2009. Dursban recorded 95% in 2008 

season: 94.09% during 2009. bioinsecticides and Jojoba oil 

recorded on predators (13.7, 14.97, 12.43 and 19% in the first 

season 2008, 10.41, 13.19, 9.74 and 15.85 %  in the second one 

2009 for Biorinza, Biovar, Protecto and Jojoba oil, respectively. 

Dimilin recorded after five days 18.61% in the first season 2008, 

16.70 % during 2009.The initial effect of Dursban on predators 

reduction was    89.42% in first season, 83.26% second season. 

Dursban was the highest effective compound against predators . 

The higher toxicity of Dursban could be attributed to its toxic effect 

against nearly all the developmental stages of predators. 

INTRODUCTION 

Cotton is the most important natural textile fiber in the world and considered 

one of the major sources of the national income in Egypt due to its excellent and 

incomparable technological characters. However, cotton plants are  attacking  by 

several insect  pests during its all growing stages that affect severely and negatively 

its productivity. It is well known that the cotton leaf worm, Spodoptera littoralis 

(Boisd.) is one of the most destructive and dangerous pests for cotton plants and 

other field crops and vegetables. Although  insecticides are still one of the most 

powerful weapons in our never ending battle against insect pests, it is becoming 

increasingly important to develop and use ether control agents that are effective but 
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do not pose hazard for man and/or environment. Owing to the endless and various 

problems that have been arisen by using insecticides (the development of pest 

resistance, rapid resurgence of target species and outbreaks of secondary pests), the 

need to develop novel alternatives or functional combination of pest control 

techniques is emphatically a product of this decade. This destructive polyphagous pest 

causing substantial loss of different plants of cotton plantations could result in yield 

reduction up to 50% (Russell et. al., 1993). The wide and misuse of insecticidal or 

pesticidal chemical compounds resulted in great damage caused to beneficial insects 

and beekeeping all over the world. (Toscano et. al., 1974). Attention was therefore 

paid to control insects using different non-chemical methods (e.g. IGR compounds, 

bioinsecticides, plant extracts and mechanical control) which are considered nowadays 

a main components of IPM programs in order to minimize the usage of conventional 

insecticides, hence to reduce the environmental pollution and the hazard to both man 

and domestic animals. 

The present investigation aimed to clarify the effective reduction percentages of 

the IGR (Dimilin), bioinsecticides (Biovar, Bioranza and Protecto), plant extract (Jojoba 

oil) and Dursban on Spodoptera littoralis (Boisd.) and predators in cotton fields.  

MATERIALS AND METHODS 

Tested compounds 

1. Plant extracts 

Jojoba oil: (plant oil formulated as E.C) produced by Egyptian Natural oil Co. used at 

the rate of 500ml/feddan. 

2. Insect growth regulator 

Dimilin®: (diflubenzuron). 

A commercial water dispersible powder containing 25% diflubenzuron, 1-(4-

clorophenyl)-3-(2.6-diflubenzoyl) urea was available for testing. The suspension at the 

rate of. 0.5kg formulation/feddan. 

3. Bioinsecticides 

Protecto®: Bacillus thuringiensis var. Kurstaki 32.000 IU/mg). The recommended 

rate is 300gm / 100L water. 

Biovar®: an Entomomopathegenic fungi 32000 viable spore/mg) containing the fungus 

Beauveria bassiana applied at rate of 200g/100 L water. 
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Biorinza®: Metarhizium anisopliae sore Biorinza 10% W.P (32 x 106 spores/ml) 

Rate 200 g / 100 L water. 

 Basic product: Insect Pathogen Unite Plant Protection Research Institute, Agricultural 

Research Center Dokki, Giza ,Egypt. 

4. Organophosphorous 

Dursban ® 

 (Chlorpyrifos) 48% E.C. O, O-diethyl O-(3,5,6-trichloro-2-pyridinyl) 

phosphorothioate. Used the rate of 1 L/feddan. Dow Agro science. 

1. Field experiments 

Field experiments were carried out on cotton, Gossypium barbadense L. 

(variety Giza 86) cultivated in Zagazig district, Sharkia Governorate during the two 

successive seasons of 2008 and 2009. The tested insecticides were applied at the 

recommended field rate, using a Solo motor sprayer, 20liter in capacity used with 200 

liter volume of insecticidal solution per feddan, while control was sprayed with water 

only. Spray treatments were applied at 23/05/2008,19/05/2009 to study the effect of 

bio and chemical insecticides (Protecto, Biovar, Biorinza, Jojoba oil, Dimilin and 

Dursban ) on the  Spodoptera littoralis insect pest and some related predators 

insects, namely Chrysoperla carnea, Coccinella sp. ,Paederus alfiriai and Spiders. The 

initial effect of Insect growth regulator (Dimilin) against Spodoptera littoralis was 

measured 5 days after spraying Badr, et. al., (2000) and Khedr (2002). The efficiency 

of plant extract jojoba oil and Bioinsecticides against Spodoptera littoralis were 

measured 3 days after spraying (Badr et. al., (2000) and Khedr (2002) the efficiency 

of Dursban against S. littoralis was measured one day after spraying. (The 

percentage of reduction in the population density of insect was calculated according 

to (Henderson and Tilton 1955). equation.  

An area of 2 feddan divided into 8 plots. Post treatment count were recorded 

3,5,7 and 9 days for both plant extracts and Bioinsecticides (Badr et. al., 2000 and 

Khedr, 2002) and 5,10 and 15 days for IGR (Khedr, 2002). The initial effect was 

calculated at day 3 and 5 for Bioinsecticides, jojoba oil and IGR, respectively. The 

general mean was calculated as the mean reduction percentages observed at days (1, 

3, 5, 7 and 9 post treatment for Dursban), (3, 5, 7 and 9, 10 and 15 post treatment 

for Bioinsecticides, jojoba oil and IGR), respectively.  

The changes in the population density of predators were studied depending on 

the weekly counts in cotton fields treated with the previous mentioned bio and 
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insecticides. The weekly samples were taken randomly before and after treatments by 

sweep net throughout the period of inspection. The collected insects transferred to 

plastic bags and transported to laboratory where they were thoroughly inspected. 

Predator adults were separated, identified and counted. 

RESULTS AND DISCUSSIONS 

1. Initial and residual activity of bioinsecticides and Jojoba oil against S. 

littoralis infesting cotton fields 

 a. Initial effect [After three days] 

The results presented in Table (1) indicate that the initial effect of the tested 

compounds, expressed as the rate of reduction in the percent infestation recorded 

(18.7, 23.61, 23.6, and 17.9% in the first season. 2008, (16.88, 19.53, 19.9 and 17% 

in the second one 2009 for Biorinza, Biovar, Protecto and Jojoba oil, respectively. It is 

obvious that Biovar was the most potent compound in both seasons, meanwhile 

Jojoba was the least effective one. 

b. Residual Effect 

After five days 

Percent of reduction in the rate of S. littoralis infestation after five days of 

spray recorded (35.53, 36.85, 34.78 and 35%) in 2008 season, (31.006, 33.88, 28.97 

and 29.22%) in 2009 season for Biorinza, Biovar, Protecto and Jojoba oil respectively, 

Table (1). 

After seven days 

Percent of reduction in the rate of S. littoralis infested cotton fields after 

seven days of spray recorded (36.39, 38.55, 39.92 and 40.96% in first season 2008, 

34.145, 40.05, 37.21 and 36.6% in second season for Biorinza, Biovar, Protecto and 

Jojoba oil. 

After nine days 

It is obvious that from the results obtained and presented in Table (1) that the 

reduction percentages of S. littoralis infestation due to treatment of the tested 

compounds, Biorinza, Biovar, Protecto and Jojoba oil recorded (37.09, 49.9. 48.41 and 

47.21% in 2008 season, 39.03, 51.16, 42.42 and 44.5 in 2009 season, respectively.  
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The general mean rate of reduction in the cotton leaf worm as resulted to 

Biorinza, Biovar, Protecto and Jojoba oil applied recorded (32.00, 37.23, 36.7, and 

35.32 in the first season, 30.3, 36.2, 32.2 and 31.83 in the second season for 

Biorinza, Biovar, Protecto and Jojoba oil, respectively (Table 1). 

According to the general mean of reduction, Biovar proved to be the most 

potent compound reduced number of larvae in both seasons, 37.23 and 36.30, 

respectively while the reverse is true in case of Jojoba which recorded the least 

effective percentages of reduction (32.00 and 30.30, respectively). Salem et. al., 

(2003) tried to explain the reason of efficiency of Jojoba showed that Jojoba oil is a 

proven as wetting agent and damaged the cuticle of Bemicia tabaci, Empoasca 

discipiens resulting in desiccation then death in Bemicia tabaci. 

Bleicher et. al., (1990) found that selective insecticides (Dimilin at 13-15g, 

trichlorofen at 138-178g, endosulfan at 394g and B. thuringiensis at 14-21g/ha) 

were as effective as non-selective (parathion- methyl at 187g/ha and showed a better 

residual effect than the standard insecticide,  these results in are  agreement with 

Salama and Salem (1999) who found that the mortality of S. littoralis larvae resulted 

Bt Diplex was varied between 36.9- 67.2% in Soya been field.  

While Purwar and Yadav (2003) found that the anetomopathegenic fungi 

Beauveria bassiana) was more effective than the botanical insecticide, neem seed, 

kernel extract in suppressing the populating of S. litura. Farag (2008) found that 

Biovar induced the highest percentage mortality, followed by Biorinza, Delfin then 

Neem-Azal- T/S product.  

2. Initial and residual activity of the tested Dimilin against S. littoralis 

infesting cotton fields 

a. Initial effect (After five days) 

The results obtained in Table (2) indicate that the initial effect of  

IGR (Dimilin) induced significant reduction in the rate of S. littoralis infestation, as it 

recorded (77.295%) reduction, in its population during 2008 season, 71.8% during 

2009. 
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b. Residual effect 

After ten days 

Percent of reduction in the rate of S. littoralis infestation after ten days of spry 

recorded 83.8% in season 2008, 73.9% in 2009 season for Dimilin. 

After fifteen days 

  Percent of reduction in the rate of S. littoralis infestation after fifteen days of 

spray recorded 86.735 in 2008 season, 82.16 % in 2009 season for Dimilin. 

The general mean reduction percentage in the rate of S. littoralis infestation 

as a result of IG R Dimilin application recorded 82.6% in 2008 season and 76.0. 

Table 2. The mean numbers of  cotton leaf worm larval  before and after treatments with 
Dimilin in cotton fields during 2008 and 2009 season at Zagazig district, Sharkia 

Governorate. 

It is obvious that Dimilin induced highly reduction in the rate of cotton leaf 

worm infestation in cotton field up to 15 days after spray. It is obvious that the 

residual effect of Dimilin as an insect growth regulator is stronger than its initial effect 

after 5 days. the same conclusion obtained by Bleicher et. al., (1990) recorded that 

residual effects of Dimilin is higher  than its initial effect.  
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Dimilin 
500gm/ 

fed. 
17.81 6.21 77.29 4.33 83.80 1.86 86.74 4.13 82.60 

Control - 17.21 26.43 - 25.87 - 13.55 - - - 

Mean C◦ - - 26◦ - 28◦ - 28◦ - - - 

RH% - - 48% - 42% - 48% - - - 
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Dimilin 
500gm/ 

fed. 
14.93 5.92 71.80 5.44 73.90 1.95 82.160 4.43 76.00 

Control - 15.61 21.95 - 21.80 - 11.48 - - - 

Mean C◦ - - 25.8 - 28.7 - 33 - - - 

RH% - - 62% - 55% - 53% - - - 
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3. Initial and residual activity of Dursban 48% against S. littoralis infesting 

cotton 

a. Initial effect (After one day) 

The results obtained in Table (3) show the initial effect of Dursban on rate of 

infestation with S. littoralis A significant reduction in the rate of S. littoralis 

infestation, was  recoded as a result of treatment with it( 95% in 2008 season: and  

94.09% during 2009).  

b. Residual effect  

After three days percent of reduction in the rate of S. littoralis infestation after three 

days of spray recorded 97% in 2008 season and 95.81% in 2009 season for Dursban 

and after five days percent reduction in the rate of S littoralis infestation  recorded 

93% in 2008 season and 92% in 2009 season. After seven days from application with 

Dursban ,Percent reduction in the rate of S. littoralis infestation recorded 89% in 

2008 season and 87.92% in 2009 season. After nine days percent of reduction in the 

rate of cotton leaf worm infestation recorded 83% in 2008 season and 82.9% in 2009 

season. The general mean of residual effect of reduction was 91.4% in 2008 season 

and 90.56% in 2009 season.  

Initial effect after 1 day for Dursban recorded 95% in 2008 season and 94.09 in 

2009 season while residual effect after nine days recorded 83% in season 2008, 82.9 

in 2009 season.. It is obvious that initial effect (1 day) of Dursban against  cotton leaf 

worm is higher than  its effect after nine days from treatment . 

Shivankor et. al., (2008) found that chlorpyrifos 20 Ec a to 1% recorded 

mortality percentage 94.1% in Spodoptera littoralis larvae in field.  
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Table 3. The mean numbers of  cotton leaf worm larval  before and after treatments with 

Dursban in cotton fields during 2008 and 2009 season at Zagazig district, 

Sharkia Governorate. 

 

4.1. Initial and residual activity of the tested compounds against predators 

associated with S. littoralis infesting cotton 

4. 1.1. Bioinsecticides and Jojoba oil 

a. Initial effect (After three days) 

The results presented in Table (4) indicate that the initial effect of the tested 

compounds, expressed as the rate of reduction in the percent of infestation recorded 

(13.7, 14.97, 12.43 and 19% in the first season 2008 and 10.41, 13.19, 9.74 and 

15.85 in the second one 2009 for Biorinza, Biovar, Protecto and Jojoba oil, 

respectively.  
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Dursban IL/fed. 15.47 1.17 94.09 0.76 95.81 1.74 92 2.68 87.92 3.79 82.99 2.02 90.56 

Control - 15.61 20.00 - 18.32 - 21.95 - 22.39 - 22.49 - - - 

Mean ◦ C - - 27.80 - 29.90 - 25.80 - 28 - 30.50 - - - 

R.H.% - - 57% - 68% - 62% - 57% - 58% - - - 
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b. Residual effect 

After five days 

Percent of reduction in the rate of  predators after five days of spray were  

18.2, 21.12, 19.85 and 25.65% in 2008 season and15.19, 17.5, 18.55 and 23.32 in 

2009 season for Biorinza, Biovar, Protecto and Jojoba oil, respectively.  

After seven days 

Percent of reduction in the population of predators after seven days of spray 

recorded 24.27, 24.8, 25.71 and 28.33 in the first season, 20.7, 20.64, 22.4 and 24.61 

in the second season, for the Biorinza, Biovar, Protecto and Jojoba oil, respectively 

(Table-4). 

After nine days 

Reduction percentage in the population of predators after nine days of spray 

recorded 28.38, 28.98, 28.85 and 30.95% in the first season, 24.39, 28.24,26.7 and 

27.44% in the second season for Biorinza, Biovar, Protecto and Jojoba oil, 

respectively. 

The general mean of the tested compound recorded 21.14, 22.5, 21.7 and 

26.00% in the first season, 17.7, 20, 19.35 and 22.8% in the second one for Biorinza, 

Biovar, and Protecto and Jojoba oil, respectively. 

Biorinza was the least effective compound induced the least reduction in 

predator population  recorded 21.14 and 17.7% in both seasons, respectively. 

The reverse is true in case of the other three compounds, especially Jojoba oil 

which proved to be the most toxic compound among this category as it recorded 26.0 

and 22.8% reduction of predators in both seasons, respectively. The higher toxicity of 

Jojoba oil could be attributed to its toxic effect against nearly all the developmental 

stages of predators. Qiao et. al., (2009) Bacillus thuringiensis had no significant 

effects on life span of Chouioia cunea adults. Andréev and Atanasova (2005) stated 

that  Azadirachtin showed a low level of toxicity to coccineloide adults.  

Roy et. al., (2008) stated that fungal pathogens (Beauveria bassiana, 

Metarhizium anisopliae) are all too often forgotten natural enemies and future 

research should address the profound absence of knowledge in this field. 
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Table 4. 
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4.1.2. Initial and residual activity of growth regulator (Dimilin) against predators 

associated S. littoralis infesting cotton fields 

a. Initial effect (After five days) 

The results obtained in Table (5) indicate that the initial effect of the tested 

IGR, (Dimilin) on predators of S. littoralis recorded 18.61% in the first season, 

16.70% in second season. 

b. Residual effect 

After ten days 

Percent of reduction in the rate of predators of S. littoralis after ten days of 

spry recorded 32.870% in 2008 season and 28.730% in 2009 season for Dimilin.  

After fifteen days 

Percent of reduction in the rate of predators of S. littoralis after fifteen days 

from spry recorded (41.12%) in 2008 season, (38.70%) in 2009 season for Dimilin. 

The general mean reduction in the rate of predators of S. littoralis as a result of IGR 

application recorded   (30.870%) in first season and 28.043% in second for Dimilin.  

Table 5. The mean numbers of predators before and after treatments with Dimilin in cotton 
fields during 2008 and 2009 seasons at Zagazig districts Sharkia Governorate. 
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Dimilin 
500 

gm/fed. 
53 36 21 59 169 164 16.70 167 28.73 166 38.70 165.67 28.04 

Control - 59 41 31 45 176 205 - 244 - 282 - - - 

Mean ◦C -  25.8 - 28.7 - 33 - - - 

R.H.% -  62% - 55% - 53% - - - 

A=, Coccinella sp. ,                         D= Spiders 

B= Chrysoperla carnea                      T= Total number of predators 

C= Paederus alfiriai 
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Andreev and Atanasova (2005) found that toxicity of insecticide to predatory 

ladybirds under laboratory toxic to eggs, reducing highly production by coccinell 

asptempunctata, although this insecticide was less toxic than other insecticides. 

Azadirachtin showed a low level of toxicity to coccinell adults. 

Kuldeep et. al., (2005) found that Impact of sect growth regulators on 

predators had very low effect on parasitism 200,300,400 g/ha) except for 

diflubenzuron at 600 gm/ha. Qiao et. al., (2009): found that Dimilin, Bacillus 

thuringiensis had no significant effects on life – span of Chouioia cunea adults.  

4.1.3. Initial and residual activity of the tested organophosphoras (O.P) 

Dursban 48% against some common predators of  S. littoralis  

infesting cotton fields 

 a. Initial effect (After 1 day) 

The result presented in (Table 6) indicated that the initial effect of the tested 

compound, expressed as the rate of reduction in the percent infestation recorded 

(89.42% in the first season 2008and 83.26 in the second one 2009.  

b. Residual effect 

After three days 

 Percent of reduction in the rate of  some common predators after three days of  

spraying Dursban were recorded 82.22% in 2008 season, 78.4% in 2009 season 

(Table 6 ) while after five days percent of reduction in were  recorded 76.70% in 2008 

season, 76.46% in 2009 season . After seven days the percent of reduction gave 

68.9% and 59.5%,  respectively  (Table 6) and After nine days percent reduction in  

predators were recorded 56.7% in The general mean of Dursban reduction 

percentage (74.8%) in first season, 69.12% second season for Dursban. 

Dursban was the highest effective compound induced the highest reduction 

48% - 89.42%) between 9th – 1 day of spray on cotton the tow season of study. The 

reverse is true in case of the Dursban. It could be concluded that Dursban proved to 

be. The most compound tested against natural enemies infesting in cotton fields.  
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Table 6. The mean numbers of predators before and after treatments with Dimilin in 
cotton fields during 2008 and 2009 seasons at Zagazig districts Sharkia 

Governorate. 
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Dursban 1L/fed. 43 20 8 49 120 21 83.27 28 78.40 33 76.46 61 59.50 84 48.00 45.40 69.12 

Control - 59 41 31 45 176 184 - 190 - 205 - 221 - 237 - - - 

Mean ◦C -  27.8 - 29.9 - 25.8 - 28 - 30.5 - - - 

R.H.% -  57 - 68 - 62 - 57 - 58 - - - 

A=, Coccinella sp. ,                          D= Spiders 

B= Chrysoperla carnea                      T= Total number of predators 

C= Paederus alfiriai 

The higher efficiency toxicity of Dursban could be attributed to its toxic effect 

against nearly all the developmental stages of the neutral enemies. the first season, 

48.00% in the second season.  

Andreev and Atansova (2005) the toxicity of chlorpyrifos methyl, to predatory 

ladybird was highly toxic to ladybird adults. 
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 على دودة ورق القطن  المبيدات الحشرية الحيوية و الكيماويةتأثير بعض 

 الظروف الحقليةوبعض المفترسات المصاحبة لها تحت 

     ,    2رضا السيد عمر      ،    2عبد الرحمن احمد البرى     ،   1وحيد محمود حسين دسوقى
   1ياسر عبدالهادى متولى ،         2متولى مصطفى خطاب

 مصر –الجيزة  –الدقى  –مركز البحوث الزراعية  –معهد بحوث وقاية النباتات  .1
      رمص -جامعة بنها   -كلية الزراعة .2

بغتتر   2002-2002أجريتتت هتتلد الدرانتتة بناحيتتة الزقتتازيا بمحاة تتة الفتترقية  تت   ال تتترة متت 
وبروتكتتتتو مركتتي بكتيتتتر  ( مركبتتات ةيريتتة)تقيتتيف ةعاليتتة بعتتت  المركبتتات الحيويتتة وهتتتى بيوةتتار وبيتتتورنزا 

نزيرو  وكللك مركي م  مجموعة من متات النمتو الحفترية وهتو التدي لوب( بنلس ثيروجننس كيرونتاكى)
وكتللك مركتي مت  ( الدرونتبا )و مركي م  مجموعة ال نت ور العوتوية وهتو الكلوربيروةتوس ( الديملي )

كونائ  مقاومة لدودة ورا القي  ( جوباجو زيت ال)المنت لصات النباتية وهو منت لص نبات  الجوجوبا 
مكت  تل تيص النتتائ  تحت ال روف الحقلية  و كللك الأثر الجانبى على بع  الم ترنات المصتاحبة وي

 :كما يلى
نتتج  كتت  متت  البيتتورنزا البيوةتتارو البروتكتتتو وكتتللك الجوجوبتتا ابتتادة ةوريتتة علتتى دودة ورا القيتت  

ةتتتى % 11،  1282،  12896،  13822ةتتتى المونتتتف الأو ، % 1182،  2683،  26831،  1281
 91821 ،  92891،  9282،  6182أيتاف نتج   2على الترتيتي أمتا الأثتر البتاقى بعتد  2002مونف 
ةي المونف % 11822لك  م  البيورنزا والبيوةار والبروتكتو الجوجوبا و نج  الأثر ال وري للديملي  % 

ةتى مونتف % 238169يتوف  19بينمتا بلتا الأثتر المتبقتى بعتد . 2002للمونتف الثتانى % 1182الأو  ، 
ةتتى % 29802،  ةتتى المونتتف الأو % 29امتتا الدرونتتبا  ةقتتد نتتج  2002ةتتى % 22813،  2002

 .2002ةى مونف % 2282،  2002ةى % 26أياف  2و الأثر الباقى بعد . 2002المونف الثانى 

علتتتتى بعتتتتد ثتتتت  ثتتتتة ايتتتتاف نتتتتج  كتتتت  متتتت  البيتتتتورنزا البيوةتتتتارو البروتكتتتتتو وكتتتتللك الجوجوبتتتتا ابتتتتادة 
,  16820, 10891, 2082ةتتتتتتتتى المونتتتتتتتتف ا و  % 1280  0, 12896, 1982171681,الم ترنتتتتتتتتات

 % 12831  بعتد  منتة ايتاف امتا التديميلي  نتج .ةى المونف الثتانى علتى التتوالى % 19829,  2819
  دنتج  اثتر ةتور  قتدر  ةقتدةى المونف الثتانى امتا الدرونتبا    % 13810  عاف ةى المونف ا و  كتأثير

 .ةى المونف الثانى على التوالى%  26823,ةى المونف ا و  %  22892


