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Abstract 

Field experiments were conducted during 2019 and 2020 seasons in Sakh Agricultural Station Farm, Kafr 

El-Sheikh Governorate, to evaluate the sequences of certain insecticide six groups and biocide on cotton 

bollworms, associated predators in cotton fields and cotton yield. Sequence of  Ictafos (chlorpyrifos) of organic 

phosphorus – Topron (chlorofluoezuron) of insect growth inhibitor – Cyperco (cypermethrin) of pyrethroids 

resulted in the greatest means of reduction (51.07, 71.57 and 83.58%) in number of cotton pink bollworm, 

pectinophora gossypiella (Saund.), Spiny bollworm, Earias insulana (Boisd.) and American bollworm, 

Helicoverpa armigera Hubner larvae, respectively. The least means of reduction (25.87, 30.28 and 37.78%) of  

number of pink, spiny and American bollworms larvae with sequence of  biocide, (Agrein) only, respectively. 

All treatments of insecticides were associated with the greatest reduction by range of (65.60 – 69.90%) and 

(70.34 – 76.14%) on the populations of the six insect predators by the application of  sequences of insecticides 

and each insecticide alone, respectively. Contrast, sequence of biocide Agrein had the minimum side effect on 

beneficial predators with mean of reduction (29.05%). The highly effective insecticidal sequence against cotton 

bollworms had the highly increase in cotton yield production. 
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Introduction 

 

Cotton is an important fiber crop in Egypt and 

world. The bollworms complex, including pink 

bollworm (pectinophora gossypiella (Saund.)), spiny 

bollworm (Earias insulana (Boised.)) and American 

bollworm (Helicoverpa armigera Hubner) threaten to 

continue success of cotton production. These pests 

attack the fruit bodies of cotton and cause heavy 

losses in the yield. As a result of continuous  and 

unregulated application of insecticides, insects began 

to develop high levels of resistance to insecticides. 

Pink bollworm  exhibit resistance to quinalphos and 

pyrethrin in India and China (Tao et al. 2000) and 

Kranthi et al. (2001), spiny bollworm (E.vittella) 

resistance against five pyrethroid insecticides in 

Pakistan (Mushtaq and Arif (2009)) and the 

American bollworm showed high degree of 

resistance to Triazophos, cypermethrin, fenvalerate, 

quinalphos, monocrotophos, methomyl in India and 

pyrethroid insecticides in Cameroon (Achaleke etal. 

(2009), Kranthi etal. (2001)) and (Radhika and 

Subbaratman (2006)). In response to this problem, 

efforts to control or suppress bollworms, damage for 

growing cotton frequently involve using insecticides 

of different groups in rotation programme which may 

be useful to avoid the resistance problem. Also, the 

same trend was recorded by many authors (Watson 

etal. (1986), El-Feel etal. (1991): Khidr etal. 

(1996): El-Sorady etal. (1998):El-Dessouki etal 

(2006): El-Mageed etal. (2007): Achaleke etal. 

(2009) and Massoud etal. (2009). Therefore, the 

objective of the present work was to evaluate the 

efficacy of some insecticides used in seven rotations 

against the cotton bollworms. 

 

Materials and Methods 

 

The experiments were conducted during the 

cotton growing seasons 2019 and 2020 at Sakha 

Agricultural Research Station Farm, Kafr El- Sheikh 

Governorate. The variety of cotton was Giza 86 and 

the data of cultivation was from March 20th and 30th 

of the 2019 and 2020 seasons, respectively. The area 

of the experiments was one feddan received the 

normal agricultural practices during the two cotton 

seasons. Three recommended insecticides 

representing different chemical groups, Cyperco 20% 

EC (cypermethrim) (pyrethroids), Ictafos 48% Ec 

(chlorpyrifos) (organic phosphorus) and Topron 5% 

EC (Chlorofluoezuron) (Insect growth inhibitor 

(IGI)), and microbial insecticide (biocide), Agrein 

Bacillus thuringiensis (Berliner).       

 

The sequences of insecticides and biocide were: 

(1) (Cyperco – Ictafos – Topron), (2) (Ictafos – 

Topron – Cyperco), (3) (Topron – Cyperco – 

Ictafos), (4) (Ictafos – Ictafos – Ictafos), (5) (Cyperco 

– Cyperco – Cyperco), (6) (Topron – Topron – 

Topron) and (7) (Agrein – Agrein – Agrein) .24 

replicates for seven sequences of insecticides, 

biocide and control (three replicates for sequence). 

The insecticides were applied by means of 

CP3 sprayer, applying 36 Liters insecticidal solution 

(9 Liters/ replicate). The first application was 

undertaken on mid-July, the interval of two weeks 

any two successive applications in the two seasons 

2019 and 2020. Sequences were evaluated according 
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to their effectiveness in reducing the number of 

bollworms and infestation percentages as well as 

cotton yield production. Samples of 75 green bolls 

per each treatment (25 bolls/ replicate) were 

randomly collected from both diagonals of the inner 

square area of each replicate on the day before first 

application and then weekly throughout the whole 

experimental period. 

Samples of bolls were transfered to the 

laboratory and were examined for the actual presence 

of pink, spiny and American bollworms Larvae, 

twenty five standing cotton plants from each 

treatment was weekly examined to recorded the 

numbers of the predators (only adults) of paederus 

alfierii Koch., some species of  Family: 

Coccinellidae, Chrysoperla carnea (Steph.), 

Ischnura senegalensis and Syrphus corollae F.   

during a period extended from mid-July till early 

October to calculate the percentage reduction in the 

three bollworms larvae and predators populations. 

Henderson and Tilton (1955) was used as follows: 

 % population reduction = (1-A / B × C/ D) × 100 

Where 

A- Number of Larvae per 75 green bolls in treatment 

after application. 

B- Number of Larvae per 75 green bolls in treatment 

before application. 

C- Number of Larvae per 75 green bolls in check 

before application. 

D- Number of Larvae per 75 green bolls in check 

after application. 

At the end of 2019 and 2020 seasons, cotton 

yield of each treatment was weighted separately and 

recorded. 

Duncan's multiple range test (1955) at 5% 

level was used to compare the means of different 

treatments 

 

Results and Discussion 

 

A- The pink bollworm, pectinophora gossypiella 

(Saund.):  

Data presented in Table (1) showed that, the 

good reduction in number of pink bollworm larvae 

with sequence of insecticides 2 (Ictafos 

(chlorpyrifos) of organic phosphorus) – Topron 

(chlorofluoezuron) of insect growth inhibitor) – 

Cyperco (cypermethrin) of pyrethroids) by mean 

reduction 51.07% in number of Larvae, followed by 

sequence 4(Ictafos – Ictafos – Ictafos) and sequenece 

1 (Cyperco, Ictafos – Topron) with means 

 (50.28 and 49.89%), respectively. Sequence 7 

(Agrein – Agrein – Agrein) of (biocides) was the 

least effective by mean reduction (25.87%) in boll 

infestation.

 

Table1. Effect of insecticidal – sequence on the percentage reduction of number of bollworms  larvae in green 

bolls and some insect predators during 2019 and 2020 cotton seasons in Sakha, Kafr El-Sheikh 

Governorate. 

Insects Pink bollworm Spiny bollworm American bollworm Six Insect predators 

Treatments 

(sequenes) 
2019 2020 mean 2019 2020 mean 2019 2020 mean 2019 2020 mean 

1- (C-I-T) 48.47 51.30 49.89 66.43 64.05 56.24 81.02 74.70 77.86 63.53 69.56 66.55 

2- (I-T-C) 46.44 55.69 51.07 79.07 64.05 71.57 86.48 80.67 83.58 58.36 72.84 65.60 

3- (T-C-I) 28.07 58.90 43.49 58.54 78.05 68.30 65.24 87.30 76.27 63.26 76.53 69.90 

4- (I-I-I) 48.41 52.14 50.28 78.86 37.75 58.31 75.44 73.30 74.37 68.24 84.03 76.14 

5- (C-C-C) 46.24 48.34 47.29 80.14 29.89 55.02 69.51 66.67 68.09 64.71 77.90 71.31 

6- (T-T-T) 32.20 44.42 38.34 47.74 37.49 42.62 53.38 59.00 64.61 65.43 75.19 70.34 

7- (A-A-A) 23.73 28.00 25.87 31.94 28.61 30.28 35.59 39.96 37.78 28.69 28.46 29.05 

control 14.75 16.86 15.80 8.61 11.71 10.16 8.43 10.71 9.57 53.50 116.60 85.05 

C= (Cyperco) pyrethroids, I (Ictafos) organic phosphorus 

T= (Topron) insect growth inhibitoron, (IGI), A=Agrein (Bt) Bacillus thurigiensis  

 

Maher etal. (2004) they found the chlorpyrifos 

was  highly effective to be more effective up to 3 

weeks and caused 71.74% reduction on pink 

bollworm infestation  in Pakistan. Massoud etal. 

(2009) (b) found the Agrein treatment the least 

reduction on pink bollworm population (37.21%), so, 

the chlorpyrifos (Ictafos) treatment gave the highest 

infestation reduction (74.00%) followed by 

cypermethrin (Cyperco) (73.91%) in Alexandria 

Governorate. 

 

B- The spiny bollworm, Earias insulana (Boisd.):  

The best sequence with mean reduction 

(71.57%) of number of larvae of spiny bollworm was 

sequence 2 (Ictafos – Topron – Cyperco) in Table 

(1), followed by sequence 3 (Topron -  Cyperco – 

Ictafos)  and sequence 1 (Cyperco – Ictafos – 

Topron) by means (68.30 and 65.24 %). And the 

least reduction in number of spiny bollworm larvae 

was sequence 7 of biocide with mean (30.28%). 

Maher et al. (2004) (a). Found chlorpyrifos 

exhibited effectiveness up to three weeks to control 

spotted bollworm in Pakistan.  

 

C-The American bollworm, Helicoverpa armigera 

Hubner:  

Data presented in Table (1) showed that the all 

sequences of insecticides were highly effective on 
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number of larvae of American bollworm, but, the 

first sequence was 2 (Ictafos – Topron – Cyperco) 

with mean reduction (83.58%). 

Followed by sequence 1 (Cyperco – Ictafos – 

Topron) and sequence 3 (Topron – Cyperco – 

Ictafos) by means of reduction (77.86 and 76.27%), 

respectively. 

So, the least mean (37.78%) of reduction of 

number of American bollworm larvae with sequence 

biocide (7) (Agrein – Agrein – Agrein). 

Kehail etal. (2007) found the (chlorpyrifos) 

was the most effective in controlling of the American 

bollworm larvae and the pyrethroid group was the 

least effective in controlling this pest. 

Sequence 2 was the highest reduction on boll 

infestation by larvae of the pink, spiny and American 

bollworms may be to use the chlorpyrifos (Ictafos) in 

the 1st spray (highly effective to be more effective up 

to 3 weeks), and used the sequence of different 

insecticides to avoid the resistance against the 

chlorpyrifos insecticide. And found highly 

significant differences between every treatments of 

insecticides on the three bollworms larvae (Table 3). 

D- The six associated insect predators: 

Data obtained from the Table (1) revealed that, 

all the treatments of insecticides were associated with 

the greatest reduction by range of (65.60 – 69.90%) 

and (70.34 – 76.14%) on the populations of the six 

insect predators by the application of sequences of 

insecticides and several the same insedicides, 

respectively. The predators were (Paederus alfierii 

Koch., two species of Family: Coccinellidae, 

Chrysoperla carnea (Steph.), Ischnura senegalensis 

and Syrphus corollae F.), and found unsignificant 

differences between every treatments  of insecticides 

(Table 3) . Contrast, sequence of biocide Agrein had 

the minimum side effect on beneficial predators with 

mean of reduction (29.05%). 

This results agreed with El-Dessouki etal. 

(2006), Younis etal. (2007) and Kumar and 

Stanley (2010). 

 

E- Effect of the sequences of insecticides on cotton 

yield:  

As regards the yield of cotton, data presented 

in Table (2) indicated that, the highly reductions of 

cotton bollworms infestation lead to highly increased 

the yield over that of the control. And found highly 

significant differences between every treatments in 

the two seasons 2019 and 2020, for 48.77 (Table 3). 

The sequence 2 (Ictafos – Topron – Cyperco) 

was highly increased in cotton yield production over 

that of the control with mean (315.91%) in the two 

seasons (2019 and 2020), and the least increased in 

cotton yield production  (14.27%) by sequence of 

biocide Agrein. This results agreed with El – 

Dessouki etal. (2006) and younis etal. (2007). 

 

Table 2. Effect of insecticidal – sequences on the percentage increased the yield of cotton over that of the 

control / 25 plants during 2019 and 2020 cotton seasons in Sakha, Kafr El-Sheikh Governorate. 

Treatments 

 

year 

Sequence 

1 

(C-I-T) 

Sequence 

2 

(I-T-C) 

Sequence 

3 

(T-C-I) 

Sequence 

4 

(I-I-I) 

Sequence 

5 

(C-C-C) 

Sequence 

6 

(T-T-T) 

Sequence 

7 

(A-A-A) 

Control 

2019 208.33 216.66 225.00 95.83 91.67 100.00 25.00 60.00 

2020 167.68 415.15 258.59 122.22 96.97 112.12 3.54 198.00 

Mean 188.01 315.91 241.80 109.03 94.32 106.06 14.27 129.00 

C= (Cyperco) pyrethroids, I (Ictafos) organic phosphorus 

T= (Topron) insect growth inhibitor, (IGI), A=Agrein (Bt) Bacillus thurigiensis  

 

Table 3. Combined analysis of variance of eight treatments for four treatments over two years 

S.O.V. d.f. 

No. of PBW 

Larvae / 25 

bolls 

No. of SBW 

Larvae / 25 

bolls 

No. of ABW 

Larvae / 25 

bolls 

yield 
Six insect 

predators 

Years (y) 1 438.52 ** 68.41 ** 49.48 ** 123.81** 38.21 * 

Error 8 11.20 35.15 39.81 0.22 31.11 

Treatments (T) 7 15252.30** 5601.71** 5410.52** 48.77 ** 460.15 

(y × T) 7 41.87 * 49.11 ** 40.53 * 3.06 ** 40.22 * 

Error 56 18.70 12.64 19.18 0.19 18.10 

C.V.%  15.20 17.51 23.10 8.5% 17.30 
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نتاج وا   الحيوية على ديدان اللوز والمفترسات المشتركة معهاو  الكيماويةبعض مجاميع المبيدات  تطبيقتتابع  تقييم
 في حقول القطن في مصرالقطن 

 حسن محمد حسن صومع
 مصر –مركز البحوث الزراعية  –معهد بحوث وقاية النباتات 
 

م في محطة البحوث الزراعية بسخا بمحافظة كفرر اليريل لتقيريم تر تير تتراب   9191م و  9102هذه التجارب الحقلية خالل موسمين  جريتأ
 بعض مجامي  المبيدات والمبيدات الحيوية على ديدان اللوز والمفترسات الميتركة معها في حقول القطن ومحصول القطن.

يركو بسرررري –ف مررررن متبطررررات رمررررو الحيرررررات ترررروبرون  كلوروفليررررويزرون –كرررران تترررراب   )كتررررافوو  كلوربيريفررررووف مررررن المبيرررردات الفوسررررفورية 
ل دف فري اصصررابة بردودل اللروز الفررفليررة ودو %15,58،  %10,00،  %10,10روترويرردف لرك أكبرر متوسررطات خفرض  ميترينف مرن مبيردات البيير ب سري

 اللوز اليوكية ودودل اللوز اصمريكية بالترتيب.
 ف في اصصابة بديدان اللوز السابقة في تتاب  المبيد الحيوي أجرين بالترتيب.%05,80، %95,81، %91.50وكارت اقل رسبة خفض  

ف علرى عيرا ر السرت %03,00 – 83,01ف و  %21,02 – 01,01كل معامالت المبيدات ايتركت في رسب الخفض الكبيرل بمرد  مرن  
 يب.مفترسات الحيرية بواسطة تتاب  المبيدات ورفو المبيدات المستخدمة فرديًا بالترت

 ف.%92.11على العكو تتاب  المبيد الحيوي أجرين أعطى أقل ت تير على المفترسات الرافعة بمتوسط خفض   -
 ول.ر التتابعات األعلى ت تيرًا ضد ديدان اللوز كارت اصعلى زيادل في محصول القطن بالمقاررة بالكرت


