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ABSTRACT 
 

Efficiency of profenofos, chlorpyrifos and alpha-cypermethrin against Pectinophora gossypiella and 

their associated predators in cotton field at Zagazig, Sharkia Governorate. Alpha-cypermethrin increased mean 

seasonal reduction percentages (92.92%), while, profenofos decrease it (78.38%). Alpha-cypermethrin caused 

the highest mean seasonal reduction percentages in the Coccineledae, Chrysoperla carnea and True spider 

predators (88.26, 73.67 and 85.70%, respectively).  The pupal mortality percentage increased while, pupal 

duration, adult emergency percentage, pupal weight, pupation percentage, deposited eggs and hatchability 

percentage decreased. The activity of trehalase, invertase and acetylcholine esterase enzymes decreased but of 

amylase and AST (Aspartate aminotransferase) increased. Disturbance recorded in ALT (Alanine 

aminotransferase) enzyme, total lipid and total soluble protein content relative to control.  

Keywords: Pectinophora gossypiella, Profenofos, Chlorpyrifos, Alpha-cypermethrin, Coccineledae, 

Chrysoperla carnea.  
 

INTRODUCTION 
 

The pink bollworm is the most destructive pests 

infesting cotton plants; it causes serious damage in cotton 

bolls resulting in high reduction in quantity and quality of 

cotton yield (Kandil et al., 2012). The use of insecticides 

remains the major strategy in dealing with cotton pests as it 

is quick and effective (Wang et al., 2012). In Egypt, cotton 

control programs including different sprays with 

conventional insecticides are recommended by Egyptian 

Ministry of Agriculture to combat these pests (El-Khayat et 

al., 2015).  

Predators as (Coccineledae, Chrysoperla carnea 

and True spider) are received much attention as pest 

control agent due to their polyphagous and voracious 

nature, vast geographical distribution (Seago et al., 2011). 

Insecticides have acute and residual toxicity on natural 

enemies (Yongqiang et al., 2016). 

Insects utilized the carbohydrates in production of 

energy or conversion to proteins and lipids. Hydrolyzing 

enzymes of carbohydrates include trehalase, which is 

activated during molting to generate production of glucose 

for chitin build-up and two important digestive enzymes, 

amylase and invertase which important for utilization of 

sucrose by insects (Naveed et al., 2009 and Rashwan, 

2013). In addition, protein is the major biochemical 

components necessary for an organism development, 

growth and performance of its vital activities (Rashwan, 

2013).       

The aim of this work is to study the reduction 

percentages, biological and physiological effects related of 

alpha-cypermethrin, chlorpyrifos and profenofos on the 

pink bollworm P. gossypiella field strain and their side 

effects on some associated predators in cotton field. 

MATERIALS AND METHODS 
 

Field experiments: 

The work was carried out at Sharkia Governorate. 

Field experiments were carried out at Zagazig District and 

laboratory in Plant protection institute Sharkia branch.   

Insecticides used:   

1- Profenofos (Actacron, 72% EC) the field rate was 750 

ml/feddan. 

2- Chlorpyrifos (Dorsil, 48% EC) the field rate was 1000 

ml/feddan. 

3- Alpha-cypermethrin (Alpha zed, 10% EC) the field rate 

was 750 ml/ feddan. 

1-Coccinellidae family includes Coccinella 

septempunctata, C.  

Experimental design: 
The experimental area was two feddans divided to 

four equal blocks. One block for each treatment and control. 

Each block was divided into four replicates (525 m2 for 

each) cultivated with the cotton variety, Giza 94. The blots 

were distributed completely randomized block design. The 

spraying was carried out at 25th July in 2018, when the 

general average of the pink bollworm larvae was reached to 

about 3%. The tested insecticides were sprayed three times 

with two weeks intervals using a knapsack motor sprayer, 20 

liter volumes and using 200 liter per feddan. 

Samples: 

One hundred green cotton bolls were taken 

randomly from each replicate before treatment and weekly 

after treatment. The bolls examined in the laboratory to 

record the number of pink bollworm larvae. 

The numbers of Coccineledae, C. carnae and True 

spider predators were counted directly on hundred cotton 

plants chosen randomly in each treatment and control (25 
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plants per replicate) before treatment and weekly after 

treatment. 

The efficiency of the tested insecticides was 

measured as a reduction percentage in the numbers of the 

pink bollworm larvae and associated predators using the 

equation of Henderson and Tilton (1955). 

 

Where: Ta = Post treatment insect counts 

              Cb = Untreated insect count before treatment  

              Tb = Pretreatment counts 

              Ca = Untreated insect count after treatment. 

Biological effects:  

At the end of cotton season, one hundred full grown 

larvae of the pink bollworm were separated singly from 

green cotton bolls which collected from each treatment and 

control. Larvae fed separately on cotton seed in glass tubes 

(2.5 x 7cm) and placed in an incubator at 26±1oC and 70±5 

RH. The food was daily renewed until pupation. Full 

grown larvae were weighted. The pupae transferred 

separately to clean glass tubes until adult emergency, 

recorded its duration and weight. The emerged moths were 

sexed and transferred to glass jars (three pairs /glass jar) 

and replicated four times. The moths were fed on 10% 

sugar solution. Each jar was inspected daily to record the 

preoviposition, oviposition and postoviposition periods, 

longevity of males and females, the number of deposited 

eggs/female and hatchability percentages. 

Biochemical effects:  

The present experiment was designed to study the 

changes in the activities of carbohydrate hydrolyzing, 

transaminase (AST & ALT) and acetylcholine esterase 

(AChE) enzymes also, total lipid (TL) and total soluble 

protein (TSP) contents in the supernatant of the 

homogenate of the pink bollworm larvae as affected by 

profenofos, chlorpyrifos and alpha-cypermethrin as 

compared to untreated larvae under field conditions. 

The preparation of samples:  
Twenty five health pink bollworm larvae (full 

grown) were collected from each treatment and control at 

the end of cotton season. The larvae were homogenized in 

distilled water with jacket of crushed ice for three minutes. 

The homogenate were centrifuged at 3500 R.P.M. for 10 

minutes at 5oC. The supernatant was immediately assayed 

to determine transaminase, amylase, invertase, trehalase 

and acetylcholine esterase (AChE) activities also, total 

lipid and total soluble protein were determined.  

Enzymes measurements: 

a- The activities of transaminase enzymes (AST and 

ALT) were determined calorimetrically according to 

the method of (Reiteman and Frankel 1957). 

b- The carbohydrate hydrolyzing enzymes: The 

activities of amylase, invertase and trehalase enzymes 

were determined according to (Ishaaya and Swiriski, 

1976).  

c- Acetylcholine Esterase (AChE) activity: The activity 

of (AChE) was determined according to the method 

described by (Simpson et al., 1964). 

d- Total lipids (TL) and Total soluble protein (TSP): 
The TL were estimated by (Schmit, 1964), while TSP 

colorimetric determination in total homogenate of 

larvae was carried out as described by (Gornall et al., 

1949). 

Statistical analysis:  
The obtained data were statistically analyzed using 

one way randomized design. The proper "F" and LSD value 

were calculated as described by (Little and Hills, 1975).  
 

RESULTS AND DISCUSSION 
 

Efficiency of the profenofos, chlorpyrifos and alpha-

cypermethrin on PBW larvae and associated predators 

in cotton field: 

a- Pink bollworm 

The results in Table (1) showed that reduction 

percentages in the numbers of PBW larvae for alpha-

cypermethrin were 92.71, 92.50 and 93.54% while, for 

profenofos were 77.74, 78.42 and 78.75% on the other 

hand, it were 83.04, 82.16 and 82.15 recorded by 

chlorpyrifos after 1st, 2nd and 3rd sprays, respectively.           
 

Table 1. Reduction percentages of the tested insecticides against the pink bollworm larvae in cotton field  

Insecticides 
Rate\ 

feddan 

Numbers of 

pink 

bollworm 

larvae before 

application 

 

Numbers  

of larvae  

and  % 

reduction 

Number and reduction percentages of pink bollworm larvae 
% 

average 

seasonal 

reduction 

1st spray 2nd spray 3rd spray 

1  

week 

2  

week 

Mean 

reduction 

1  

week 

2  

week 

Mean 

reduction 

1  

week 

2  

week 

Mean 

reduction 

Alpha-

cypermethrin 
250 ml 3.00 

Numbers 0.50 1.00 

92.71 

1.25 2.00 

92.50 

2.00 2.50 

93.54 92.92 % 

Reductions 
93.75 91.67 92.79 92.21 93.33 93.75 

Chlorpyrifos 
1000 

ml 
4.00 

Numbers 2.25 3.75 

77.74 

5.25 7.00 

78.42 

8.00 12.00 

78.75 78.30 % 

Reductions 
78.91 76.56 77.28 79.55 80.00 77.50 

Profenofos 750 ml 3.50 

Numbers 1.50 2.50 

83.04 

3.50 5.50 

82.16 

6.50 8.00 

82.15 82.45 % 

Reductions 
83.93 82.14 82.69 81.63 81.43 82.86 

control 4.50 Numbers 12.00 18.00  26.00 38.00  45.00 60   
 

Generally, alpha-cypermethrin was the highest 

compound against the pink bollworm, it caused seasonal 

reduction percentage 92.92% followed by 82.45% for 

profenofos, while the lowest one was 78.30% for 

chlorpyrifos. 

These results also agree with those obtained by El-

Basyouni (2003) who found that synthetic pyrethroids 

were the most efficient compounds compared with 

organophosphrus and carbamate insecticides against the 

larvae of pink bollworm. Also Younis et al. (2007) 

reported that, the synthetic pyrethroid exhibited the greatest 

reduction in bollworms infestation compared with the 

organophosphrus pesticide treatment (chlorpyrifos and 

profenofos). Also Balakrishman et al. (2009) indicated that 
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alpha-cypermethrin at its recommended rates was more 

effective in reducing the incidence of bollworms.  Zidan et 

al. (2012) mentioned that, the tested pyrethroid insecticides 

alpha-cypermethrin were more efficient in controlling the 

bollworms larval population than carabamate and 

organophosphrus compounds. 

b- Predators: 

Coccineledae: The results in Table (2) showed that 

reduction percentages in the numbers of Coccineledae 

were 88.54, 88.62 and 87.61% for alpha-cypermethrin; 

70.08, 69.65 and 69.31% for chlorpyrifos; 70.86, 74.92 and 

73.91% for profenofos after 1st, 2nd and 3rd sprays, 

respectively. Alpha-cypermethrin was the most harmful 

against Coccineledae and caused the highest seasonal 

reduction percentage which was 88.26% followed by 

73.23% for profenofos, while, the lowest one was 69.68% 

for chlorpyrifos. 

C. carnae: The results in Table (2) recorded the reduction 

percentages in the numbers of C. carnae were 74.68, 73.28 

and 73.04% for alpha-cypermethrin; 50.54, 49.77 and 

49.56% for chlorpyrifos; 55.91, 55.26 and 54.17% for 

profenofos after 1st, 2nd and 3rd sprays, respectively. The 

highest reduction percentage in the number of C. carnae 

was 73.67% for alpha-cypermethrin followed by 55.11% 

for profenofos, while the lowest one was 49.96% for 

chlorpyrifos.  

True spiders: The reduction percentages in the numbers 

of True spider were 85.31, 86.65 and 85.20% for alpha-

cypermethrin; 70.45, 71.26 and 71.36% for chlorpyrifos; 

74.48, 74.12 and 74.22% for profenofos after 1st, 2nd and 

3rd sprays. The highest seasonal reduction percentage in the 

number of True spider was 85.72% for alpha-cypermethrin 

followed by 71.02% for profenofos, while, the lowest one 

was 74.27% for chlorpyrifos, (Table 2).  

Generally, the three insecticides were harmed the 

Coccineledae and True spider more than C. carnae as 

compared with control.  

These result are in agreement with these of Abd-El 

Rahman (2015) recorded the reduction percentage of es-

fenvalerate and chloropyrifos ranged 41-70.50% in the 

predators associated with cotton pests (Coccinella, 

Chrysoprella, Scymnus, peadurus and true spider mites). 

Similarly, Yongqiang et al. (2016) showed the dangerous 

toxic and long risk duration of alpha-cypermethrin and 

chlorpyrifos on the natural enemies (Snellenius 

manilae and Telenomus remus adults).  
 

Table 2. Reduction percentages of the tested insecticides on some predators in cotton fields 

P
re

d
a
to

rs
 

Insecticides 
Rate\ 

feddan 

Numbers  

of predators 

before 

application 

Numbers 

and   

% 

reduction 

Number and reduction percentages of predators %  

average 

seasonal 

reduction 

spray st1 spray nd2 spray rd3 

1 

 week 

2  

week 

Mean 

reduction 

1  

week 

2  

week 

Mean 

reduction 

1 

week 

2 

week 

Mean 

reduction 

C
o
cc

in
el

ed
ae

 

Alpha-

cypermethrin 
250 ml 20.00 

Numbers 3.00 2.00 
88.54 

1.25 1.00 
88.62 

0.75 0.50 
87.61 88.26 

Reductions 88.41 88.67 89.38 87.86 89.38 85.83 

Chlorpyrifos 750 ml 15.00 
Numbers 5.75 4.00 

70.08 
2.50 2.00 

69.65 
1.75 0.75 

69.31 69.68 
Reductions 70.38 69.78 71.67 67.62 66.94 71.67 

Profenofos 
1000 

ml 
19.00 

Numbers 7.00 5.00 
70.86 

2.75 2.00 
74.92 

1.50 1.00 
73.91 73.23 

Reductions 71.53 70.18 75.39 74.44 77.63 70.18 

Control 17.00 Numbers 22.00 15.00  10.00 7.00  6.00 3.00   

C
h
ry

so
p
er

ia
 

ca
rn

a
e 

Alpha-

cypermethrin 
250 ml 17.00 

Numbers 6.00 5.00 
74.68 

4.00 3.25 
73.28 

1.25 0.75 
73.04 73.67 

Reductions 73.86 75.49 73.86 72.69 75.49 70.59 

Chlorpyrifos 750 ml 19.00 
Numbers 13.00 11.00 

50.54 
8.50 6.75 

49.77 
2.75 1.50 

49.56 49.96 
Reductions 49.32 51.75 50.29 49.25 51.75 47.37 

Profenofos 
1000 

ml 
20.00 

Numbers 12.00 10.50 
55.91 

7.75 6.50 
55.26 

2.50 1.50 
54.17 55.11 

Reductions 55.56 56.25 56.94 53.57 58.33 50.00 

Control 20.00 Numbers 27.00 24.00  18.00 14.00  6.00 3.00   

T
ru

e 
 sp

id
er

s
 

Alpha-

cypermethrin 
250 ml 12.00 

Numbers 2.00 2.50 
85.31 

2.25 1.75 
86.65 

1.25 1.00 
85.20 85.72 

Reductions 85.90 84.72 87.87 85.42 85.68 84.72 

Chlorpyrifos 750 ml 11.00 
Numbers 4.00 4.25 

70.45 
4.75 3.25 

71.26 
2.25 1.75 

71.36 71.02 
Reductions 69.23 71.67 72.06 70.45 71.88 70.83 

Profenofos 
1000 

ml 
10.00 

Numbers 3.00 3.5 
74.48 

3.75 2.75 
74.12 

1.75 1.5 
74.22 74.27 

Reductions 74.62 74.33 75.74 72.5 75.94 72.5 

Control 11.00 Numbers 13.00 15.00  17.00 11.00  8.00 6.00   
 

Biological effects: 

Immature stages: The results in Table (3) showed that the 

three insecticides shorten the P. gossypiella pupal period 

compared with the untreated. The shortest pupal period 

was 9.39 days for alpha-cypermethrin as compared with 

10.13 days for untreated. No significant differences were 

recorded on prepupal weight between the three insecticides 

and control. The lowest prepupal weight was 0.0280g for 

alpha-cypermethrin while, it was 0.0357g for untreated. 

Significant effects on pupal weight were found between the 

three insecticides and untreated. The lowest pupal weight 

was 0.0198g for alpha-cypermethrin as compared with 

0.0254g for untreated.  

All insecticides which showed highly significant 

effect in the pupal mortality percentages compared with 

untreated. The highest mean pupal mortality was 54.25% 

recorded for alpha-cypermethrin compared with zero for 

untreated. 

Adult stage: Data in Table (3) described the effect of the 

three tested insecticides that showed highly significant 

effect in the adult emergence percentages compared with 

untreated. The lowest mean emergency percentage was 

45.76% recorded for alpha-cypermethrin as compared with 

100% in untreated. Non-significant differences were found 

for pre-ovipostion, oviposition and post-oviposition 

periods for all insecticides compared with untreated. 
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Alpha-cypermethrin caused shortest the pre-oviposition, 

oviposition and post-oviposition periods; 1.79, 11.46 and 

5.62 days, compared with 2.32, 12.53 and 5.8 days for 

untreated, respectively. Non-significant difference were 

found on female and male longevity for the three 

insecticides compared with untreated, alpha-cypermethrin 

shortened female and male longevity recorded 18.86 and 

20.34 days compared with 20.66 and 22.41 for untreated, 

respectively.  

The effect of three insecticides on number of 

deposited eggs and hatchability showed non-significant 

reduce in the deposited eggs/female compared with 

untreated. The highest reduce number of laid eggs was 

122.08 eggs/female for alpha-cypermethrin compared with 

198.38 eggs/female in untreated. Hatchability percentage 

cleared that highly significant effects were found between 

all insecticides compared with untreated. The lowest mean 

of hatchability percentage was 51.11% for alpha-

cypermethrin as compared with 90.80% in untreated. 

Generally, the tested insecticides increased the 

pupal mortality percentages and decreased pupal duration, 

adult emergency, pupal weight, pupation, number of 

deposited eggs and hatchability percentages as compared 

with control. 

Similarly Hegab et al. (2019) and Moustafa and 

salem (2019) recorded that the alpha-cypermethrin and 

chlorpyrifos increased the larval and pupal mortality while, 

decreased the larval and pupal duration also decreased the 

larval and pupal weight, pupation, sex ratio percentages, 

adult longevity, oviposition periods, the number of laid 

eggs and hatchability percentages. 

 

Table 3. Effect of alpha-cypermethrin, chlorpyrifos and profenofos on some biological aspects of the P. gossypiella 

Insecticides 

prepupal  

weight  

(g) 

pupal 

duration 

(day) 

pupal 

mortality 

% 

pupal 

weight 

(g) 

adult 

emergency 

% 

Pre-

oviposision  

(day) 

Oviposision 

(day) 

Post- 

oviposision 

(day) 

female 

longevity 

(day) 

male 

longevity 

(day) 

egg  

no. 

Hatchability

% 

Alpha-

cypermethrin 
0.0280 9.39 54.25a 0.0198 45.76c 1.79b 11.46 5.62 18.86 20.34 122.08 51.11c 

Chlorpyrifos 0.0305 9.57 31.67b 0.0236 68.33b 1.83b 12.15 6.18 20.16 21.03 142.33 65.59b 

Profenofos 0.0291 9.43 26.64bc 0.0227 73.36b 1.93b 12.97 5.71 20.61 21.29 130.66 64.09b 

Control 0.0357 10.13 0c 0.0254 100a 2.32a 12.53 5.8 20.66 22.41 198.38 90.80a 

p ns ns 
0.0018 

** 
ns 

0.0000 

*** 

0.0050 

** 
ns ns ns ns ns 

0.0007 

*** 

LSD0.05   19.88  19.89 0.2533      12.7940 
The small letters in the column with the same symbols mean values with non significant difference. 

The small letters in the column with different symbols mean values with significant difference. 

LSD: means triplicate measurements of two independent experiments 

ns means non-significant effect 

** means highly significant effect 

*** means very highly significant effect 
 

II- Biochemical effects:  

a- Transaminase activities: Data in Table (4) showed 

that, the three insecticides caused increase in the 

activity of AST enzymes which were 116.44, 105.12 

and 84.64% for alpha-cypermethrin, profenofos and 

chlorpyrifose, respectively relative to untreated. Also, 

chlorpyrifose caused increase in ALT activity which 

was 0.24% in contrast to alpha-cypermethrin; 

profenofos decrease the enzyme activity which were -

14.94 and -35.12% as relative to untreated.  

B- Carbohydrate hydrolyzing enzymes: The three 

insecticides decreased the activity of invertase and 

trehalase enzymes as relative to untreated, alpha-

cypermethrin caused highly decrease in the previous two 

enzymes which were -28.20 and -41.27, respectively. 

While, were -14.22, & 3.84% for chlorpyrifos and -5.91 

& -19.51% for profenofos. On the other hand, the alpha-

cypermethrin, chlorpyrifos and profenofose increase the 

activity of amylase enzyme were -44.49, -88.71 and -

128.36%, respectively (Table 4). 
 

Table 4. Biochemical effect of alpha-cypermethrin, chlorpyrifos and profenofos on P. gossypiella full grown larvae  

Treatments 

Increase or decrease than untreated larvae (RA %) 

Transaminase enzymes Carbohydrate hydrolyzing enzymes (AChE) 

esterase 

U-g 

(TSP) 

mg-g 

(TL) 

mg-g ALT mg-ml AST mg-ml Amylase U-g Trehalase U-g Invertase U-g 

Alpha-cypermethrin -14.94 116.44 44.49 -41.27 -28.20 -79.49 -0.01 312.13 

Chlorpyrifos 0.24 105.12 88.71 -3.84 -14.22 -91.87 0.59 205.22 

Profenofos -35.12 84.64 128.36 -19.51 -5.91 -72.93 0.29 -85.66 
(ALT)= Alanine aminotransferase (AST) = Aspartate aminotransferase   Concentration expressed as (mg/ml)    

TSP= (Total Soluble Protein)       TL = (Total lipid)    AChE= (Acetylcholine esterase) 

RA (Relative activity %) =   Treatment-Untreated / Untreated x 100  

A positive value means increase in enzyme activity and the negative values means a decrease.  
 

c- Acetyl Choline Esterase (AChE): The obtained data in 

Table (4) showed the alpha-cypermethrin, chlorpyrifos 

and profenofose compounds negatively decreased the 

enzyme activaty as relative to untreated larvae, it 

recorded -79.49, -91.87 and -72.93%, respectively.  

d- Total soluble protein and the total lipids: 
The obtained data in Table (4) showed increase in 

the TSP content 0.59 and 0.29% for chlorpyrifos and 

profenofose, respectively while, alpha-cypermethrin 

decreased the content -0.01% as relative to untreated. On 

the other hand, alpha-cypermethrin and chlorpyrifos 

increased the TL level to 312.13 and 205.22%, respectively 

while; profenofose decreased the level to -85.66% as 

relative to control. 

Generally, the three insecticides decreased the 

activity of trehalase, invertase and acetylcholine esterase 
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enzymes while, increased in the activity of amylase and 

AST enzymes as related with control. Also, they caused 

disturbance in ALT enzyme activity, total lipid and total 

soluble protein contents relative to control. 

In this respect, Hegab et al. (2019) recorded 

changes in the activity of carbohydrates, transaminase, 

acetylcholine esterase enzymes, total soluble protein and 

total lipid contents when the american bollworm larvae 

treated with (lufenuron, pyridalyl and chlorpyrifos).  
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 وبعض تأثيراتها البيوكيميائية في حقول القطن طبيعيةثيربعض المبيدات علي دودة اللوز القرنفلية واعدائها الأت
 يمان محمد عبد العظيم السيدإ و عادل السيد علي عامر ، علي احمد احمد السيد

 مصر -جيزة  -دقى -مركز البحوث الزراعية  -معهد  بحوث وقاية النباتات 
 

ل القطن بالزقازيق محافظة وسيبيرميسرين علي دودة اللوز القرنفلية والاعداء الطبيعية المصاحبة لهم في حق -ينوفوز والكلوروبيريفوز و الفاتأثير البروف

ن سبب اعلى نسبة سيبيرميسري -(. الفا%87.87( بينما البروفينوفوز قلله )%29.29للخفض ) الموسمية سيبيرميسرين زاد متوسط النسبة المئوية -الشرقية. الفا

زادت نسبة موت العذارى بينما قلت  (على الترتيب.%77.88، 88.88، 77.98الحقيقي ) الحلم ولامئوية للخفض الموسمي لكلا من كوكسينيليدي و كريسوبيري

ز و الاستيل كولين استريز بينما زاد نشاط يقل النشاط الانزيم للتريهاليزوالانفرتلتعذيروعدد البيض والنسبة المئوية للفقس. حياتها ووزنها والنسبة المئوية ل فترة

 ومحتوى الدهون الكلي والبروتين الكلي المذاب.   ALT. سجلت المبيدات خلل في انزيمات ASTالاميلز و 
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