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ABSTRACT 

 

The current work was carried out to evaluate the biological effects of five 

insect growth regulators; applaud (buprofezin), consult (hexaflumuron) and match 

(lufenuron) as chitin synthesis inhibitors (CSIs), mimic (tebufenozide) as ecdysone 

agonist (EA) and admiral (pyriproxyfen) as juvenile hormone analogue (JHA) against 

the housefly M. domestica. The IGRs were applied by feeding the 1
st
 instar larvae on 

diets mixed with the selected IGRs at different concentrations (10, 100, 1000 and 

2000 ppm).  

The results demonstrated that mimic and admiral were the most effective 

compounds and induced 100 % larval mortalities at 2000 ppm. Mimic was the most 

toxic compound and its toxicity index was 100.The tested IGRs induced a significant 

prolongation in the larval and pupal duration.The percent pupation was highly 

decreased compared to the control. All the tested IGRs induced a reduction in the 

pupal weight as well as a reduction in the adult emergence, which was completely 

inhibited at 1000, and 2000 ppm. All the tested IGRs caused a significant decrease on 

the longevity of both sexes as compared to the control. The fecundity and fertility 

greatly decreased and the sterility increased with the all tested IGRs. Admiral was 

more effective than the others.  
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INTRODUCTION 

 

The housefly, Musca domestica is found in homes, horse stables, poultry 

farms, and ranches in enormous numbers. The houseflies are carriers of more than 65 

human and animal intestinal diseases, including bacterial infections such as 

salmonellosis, shigellosis and cholera; protozoan infections such as amoebic 

dysentery; helminthic infections such as pinworms, roundworms, hookworms and 

tapeworms as well as viral and rickettsial infections. Flies also transmit eye diseases 

such as trachoma and epidemic conjunctivitis and infectious wounds or skin diseases 

such as cutaneous diphtheria, mycoses, yaws and leprosy (Greenberg, 1965). Because 

of its importance as a public health pest, many insecticides have been used directly or 

indirectly in the control of M. domestica. Throughout the world, houseflies have 

developed resistance to these insecticides. Furthermore, resistance has been recorded 

for most conventional insecticides. As a consequence, it provides impetus to study 

new alternatives and more ecologically acceptable methods of insect control.  

The insect growth regulators (IGRs) have been used in a variety of practical 

applications and were described as agents that elicit their primary action on insect 

metabolism, ultimately interfering and disrupting the process of growth, development 

and metamorphosis of the target insects, particularly when applied during the 

sensitive period of insect development (Ishaaya and Horowitz, 1997). 



Abo El-Mahasen, M.M. et al. 96 

The biological effects of IGRs on the house fly were studied by many authors. The 

effects of dimilin (TH 6040) (diflubenzuron) were studied by (Grosscurt and Tipker, 

1980; Bakr, 1986; Aguirre-Uribe et al., 1991; Das and Vasuki, 1992; Shalaby, 1994; 

Chung Gyoo et al., 1999 and Kocisova et al., 2004). 

The effects of methoprene (altosid) on M. domestica were studied by(Breeden et 

al.,1981; Bakr, 1986; Vignau et al., 2003 and Kocisova et al., 2004). 

The effects of triflumuron (Alystin) (BAY SIR) on M. domestica were studied by 

Weaver and Begley, 1982; Bakr, 1986; Mustafa, 1993; Srinivasan and Amalraj, 2003 

and Vazirianzadeh et al., 2007). 

The effects of cyromazine on M. domestica were studied by Awad and Mulla, 

1984 and Vazirianzadeh et al., 2007). 

The effects of pyriproxyfen (admiral) on M. domestica were studied by Hatakoshi 

et al., 1987; Kawada et al., 1992; Shalaby, 1994; El-Bermawy, 1994 and Assar and 

Abo-Shaeshae, 2004). 

The biological effects of other IGRs on the house fly were studied, pyridyl ether 

compounds (S- 31183) (Kawada et al., 1987 ); IGI- DC, deenate, amix 500 (Yousssef 

et al., 1990); fenoxycarb (Fouda et al., 1991); non- steroidal ecdysone mimic (RH-

5849) (Ghoneim et al., 1991); flufenoxuron, fasamine ammonium, and chlorfluazuron 

(IKI) (Moustafa, 1993); methoxyfenozide (Assar and Abo-Shaeshae ,2004) and 

novaluron (Cetin et al., 2006). 

 

MATERIALS AND METHODS 

 

1-Maintenance of culture 

A-Origin of Musca domestica  

The strain of Musca domestica was obtained from the Research Institute of 

Medical Entomology, Dokki, Giza. 

B-Rearing technique 

The colony was maintained under laboratory conditions of 27 ± 2 °C and 70 ± 

5% relative humidity (Hashem and Youssef 1991). Adults were kept in rearing cages 

covered with wire screen. Their bottom was made of plywood. The cage size is 

30x30x30 cm. Adults were fed on 10% sucrose solution soaked in cotton pads above 

the cages. Also, cotton pads thoroughly saturated with milk were put in Petri dishes to 

stimulate oviposition and as oviposition sites.  Eggs were collected and transferred to 

larval medium. The newly-hatched larvae were left to grow and feed on synthetic 

medium formed of wheat bran 655 gram, milk powder 50 gram, and yeast powder 38 

gram and 600 ml tap water. Larvae were grown in plastic jars and moult until they 

reach pupal stage. As soon as pupae were formed they were collected from the rearing 

medium with a soft forceps. The pupae were transferred into cages until adult 

emergence. 

2-The tested insect growth regulators:- 

A-Chitin synthesis inhibitors:- 

1- Buprofezin (Applaud 25% WP): 2-[(1,1-dimethylethyl)imino] tetrahydro-3- (1 -

methylethyl)-5-phenyl-4H-1, 3, 5-thiadiazin-4-one 

2-Hexaflumuron(Consult 10% EC): 1-[3, 5-dichloro-4-(1, 1, 2, 2-tetrafluoroethoxy) 

phenyl]-3- (2, 6-difluorobenzoyl) urea 

3-Lufenuron (Match 10% EC): N-[[[2, 5-dichloro-4-(1,1,2,3,3,3-           

hexafluoropropoxy) - = phenyl] amino] carbonyl]-2, 6-difluorobenzamide 

B-Ecdysone agonist:- 
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 Tebufenozide(Mimic 24 % EC): 3, 5-dimethylbenzoic acid 1-(1, 1-dimethylethyl)-= 

2-(4-ethylbenzoyl) hydrazide 

 

C- Juvenile hormone analogue: - 

Pyriproxyfen(Admiral 10 % EC): 2-[1-methyl-2-(4-

phenoxyphenoxy)ethoxy]pyridine 

3-Biological studies: 
All tests were carried out in laboratory conditions of 27 ± 2 °C and 70 ± 5 %relative 

humidity. Different concentrations 10, 100, 1000 and 2000 ppm of the selected insect growth 

regulators, buprofezin, hexaflumuron, lufenuron, tebufenzoide and pyriproxyfen were 

prepared by diluting with water. Larvae were kept in plastic cups containing media until 

pupation. Control groups were made with tap water only. Each concentration of each IGR and 

the control group were replicated 5 times each containing 20 1st instar larvae. Mortality was 

recorded daily until pupation. 

The larval mortality were corrected according to Abbott’s formula (1987). The data 

were subjected to probit analysis (Finney, 1971 and Le Ora Soft Ware 1987) to give values of 

LC50. The toxicity index of the tested compounds was calculated according to Sun (1950). 

Larvae, which survived, were followed up daily to estimate larval duration. The 

resultant pupae were counted and weighed to determine the percent pupation and pupal 

weight, followed up till adult emergence to estimate the pupal duration.The reduction in pupal 

weight and adult emergence was calculated according to Khazanie (1979). 

The longevity of adult male and female was recorded. Eight pairs of the resulting 

adults were used to reveal the effect of the tested insecticides on fecundity which was 

measured as the total number of eggs laid per female. The oviposition deterrent index based 

on the number of eggs in treatment and control assays was calculated according to Lundgren 

(1975). The percent of egg hatch or fertility was determined. The sterility was calculated 

according to Toppozada et al. (1966). 

4-Data Analysis 

Data is classified into quantitative and qualitative type. Quantitative data was 

expressed as mean ± S.E., while qualitative data was expressed as number and 

percent.Tests of significance used were: 

ANOVA "Analysis of variance" to measure the difference between means of more 

than two groups.Chi square test to assess the difference between qualitative 

data.Using SPSS Version (11) Statistical Package for Social Sciences for Windows 

XP. 

 

RESULTS AND DISCUSSION 

 

1- Larval mortality  

 Table (1) shows the percentage of larval mortality of M. domestica 

treated with different concentrations of the tested IGRs.  
 

Table 1: Effect of the tested IGRs on the larval mortality* of M. domestica treated as 1st larval instar 

 
 

 

 

 

 

 

 

 

 

 

             Larval mortality was corrected according to Abott’s formula (1987)  

IGRs 

 

Conc. 

 (ppm.) 

larval mortality 2 p 

Applaud Consult Match Mimic Admiral 

10 34.21 38.16 14.09 35.01 26.02 56.23 0.01*** 

100 54.79 42.11 32.60 79.03 67.76 25.22 0.01*** 

1000 79.96 86.19 66.86 97.49 98.39 7.98 0.05* 

2000 85.09 94.06 98.03 100.00 100.00 1.67 0.05* 

2 62.41 39.08 78.15 5.41 49.15  

p 0.01*** 0.01*** 0.01*** 0.05** 0.01*** 
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             *p0.05= Non Significant                **0.05 = Significant              ***p0.01= Highly Significant  

 

The results demonstrated that larval mortality was dose dependent and there 

was a highly significant difference for each IGR (p < 0.01). At the lower 

concentrations (10 and 100 ppm), the larval mortality was highly significant with all 

tested IGRs, while at high concentrations (1000 and 2000 ppm), there was 

insignificant difference. 

The LC50 was 35, 140, 180, 20 and 30 ppm with applaud (buprofezin), consult 

(hexaflumuron), match (lufenuron), mimic (tebufenozide) and admiral (pyriproxyfen), 

respectively. The toxicity index was 57.14, 14.28, 11.11, 100 and 66.67 at the above 

mentioned IGRs, respectively. These results shows that mimic was more toxic than 

admiral and followed by applaud, consult and match (Table 2). 
 

Table 2: LC50 and Toxicity index* of the tested IGRs  

 

 

 

 

Toxicity index was calculated according to Sun (1950). 
 
 These results were in accordance with those obtained on the effect of IGRs on 

M. domestica by [Weaver and Begley (1982) using BAY SIR 8514; Kawada et al. 

(1987)] using pyridyl ether; [Youssef et al. (1990) Das and Vasuki (1992) Shalably 

(1994) ChungGyoo et al. (1999) and Kocisova et al. (2004)] using dimilin 

(diflubenzaron); Fouda et al. (1991) using fenoxycarb; [El-Bermawy (1994) and 

Shalably (1994)]using admiral (pyriproxyfen); Assar and Abo-Shaeshae (2004) using 

admiral and methoxyfenozide; Kocisova et al. (2004) using methoprene;Cetin et al. 

(2006) using novaluron and Vaziriazadehl et al. (2007) using cyromazine and 

triflumuron. 

Medina et al. (2002) reported that the differences in the toxicity of IGRs 

depend upon penetration through the cuticle, distribution inside the insect body and 

excretion. 

2- Larval duration 

Table (3) shows that the treatment of the 1
st
 larval instar of M.domestica with 

the tested IGRs resulted in a significant prolongation in the larval duration. This 

prolongation was dose dependent and was more obvious with match and mimic than 

with consult and applaud. The larval duration with match was 5.27, 5.85, 6.37 and 

7.99 days at 10,100,1000 and 2000 ppm, respectively, while it was 6.01, 6.50 and 

7.91 days with mimic at 10, 100 and 1000 ppm, respectively. Admiral gave the lowest 

prolongation in the larval duration. This may be due to the delaying in the moulting 

process.  
 

Table (3): Effect of the tested IGRs on the larval duration of M. domestica treated as 1st larval instar 
                IGRs 

 

Conc. 

 (ppm.) 

Larval duration F-Value p 

Applaud Consult Match Mimic Admiral 

Mean±S.E. 

(Days) 

Mean±S.E. 

(Days) 

Mean±S.E. 

(Days) 

Mean±S.E. 

(Days) 

Mean±S.E. 

(Days) 

Control 4.95±0.01 4.95±0.01 4.95±0.01 4.95±0.01 4.95±0.01 

10 5.06±0.01 5.14±0.01 5.27±0.02 6.01±0.01 5.00±0.00 9862.5 0.01*** 

100 5.33±0.01 5.47±0.02 5.85±0.01 6.50±0.01 5.43±0.01 10169.5 0.01*** 

1000 6.16±0.01 6.28±0.01 6.37±0.02 7.91±0.01 5.56±0.01 33435.4 0.01*** 

2000 7.21±0.01 7.36±0.01 7.99±0.01 - - 853879.6 0.01*** 

F-Value 67969.45 50721.29 53367.23 584070.09 200553.33  

p 0.01*** 0.01*** 0.01*** 0.01*** 0.01*** 

 

IGRs Applaud  Consult  Match  Mimic  Admiral  

LC50 (ppm) 35 140 180 20 30 

Toxicity index  57.14 14.28 11.11 100 66.67 
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Similar observation was also reported on M.domestica by Assar and Abo-

Shaeshae (2004) using pyriproxyfen and methoxyfenozide. On the other hand, the 

larval duration of M. domestica decreased by diflubenzuron, altosid and BAY SIR 

8514[Bakr (1986); fenoxycrab (Fouda et al., 1991) and the ecdysone (RH-5849) 

(Ghoniem et al., 1991)]. 

3- The percent pupation  

 The percent pupation resulted from treatment of 1
st
 instar larvae of M. 

domestica with different concentrations of the tested IGRs was highly decreased 

compared to the control. This decrease was more pronounced at higher concentrations 

(1000 and 2000 ppm) than at lower ones (10 and 100 ppm) (Table 4). Also, the results 

showed that admiral and mimic were more effective than other IGRs where the 

percent pupation was zero at 2000 ppm with these two compounds.These results are 

in agreement with those obtained on M. domestica by Weaver and Begley (1982) 

using BAY SIR 8514; Fouda et al. (1991) using fenoxycarb; Ghoneim et al. (1991) 

using RH-5849 and Assar and Abo-Shaeshae (2004) using pyriproxyfen and 

methoxyfenozide. 

 
Table (4): Effect of the tested IGRs on the percent pupation of M. domestica treated as 1st larval instar 

IGRs 

 

Conc. (ppm.) 

Percent pupation 

2 p 
Applaud Consult Match Mimic Admiral 

Control 98.40 98.40 98.40 98.40 98.40 - - 

10 63.60 60.40 83.60 64. 09 71.60 56.30 0.01*** 

100 43.60 55.60 64.40 20.40 31.60 25.09 0.01*** 

1000 18.60 12.60 31.60 2.00 1.40 8.09 0.05* 

2000 14.60 5.60 1.80 0 0 1.67 0.05* 

2 25.81 37.76 78.15 5.09 48.56 
 

p 0.01*** 0.01*** 0.01*** 0.05* 0.01*** 

 *p0.05= Non Significant                                        ***p0.01= Highly Significant  

 

4- The pupal weight  

 From the data presented in Table (5), it may be concluded that the tested IGRs 

induced reduction in the pupal weight of M. domestica. This reduction was non 

significant at 10, 100 and 1000 ppm, between all the tested IGRs.  

 

Table (5): Effect of the tested IGRs on the pupal weight of M. domestica treated as 1st larval instar 

IGRs 

 

 

Conc. 

 (ppm.) 

Applaud  Consult  Match  Mimic Admiral 2 p 

Wt. %R Wt. %R Wt. %R Wt. %R Wt. %R 

Mean±S.E. Mean±S.E. Mean±S.E. Mean±S.E. Mean±S.E. 

Control 12.66±0.24 - 12.66±0.24 - 12.66±0.24 - 12.66±0.24 - 12.66±0.24 - - - 

10 9.25±0.07 27.57 8.76±0.04 32.45 8.54±0.03 33.33 10.74±0.02 16.35 9.92±0.01 22.66 7.47 0.05* 

100 7.85±0.01 38.78 7.32±0.02 40.34 7.26±0.04 43.30 8.23±0.02 35.74 8.32±0.01 35.12 1.07 0.05* 

1000 6.02±0.01 53.03 6.21±0.01 51.55 6.00±0.01 53.27 6.44±0.02 49.68 7.41±0.02 42.05 1.72 0.05 * 

2000 5.44±0.01 57.55 5.94±0.02 53.58 5.41±0.01 57.78 - - - - 30.59 0.01*** 

2 12.52 7.26 7.89 76.25 70.36  

p 0.01*** 0.05* 0.05** 0.01*** 0.01*** 

Wt. = Mean Pupal Weight (mg)               %R= Percent of Reduction in Pupal Weight                           

* p0.05= Non Significant          ** p0.05= Significant         ***p0.01= Highly Significant  

 
However, a highly significant difference was observed at 2000 ppm (p < 0.01). 

The pupal weight at 2000 ppm was 5.44, 5.94 and 5.41 mg with applaud, consult and 

match, respectively as compared with 12.66 mg in the control group. Also, from the 

same table it can be noticed that applaud and match were more effective on the pupal 
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weight than the other tested IGRs. These results were in agreement with the results 

obtained on M. domestica by [Bakr (1986)] using diflubenzuron; Fouda et al. (1991) 

using fenoxycarb and Assar and Abo-Shaeshae (2004) using pyriproxyfen and 

methoxyfenozide on M. domestica. 

 Abdel-Aal (1996) attributed the decrease of pupal weight of M. domestica to 

the decrease in total water content or decreased intensity of protein biosynthesis. Also, 

it may be due to the lack of proper sclerotization of the newly formed puparium, or 

evaporation of body fluids leading to decreased pupal weight.  

5- The pupal duration  

 The data presented in (Table 6) indicated that the tested IGRs prolonged the 

pupal duration of M. domestica. This prolongation was highly significant (P < 0.01) in 

both concentrations. Consult and applaud were more effective on the pupal duration, 

followed by match, mimic and admiral. The pupal duration with consult was 7.64 and 

9.01 days at 10 and 100 ppm, respectively, while was 4.01 days in the control group. 

Such increase in pupal duration may reflect disruption in metamorphosis.  

 The prolongation of pupal duration of M. domestica following treatment with 

the tested IGRs is similar to the data obtained on the same insect, by Fouda et al. 

(1991) using fenoxycarb; Srinivasan and Amalraj (2003) using triflumuron and Assar 

and Abo- Shoeshae (2004) using pyriproxyfen and methoxyfenozide. In contrast, 

Ghoneim et al. (1991) reported that mimic shortened the pupal duration of M. 

domestica. 

 
Table (6): Effect of the tested IGRs on the pupal duration of M. domestica treated as 1st larval instar 

IGRs 

 

 

Conc. 

 (ppm.) 

Pupal duration F- Value p 

Applaud  Consult  Match  Mimic Admiral 

Mean±S.E. 

(Days) 

Mean±S.E. 

 (Days) 

Mean±S.E.  

(Days) 

Mean±S.E.  

(Days) 

Mean±S.E. 

 (Days) 

Control  4.01±0.01 4.01±0.01 4.01±0.01 4.01±0.01 4.01±0.01 

10 6.91±0.01 7.64±0.03 5.85±0.04 6.22±0.02 5.61±0.01 5303.74 0.01*** 

100 8.43±0.01 9.01±0.01 7. 92±0.02 7.43±0.02 7.34±0.01 10785.46 0.01*** 

F- Value 1442355.07 359911.04 154225.28 372014.77 1613789.58  

p 0.01*** 0.01*** 0.01*** 0.01***  0.01*** 

 

6- The adult emergence 

Results in Table (7) clearly indicated that all the tested IGRs affected the adult 

emergence of M. domestica. This effect was dose dependent. The percent reduction in 

adult emergence was 62.10, 83.15; 49.47, 70.52; 66.31, 78.94; 66.31, 83.15 and 

45.26, 74.73 due to treatment of M. domestica with applaud, consult, match ,mimic 

and admiral at 10 and 100 ppm, respectively.  
 

Table (7): Effect of the tested IGRs on the adult emergence of M. domestica treated as 1st larval instar  
IGRs 

 

Conc. 

 (ppm.) 

Applaud  Consult  Match  Mimic Admiral 2 p 

%AE %R % AE %R % AE %R % AE %R % AE %R 

Control 95.00 - 95.00 - 95.00 - 95.00 - 95.00 - - - 

10 36.00 62.10 48.00 49.47 32.00 66.31 32.00  66.31 52.00  45.26 6.83 0.05* 

100 16.00 83.15 28.00 70.52 20.00 78.94 16.00 83.15 24.00  74.73  1.39 0.05* 

2 11.32 23.03 9.75 9.11 25.63  

p 0.05** 0.01*** 0.05** 0.05**  0.01*** 

% AE = Percent of adult emergence     %R= Percent reduction in adult emergence  

*p0.05= Non Significant  **p0.05= Significant       *** p0.01= Highly significant  

 

The results demonstrated that all the tested IGRs caused complete inhibition of 

adult emergence at 1000 and 2000 ppm.  
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 The decrease in the percentage of adult emergence of M. domestica due to 

treatment with the tested IGRs is similar to the data obtained on the same insect by 

other IGRs, methoprene [Breeden et al. (1981) and Vignau et al. (2003) ]; BAY SIR 

8514 [Weaver and Begley (1982) and Bakr (1986)]; cyromazine (Awad and 

Mulla,1984);Pyriproxyfen [Hatakoshi et al. (1987) El-Bermawy (1994) Shalaby 

(1994) and Assar and Abo- Shaeshae (2004)]; fenoxycarb  (Fouda et al., 1991); RH-

5849                  (Ghonim et al., 1991); flufenoxuron, triflumuron, fasamine and 

chlorofluzron (Moustafa, 1993) and hexaflumuron (Assar and Abo- Shaehae, 2004). 

The decrease in the percentage of adult emergence could be due to the fact that 

IGRs block the maturation of imaginal discs which are the primordial of many adult 

integumentary structures in endopterygote insects (Schineidermann, 1972) or due to 

deformation of adult chitin. 

7-Adult longevity 

 Data presented in (Table 8) indicated that the longevity of female M. 

domestica in control group was 21.73 days while in male was 19.51 days. The tested 

IGRs caused a significant decrease on the longevity of both sexes as compared to 

control and this effect was dose dependent. At 100ppm, the longevity of male was 

9.21, 8.63, 10.27, 9.24 and 11.39 days with applaud, consult, match, mimic and 

admiral, respectively, while the longevity of female at 100 ppm of the above 

mentioned IGRs was 11.21, 10.91, 10.35, 8.95 and 10.17 days, respectively.These 

results are in conformity with those reported by Weaver and Begley (1982) when M. 

domestica larvae were treated with BAY SIR 8514. 

 
Table (8): Effect of the tested IGRs on adult longevity of M. domestica treated as 1st larval instar 

  IGRs 

  

 

 

 

Conc. 

 (ppm.) 

Applaud Consult Match Mimic Admiral   p 

Longevity Mean±S.E. Longevity  

Mean±S.E. 

Longevity  

Mean±S.E. 

Longevity  

Mean±S.E. 

Longevity  

Mean±S.E 

  

(days) (days) (days) (days) (days)     

♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ ♂ ♀ 

Contro

l 

19.51  

± 

0.01 

 

21.73 

± 

0.02 

19.51 

± 

0.01 

21.73 

± 

0.02 

19.51 



0.01 

21.73 

± 

0.02 

19.51 

± 

0.01 

21.73 

± 

0.02 

19.51 

± 

0.01 

21.73 

± 

0.02 

- - - - 

10 15.46 

± 

0.02 

 

15.46 

± 

0.01 

12.37 

± 

0.01 

16.71 

± 

0.01 

14.96 

± 

0.02 

16.41 

± 

0.01 

16.50 

± 

0.02 

13.77 

± 

0. 16 

16.12 

± 

0.01 

14.85 

± 

0.01 

13.2 2.68 < 0.01***  *

100 9.21 

± 

0.01 

11.21 

± 

0.01 

8.63 

± 

0.01 

10.91 

± 

0.01 

10.27 

± 

0.02 

10.35 

± 

0.01 

9.24 

± 

0.01 

8.95 

± 

0.02 

11.39 

± 

0.01 

10.17 

± 

0.01 

1.32 1.32    *

 13.838 5.26 3.88 3.95 8.803 9.47 21.235 5.04 10.593 5.18  

p < 

0.01*** 

< 

0.01*** 

< 

0.01*** 

< 

0.05** 

< 

0.01*** 

< 

0.05** 

< 

0.01*** 

< 

0.05** 

< 

0.05** 

< 

0.05** 

*P  0.05 = Non significant       **P < 0.05 = Significant           ***P < 0.01= Highly significant  

 

8-The Fecundity 

 Data presented in Table (9) showed that the treatment of M. domestica larvae 

with the tested IGRs caused a significant decrease in the number of eggs deposited 

(laid) per resulting female. 

The mean number of eggs at 10 ppm was, 162, 186, 140, 154 and 111 by 

applaud, consult, match, mimic and admiral, respectively, while the mean number of 

eggs at 100 ppm was 91, 100, 96, 86 and 74 by the above mentioned IGRs, 

respectively as compared with 360 eggs in the control group. Also, admiral was more 

effective on the fecundity than the other tested IGRs. 

The oviposition deterrent index (O.D.I) at 10 ppm was 36.91, 30.91, 43.02, 

39.07 and 52.03 by applaud, consult, match, mimic and admiral ,respectively while at 

100 ppm was 58.88, 55.79,56.90, 60.47 and 64.98 at the same tested IGRs, 

respectively. 



Abo El-Mahasen, M.M. et al. 102 

  These results were in harmony with those obtained on M. domestica by 

[Grosscurt and Tipker (1980) and ChungGyoo et al.(1999)] using diflubenzuron; 

Fouda et al. (1991) using fenoxycarb; Ghoneim et al. (1991) using RH -5849; 

Kawada et al. (1992) using pyriproxyfen and Assar and Abo-Shaeshae (2004) using 

pyriproxyfen and methoxyfenozide. 

The suppression of egg production may be due to the interference of the tested 

IGRs with oogenesis. Also, the reduction in number of eggs laid per female may be 

attributed to some disturbances in ovary structure and in the total protein, lipid and 

carbohydrate content in the ovaries. 

 
Table (9): Effect of the tested IGRs on fecundity and oviposition deterrent index* of M. domestica resulted from 

treatment of 1st larval instar 
IGRs 

 

 

Conc. 

(ppm.) 

Applaud Consult Match Mimic Admiral F- Value p 

No. of 

eggs 

MeanS.E. 

O.D.I 

(%) 

No. of 

eggs 

MeanS.E. 

O.D.I 

(%) 

No. of 

eggs 

MeanS.E. 

O.D.I 

(%) 

No. of 

eggs 

MeanS.E. 

O.D.I 

(%) 

No. of 

eggs 

MeanS.E. 

O.D.I 

(%) 

Control 36010 - 36010 - 36010 - 36010 - 36010 - 

10  1627 36.91 1867 30.91 1405 43.02 1546 39.07 1115 52.03 5339.4 < 0.01*** 

100  914 58.88 1004 55.79 963 56.90 863 60.47 742 64.98 356.75 < 0.01*** 

F- Value 110754 143736 90384 91839 125650  

p < 0.01*** < 0.01*** < 0.01*** < 0.01*** < 0.01*** 

* O.D.I=Oviposition Deterrent Index [according to Lundgren (1975)].             ***P < 0.01= Highly significant 

 

9-The fertility (egg hatchability %) and sterility  

 Table (10) shows that the tested IGRs at 10 and 100 ppm significantly 

decreased the egg hatching percent (P < 0.01). This effect was more obvious in case 

of admiral and mimic treatments, followed by consult, applaud and match. The 

fertility followed the same pattern of the fecundity.  

  
Table (10): Effect of the tested IGRs on fertility (egg hatchability) and sterility* of M. domestica resulted from treatment of 1st 

larval instar 
IGRs 

 

 

Conc. 

ppm.) 

Applaud Consult Match Mimic Admiral F- 

Value 

 

 

p 

Hatchability 

% 

Sterilit

y % 

Hatchability 

% 

Sterilit

y % 

Hatchability 

% 

Sterilit

y % 

Hatchabilit

y 

 % 

Sterilit

y % 

Hatchabilit

y  

% 

Sterilit

y % 

 

Control 

 

96.0  - 96.0 - 96.0 - 96.0  - 96.0 - 

10  64.6 68.98 60.6 66.68 67.4 72.02 57.0 73.98 50.6 83.36 141.49 < 

0.01*** 

100  27.6  92.55 24.8 92.66 31.0 90.95 27.6 93.68 30.00 93.36 151.57 < 

0.01*** 

F- 

Value 

74346.0 87561.0 7999.4 18538.0 133034.0  

p < 0.01*** < 0.01*** < 0.01*** < 0.01*** < 0.01*** 

* Sterility was calculated according to Toppozada et al. (1966).                                     ***P < 0.01= Highly significant            
 

Also, the tested IGRs increased the sterility percent which was 68.98, 66.68, 

72.02, 73.98 and 83.36% at 10 ppm of applaud, consult, match, mimic and admiral, 

respectively. At 100 ppm, the sterility percent was 92.55, 92.66, 90.95, 93.68 and 

93.36% with the above mentioned IGRs, respectively.  

The reduction in fertility was also in agreement with the data on M. domestica 

obtained by Kawada et al. (1992) using pyriproxyfen; [ChangGyoo et al. (1999) and 

Kocisova et al. (2004)] using diflubenzuron (dimilin); and Assar and Abo-Shaeshae 

(2004) using pyriproxyfen and methoxyfenozide. 

On the contrary, the fertility of M. domestica was not affected by dimilin 

(Grsscurt, 1976) and by fenoxycarb (Fouda et al., 1991). Ismail (1980) reported that 

the reduction in fecundity and fertility may be attributed to partial sterilization of 

females and / or males, or due to inability of the sperms to be transferred to the 

females during copulation. 
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 Taher and Cutkomp (1983) suggested that the sterility of females seems to be 

attributed chiefly to a delay or reduction of ova giving some opportunities not for 

retention but for possible resorption of eggs in ovaries. They also added that the cause 

for the delay could be due, in part, to a lower metabolic rate. 

 

 REFERENCES 

 

Abbott, W., (1987): A method of computing the effectiveness of insecticide, J. 

American Mosq. Cont. Assoc., 3 (20): 302-3. 

Abdel-Aal, A. E., (1996): Biological, histological and physiological effects of some 

insect growth regulators on the greasy cutworm, Agrotis ipsilon (Lepidoptera: 

Noctuidae). M.Sc. Thesis, Fac. of Sci., Cairo Univ. Egypt. 

Aguirre-Uribe, L. A.; Lozoya-Saldana, A.; Luis-Jauregui, A.; Quinones-Luna, S. and 

Juarez-Ramos, F. (1991): Evaluation de campo para el control de poblaciones 

de Musca domestica (Diptera: Muscidae) en estiercol aviar con diflubenzuron. 

Folia Entomol. Mexicana, 83:143-51. 

Assar, A. A. and Abo-Shaeshae, A. A. (2004): Effect of two insect growth regulators, 

methoxyfenozide and pyriproxyfen on the housefly, Musca domestica vicina 

(Diptera: Muscidae). J. Egypt. Ger. Soc. Zool., 44(E): 19-42. 

Awad, T. I. and Mulla, M. S. (1984): Morphogenetic and histopathological effects 

induced by the insect growth regulator cyromazine in Musca domcstica. J. 

Med. Entomol., 21 (4): 419 - 26. 

Bakr, R. F. (1986): Morphogenic and physiological aberration induced by certain 

IGRs in the house fly, Musca domestica. Ph. D. Thesis, Fac. Sci., Ain shams 

Univ. 

Breeden, G. C.; Turner, E. C.; Beane, W. L.; Miller, R. W. and Pickens, L. C. (1981): 

The effect of methoprene as a feed additive on house fly emergence in poultry 

houses. Poult. Sci., 60: 556-62. 

Cetin, H.; Erler, F. and Yanikoglu, A. (2006): Larvicidal activity of novaluron, a 

chitin synthesis inhibitor, against the house fly, Musca domestica. J. Insect Sci., 

6: 1- 4. 

ChungGyoo, P.; Young, C. S.; Shu, K. J.; Dooho, K.; and Heungsu, L. (1999): 

Fecundity and egg viability of house fly exposed to insect growth regulators. 

Korean J. Vet. Res., 39 (3): 602- 08.  

Das, N. G, and Vasuki, V. (1992): Potential of four insect growth regulators in 

housefly control. Entomol., 17 (1,2): 65-70. 

El-Bermawy, S. M. (1994): Biochemical aberration induced by certain Insect growth 

regulators (IGRs) in house fly, Musca domestica (Muscidae: Diptera). Ph.D. 

Thesis, Fac. Sci. Ain Shams Univ.  

Finney, D. J. (1971): Probit analysis In: Finney, D. J. (ed) 3
rd

 Ed. Cambridge 

University Press, London, P. 318. 

Fouda, M. A., Ghoneim, K. S. and Bream, A. S. (1991): Biological activity of 

fenoxycarb (R013-5223) against house fly, Musca domestica. J. Egypt. Ger. 

Soc. Zool., 5:277-88. 

 Ghoneim, K. S.;  Fouda, M. A. and Bream, A. S. (1991):  Effectiveness of the non-

steroidal ecdysone mimic, RH-5849 for the control of Musca domestica vicina. 

J. Egypt. Soc. Parasitol., 21:723-33. 

Greenberg, B. (1965): Flies and disease. Scientific American, 213 (1): 92 -99. 

Grosscurt, A. C. (1976): Ovicidal effects of diflubenzuron on the house fly, Musca 

domestica. Meded. Rijksfae. Landbouw. Gent., 41 (2) 49 - 63 . 

http://lib.bioinfo.pl/auth:Ghoneim,KS
http://lib.bioinfo.pl/auth:Fouda,MA
http://lib.bioinfo.pl/auth:Bream,AS
http://lib.bioinfo.pl/pmid:1765684
http://lib.bioinfo.pl/pmid:1765684


Abo El-Mahasen, M.M. et al. 104 

Grosscurt, A. C. and Tipkcr, J. (1980): Ovicidal and larvicidal structure – activity 

relationships of benzoylurease on the house fly, Musca domestica. Pesti. 

Biochem. and physiol., 13: 249- 51. 

Hashem, H. O. and Youssef, N. S. (1991): Developmental  changes induced by 

methanolic extracts of leaves and fruits of Melia azadrach L. on the house fly 

Musca domestica vicina. J. Egypt. Ger. Soc. Zool., 3: 335–52. 

Hatakoshi, M.; Kawada, H.; Nishida, S.; Kisida, H.; and Nakayama, I. (1987): 

Laboratory evaluation of 2-[l-methyl-2-(4-phenoxyphenoxy)-ethoxy] pyridine 

against larvae of mosquitoes and house fly. Japanese J. Sanit. Zool., 38. (4): 

271-74. 

Ishaaya, I. and Horowitz, A. R. (1997):Insecticides with novel mode of actions: 

Overview. pp. 1-39. In: "Insecticides with novel mode of actions, Mechanisms 

and application" Eds. By Ishaaya, I. and Degheele, D. , Berlin. 

Ismail, I. E. (1980): Physiological studies on the effect of juvenile hormone analogues 

upon the cotton leafworm Spodoptera littoralis Boisd (Lep., Noctuidae) . Ph.D. 

Thesis, Cairo, Univ. 

Kawada, H.; Dohara, K.; and Shinjo, G. (1987): Evaluation of larvicidal potency of 

insect growth regulator, 2-[l-methyl-2-(4-phenoxyphenoxy) ethoxy] pyridine, 

against the housefly, Musca domestica. Japanise J. Sanit. Zool., 38 (4): 317-22. 

Kawada, H.; Senbo, S.; and Abe, Y. (1992): Effects of pyriproxyfen on the 

reproduction of the house fly, Musca domestica, and the German cockroach 

Blattella germanica. Japanese J. Sanit. Zool., 43 (3): 169- 75. 

Khazanie, R. (1979): Elementary statistics In: Khazanie, R. (ed) (Good Year 

Publishing Co.) California, U.S.A. P.488. 

Kocisova, A.; Petrovsky, M.; Toporcak, J. and Novak, P. (2004): the potential of 

some insect growth regulators in house fly (Musca domestica) control. 

Biologia, Bratislava, 59 (5): 661- 68. 

Le Ora Soft Ware (1987): Polo-PC: A user's guide to Probit or Logit analysis. Le Ora 

Soft ware, 1119 Shattuk Ave., Berkeley, C.A. 

Lundgren, L. (1975): Natural plant chemicals acting as oviposition deterrents on 

cabbage butterflies, Pieris brassicae (L.), P. rapa (L.) and P. napi (L.). Zool. 

Ser., 4: 250-58. 

Medina, P.; Smagghe, G.; Budia, F.; Del-Estal, P.; Tirry, L. and Vinuela, E. (2002): 

Significance of penteration, excretion and transovarial uptake to toxicity of 

three growth regulators in predatory lacewing adults. Arch. Insect Biochem. 

Physiol., 51(2): 91-101.  

Mostafa, S. A. (1993): Biochemical effects of some chemical compounds on 

Spodoptera littoralis (Boised.). Ph. D. Thesis, Fac. Agric., Al-Azhar Univ., 

Egypt. 

Schineidermann, H. A. (1972): Insect hormone and insect control. In: insect juvenile 

hormone, Chemistry and action. Mean, J. Beroza, M. (Eds). Academic presses. 

New York. London: 3-27. 

Shalaby A. M. (1994): Comparative toxicological studies between insect growth 

regulators and conventional insecticides used against the house fly (Musca 

domestica vicina L.) (Diptera : Muscidae). Ph. D. Thesis, Fac. Agric., Cairo 

Unvi. 

SPSS (2001): SPSS for Windows. Release8. Copyright © SPSS  Inc. 

Srinivasan, R. and Amalraj, D. D. (2003): Efficacy of insect parasitoid Dirhinus 

humalayanus (Hymenoptera: Chalcididae) and insect growth regulator, 

triflumuron against house fly, Musca domestica (Diptera: Muscidae). J. Indian. 



Biological effects of some insect growth regulators on the house fly. 105 

Med. Res.; 118: 158-66. 

Sun, Y. P. (1950): Toxicity index-An improved method of comparing the relative 

toxicity of insecticides. J. Econ. Entomol, 43: 45-53. 

Taher, M. and Cutkomp, L. K. (1983): Effect of sublethal doses of DDT and three 

other insecticides on Tribolium confusum. J. Stored Prod. Res., 19:43-50. 

Toppozada, A.; Abdallah, S. and El-Defrawi, M. E. (1966): Chemosterilization of 

larvae and adults of Egyptian cotton leafworm, Prodenia litura by apholate, 

metapa and hempa. J. Econ. Entomol., 59: 1125-28. 

Vazirianzadeh, B.; Jervis, M. and Kidd, N. (2007): The effects of oral application of 

cyromazine and triflumuron on house-fly larvae. Iranian J Arthropod-Borne 

Dis., 1 (2): 7- 13. 

Vignau, M. L.; Romero, J. R.; Baldo, A.; Risso, M. A. and Silvestrini, M. P. (2003): 

The effect of methoprene on Musca domestica: laboratory Bioossays. Analecta 

Vet.; 23 (2): 11-14. 

Weaver, J. E. and Begley, J. W. (1982): Laboratory evaluation of BAY SIR 8514 

against the house fly (Diptera: Muscidae) effects on immature stages and adult 

sterility. J.  Econ .Entomol.,  75 (4): 657-61. 

Youssef, N. S.; El-Deeb, A. S.; Mesbah, M. A. and Zaghloul, X. A. (1990): 

Evaluation of three insect growth inhibitors against the house fly, Musca 

domestica. J. Egypt. Ger. Soc. Zool., 2: 47- 61. 

 

 
ARABIC SUMMARY 

 

 

 بعض ينظًاث اننًو انحشريت عهى انربابت انًنزنيتل انتأثيراث انبيونوجيت

 (يسكيدي -ذاث انجناحيٍ)يسكا دويستيكا  

 

يحًود شيًاء حسيٍ  -يحًد انسيد خهيم -عبادة أبو ذكري عصر -ياجدة يحًد أبو انًحاسٍ

جايعت انًنوفيت  -بشبيٍ انكوو كهيت انعهوو -قسى عهى انحيواٌ

 

خًست يٍ يُظًبث انًُٕ انحششٚت ْٔٗ يزبطبث ل انخأرٛشاث انبٕٛنٕجٛتاسخٓذفج انذساست انحبنٛت ححذٚذ 

                              ([ يبحش)ٔ انهٕٛفُٕٛسٌٔ ( كَٕسهج)ٔ انٓٛكسبفهٕيٛشٌٔ ( أبهٕٚذ) انبٛبشٔفٛضٍٚ]حكٍٕٚ انكٛخٍٛ 

كًشببّ نٓشيٌٕ انحذارت عهٗ ( أديٛشال)كًشببّ نٓشيٌٕ الاَسلاخ ٔ انبٛشبشٔكسٛفٍٛ (ًٚكو)ٔ انخٛبٕفُٕٛصٚذ

ٔحى حطبٛق ْزِ انًشكببث عٍ غشٚق حغزٚت ٚشقبث انعًش الأٔل عهٗ بٛئت غزائٛت يعبيهت بخشكٛضاث . انزبببت انًُضنٛت

(.  جضء فٗ انًهٌٕٛ 2000 -1000 -100 -10)يخخهفت يٍ ْزِ انًشكببث 

انًٕث يعذل % 100أحذرب  حبئج أٌ انًًٛك ٔ الأديٛشال كبَب أكزشانًشكببث حأرٛشا؛ حٛذأظٓشث انٍ

كًب .100ٔكبٌ يعبيم انسًٛت نّ  جضء فٗ انًهٌٕٛ ٔكبٌ انًًٛك ْٕ أكزش انًشكببث سًٛت2000عُذ  نهٛشقبث

ض ااَخفٚعب انٗ أدث أٔٔ انعًش انعزسٖ انعًش انٛشقٙ يعُٕٚت فٗ يذة  إغبنت أحذرج يُظًبث انًُٕ انًسخخذيت

 فٗ اَخفبضٔ  انُبحجت ٔصٌ انعزاسٖ َقص فٗأدث انًشكببث انًسخخذيت إنٗ  ببنكُخشٔل، ٔ انخعزس ببنًقبسَتَسبت 

انًشكببث انًسخخذيت  كًب أحذرج.جضء فٗ انًهٌٕٛ 1000ٔ2000انخشكٛضاث  ظٕٓس انطٕس انببنغ عُذ َسبت

 ٔ كزنك ٔظع انبٛط عهٗقذسة الإَبد  َقص فٗٔ جُسٍٛ كلا الانببنغ لعًش انطٕس  يخٕسػاَخفبظبً يعُٕٚب فٗ 

. رنكفٗ  الأديٛشال الأكزش حأرٛشأ كبٌ  .َسبت انعقى ةاد٘صانٗ أٚعبً  أدثانخصٕبت ٔ


