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A laboratory bioassay was carried out to assess the repellent impacts of various IGRs on 
guava fruit fly, Bactrocera correcta (Diptera: Tephritidae). The results reveal that settling 
response of adult guava fruit fly, percent repellency and percent oviposition-deterrence to 
treated fruit increased with increasing concentration of all evaluated IGRs. Less number of 

® ®adult fruit flies settled on fruits treated with Silent  [12 (60%)] followed by Sitara  
® ®[13(65%)], Admiral  [13(65%)] and Runner  [13.7(69%)] at their highest concentration used 

®in present study. Repellency test revealed that Silent  explained comparatively maximum 
® ® ®repellency (22.3%) followed by Admiral  (19.7%), Sitara  (19%) and Runner  (18%) at their 

®highest concentration used in present study. Probit analysis also demonstrated that Silent  
proved highly effective repellent for adult guava fruit flies as it revealed the minimum RC  50

® ® ® value (0.61%) followed by Admiral , Sitara  and Runner which exhibited 0.86, 0.97 and 
®1.06% RC  values, respectively. Similarly, Silent  proved highly effective oviposition-50

deterrent for adult guava fruit flies as it revealed the minimum ODC  value (0.59%) followed 50
® ® ® by Admiral , Sitara  and Runner which exhibited 0.6, 0.66 and 1.2% ODC  values, 50

respectively. However, a comparison of FRD with RC and ODC values of IGRs expounded 50 50 

that none of the evaluated IGRs would be effective repellent or oviposition-deterrent because 
® ® ® ®RC and ODC  values of Silent , Admiral , Sitara  and Runner  were many times higher 50 50

than their FRD. In conclusion, these IGRs can be used as repellent or oviposition-deterrent 
for fruit flies at higher dose rates; but it would be better to apply these IGRs for impregnation 
in impregnated-bagging-technique than foliar application.
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INTRODUCTION

Among fruit flies, the guava fruit fly, Bactrocera correcta, is 
found one of the most severe pest in the genus Bactrocera 
(Wang, 1996) and found in countries like Pakistan, Burma, 
India, Nepal, Sri Lanka, Vietnam, China and Thailand (Wang, 
1996; Drew and Raghu, 2002). This fly is polyphagous with a 
wide host range of more than 30 plant families of tropical and 
subtropical fruits (Maynard et al., 2004) but it is often referred 
as “guava fruit fly” (White and Elson-Harris, 1994) . Guava 
fruit fly cause severe quantitative and qualitative losses 
directly as well as indirectly to guava fruits (Alyokhin et al., 
2001; Armstrong, 2003; Follett and Armstrong, 2004; Sarwar, 
2006; Ekesi and Billah, 2007), rose-apple (Syzygium jambos), 

mango (Mangifera indica), sapodilla (Manilkara zapota), 
peach (Prunus persica) (Fletcher, 1919; Clausen et al., 1965; 
Shah and Vora, 1975; Satoh et al., 1985), apricot (Prunus 
armeniaca) and suriname cherry (Eugenia uniflora) (Kapoor, 
1993). Great losses were caused by this pest in fruit and 
vegetable production (Drew and Raghu, 2002) and is 
registered as a quarantine pest by most countries worldwide. 
Bactrocera correcta, severely infests summer crop of guava 
which is totally lost due to this pest. Fruit flies cause damage 
by puncturing the fruit skin through ovipositor and laying 
eggs (Hollingsworth and Allwood, 2000). The newly hatched 
larvae start feeding inside the fruit (Dhillon et al., 2005) 
which is destroyed completely (Ye and Liu, 2005).
In Pakistan, synthetic insecticides such as deltamethrin,  
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fenthion and dimethioate are used as foliar spray on guava for 
management of fruit flies pest. The application of these 
insecticides cause very low level of reduction in fruit fly 
infestation but render high level of toxic residues in guava 
fruits. According to Patel et al. (1990), 14.95%, 11.865%, 
8.83% and 21.5% reduction in guava infestation was 
observed when deltamethrin, fenthion, dimethioate and 
endosulfan were applied, respectively. There are many other 
biorational insecticides like IGRs which are considered 
comparative ecofriendly as well as effective against insect 
pests. Insect pest control by the help of IGRs has been 
developed in last few years (Alam et al., 2001). IGRs affect 
the developmental stage, metamorphosis and reproduction of 
the insect pest (Riddiford and Truman, 1978; Magoc et al., 
2005). Cyromazine is chitin synthesis inhibitor used for 
control of Mediterranean fruit fly (Jemaa and Boushih, 2010) 
and the most effective larvicide against various dipteran and 
lepidopteran species (Hall and Foehse, 1980).  Similarly, 
lufineuron has been investigated for its chemosterilant effects 
against various species of fruit flies (Chang et al., 2012). 
There are so many IGRs which have not been evaluated for 
their repellent and chemosterilant effects against fruit fly 
species, specifically against B. correcta. 
Fruit flies are specific to type of odor emitted from plant parts 
as well as of synthetic chemicals for attraction and repellence 
(Cornelius et al., 2000; Muryati et al., 2012). The formulation 
of IGRs do have odor due to various components of their 
formulation that may repel the fruit flies. That's why 
hypothesis was made and tested either the evaluated 
formulations of IGRs have any repellency effect to guava fruit 
fly. 

MATERIALS AND METHODS

The present research experiment was conducted in the 
Integrated Pest Management (IPM) laboratory of Department 
of Entomology, University of Agriculture Faisalabad, 
Pakistan.

Rearing of guava fruit flies 

Infested guava were collected from different orchard in 
Faisalabad. The infested fruits were brought into laboratory 
and kept in the card boxes already half-filled with sieved and 
sterilized sand. After a week, pupae were recovered by using a 
fine mesh sieve. The pupae were placed in the dome shaped 
rearing cages till the adult emergence. The cages were 
provided with the spongy strips soaked with adult diet 
containing honey, protein and sugar solution. The strips were 
suspended after soaking in diet solution. The fresh, properly 
cleaned and washed guava fruits were brought in lab and 
suspended inside the rearing cage for eggs collection. The 
fruits after three days were transferred from rearing cage to 
card boxes containing sterilized sand for obtaining the next 
progeny. This procedure was used to mass culture fruit fly. 

Preparation of pesticides dilutions  

The plastic jar to be used in the trial were cleaned thoroughly 
with a detergent, rinsed with distilled water and then air dried. 
A stock solution (D-1) of the highest concentration was 

prepared for IGRs and the serial dilutions were made by 
taking half of the stock solution and diluting it with distilled 
water to the original volume in another measuring cylinder to 
make D-2. Successive dilutions were made until last dilution 
for each of the IGR was achieved. The formulations and 
concentration of IGRs used for studying their repellence and 
oviposition deterrence effects on guava fruit fly are given in 
Table 1.

Evaluation of repellency of pesticides dilutions 

Five concentration of each IGRs were prepared in water and 
evaluated by fruit dip and free choice method. 

Fruit dip method 

Two guava fruits of almost similar size and shape were dipped 
in each concentration of every IGR for one minute and dried 
for ten minutes at room temperature. Similarly two guava 
fruits were dipped in water for one minute and dried for ten 
minutes. 

Free choice method 

Overall, two (2) guava fruits were treated with each 
concentration of each IGR (total 40 fruit were treated with 
five concentrations of four IGRs); whereas, two fruit were 
treated with water. These forty two (42) fruits treated with 
IGRs and water were labelled for respective treatments and 
suspended randomly inside the dome shaped cages at same 
height. Twenty female fruit flies approximately of two weeks 
old were released inside the cage. The number of fruit flies 
visiting treated fruits were observed and counted after every 
60 minutes for 10 hours. Average numbers of fruit flies 
visiting fruits were calculated. After 24 hours, the old fruit 
flies were aspirated from each cage and new set of fruit flies 
was released. This practice was repeated after every 24 hours 
for 7 days. After 7 days, fruits were taken out and number of 
ovipunctures were counted. Each fruits was examined for 
ovipunctures under microscope. The fruits exhibiting 
ovipunctures were considered as fruit preferred for 
oviposition. This experiment was repeated three times under 
the same set of condition (30±2ºC, 70±5% rh and 16:8 hrs L:D 
period). The data collected on fruit fly settling and oviposition 
preference were transformed into corrected percentage 
repellency and corrected percent oviposition-deterrence by 
following formula.

 Corrected Percent Repellency = ½(NF ) - NF   × 100-----------------(1)     t+ut t 

                  ½(NF +u )                                              t t

	                                                                     
NF  = Number of fruit flies settled on treated and untreated t+ut

 guava
NF  =   Number of fruit flies settled on treated guava (Rehman t

et al., 2009)
Corrected Percent oviposition deterrence = ½(NO ) - NO    ×100   --------(2)t+ut t

   	                   ½(NO )t+ut

NO  = Number of ovipunctures on treated and untreated t+ut

guava
No  =    Number of ovipunctures on treated guava (Rehman et t

al., 2009)
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Statistical Analysis

All the data regarding repellency of fruit fly were subjected to 
ANOVA techniques and Tucky's HSD test for determining the 
effects of treatments and comparing the means of significant 
treatments, respectively. The data regarding percent 
repellency and oviposition-deterrence were also subjected to 
probit analysis (Finney, 1952) for the determining RC  50

(concentration at which 50% flies were repelled) and ODC50 

(concentration at which 50% flies showed oviposition-
deterrent response) values.

RESULTS

Impact of various concentrations of different IGRs on 
the settling response of adult guava fruit flies 

Significant variation in settling response of adult guava fruit 
flies was observed for various concentrations of each 
evaluated IGR (P < 0.05) (Table 2). Settling response of adult 
guava fruit fly to treated fruit increased with increasing 
concentration of all evaluated IGRs. On an average, 13.7-17.6 
(69%-88%), 13.0-18.3 (65%-91.5%), 12.0-17.0 (60-%-85%) 
and 13-16.6 (65%-83%) adult fruit flies settles on treated 
fruits, being significantly lower at higher concentration and 

® ®, higher at lower concentration used for Runner  Sitara, 

®,  ® Silent and Admiral in present study, respectively. 
Comparatively, less number of adult fruit flies settled on fruits 

® ®treated with Silent  [12 (60%)] followed by Sitara  
® ®[13(65%)], Admiral  [13(65%)] and Runner  [13.7(69%)] at 

their highest concentration used in present study. However, at 
highest concentration used in present study, similar settling 
response of adult fruit flies to fruits treated all evaluated IGRs 
was observed (Table 3). 

Impact of various concentrations of different IGRs on 
repellent response of adult guava fruit flies 

Percent repellency of each evaluated IGR varied significantly 
for different concentrations (P < 0.05) (Table 2). Percent 
repellency increased with an increase in concentration of each 
IGR. In control treatments, 0.0% repellency of adult guava 

®fruit fly was observed. Runner  explained 5.0-18% repellency 
against adult guava fruit flies, being significantly higher at 

®0.048% and lower at 0.003% concentration. Sitara  exhibited 
1.7-19% repellency against adult guava fruit flies, being 
significantly higher at 0.2% and lower at 0.0125% 

® ®concentration. Similarly, Silent  and Admiral  demonstrated 
5.3-22.3% and 8.0-19.7% repellency against adult guava fruit 
flies, being significantly higher at 0.08% and lower at 0.005% 
concentration, respectively. These results revealed that 

®Silent  explained comparatively maximum repellency 
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Trade Name Chemical Name Company FRD  Concentrations (%) 

Runner® 240 EC  Methoxyfenozide Dow Agro-sciences 120 ml/acre) 0.003, 0.006, 0.012, 0.024, 0.048 
Silent® 5 EC Lufenuron Ali Akbar Group 200 ml/acre) 0.005, 0.01, 0.02, 0.04, 0.08  
Sitara® 25 WP Buprofezin Ali Akbar Group 500 g/acre) 0.0125, 0.025, 0.05, 0.1, 0.2  

Admiral® 10 EC Pyriproxifen FMC 200 ml/acre) 0.005, 0.01, 0.02, 0.04, 0.08  

Table 1
Formulations of insecticides used for experimentation.

FRD = field recommended dose

Dependent variables  Insecticides  Concentrations (source of variation) 

   df SS MSS F P 

 Number of fruit flies settled   Runner®  5+/12++ 85.5 17.3 8.65 0.001** 

 Sitara®  5+/12++ 102.2 20.4 9.20 0.0009** 

 Silent®  5+/12++ 108.9 21.8 26.1 0.0000** 

 Admiral®  5+/12++ 95.6 19.1 11.5 0.0003** 

 Percentage Repellency  Runner®  5+/12++ 805.7 161.1 5.98 0.005** 

 Sitara®  5+/12++ 1032 206.4 7.12 0.002** 

 Silent®  5+/12++ 1128.9 225.7 12.0 0.0003** 

 Admiral®  5+/12++ 916.9 183.9 7.50 0.002** 

 Percentage Oviposition-deterrence  Runner®  5+/12++ 1033.1 206.6 5.76 0.006** 

 Sitara®  5+/12++ 1351.6 270.3 6.51 0.003** 

 Silent®  5+/12++ 1509.8 301.9 13.4 0.0001** 

 Admiral®  5+/12++ 1185.7 237.6 7.57 0.002** 
**df = degree of freedom, SS = sum of square, MSS = mean sum of square, P = probability value, F = F-test value,  = Highly significant 

+ ++at < 0.01 probability level,  = degree of freedom of treatment,  = degree of freedom of error

Table 2
ANOVA parameters for independent variable (concentrations) of different insecticides against various dependent variables 
(Total df = 17 having three replications). 
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® ®(22.3%) followed by Admiral  (19.7%), Sitara  (19%) and 
®Runner  (18%) at their highest concentration used in present 

study (Table 3). The results of Probit analysis revealed that all 
the evaluated IGRs demonstrated different repellent effects 
on adult guava fruit flies as none of the fiducial limits against 

®each IGR overlap each other. Silent  proved highly effective 
repellent for adult guava fruit flies as it revealed the minimum 

® ®RC  value (0.61%) followed by Admiral , Sitara  and 50
® Runner which exhibited 0.86, 0.97 and 1.06% RC  values, 50

respectively. None of the evaluated IGRs would be effective 
repellent at field recommended doses (FRD) because RC  50

® ® ® ®values of Silent , Admiral , Sitara  and Runner  were 
approximately 3, 4, 2 and 10 times higher than their FRD 
(Table 4).

Impact of various concentrations of different IGRs on 
oviposition-deterrent response of adult guava fruit flies 

For each IGR, concentrations had significant effect on 
oviposition-deterrent response of adult guava fruit flies (P < 
0.05) (Table 2). Percent oviposition-deterrence increased 
with an increase in concentration of each IGR. In control 

treatments, 0.0% oviposition-deterrence against adult guava 
®fruit fly was observed. Runner  explained 6.3-20.7% 

oviposition-deterrence against adult guava fruit flies, being 
significantly higher at 0.048% and lower at 0.003% 

®concentration. Sitara  exhibited 5.3-21.7% oviposition-
deterrence against adult guava fruit flies, being significantly 
higher at 0.2% and lower at 0.0125% concentration. 

® ®Similarly, Silent  and Admiral  demonstrated 6.0-25.7% and 
8.6-22.3% oviposition-deterrence against adult guava fruit 
flies, being significantly higher at 0.08% and lower at 0.005% 
concentration, respectively. These results revealed that 

®Silent  explained comparatively maximum oviposition-
® ®deterrence (25.7%) followed by Admiral  (22.3%), Sitara  

®(21.7%) and Runner  (20.7%) at their highest concentration 
used in present study (Table 3). The Probit analysis explained 
that oviposition-deterrent effects of the evaluated IGRs on 
adult guava fruit flies varied significantly as none of the 

®fiducial limits against each IGR overlap each other. Silent  
proved highly effective oviposition-deterrent for adult guava 
fruit flies as it revealed the minimum ODC  value (0.59%) 50

® ® ® followed by Admiral , Sitara  and Runner which exhibited 
0.6, 0.66 and 1.2% ODC  values, respectively. However, a 50

Insecticides Concentrations (%) Number of fruit flies settled* CPR (%) CPOD (%) 

 

 

 

Runner® 

0.048 13. 7±1.5c (69%) 18.0±5.1A 20.7±4.9A 

0.024 13.6±1.0C (68%) 18.0±4.2A 20.7±4.6A 

0.012 14.5±1.3BC (72.5%) 14.7±4.7A 16.7±5.5 A 

0.006 15.6±1.5BC (78%) 11.6±5.2AB 13.0±4.4AB 

0.003 17.6±2.1AB (88%) 5.0±4.8AB 6.3±4.7 AB 

0.0 (control) 19.7±1.7A (98.5%) 0.00±0.0B 0.00±0.0B 

 

 

Sitara® 

0.2 13.0±1.2D (65%) 19.0±4.9A 21.7±5.1A 

0.1 13.3±1.3CD (66.5%) 17.7±4.2A 20.3±5.0A 

0.05 14.7±2.1BCD (73.5%) 13±5.1AB 15.0±5.3AB 

0.025 17.3±1.4ABC (86.5%) 4.6±4.3AB 5.3±4.8AB 

0.0125 18.3±1.1AB (91.5%) 1.7±4.2B 2±5.2B 

0.0 (control) 19A ± 1.6(95%) 0.00±0.0B 0.00±0.0B 

 

 

Silent® 

0.08 12.0±1.1D (60%) 22.3±3.5A 25.7±3.9A 

0.04 12.3±0.7CD (61.5%) 21±3.3A 24.3±4.0A 

0.02 14.7±0.6BC (73.5%) 12.6±4.1AB 14.7±3.6AB 

0.01 14.7±0.8BC (73.5%) 12.3±3.4AB 14.3±3.8AB 

0.005 17.0±1.2AB (85%) 5.3±4.2BC 6.0±3.7BC 

0.0 (control) 19.0±0.9A (95%) 0.00±0.0C 0.00±0.0C 

 

 

Admiral® 

0.08 13±1.1C (65%) 19.7±4.3A 22.3±5.1A 

0.04 13±1.2C (65%) 19.7±4.5A 22±4.7A 

0.02 16±2.1ABC (80%) 17±5.1A 19.3±4.5A 

0.01 16±2.2ABC (80%) 10±4.4AB 11±4.6AB 

0.005 16.6±1.3AB (83%) 8±4.6AB 8.6±4.4AB 

0.0 (control) 19.3±1.5A (96.5%) 0.00±0.0B 0.00±0.0B 

CPR = Corrected Percentage Repellency; CPOD = Corrected Percentage Oviposition-deterrence 

Table 3
Number of fruit flies settles, percent repellency and percent oviposition-deterrence of different IGRs at their various 
concentrations against adult guava fruit flies (* values in bracket indicate the percent of total adult guava fruit flies released 
that were attracted to treated fruits). 
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comparison between FRD and ODC expounded that none of 50 

the evaluated IGRs would be effective oviposition-deterrent 
® ® ®because ODC  values of Silent , Admiral , Sitara  and 50

®Runner  were approximately 3, 3, 1 and 13 times higher than 
their FRD (Table 5).

DISCUSSION

Fruit flies are specific to type of odor emitted from plant parts 
as well as of synthetic chemicals for attraction and repellence 
(Cornelius et al., 2000; Muryati et al., 2012). The formulation 
of insecticides do have odor due to various components of 
their formulation that may repel the fruit flies. A laboratory 
bioassay was carried out to assess the repellent impacts of 
various IGRs on adult guava fruit fly, B. correcta. The results 
reveal that settling response of adult guava fruit fly, percent 
repellency and percent oviposition-deterrence to treated fruit 
increased with increasing concentration of all evaluated 
IGRs. This concentration dependent variation in repellence 
and deterrence may be attributed to more concentrated 
solution of formulation and solvent used for fruit dipping, 
because odor is more persistent in more concentrated form as 
compared to diluted form. Less number of adult fruit flies 

® ®settled on fruits treated with Silent  (60%) followed by Sitara  
® ®(65%), Admiral  (65%) and Runner  (69%) at their highest 

concentration used in present study. Repellency test revealed 
®that Silent  explained comparatively maximum repellency 

® ®(22.3%) followed by Admiral  (19.7%), Sitara  (19%) and 
®Runner  (18%) at their highest concentration used in present 

study. These variation in the repellence of IGRs can be 
ascribed to the variation in the chemical constituents of their 
formulation as different pesticide company use different types 
of chemicals as carrier/inner materials for the formulation of 

active ingredients at their pesticide formulation plants. The 
statistical parameters of Probit analysis of present study also 
proved these results. According to the results of Probit 

®analysis, Silent  proved highly effective repellent for adult 
guava fruit flies as it revealed the minimum RC  value 50

® ® ® (0.61%) followed by Admiral , Sitara  and Runner which 
exhibited 0.86, 0.97 and 1.06% RC  values, respectively. 50

These result cannot be compared or contradicted with other 
researchers no information was found in the reviewed 
literature. Similarly, Fruit flies are very sensitive in selecting 
fruits for oviposition to ensure the survival and development 
of next progeny. The selection of suitable fruits progeny 
development is achieved with the help of different types of 
chemoreceptors present on their different body parts, 
especially, on antennal, mouthparts, tarsi etc. The fruits found 
contaminated with toxicant are rejects by fruit flies for 
oviposition. But the degree of deterrence varies from species 
to species as well as from chemical to chemical (Eisemann 
and Rice, 1985; McInnis, 1989; Oi and Mau, 1989; Messina, 
1990; Kostal, 1993). The results of present research 
confirmed these facts. A significant variation in the 
oviposition deterrence was demonstrated by different IGRs. 
Silent® proved highly effective oviposition-deterrent for 
adult guava fruit flies as it revealed the minimum ODC  value 50

® ® ® (0.59%) followed by Admiral , Sitara  and Runner which 
exhibited 0.6, 0.66 and 1.2% ODC  values, respectively. 50

Unlikely, the results described by El-Mahasen et al. (2010) 
are not in confirmation with the results of present studies. 
They carried out an experiment to evaluate the biological 

® ® ® ®effects of five IGRs (Applaud , Match , Mimic , Admiral  
®and Consult ) on house fly and documented significantly 

® ®increased oviposition-deterrence by Applaud , Match , 
® ® ®Mimic , Admiral  and Consult  exhibiting 58.88%, 56.90%, 

Insecticide FRD (ml/acre) RC50 95% FL Slope ± SE χ2 (d.f, P) 

Runner® 120 1.06% (1060 ml/acre) 

 

0.18-6.64 

 

0.43 ± 0.15 

 

2.14 (3, 0.52) 

Sitara® 500 0.97% (970 ml/acre) 

 

0.37-7.74 

 

0.50 ± 0.11 

 

3.74 (3, 0.29) 

Silent® 200 0.61% (610 ml/acre)  0.21-9.27  0.33 ± 0.11  2.49 (3, 0.47) 

Admiral® 200 0.86% (860 ml/acre) 0.19-21.47 0.47 ± 0.13 6.98 (3, 0.07) 

FRD= Field recommended dose, RC  = Concentration of IGR at which 50% of fruit flies were repelled from treated fruits, FL = Fiducial 50
2limit, SE = standard error, χ  = Chi square value, d.f, = degree of freedom, P = probability value i.e. 5%

Table 4
Rc  values for the percentage repellency as compared to control for free choice method of fruit dip technique of different 50

® ® ® ®concentrations of Runner , Sitara , Silent  and Admiral  for adults of guava fruit fly (Bactrocera correcta) at C.I. 95%.

Table 5
ODC  values for the percentage oviposition deterrence as compared to control for free choice method of fruit dip technique 50

® ® ® ®of different concentrations of Runner , Sitara , Silent  and Admiral  for adults of guava fruit fly (Bactrocera correcta) at 
C.I. 95%.

Insecticides FRD (ml/acre) ODC50 95% FL Slope ± SE χ2 (d.f, P-value) 

Runner® 120 1.37% (13.7 ml/L) 

 

0.15-21.7 

 

0.45 ± 0.14 3.07 (3, 0.38) 

Sitara® 500 0.66% (6.6 ml/L) 

 

0.29-3.04 0.51 ± 0.11 4.18 (3, 0.24) 

Silent® 200 0.59% (5.9 ml/L) 

 

0.16-17.1 0.33 ± 0.10 

 

1.95 (3, 0.58) 

Admiral® 200 0.60% (6.0 ml/L) 0.24-27.7 0.30 ± 0.10 1.83 (3, 0.60) 

FRD= Field recommended dose, ODC  = Concentration of IGR at which 50% of fruit flies showed oviposition-deterrence for treated 50
2fruits, FL = Fiducial limit, SE = standard error, χ  = Chi square value, d.f, = degree of freedom, P = probability value i.e. 5%
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60.47%, 64.98% and 55.79% oviposition deterrence, 
respectively at 100 ppm concentration. The variation and 
contradiction in these results is attributed to difference in 
target fly and method of IGR application as they used house 
fly and diet-impregnation method while guava fruit fly and 
fruit-dipping method was used in present study. Similarly, 
variation in concentration, used in present study and by El-
Mahasen et al. (2010), is another factor that justify the 
difference in results. However, a comparison of FRD with 
RC and ODC values of IGRs expounded that none of the 50 50 

evaluated IGRs would be effective repellent or oviposition-
®deterrent at FRD because RC and ODC  values of Silent , 50 50

® ® ®Admiral , Sitara  and Runner  were many times higher than 
their FRD. These results cannot be compared or contradicted 
as no information on such aspects are available in the 
reviewed literature. The results also demonstrate that dose 
rate higher than FRD of these IGRs should be used to get 50% 
repellency or oviposition-deterrence against guava fruit flies. 
In conclusion, these IGRs can be used as repellent or 
oviposition-deterrent for fruit flies at higher dose rates; but it 
would be better to apply these IGRs for impregnation in 
impregnated-bagging-technique than foliar application. 
There also need to investigate their repellent and oviposition-
deterrent effects in the field conditions.
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