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ABSTRACT  

 
Effect of ten insecticides (emamectin benzoate 1.9EC-40 ppm, indoxacarb 
150SC-260 ppm, lufenuron 50EC-1000 ppm, bifenthrin 10EC-250 ppm, spinosad 
240SC-200 ppm, carbosulfan 20EC-500 ppm, chlorpyrifos 40EC-3200 ppm, 
triflumuron 20SC-400 ppm, imidachloprid 200SL-500 ppm and abamectin 1.8EC-
40 ppm) was tested on pre-imaginal development and adult survival of egg 
parasitoid, Trichogramma chilonis at Entomological Research Institute, AARI, 
Faisalabad, Pakistan during 2008-09. All insecticides except emamectin 
benzoate, lufenuron, triflumuron and imidachloprid had a significant adverse 
effect on the emergence of T.chilonis when exposed to all immature stages of 
development (egg, larvae, pre-pupae, early pupae and pupae) in the host eggs 
of Sitotroga cerealella. At adult Trichogramma exposure to insecticides, 
imidachloprid, abamectin, triflumuron, emamectin benzoate, indoxacarb and 
lufenuron had 70.02, 32.19, 27.62, 25.98, 21.45 and 18.48 percent survival, 
respectively after 4 hours but after 24 hours none of the insecticides was safer 
for Trichogramma chilonis adult. 
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INTRODUCTION 
 
The role of Trichogramma spp. in biological control programme is well 
understood. Its use in ecosystems has achieved appreciable success. Now 
with the onset of bio-intensive pest management programme (BIPM), 
emphasis has changed from using bio-control agents alone to integrate the 
use of bio-agents, such as Trichogramma spp. with other control methods, 
without reducing the efficiency of bio-control agents. Broad spectrum 
insecticides, because of their promising attributes like immediate knock down 
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effect, reliability and ease in availability and use, positioned at an important 
level in BIPM programme. Hence, need arises to evaluate the insecticides 
that are harmful to the insect pests, but safe to the natural enemies and 
human beings. Large number of insecticides has been screened for their 
comparative safety to natural enemies in different parts of the world. Number 
of studies have been focused on the effect of pesticides on Trichogramma 
spp. (9, 8, 13,). 
 
Parasitoids of the genus Trichogramma are distributed world wide and play 
an important role in controlling a wide range of lepidopterous pests (1). These 
are also considered as a suitable bio-indicator for testing potential side 
effects of insecticidal products (6). The side effects of insecticides were 
studied in the laboratory to maximize compatibility of chemical and biological 
control methods. This will help minimize any negative impact on natural 
enemies (14). 
 
Present study was conducted to asses the effect of selected insecticides on 
pre-imaginal development stages and their residue effects on adult T. 
chilonis. Insecticides tested were selected on the basis of their potential 
usage for lepidopteron control programme in cotton. 
 

MATERIALS AND METHODS 
 
This study was conducted at Entomological Research Institute, AARI, 
Faisalabad, Pakistan during the year 2008-09. The layout system was CRD 
with five replications having five cards per repeat. Ten insecticides viz. 
emamectin benzoate 1.9EC, indoxacarb 150SC, lufenuron 50EC, bifenthrin 
10EC, spinosad 240SC, carbosulfan 20EC, chlorpyrifos 40EC, triflumuron 
20SC, imidachloprid 200SL, abamectin 1.8EC and check were evaluated @ 
40, 260, 1000, 250, 200, 500, 3200, 400, 500 and 40ppm, respectively to see 
their effect on T.chilonis adults and immature stages. Each insecticide was 
measured with micro pipette and put in a beaker to make the volume 500-ml 
with tap water. It was then shaked to ensure thorough mixing with glass rod. 
Following bio-assay studies were conducted. 
 
Egg card bio-assay 
 
The effect of dipping insecticides on parasitized Sitotroga cerealella eggs was 
studied at different stages of immature T.chilonis development. Five randomly 
selected egg cards, each having 40 eggs, were dipped into each treatment 
for one second on day 1st (egg stage), 2nd (larval stage), 4th (pre-pupal stage), 
5th (early pupal stage) and 7th (pupal stage) after ovi-position. Dipped egg 
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cards were dried at ambient room temperature, each egg card was then 
placed in a small plastic Petri dish (1.5"). A constant temperature of 25 + 2ºC 
and relative humidity of 60 + 5 percent was maintained in the laboratory until 
all parasitoids had emerged. 
 
Dipped surface residue bio-assay 
 
The effect of insecticide residues on the survival of adult of T. chilonis was 
studied in ventilated glass bio-assays chambers measuring 15-cm long and 
4-cm in diameter (11). Whatman filter paper (No.40) measuring 15-cm× 10-
cm was dipped till saturation in solution of each treatment. The filter papers 
were air dried and put into the glass bio-assays chamber, so that adults were 
fully exposed to the treatment. Approximately, 20 newly emerged T.chilonis 
adults were released in each bio-assay chamber lined with treated filter paper 
for 4 and 24 hours. After exposure time, number of dead and alive wasps was 
recorded. 
 

RESULTS AND DISCUSSION 
 
Effect of treatments on immatured development 
 
The results (Table 1) revealed that T.chilonis emergence was significantly 
reduced by dipping parasitized host eggs of Sitotroga cerealella into different 
chemicals. At all immature stages of T.chilonis (egg, larvae, pre-pupae, early 
pupae and pupae), maximum emergence was observed in treatments of 
triflumuron (52.50-89.50%), emamectin benzoate (59.90-72.00%), 
imidachloprid (42.50-68.00%) and lufenuron (43.50-63.00%). Other 
insecticides had a detrimental effect resulting in 0-5 percent emergence of all 
stages of T.chilonis development. 
 
In one day old parasitized eggs, maximum T.chilonis emergence (89.50%) 
was observed in treated triflumuron followed by emamectin benzoate (72%), 
imidachloprid (66.83%) and lufenuron (47.50%). Maximum emergence 
(59.90%) in two days old parasitized eggs (larvae) was observed where 
emamectin benzoate was used followed by lufenuron (55.50%), triflumuron 
(52.50%) and imidachloprid (48.50%) and minimum or no Trichgramma 
emergence was observed in cards treated with indoxacarb, bifenthrin, 
spinosad, carbosulfan, chlorpyrifos and abamectin which were statistically at 
par with each other. 
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In four days old parasitized eggs (pre-pupae) significantly higher emergence 
(69.90%) was recorded in treatment of triflumuron followed by emamectin 
benzoate (61%), lufenuron (60.50%) and imidachloprid (59.50%). 
 
Early pupae Trichogramma adult emergence was found maximum (75.50%) 
in triflumuron and minimum emergence was observed in Tricho-cards treated 
with indoxacarb (1.50%), bifenthrin (0%), spinosad (5%), carbosulfan (1%), 
chlorpyrifos (1%) and abamectin (0%) which are statistically at par with each 
other. 
 
In seven days old parasitized eggs (pupae), significantly higher T.chilonis 
emergence was recorded in treatment where emamectin benzoate (63.50%) 
and lufenuron (63%) were used which are statistically at par with each other. 
Minimum adult emergence was observed in Tricho-cards treated with 
indoxacarb, bifenthrin, spinosad, carbosulfan and abamectin which are 
statistically at par with each other. 
 
Table 1. Emergence of Trichogramma chilonis adults in parasitized eggs of Sitotroga 

cerealella.  
 

Insecticides  Post treatment emergence (%) after 
 

Common name Dose 
(ppm) 

1 day 
(egg) 

2 days 
(larvae) 

4 days 
(pre-
pupae) 

5 days 
(early 
pupae) 

7 days 
(pupae) 

Emamectin benzoate  40 72.00 b 59.90 b 61.00 c 66.50 b 63.50 b 
Indoxacarb   260 0.00 d 0.00 d 0.50 d 1.50 d 0.00 d 
Lufenuron  1000 47.50 c 55.50 b 60.50 c 43.50 c 63.00 b 
Bifenthrin   250 0.00 d 0.00 d 1.50 d 0.00 d 1.00 d 
Spinosad   200 0.50 d  4.50 d 2.00 d 5.00 d 1.50 d 
Carbosulfan     500 0.00 d  0.00 d 0.50 d 0.00 d 1.00 d 
Chlorpyrifos   3200 0.00 d 0.00 d 1.00 d 1.00 d 0.50 d 
Triflumuron   400 89.50 a  52.50 b 69.90 b 75.50 b 57.00 b 
Imidachloprid   500 66.83 b 48.50 c 59.50 c 68.00 b 42.50 c 
Abamectin 40 0.00 d 0.50 d 4.50 d 0.00 d 0.00 d 
Control    - 92.00 a 89.50 a 88.00 a 98.50 a 92.50 a 
LSD  9.548 7.99 6.90 11.62 8.89 

Trade names of insecticides: 1.  Proclaim 1.9EC,  2. Steward 150SC, 3. Match 50EC, 4 Talstar 
10EC, 5. Tracer 240SC, 6. Advantage 20EC, 7. Lorsban 40EC, 8. Capture 20SC, 9. Confidor 
200SL, 10. Abamectin 1.8EC 
 
Effect of surface residue on adult survival 
 
The data (Table 2) revealed that mortality of T.chilonis adults exposed to 
different chemicals on treated filter paper was significantly higher as 
compared to control. There was no significant difference in mortality among 
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treatments. Emamectin benzoate, indoxacarb, lufenuron, triflumuron and 
imidachloprid showed less toxicity after 4 hours of exposure to adults, ranging 
from 18.48 to 70.02 percent, whereas after 24 hours of adult exposure, only 
emamectin benzoate and indoxacarb showed adult emergence (6.50 and 
9.04%), whereas all other insecticides were absolutely toxic. 
 
Table 2. Adult survival of T.chilonis after exposure to insecticidal residues on treated 

filter paper. 
 

S. No. Insecticides Dose 
(ppm) 

Adult survival (%) 

Common name Trade name  After 4-
hours 

After 24- 
hours 

1. Emamectin benzoate  Proclaim 1.9EC 40 25.98 c 6.50 b 
2. Indoxacarb   Steward 150SC 260 21.45 b 9.04 b 
3. Lufenuron  Match 50EC 1000 18.48 d 0.00 b 
4. Bifenthrin   Talstar 10EC 250 0.00 e 0.00 b 
5. Spinosad   Tracer 240SC 200 0.00 e 0.00 b 
6. Carbosulfan     Advantage 20 EC 500 0.00 e 0.00 b 
7. Chlorpyrifos   Lorsban 40EC 3200 0.00 e 0.00 b 
8. Triflumuron   Capture 20SC 400 27.62 d 0.00 b 
9. Imidachloprid   Confidor 200 SL 500 70.02 b 0.00 b 
10. Abamectin Abamectin 1.8EC 40 32.19 d 0.00 b 
11. Control - - 92.51 a 85.77 a 

                  LSD 13.70 10.46 
 

The adults proved to be more vulnerable than immature stages that may be 
protected from insecticide exposure being inside the host egg. The results 
revealed a great difference between dipping parasitized S. cerealella (host) 
eggs and adult wasp survival when the impact of different chemicals was 
studied. Although insecticides are generally considered as toxic to adult 
T.chilonis, the imaginal development stages within the host eggs appear to 
be well protected from many insecticides (2, 3, 4, 5, 7, 11). 
 
The results further indicated that majority of insecticides tested relating to 
groups organophosphates, carbamates and pyrethriods adversely affected 
the imaginal development stages (egg, larvae and pupae) whereas insect 
growth regulators (lufenuron and triflumuron) and new chemistry insecticides 
(emamectin benzoate and imidachloprid) were found comparatively safer with 
a least effect on Trichogramma adult emergence. Consoli et al. (5) and 
Hassan (6) also report similar findings. 
 
Indoxacarb, bifenthrin, spinosad, carbosulfan, chlorpyrifos and abamectin had 
a detrimental effect on emergence and adult survival of T. chilonis. These 
results agree to those of Smith et al. (12) and Consoli et al. (5).  
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The results revealed high susceptibility of wasp to insecticides particularly 
adults, but demonstrated that some insecticides may be more compatible or 
suitable for conserving natural or released populations of Trichogramma 
wasps. 
 

CONCLUSION 
 
The study concludes that emamectin benzoate, lufenuron, triflumuron and 
imidachloprid have least effect on pre-imaginal development, indicating that 
these insecticides could be used in conjunction with Trichogramma chilonis to 
control lepidopterous pests.   
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