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Importance 

Helicoverpa armigera is a serious pest in a wide range of agricultural crops including cotton, 

soybean, tomato and maize. Trichogramma brassicae Bezdenko is an important egg parasitoid that 

annually reared in public and private insectaries of Iran and released to various crop fields for the 

control of lepidopteran pests, especially cotton boll worm. However, chemical insecticides such as 

thiodicarb and hexaflumuron usually play a major role in management of H. armigera in the most 

agricultural crops of Iran. Many laboratory and field studies have shown that Trichogramma spp. 

wasps are highly susceptible to most conventional insecticides and therefore, the identification and 

use of selective or reduced-risk insecticides that are less toxic to this parasitoids will increase the 

chances for integrating chemical and biological control programs in cropping systems. In order to 

obtain a comprehensive knowledge about all adverse effects of a pesticide, the sublethal effects 

such as reduction in longevity and parasitism must be analyzed in addition to direct mortality 

induced by pesticide. According to high necessity to integrate biological and chemical programs in 

the control of H. armigera, this study was carried out to investigate lethal and sublethal effects of 

two widely used conventional insecticides against this pest in agroecosystems of Iran.  

Introduction 

Conservation of the natural enemies in agroecosystems is one of the main goals of the 

sustainable agriculture, and using reduced-risk chemicals is a principal tool to reach this goal. 

Trichogramma brassicae Bezdenko, a wasp parasitoid, has an important role in lepidopteran pests’ 

control, especially cotton boll worm, Helicoverpa armigera in agricultural ecosystems of Iran. This 

study was carried out to investigate lethal and sublethal effects of two conventional insecticides 

commonly used in the control of cotton boll worm, thiodicarb and hexaflumuron, on development 

and reproduction of this parasitoid under laboratory conditions. Both Insecticides were prepared at 

three concentrations including recommended field application rate, and their effects were studied 

through four exposure methods, including contaminated adult’s food (honey solution 10%) with 

insecticides, residual contact, and dipping  both unparasitized and parasitized host eggs (in pre-pupa 

stage of parasitoid) in insecticide solutions.   

Highlights 

► Thiodicarb and hexaflumuron had adverse effects on survival and fecundity of 

Trichogramma brassicae.  
 

►   adverse effects of thiodicarb were significantly more than hexaflumuron. 
 

► According to the IOBC categories of toxicity, thiodicarb was found to be "harmful" in 

both oral and contact exposure methods, while hexaflumuron was categorized as a 

“slightly harmful” insecticide.  
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Other Information 

-Feeding on thiodicarb contaminated honey solution and contact with its residuals at three used 

concentrations (250, 500, and 1000 ppm) led to 100 percent mortality in male and female adults.  
 

- Feeding on hexaflumuron contaminated honey solution and contact with its residuals at field 

concentration rate resulted in 38.1 and 24.3 percent mortality in female adults’ population, respectively.  
 

- Dipping parasitized eggs in thiodicarb and hexaflumuron solution at recommended field 

concentration rate caused 87.3 and 62.9 percent mortality in wasp prepupa population, respectively.  
 

- Dipping unparasitized host eggs in recommended field concentrations of thiodicarb and 

hexaflumuron caused 55.8 and 43.6 percent reduction in parasitism, respectively.  


