Effects of fenoxycarb on Female Reproduction in the cotton bollworm, Helicoverpa armigera (H.) (Lepidoptera: Noctuidae)
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Abstract. The cotton bollworm, Helicoverpa armigera (Hübner) (Lepidoptera: Noctuidae), is a rapidly reproducing pest that damages several crops and causes economic losses in many countries. Insecticides are the first means of controlling H. armigera but they have harmful effects on the environment and human health. Therefore, alternative means such as exogenous hormone analogous are considered. Fenoxycarb is an insect growth regulator (IGR) that mimics the effects of juvenile hormone applications. In this study, the effects of fenoxycarb at sublethal concentrations were tested on reproduction in H. armigera. The control insects were treated with acetone. Newly emerge females were topically treated with 30, 60 and 120 µg of fenoxycarb to investigate its effects on reproduction. The effect on vitellogenin synthesis in the fat body and vitellogenin titres in the haemolymph were analysed by using real-time polymerase chain reaction (qRT-PCR) and ELISA. Fenoxycarb downregulated vitellogenin synthesis and reduced vg titres in the haemolymph. Also the expression level of two hormone receptors, ultraspiracle (USP), and the ecdysone receptor (EcR) using qRT-PCR were examined. It was shown that fenoxycarb down-regulated the expression of USP and EcR. The fecundity of treated groups was significantly lower than control. It was found that fenoxycarb decreased egg laying amount. Also oviposition period was shortened by increasing fenoxycarb doses. 30 and 60 μg of fenoxycarb did not have effect on the females’ longevity but a topical application of 100 μg of fenoxycarb significantly shortened the females’ longevity. We showed that the topical application of fenoxycarb on newly emerged females can reduce reproduction in H. armigera and may be an alternative mean to the use of harmful insecticides for controlling this polyphagous pest.
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