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1 Abstract Submission

The abstract title should be short, informative and contain the major key words, and contain (i) the title of the
paper, (ii) the full names of the authors, and (iii) the addresses of the institutions at which the work was carried out
together with (iv) the full postal and email address, plus facsimile and telephone numbers, of the author to whom
correspondence about the manuscript should be sent. The present address of any author, if different from that
where the work was carried out, should be supplied in a footnote.

The abstract should contain the purpose, basic procedures, main findings and principal conclusions of the study.
Six or fewer key words (for the purposes of indexing) should be supplied below the abstract. Abstract content
should be in Font type Times New Roman, Normal, Size 12, Line spacing 18p and justified alignment.

(Sample)
Resistance selection, mechanism and stability of Spodoptera litura

(Lepidoptera: Noctuidae) to methoxyfenozide
Adeel Rehan and Shoaib Freed*
Department of Entomology, Faculty of Agricultural Sciences and Technology, Bahauddin Zakariya University,
Multan, Punjab, Pakistant

* Corresponding author. Tel.: +92 3006338950. E-mail: sfareed@bzu.edu.pk
* Granted project (if need): XXX XXX

Abstract: Methoxyfenozide belongs to a group of biorational insecticides known as insect growth
regulators which is used in the control lepidopteran insect pests. Here we report a field collected population
of Spodoptera litura selected with methoxyfenozide for thirteen consecutive generations resulted in the
development of 83.24 and 2358.6-fold resistance to methoxyfenozide as compared to parental field
population and susceptible laboratory population, respectively. The outcomes of synergism studies revealed
methoxyfenozide resistance in S. litura to be monooxygenases (MO) mediated with high synergistic ratio
(4.83) with piperonyl butoxide (PBO), while S, S, S-tributyl phosphorotrithioate (DEF) showed no
synergism with methoxyfenozide (SR=1). This methoxyfenozide resistant strain showed a high cross
resistance to deltamethrin (28.82), abamectin (12.87) and little to emamectin benzoate (2.36), however no
cross resistance of methoxyfenozide and other tested insecticides was recorded. The results depicted the
methoxyfenozide resistance in S. litura to be unstable with high reversion rate which decreased from 2358.6
to 163.9-fold (as compared to susceptible strain) when reared for five generations without any insecticidal
exposure. The present research supports the significance of MO-mediated metabolism in resistance to
methoxyfenozide, which demands some tactics to tackle this problem. The resistance against
methoxyfenozide in S. litura can be overcome by switching off its use for few generations or insecticides
rotation having different mode of action.

Keywords: Molting accelerating compounds; armyworm; methoxyfenozide; resistance; stability; cross
resistance
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