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Abstract
Vision and olfaction are two key sensory modalities used by insect herbivores to locate and exploit host plants. A comprehensive understanding of the orientation and movement of the herbivore species as well as the factors that influence host-selection are crucial for the development of behaviorally-based Integrated Pest Management (IPM) systems. This presentation will be centred in providing examples of synergisms documented within (olfaction) and across (olfaction and vision) sensory modalities in three species of insect pests, two of which are native to Asia, at the level of behavior and neurophysiology. For plum curculio (Conotrachelus nenuphar [Coleoptera: Curculionidae]), a key pest of stone and pome fruit in eastern North America, the focus will be on synergisms documented between aggregation pheromones and plant semiochemicals. For oriental fruit moth (Grapholita molesta [Lepidoptera: Tortricidae]), an important pest of apple and peach and other pome and stone fruit in various regions of the world, synergisms were demonstrated at the level of behavior and neurophysiology (using calcium imaging) among five constituents of plants odors. For the melon fly (Bactrocera cucurbitae [Diptera: Tephritidae]), synergistic interactions in response to host-associated stimuli were demonstrated across two sensory modalities (vision and olfaction). These findings have resulted in novel monitoring and control approaches for insect pests using, for example, semiochemicals and visually-attractive bait stations. Combined findings emphasize the need to identify and exploit synergistic interactions among insect sensory modalities for the benefit of IPM in order to develop tools that do not unilaterally rely on one cue so that they are more likely to work more reliably under rapidly changing environmental conditions.
 
