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In the last decades, the number of insect introductions has increased in Europe dramatically. Remarkably, most of these invasive pests originate from Asia and arrive to Europe either with the trade of ornamental plants, or as stowaways inadvertently transported with imports of goods from Asia or on their own following an expansion of their geographic range. Some of those Asian invasive insects provide extraordinary examples of rapid expansion and represent good models to address interesting questions about the evolutionary changes underlying invasions. Which are the underlying genetic changes associated with successful invasions? Are invasions driven by high performance genotypes?

Here we target those questions by studying the genetic structure of the lime leaf miner Phyllonorycter issikii (Lepidoptera: Gracillariidae). This tiny micromoth originating from Eastern Asia in the last few decades has spread westwards at a rate of more than 90 km per year over the whole of Russia and invaded numbers of eastern European countries, becoming a serious ornamental pest of lime trees Tilia (Malvaceae). Our analyses of mitochondrial data revealed an unexpectedly high genetic diversity in the invaded regions. We also identified some particular haplotypes that are prevalent in the invaded regions and native area. By combining morphological and genetic data we discovered a putative new species of Phyllonorycter feeding on Tilia, which co-occurs with its closely related P. issikii in some localized areas in the native region. This new species does not show yet any evidence of expansion of its distribution range. These results highlight the importance of studying the phylogeography and systematics of invasive insects to fully understand their evolutionary ecology. This research is supported by LE STUDIUM® Loire Valley Institute for Advanced Studies (France). 
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