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    Abstract
A key knowledge gap in classical biological control is to what extent insect agents evolve to novel environments. The introduction of biological control agents to new photoperiod regimes and climates may disrupt the coordination of diapause timing that evolved to the growing season length in the native range. We tested whether populations of Neogalerucella calmariensis (L.) have evolved in response to the potential mismatch of their diapause timing since their intentional introduction to the United States from Germany in the 1990s. Populations collected from 39.4° to 48.8° latitude in the western USA were reared in growth chambers to isolate the effects of photoperiod on diapause induction and development time. For all populations, shorter day lengths increased the proportion of beetles that entered diapause instead of reproducing. The critical photoperiods, or the day length at which half of a population diapauses, differed significantly among the sampled populations, generally decreasing at lower latitudes. The latitudinal trend reflects changes in growing season length, which determines the number of generations possible, and in local day lengths at the time beetles are sensitive to this cue. Development times were similar across populations, with one exception, and did not vary with photoperiod. These results show that there was sufficient genetic variation from the two German source populations to evolve different photoperiod responses across a range of environmental conditions. This study adds to the examples of rapid evolution of seasonal adaptations in introduced insects.
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Footnotes
	Thanks to the suggestions of 3 anonymous peer reviewers, we made the following major changes:
1.We expanded the methods as suggested with more details on the lifecycle, site history, and experimental setup. For some details, we validated experimental protocols with our notes and changed the descriptions if warranted.
2.For additional context about voltinism in the field, we added results from surveys conducted in 2014 at 6 of the sites to verify reproduction of later generations.
3.We added a new analysis (and corresponding Figure 4 and Table 4) combining the 2014 and 2019 diapause experiments to directly test for a latitudinal cline in critical photoperiod. We take care to emphasis that these two experiments differ in their methods, controlled for in this new analysis with interaction terms, and that the results do not necessarily indicate evolution over the few years between experiments.
4.We reevaluated our choices for grouping non-independent experimental observations in the analysis. In the diapause experiments, we moved beetles from rearing groups into new group dishes as they emerged for the pre-oviposition period. Due to this mixing, the best way to account for similar rearing conditions is by pooling individuals by treatment combination rather than rearing dish (as done in the original analysis). This choice did not change the significance or interpretation of the fixed effects in any of the results.
5.We reworked the discussion completely to include the new analysis of the latitudinal gradient in critical photoperiods and to explain our expectations for how our experimental results would apply to voltinism in the field.
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