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Short- and long-term effect of high temperature and CO, concentration (hereafter, climate change) on pest and
natural-enemy populations, community and crop was tested using laboratory experimental systems. To clarify if plastic
response and adaptation take place, we focused on changes in ecological traits and gene expression. We used a
stored-bean-pest seed beetle and two parasitic wasps as its natural enemies.

First, without wasps, mean pest population density was lower and undamaged bean weight was higher under
climate change condition than under control condition. This was due to lower number of eggs and survival rate under
the climate change. With wasps, the pest population fluctuated at low densities and consequently undamaged bean
weight increased compared to that without wasps. However, the regulation effect on the pest by the wasps was lower
and extinction rates of the wasps were higher under the climate change, which lead to further pest increase and
undamaged bean weight decrease in the long term.

Second, after multiple-generation rearing under either environmental condition, the pest was transferred to
either condition to study adaptation and plasticity. Adaptation was detected in the number of eggs. For plasticity, egg
size increased under the climate change, irrespective of the multiple-generation rearing condition.

Levels of gene expression under the climate change, revealed by RNA-seq analysis, were lower in many gene
regions in the population reared for multiple generations under the climate change. This indicates that less plastic
response was required after adaptation. The analysis also suggests that balance between metabolic systems had been
changed by adaptation.

In conclusion, this study showed insect’s adaptive and plastic responses and reduced pest regulation by natural
enemies under the climate change.




