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Background & Objective

+ Recent climate change has raised not only average temperatures but also the frequency and intensity of extreme thermal events, such as heat waves. Exposure to
extremely high temperatures imposes physiological stress that impairs insect fithess, particularly in species confined to high latitudes or altitudes. Beyond its
immediate effects, heat stress experienced during development may have lasting consequences for survival and other fitness-related traits later in life.

+ The Dybowski's stag beetle, Lucanus maculifemoratus dybowskyi (Coleoptera: Lucanidae), is an ecologically important flag species inhabiting montane regions of
northeastern Asia, including Korea, Japan, and Manchuria. This cold-adapted species is unusually vulnerable even to moderately warm temperatures (e.g., 25°C),
which are typically considered optimal for many other temperate insects.

+ The objective of this study is to explore how early-life thermal stress affects survival, growth trajectories, and key fitness traits in larvae of L. maculifernoratus
dybowskyi. To address this, larvae were reared at one of three temperatures (15°C, 20°C, or 25°C) during their first two instars before being transferred to a common
temperature of 20°C for subsequent development.

Materials & Methods | Results
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» Males were more vulnerable to early heat stress than females with respect to body size, implying that early
Acknowledgements | temperature may alter male dominance and the outcomes of sexual selection.

» Our results provide important insights for predicting how extreme thermal events (e.g., heat waves) will
affect organismal performance, population dynamics, and the biogeograpahic distribution of cold-adapted
insects, such as L. maculifemoratus dybowskyi

This work was supported by grants from the
Mational Research Foundation of Republic of
Korea, Yeongwaol Insect Museum, and Seoul
Mational University




