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ABSTRACT

Climate change has a wide range of influences on organisms. Understanding how

organism adapt to thermal variation is critical to forecast the fate of species in the

warming world. Most of the previous studies focused on species’ thermal tolerance, but

not other important fitness components such as reproduction, varied across different

thermal environments. Therefore, how the different fitness components were influenced

by climate remains poorly understood. Here, we test two hypotheses about climate

adaptation: climate variation hypothesis, and thermal optimum hypothesis, through

investigating the thermal tolerance and breeding performance of two populations of

burying beetles (Nicrophorus nepalensis Hope 1831) from different latitudes (Amami

island: 28°15'12.7"N, and Mt. Hehuan: 24°10'48.2"N). We found that the range of thermal

tolerance of the Amami population was broader than that of the Hehuan population,

supporting the climate variation hypothesis. However, beetles from the Amami

population had better breeding performance than those from the Hehuan population after

successfully preparing their breeding resources (i.e. burying carcasses) in every tested

temperature. On the other hand, beetles from the Hehuan population had better burying

performance than those from Amami population especially in high temperature, and the

two populations had no difference in finally fitness at every tested temperature. Our

results showed that reproductive performance, which involved in multiple steps such as
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carcass burial, and larva hatching, is affected by more complicated mechanisms than that

of adult physiological tolerance. Our findings also showed the necessity to

comprehensively understand the adaptive models of different life history traits.

Key words: thermal adaptation, performance curve, life-history, reproduction, survival
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