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Abstract

Habitat suitability for most tree species restricted to the wet tropical mountaintops of Australia
is predicted to decline with climate change. This is especially concerning because no available
alternative habitat exists for species to migrate, and their growth responses to warming are
understudied. We present a study investigating the effects of warming on an ecologically
important taxon, Flindersia spp., distributed across an elevation gradient in the Australian Wet
Tropics. We test: (a) whether tropical mountaintop tree species are constrained in their distribu-
tions by physiological limitations to their thermal environment; and (b) whether species display
an ability to adapt and/or acclimate to future warming. We first explored trends in species’
in situ adaptation by studying leaf traits among congeners paired with environmental variables,
and then evaluated plant physiological and growth responses under experimental soil nutrients
and growth temperatures. We found that field trends in fundamental leaf traits with elevation
were strongly driven by climate — decreasing temperatures, increasing soil moisture content
and decreasing soil nutrient availability — and under experimental growth conditions showed
increasing growth under warmer conditions, but then either declined or did not significantly
change for upland and mountaintop species under resource-rich conditions. These modifications
were associated with limitations in their photosynthetic biochemistry and selection of pathways
favouring either growth or defence under resource-poor conditions. Our research findings have
implications for conservation of these species in these fragile ecosystems under future warming.

Keywords: habitat suitability, wet tropics, Flindersia, leaf traits, fragile ecosystems

! Centre for Tropical Environment and Sustainability Sciences, James Cook University,
Townsville, QLD 4811, Australia (arun.singhramesh@my.jcu.edu.au, alex.cheesman@jcu.
edu.au)

2 Australian Tropical Herbarium, James Cook University, Townsville, QLD 4811, Australia
(darren.crayn@jcu.edu.au)

3 Terrestrial Ecosystem Research Network, Indooroopilly, QLD 4068, Australia (lucas.cernu-
sak@jcu.edu.au)

Singh Ramesh, A., Cheesman, A. W., Crayn, D. M., & Cernusak, L. A. (2022) Are tropical
mountaintop trees constrained in their distributions by physiological limitations? Thermal
adaptation and acclimation to climate change. Proceedings of The Royal Society of Queensland,
131, 159. https://doi.org/10.53060/prsq.2022-08

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International Licence. Individual

articles may be copied or downloaded for private, scholarly and not-for-profit use. Quotations may be extracted provided that the author

and The Royal Society of Queensland are acknowledged. Queries regarding republication of papers, or parts of papers such as figures
and photographs, should be addressed to the Secretary of The Royal Society of Queensland (rsocqld@gmail.com).

PROCEEDINGS OF THE ROYAL SOCIETY OF QUEENSLAND VoOL. 131 159


mailto:rsocqld%40gmail.com?subject=
mailto:arun.singhramesh@my.jcu.edu.au
mailto:alex.cheesman@jcu.edu.au
mailto:alex.cheesman@jcu.edu.au
mailto:darren.crayn@jcu.edu.au
mailto:lucas.cernusak@jcu.edu.au
mailto:lucas.cernusak@jcu.edu.au
https://doi.org/10.53060/prsq.2022-08

