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Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

The author and DOI information relating to the published articles from which all Rubisco kinetic, Rubisco activation state, net carbon assimilation, and electron
transport rate temperature response curve data where analysed are presented in Supplementary Tables 1, 2, 3, and 4. The collated data are provided with the
model code (https://doi.org/10.5281/zenodo.7683559). The global individual photosynthesis vs leaf temperature and Panama species datasets are available from
the TRY plant trait database http://www.try-db.org/TryWeb/Data.php under the dataset names “Global Leaf Gas Exchange Database (I)” and “Photosynthesis
Temperature Response Panama”.
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For Rubisco activation state, all previous publications that contained a temperature response curve of Rubisco activation state or Rubisco
activation activity that was found using key search terms was included in the study. This comprised of curves representing 17 species.
Published curves were the means of 3 or more biological replications per species. The activation state response to temperature was limited by
the number for published studies found. For the temperature response of photosynthesis observations, analysis of 75 previously published
photosynthesis temperature response curves was performed. Each published curve was in most instances a mean curve from 3 or more
biological replicates. Samples size was chosen based on the availability of temperature response of photosynthesis data available in the
literature that stated a clear growth temperature. Further, the photosynthesis model was fit to 13,876 individual photosynthesis observations
from 311 species based on a publicly available global plant gas-exchange database. The sample size is sufficient because it covers

C3 plant species of all major functional type (from desert shrubs to alpine conifers) and thus gives a broad representation of the global pattern
of the response of photosynthesis to temperature.

If there were multiple photosynthesis temperature curves in a study , only the curve that was closest to the day growth temperature that
corresponded to that species optimal growth as outlined in the paper from which the information was extracted was used. When the species
was acclimated to extremes the extreme growth temperature was excluded. For example, if spinach was grown at an optimal day
temperature of 20°C and a heat growth temperature of 35°C in a study, only the photosynthesis temperature response curve relating to the
20°C growth temperature was used in this analysis

As this study is an analysis of previously obtained and published data, there was no experiment to replicate. Replication is acquired through
intrinsic replication in the published studies from which data is acquired. Where a root mean squared error analysis of predicted versus
observed photosynthesis values was performed on individual species photosynthesis temperature response curves the replication is based on
individual observations across the entire curve, which ranged from 4 to 38 observations.

Data was split between cool and warm grown climates based on a species growing below or above 25°C. For Rubisco activation state and
photosynthesis observation data where species were grown at 25°C, if the maximum rate of photosynthesis occurred below or above 30°C it
was classified as cool or warm climate, respectively.




