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Abstract

Functional-structural plant models simulate plant responses to environmental conditions, but
their development and evaluation are often limited by the lack of datasets combining detailed ar-
chitectural and physiological measurements. Here, we present a comprehensive dataset acquired
from four oil palm plants (Elaeis guinnensis) grown under controlled and contrasting climate sce-
narios. The dataset includes (i) three-dimensional reconstructions of plant architecture derived
from terrestrial lidar point clouds, (i) leaf-level gas exchange measurements used to parameterize
photosynthesis and stomatal conductance models, and (iii) continuous plant-scale measurements
of CO, and H, O fluxes obtained in a microcosm under precisely monitored and manipulated envi-
ronmental conditions (light, temperature, humidity, and CO, concentration) across height climate
scenarios. By combining detailed structural data with physiological measurements at both leaf
and whole-plant scales, this database has been designed to build and evaluate digital twins (or
shadows) of plants functioning under controlled conditions. It provides a valuable resource for
calibrating biophysical models (light interception and photosynthesis), benchmarking model pre-
dictions across scales, and investigating the consistency between leaf-level parameterization and
plant-level fluxes. All data and processing workflows are openly available, facilitating reuse for
model development, evaluation, and intercomparison in plant and crop modelling communities.
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