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Abstract

Simulation of trees growing under light environment has been a research focus. On the one
hand, the light environment change can affect the production of leaf photosynthesis and
ultimately affect change in the structure of trees; on the other hand, different structures of
different breed can also cause changes in the local light environment. The Functional Structure
Plant Models (FSPMs) appears to become an effective tool to simulate and quantitative
analyze this phenomenon. GreenLab, one of FSPMs, could simulate the process of plant
growth from the organ level and there is interaction with the external environmental conditions.
This paper aims to carry out computational experiments based on botanical knowledge of
Poplar tree by applying the virtual plant platform of GreenLab. Model-based cognition for
plant growth regulation has many advantages such as time-saving, labor-saving, low cost,
energy conservation and so on. Virtual experiment results showed that different breed of poplar
canopy structure, resulting in a different light interception, and ultimately affect the
photosynthetic production. In addition, this paper analyzes the relationship between the
structural parameter and photosynthesis to provide guidance for poplar cultivation.
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