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Three-dimensional morphological modeling and visualization of wheat root system.
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Abstract:

Crop three-dimensional (3D) morphological modeling and visualization is an important part of digital plant study.
This paper aimed to develop a 3D morphological model of wheat root system based on the parameters of wheat
root morphological features, and to realize the visualization of wheat root growth. According to the framework
of visualization technology for wheat root growth, a 3D visualization model of wheat root axis, including root
axis growth model, branch geometric model, and root axis curve model, was developed firstly. Then, by
integrating root topology, the corresponding pixel was determined, and the whole wheat root system was three

dimensionally re constructed by using the morphological feature parameters in the root morphological model.
Finally, based on the platform of OpenGL, and by integrating the technologies of texture mapping, lighting
rendering, and collision detection, the 3D visualization of wheat root growth was realized. The 3D output of
wheat root system from the model was vivid, which could realize the 3D root system visualization of different
wheat cultivars under different water regimes and nitrogen application rates. This study could lay a technical
foundation for further development of an integral visualization system of wheat plant.
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