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Spatial-temporal patterns of plant community succession in artificial eco-
system and species screening
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Abstract:  The artificial ecosystems are extensively used in ground facility agriculture and space exploration. Plant
species like crops and vegetables are major and dominant in artificial community, and fundamentally determines the struc-
tures and functions of artificial ecosystems. The key screening criteria for plant species often include specific objectives such
as quality, yield and shape, and exclude the relationship between species, resulting in the weak stability of artificial com-
munity. This study focused on the digital simulation of plant community succession in artificial ecosystem due to species
competition based on the theory and technology of cellular automate (CA) and prototype experiments. By taking discretiza-
tion of time-continuous Lotka-Volterra competition model as the updating rule of CA, the basic mode of plant community
succession, the dynamics of information entropy and the climax community structure were achieved through a great amount

of CA simulations and analyses. The results provided a theoretical basis for comprehension of plant community succession

and plant species screening in artificial ecosystem.
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Fig.2 Spatial-temporal patterns of plant community succession in artificial ecosystem
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