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A mechanism of adaptation by network morphology in plasmodial slime mold
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Adaptation by transportation network morphology in plasmodial slime mold,
Physarum polychephalum, was investigated and the followings are revealed. Under attractive environment,
it forms hierarchical mesh-type network, in which short thin tubes are dominant. The plasmodium can
decentralize its function. Energy efficiency is relatively low because oxygen is consumed throughout the

thin tubes. Instead, it can efficiently absorb nutrients. Under repulsive environment, the plasmodium
forms dendritic networks, in which long thick tubes are dominant and the functions are centralized to
them. The thick tubes are useful to explore the environment for discovering safety and attractive place.
The number of thin tubes consuming oxygen is small then energy efficiency could be high. Furthermore,
dynamical adaptation process by network morphology under fluctuating environment is found.
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