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Network formation of slime mold plasmodium using citric acid as a repellent

Katsuya TUKIJI', Chinatsu MATSUDA' and Kazunari TAKAHASHI'

Abstract: The slime mold plasmodium is known to form networks connecting food patches by its
migration in search of food. We attempted in this study to simulate the formation of transportation
networks between cities with plasmodia regulated by the distributions of food and repellent. In the
plasmodium network formation experiment we used 2% agar as the culture medium, oatmeal as the
food, and 0.2 M citric acid as the repellent. We tested agar plates shaped in the forms of the islands
of Kyushu and Shikoku in Japan. We used the citric acid solution to model the mountain ranges, and
oatmeal flakes to reproduce the locations of major cities. The plasmodia migrated on the plates and
formed networks similar to those connecting real cities. We evaluated the ease of connection between
cities with the frequency of connections formed by the plasmodia placed on the particular city loca-
tions. Correspondence analysis revealed that Fukuoka would center in Kyushu and Kochi in Shikoku.
Our results demonstrated that the plasmodium, placed on an agar plate with food and repellent ar-
ranged to model the topography and locations of cities, would migrate to form networks to model the
transportation networks in the real world.
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