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Under natural environments, we illustrated linkages among genetic variation

within species, multi-species community structure, and landscapes. First, we revealed the details of
rapid evolution of living organisms in the field. We performed real-time field-monitoring of single
nucleotide polymorphisms, which were associated with individual variation in feeding behavior (i
e., specialist/generalist) of an herbivorous insect. For this trait, we successfully observed the
nature of rapid evolution that occurs in a short time of one year from local to regional scales in
several years. We also detected the driving selective force. The spatial variation in this evolution
was also clarified, taking into account gene flow, genetic drift, and river landscape. Moreover, by
using genomics of trees and nitrogen-fixing bacteria, the relative importance of genetic variation
and environmental factors in different modes of interactions (antagonistic/mutualistic) was
quantified in the wild.
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