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Application of Wireless Sensor Network to Study the Defensive
Behavior of Apis cerana (Hymenoptera: Apidae)
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ABSTRACT  This article reports the preliminary result from using wireless
sensor network to monitor the defensive behavior of Apis cerana. The study was
conducted at Shanping Ecological Garden, Taiwan Forestry Research Institute, from
September 27, 2006 to October 6, 2007. We monitored a honeybee colony using a
web camera set up at the site. The sampling frequency was 1 minute. Images of the
bee colony’s activities were captured by the camera and sent to an archive disk for
storage through the Internet. We then extracted images at 10-minute interval, and
counted and analyzed the interactions between honeybee and its invaders, Vespa sp.
The result shows that honeybee formed bee balls to defend the invasion of Vespa. In
total 14 defensive bee balls were formed. The defensive behavior lasted from 4 to 76
minutes. Three hornet species, V. velutina, V. ducalis, and V. mandarinia, were found
to have invaded the honeybee colony. Among them, V. mandarinia occupied the bee
colony for two weeks and caused it to finally collapse.
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