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[Abstract]
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model

Intensive studies of alien species that caused serious ecological and environmental
impacts were performed to ensure their eradication. Effectiveness of the eradication
methods was assessed, and efficient eradication strategies were designed for each target
species. Eradication methods in Japan were enhanced by creating an eradication network.

Chemical eradication methods were developed for the Argentine ant Linepithema
humile, and European bumblebee Bombus terrestris. The number of Argentine ants was
reduced drastically by fipronil treatment, and it has been eradicated at a site. Effects of the
insecticide on nontarget species were also evaluated. For the European bumblebee, we
developed a chemical treatment for adult workers that disturbed larval growth, and the
effectiveness was confirmed using indoor and semi-outdoor experiments.

For the largemouth bass, Micropterus salmoides, the structure and setting methods
for artificial spawning devices and the effective method to suspend the devices from
facilities were developed and improved. In small-sized water bodies, systematic setting
and periodical observation of devices can sufficiently suppress the reproductive activity
of the largemouth bass. In larger water bodies, installation of the devices can be effective
if combined with other measures.

Chemical control techniques for local eradication of the green anole Anolis
carolinensis, which is a significant invasive alien species on Ogasawara Islands, were
developed. Fumigation with permethrin and metoxadiazone is useful for controlling
anoles in confined spaces, for example, as a part of quarantine measures.

To further accelerate mongoose eradication measures, immunocontraceptive
vaccines, a simple fence that prevents intrusion, attractants and repellents, DNA
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identification technology for remains, and bycatch prevention were studied. The simple
fence, DNA identification technique, and bycatch prevention technique were used.

We developed efficient and effective devices to control raccoons, even under
low-density conditions. Dogs that detect raccoons could sniff out only raccoon odor;
therefore, a nest-box trap, based on a raccoon’s cavity-nesting habit, provided an
effective way to catch raccoons without bait. We also created an information-sharing
network with local government officers across Japan.

A project management cycle was applied to various eradication projects in Japan.
A consistent interview approach to grasp the status of an eradication project (objective of
the project, target ecosystem, and measures for control) was developed and applied to
eradication projects for insects, fish, reptiles, and mammals. DMAIC (define the system,
measure, analyze, improve, control the process) management process was applied to
eradication projects, and necessary mathematical analyses were proposed.
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