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Managing biological invasions:

What's worked, what hasn't, and some controversial new prospects

Daniel Simberloff

University of Tennessee, USA
dsimberloff@utk.edu

Three decades of intensive research have revealed drastic impacts
of hundreds of invaders. They eat native species, overgrow them,
outcompete them, infect them, hybridize with them, and have myriad
other impacts. Impacts affecting entire ecosystems have been
increasingly documented. Although both eradication and maintenance
management of some introduced species have long histories, invasion
biologists have tended until recently to downplay eradication programs,
probably because of notable early failed eradication campaigns with
disastrous non-target impacts. However, incremental improvement
of existing technologies plus occasional novel approaches have led
to increasingly challenging targets and impressive successes for both
maintenance management and eradication. Populations of many
nonnative species have been eradicated from islands, and invaders
on increasingly large Islands are now feasible targets. Invaders on
both continents and islands have been maintained at low densities by
biological control, and some species have been controlled short of
eradication by chemical and physical means. Failures in both eradication
and maintenance management often result from insufficient long-term

commitment of resources. Excitement abounds over the prospect that
new techniques relying on molecular genetic tools — especially gene-
silencing and RNA-guided gene drives — may permit eradication or
maintenance management of nonnative invaders in situations that
have previously appeared intractable. Gene-silencing has already been
deployed for crop plant pests, and well-funded gene drive projects
targeting mosquitoes and rodents appear promising. The prospect
of releasing gene drives in the environment has elicited concern, but
the rapidly growing accessibility of increasingly efficient CRISPR tools
means gene drives will nevertheless be deployed.
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the dilemma between ecological and economic impacts and solution costs, the case of insect pests
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