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The role of virus in invasive ant control
and management

Native to South America, the red imported fire ants
(Solenopsis invicta hereinafter referred to as fire ant) (Fig. 1)
were accidentally introduced into the United States and has
been expanding its territory to more than 15 states. Since
year of 2000, the presence of fire ants has been reported
in numerous countries including Australia, New Zealand,
Taiwan, China and more recently Japan am Korea (only in
container yards or warehouses
in the last two). Fortunately, the
survey effort indicated no field
population has been discovered
outside the container yards in
Japan and Korea, suggesting the
invasions of fire ant in these two
countries remain at very early
stage. Hence, early detection by
luring and evaluation of possible
control strategies including low-
toxic baits are extremely critical
at this stage of invasion.

Fire ants are known as a lipid-
preferring ant species, and, based
on such feeding preference,
potato chips (Fig. 2) or hot dog
slices have been widely utilized
as a field monitor/survey tool for
the fire ant in the United States
and other countries as well (ex.
Australia and Taiwan). Our
recent study, however, showed
that virus-infected fire ant
colonies display a significantly
reduced foraging intensity and
an apparent shift in dietary
preference to carbohydrate-
rich foods. Such virus-induced
behavioral changes pose a significant challenge to the
existing lure-based monitor system, as false negative results
can arise from a reduced foraging response of fire ants to
lipid-rich lures if the virus is prevalent in the field. This is
even more imperative to Japan and Korea, where multiple
large-scale monitoring programs are currently ongoing, and
the sensitivity and robustness of monitoring tools are tightly
linked to a practical delimitation of fire ant infestation.
Furthermore, the trade records indicated that virtually all
these fire ant-infested cargo containers were shipped from

Fig. 1 Two red imported fire ant workers stinging one’s finger.

Fig. 2 A lure station, a 50cc centrifuge tube with a piece of potato
chip inside, recovered from the field. Note that a several
dozens of red imported fire ant workers were attracted to
the lure.

China where the virus appears to be highly prevalent in the
local populations (from 40 to 70%), suggesting most of
the propagule arriving in Japan and Korea might be virus-
infected.

Virus-associated alteration of macronutrient preference
also may incur serious problems to the current control
scheme involving the low-toxic bait. For example, results
of our behavioral assay, along with the other’s, showed that
virus-infected fire ants show less interest in the conventional
baits in which soybean oil is impregnated as phagostimulant.
As a result, a decline of bait
intake by fire ants and thus
lower control efficiency can be
expected if the target fire ant
populations are characterized
with high viral prevalence.
Moreover, integration of virus
as a biocontrol agent has been
proposed as an emerging
model to manage invasive
ants over the past two years.
LY While the rationale behind
the concept is to exploit more
synergetic effects, our findings
raise immediate concerns
and suggest a combination of
virus and conventional control
measures of fire ant merits a
caution as the virus may work
as an “antagonist” in the current
management regime.

To the best of our knowledge,
this is the first study to show
the presence of virus-induced
behavioral changes in ants
simply because most previous
studies focused on fungal and/
or bacterial infections. The
virus-fire ant system therefore
represents an excellent model to investigate how ant hosts
cope with viral infection through illness-mediated behavioral
responses, which also has never been tested before. Future
research attempt in our lab is being directed to dissect
molecular/transcriptomic basis of the virus-induced
behavioral alteration, with an ultimate goal to extend our
laboratory findings into field tests. From an applied point of
view, a redesign of monitoring/management strategy against
the fire ants with respect to the field viral prevalence is
essentially required.
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