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Fire Ant Management
Natural virus infections in fire ants hinder their control 

Chin-Cheng Scotty Yang

Originating from South America, red import-
ed fire ants (Solenopsis invicta, hereinafter 
referred to as ‘fire ants’) were accidentally 

introduced into the United States during the 1930s. 
Subsequently, they have expanded their territory 
to infest more than 15 states. Since 2000, fire ants 
have been reported in numerous countries includ-
ing Australia, New Zealand, Taiwan, China, and 
more recently Japan and South Korea. As part of the 
rapid response to the fire ant invasion, the Japanese 
Ministry of the Environment in conjunction with the 
Japanese Pest Control Association, implemented a 
nationwide surveillance campaign using food lures 
in an attempt to determine the extent of the infesta-
tions. The results showed that most fire ant colonies 
are currently in port areas or in locations where 
cargo containers are unloaded, suggesting that the 
invasion of fire ants in Japan remains at a very early 
stage. However, the surveillance results may need 
to be interpreted with a degree of caution. The main 
reason is that conventional food lures may result in 
underestimating actual ant numbers due to a previ-
ously overlooked factor; a virus.

Prior knowledge of the food preference of a 
target pest ant plays a key role in determining 
the efficiency of the surveillance and control 
program. This is because dissimilar ant species 
possess different dietary requirements. Even 
for the same ant species, the food preference is 
governed by various factors including, colony status 
(e.g. the presence of queen or larva), nutritional 
requirements, nutrition history, and seasonal effects. 
Furthermore, the physical property of the food lure 
(and bait) such as the formulation (liquid, gel, paste, 

or granule), and particle size, also has significant 
effects on the ants’ foraging tendency. Historically, 
pathogen infection within ants has received limited 
attention regarding the potential impacts on the ant 
monitoring scheme. However, a recent study by Hsu 
and colleagues (2018) described how viral infections 
within fire ants affected their behaviour.   

“...Virus infection in fire ants 
affect foraging behaviours...
this can impact monitoring 

and control programs...”

Fire ants are a lipid-preferring ant species and food 
lures containing oil as the main macronutrient, 
from such sources as potato chips or hot dog slices, 
have been widely utilized as a field surveillance/
monitoring attractant in the United States, Australia 
and other countries. Hsu and colleagues (2018) 
however, reported that virus-infected fire ant 
colonies display 1) a significantly reduced foraging 
intensity, 2) loss of interest in lipid-rich foods, 
and 3) an apparent shift in dietary preference 
to carbohydrate-rich foods. The observed virus-
induced behavioral changes pose an immediate 
challenge to the existing lure-based monitoring 
system. This is because false negative results can 
arise from a reduced foraging response of fire ants 
to lipid-rich lures if the virus is prevalent in the 
colony. In other words, the absence of fire ants at a 
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lure station is not necessarily indicative of fire ants 
being absent. It could simply be a result of reduced 
foraging or alterations in food preference with the 
virus-infected fire ants.

The virus known as Solenopsis invicta virus 1 (or 
SINV-1) is a positive-sense, single-stranded RNA 
virus (such information is important taxonomically). 
Like its relatives infecting other arthropods, this 
virus is believed to persist in the host as a chronic 
infection that produces no symptoms. The virus 
can rapidly replicate and become deadly to its host 
when a colon is under some form of stress. A recent 
survey on the field prevalence of this virus showed 
that most of the recent infestations of fire ant (from 
California, Taiwan, and China) harbour high rates of 
SINV-1 infection. 

Given that most fire ant colonies in Japan and South 
Korea originate via container traffic from China, the 
field viral prevalence of SINV-1 in China is then a 
critical issue. Thus the concern is that one should 
expect virus-infected fire ants would be common in 
Japan as SINV-1 prevalence in fire ants from China 
can be up to 70%. These infected fire ants may not 
respond to conventional food lures as expected with 
non-viral infected ant strains. This could mean that 
there could be a cryptic invasion of ants, despite 
an adequate surveillance effort. Hence, there is the 
possibility of an underestimation in the size of the 
fire ant infestation in Japan and South Korea, due to 
the reduced sensitivity of conventional food lures.

The use of low-toxic baits for fire ant control requires 
that the ants consume a sufficiently lethal quantity. 
The presence of the virus in the ant population can 
alter foraging behaviour and alter macronutrient 
preference. For example, virus-infected fire ants 
display less interest in conventional baits where 
soybean oil is impregnated as the phagostimulant 

(a phagostimulant encourages feeding). As a result, 
a reduced bait intake will lead to lower control 
efficiency. Thus the virus can disrupt fire ant foraging 
and food preferences to prevent the consumption 
of a lethal dose of bait. In fact Tufts and colleagues 
(2014) reported that virus-infected fire ants are 
significantly less susceptible to two commercially 
available baits compared with non-infected ants. 

Numerous researchers have demonstrated that 
the virus alone can impact fire ant populations and 
that integration of the virus as a biocontrol agent 
may be a promising option to manage invasive fire 
ants under area-wide management. The rationale 
behind the concept is to exploit possible synergetic 
effects of the bait and virus. However, we need to 
be cautious in case the opposite affect occurs. While 
no empirical study exists to date to characterize 
how and to what extent the virus would interfere 
in fire ant management, lessons can be learned 
from the current status of fire ants in Australia. 
Low-toxic bait has been the major control means in 
all recent fire ant infestations, including Australia, 
and interestingly control efficiency is remarkably 
better in Australia than in other nations. This may be 
attributable, at least partially, to the fact that the fire 
ant population in Australia is virus-free, where they 
are not elsewhere in the world. However, a more 
comprehensive comparative study is needed in fire 
ant populations across the world to confirm this.

The early detection of fire ants through monitoring 
by food lures and the use of low-toxic baits, are a top 
priority for countries that are attempting to prevent 
or slow the spread of fire ants. An understanding of 
the virus that affects these ants and how we could 
turn the virus into an ally may well be essential 
for future control programs. The first step toward 
successful fire ant eradication may lie in a redesign 
of the monitoring/management strategy especially 
when the virus is present. 
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A major worker, along with several minors, try-
ing to break a mealworm into smaller pieces.
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