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' Chapter 30

Fire ant IPM

David H. Oi and Bastiaan (Bart) M. Drees

Imported fire ants (Solenopsis invicta, §, richteri and
their hybrid) are notorious invasive ants from
South America that continue to plague the south-
ern USA since their inadvertent introductions
prior to the mid-1930s, They now infest over
129.5 million hectares in the USA. The red
imported fire ant (S. invicta), commonly referred
to as “fire ant,” has continued to spread and is
Now a worldwide concern with infestations con-
firmed in Australia, Southeast Asia and Mexico.
The painful, burning sensation that is inflicted by
the sting of a fire ant is easily the most recogniz-
able hazard to humans, While one sting is painful,
itis not uncommon for a person to receive numer-
ous stings simultaneously when ants swarm out of
their nest to attack an intruder. This greatly inten-
sifies the pain and can cause panic; thus fear or
apprehension of these ants can be present in heay-
ily infested or newly infested areas. In addition, it
is conservatively estimated that 1% of stung indi-
viduals in the USA are allergic to the venom and
atrisk for anaphylaxis. Deaths from fire ant stings
have been reported and lawsuits have resulted in
awards of over $US 1 million.

Besides the costs associated with litigation, the
annual economic impact of fire ants in the USA is
estimated to be over $US 6500 million across both
urban and agricultural sectors. In addition, their
dominance in natural ecosystems has reduced
biodiversity and harmed wildlife (Wojcik et g]

2001). Given the tremendous impact that fire ants
have had in the USA, incursions into previously
non-infested areas have promulgated very expen-
sive eradication pPrograms. The cost of g planned,
but aborted, ten-year eradication program in Cal-
ifornia was valued at $US 65.4 million (Jetter
et al., 2002). The current eradication program in
Australia will cost over $US 144 million over 7
years (2001-2007, McNicol, 2006).

In the southern USA, eradication is no longer
considered possible and instead, IPM for fire ants
is evolving. The evolution of fire ant contro] strate-
gies is an interesting mix of politics and science.
The nasty sting and ubiquitous presence of fire
ants makes its control politically expedicnt, and
hence, the availability of funding makes fire ants
the most intensely studied ant. In this chapter we
discuss the historical transition of fire ant con-
trol strategies and illustrate how knowledge of
the biology and ecology of fire ants advanced the
development of IPM for this invasive pest.
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30.1 | Evolution of fire ant control:
eradication/control attempts
in the southern USA
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thought to have occurred in 1918 for the black
imported fire ant (S. richteri) and 1933 for the red
imported fire ant (Tschinkel, 2006). By 1937, the
tire ants had spread west into the state of Missis-
sippi and east across Mobile Bay in Alabama, The
seriousness of the problem resulted in a combined
county, state and federal government program to
control the ants. An insecticide containing 48%
calcium cyanide dust was injected into individual
fire ant nests on over 800 ha of vegetable crop-
land, with 80% of colonies reported eliminated.
During World War I1 (1941-45), control efforts and
research on the fire ant problem apparently were
suspended.

During the late 19405 more intensive research
on fire ants by university and US Department of
Agriculture (USDA) laboratories commenced and
have continued to the present. In 1948, the Missis-
sippi legislature appropriated $US 15 000 to begin
a control and eradication program which entailed
the application of chlordane dust to nests. Surveys
undertaken in 1949 through 1953 documented
the rapid spread of fire ants and indicated that
transport of infested commodities, such as nurs-
ery plants, facilitated the dispersal to 102 counties
in 10 southern states, However it was not until
1958 that a quarantine was instituted, prohibit-
ing the movement of fire ant harborages such as
sand. gravel, soil on timbers, grass sod and nurs-
ery plants, unless treated with insecticide to kill
any ants.

Prior to the quarantine, emphasis was still on
eradication using contact insecticides. In 1957,
aerial applications of heptachlor were made in
an eradication project in Arkansas and the USA.
The US Congress appropriated $US 2.4 million
for USDA to immediately conduct a cooperative
federal-state control and eradication program,
Within three months, quarantine (effective in May
1958) was Proposed to limit the spread of fire ants
and an eradication plan was conceived that called
for aerial and ground applications of heptachlor
or dieldrin, Early applications of heptachlor at
224 kg ha occurred in the winter of 1957-58
and soon after wildlife and cattle deaths were

Teported. From 1959 to 1960 application rates of
hePtachlor were reduced drastically in response
environmenta] concerns. In early 1960, residues
of heptachior on harvested crops were no longer

permitted because heptachlor degraded into a
more toxic compound, heptachlor epoxide, thus
preventing treatment of cropland. The exclusion
of cropland made eradication impractical because
all infested areas could no longer be treated. The
failed eradication attempt with heptachlor and
dieldrin and the severe consequences to the envi-
ronment was one of the events described in Rache]
Carson’s 1962 book Silent Spring which brought to
the forefront public awareness of the environmen-
tal consequences of pesticides.

Concurrent with the heptachlor eradication
program, research was being conducted at uni-
versity and USDA laboratories to improve control
methods. Delivery of insecticide via a bait formu-
lation was a way to reduce the amount of insec-
ticide applied to the environment. Ant baits are
comprised of a slow-acting insecticide mixed into
a food fed upon by ants. The slow action of the
insecticide allows time for the natural ant behav-
iors of foraging and transferring food among ants
within a colony to distribute the insecticide before
causing death. The active ingredient mirex incor-
porated into a food attractive to fire ants and com-
patible with conventional insecticide application
equipment was developed in 1961 and by 1963
refined into a standardized ant bajt formulation.
The bait had an application rate that resulted in
8.4 g of active ingredient per ha (which two years
later was reduced by half).

Because of the low amount of mirex needed
for effective fire ant control and application of
such a small amount of insecticide that had less
acute toxicity than DDT, a very widely used insec-
ticide, the mirex bait was not considered to be
hazardous to humans and animals at that time
(Lofgren et qal., 1963; Lofgren, 1986). The cooper-
ative federal-state fire ant control program con-
tinued to use mirex baijt from 1962 to 1978, with
an estimated 18.6 million ha treated three times,
which encompassed almost all the infested states
(Williamset al., 2001). Unlike heptachlor and dield-
rin, mirex bait did not have residual toxicity to
fire ants and thus serial applications were needed
when treated areas became reinfested. Lofgren &
Weidhaas ( 1972) calculated three to nine applica-
tions with 90% to 99.99% control would be needed
to eradicate fire ants from an 809.7 thousand ha
area,
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Despite the early eradication attempt and
ongoing control programs, fire ants continued to
spread and political pressure was still sufficient
for another eradication attempt to be proposed.
Congress appropriated funds in 1967 to the USDA
to conduct large-scale tests to determine the fea-
sibility of eradicating fire ants with mirex bait.
Studies were conducted from 1967 to 1970 on
three sites that ranged in size from 103600 to
862 750 ha. It was concluded “that technical prob-
lems we did encounter are surmountable and,
therefore, total elimination of IFA [imported fire
ants] from large isolated areas may be techni-
cally feasible” (Banks et al., 1973). However, the
proposed eradication program was never imple-
mented because in 1970 the use of mirex was chal-
lenged by environmental groups and banned from
use on land managed by the US Department of the
Interior.

The newly created US Environmental Protec-
tion Agency (EPA) held public hearings from 1973
through 1975 to review the use of mirex. Studies
in the late 1960s and into the 1970s indicated that
mirex residues persisted in the environment and
accumulated in the tissues of non-target organ-
isms, and that residue levels were magnified in
predators that ate contaminated prey and were
toxic to estuarine organisms. Mirex was also found
to be carcinogenic and its use was forbidden after
30June 1978. During the legal challenges and pub-
lic hearings, the application of mirex bait contin-
ued and even after mirex was banned there was an
effort to register a biodegradable formulation of
mirex bait called ferriamicide. However, this prod-
uct was never commercialized as it also persisted
in the environment.

With the environmental concerns and legal
challenges against the use of mirex, the USDA
accelerated an effort to find alternative fire ant
bait toxicants. From 1976 to 1981 over 3000 chemi-
cals were evaluated resulting in the registration in
1980 of the fire ant bait Amdro* (which contained
the active ingredient hydramethy]non). This prod-
uct is currently available, Several other fire ant
baits were developed since the registration of
Amdro * , including insect growth regulating baits

i \\

ant baits is generally much lowey than the INge.
ticides used for fire ant control by hydrap,.
ethylnon (Table 30.1). No further attempts g the
eradication of fire ants from the southerp Usa
have occurred since the cancellation of mirey,

In hindsight, fire ants, with their painfuy] sting
and easily recognized nests, made thejr spread
alarming. Public outcry and politica] pressure
eliminate the venomous invader, and the contfi.
dence during that era of the recently discovereq
synthetic insecticides to eliminate pests led to
the regrettable widespread applications of hep-
tachlor and dieldrin. With the development of
the mirex bait there was a very significant redyc.
tion in the amount of insecticide applied and ap
assumption that it was not hazardous to humang
and wildlife. Certainly acute mammalian toxicity
Wwas not apparent, but its environmental persis-
tence and biomagnification were not anticipated.
In addition, its effect on non-target arthropods,
especially other ants that would feed on the bait,
may have facilitated fire ant reinfestations and
their spread into habitats not dominated by fire
ants (Markin et al., 1974; Buren in Canter, 1981, p-
F-29).

During the period of the large-scale eradica-
tion and control pPrograms, the area under the
fire ant quarantine sti]] continued to expand.
However, these programs most likely operated
under the logistical and technical problems iden-
tified in the eradication feasibility trials. Thus.
while the eradication of fire ants from the south-
ern USA was a goal, technologies, such as 2nvi-
ronmentally compatible, species-specific control
methods were not available to eliminate fire ants
and return and/or retain the native ant ccosvs-
tem over millions of hectares, Nevertheless. the
development of insecticidal fire ant baits for the
eradication/control programs provided the basis
of a control tactic (i.e. broadcast application of
bait-formulated insecticide) that continues to be
the most efficient and environmentally compati-
ble method of reducing fire ant and other pest ant
populations (Fig. 30.1).

S S —

302 —F; fotogyand (PM

and fast-ae ting baitsthatrare ellective within three
days in contrast to the two to four weeks for tra-
ditional baits (Oi & 01, 2006). The acute toxicity of
active ingredients used in currently available fire

With the early emphasis on fire ant eradica-
tion, research focused on identifying effectiv
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19371978 1980-present
Active ingredient LDsy ( mg/kg) Active ingredient LDs (mglkg)®

Calcium Cyanide 39¢ Hydramethylnon I'146
Chlordane 137-590¢7 Fenoxycarp 1'6 800
Dieldrin 51-64¢ Abamectin 1o
Heptachlor 70-230¢ Methoprene > 34 600
Mirex 365-6009 Pyriproxyfen >5000
Spinosad >5000
Fipronil 957

Indoxacarb 1730
LDso, amount (mg) of technical active ingredient (Al) per kg of body weight that kills 50% of rats

siven the Al orally. LDsq of formulated Products may be Much higher (less toxic) than A| alone,
" LDsgs from Barr et al. (2005).
" LDsg from Pesticide Action Network (Wwwpesticideinfo,org/!ndex.html)‘
LDsos from Agency of Toxic Substances ang Disease Registry (ATSDR)
{ www.atsdr.cdc.gov/toxproZ.html#bookmarkOS).
" LDsg from St. Omer (1970).
: LDsy  from http://extoxnet.orst.edu/pips/abamecti.htm; LDsy of formulated fire ant products
> 5000 mg/kg

1971-1979: natural
enemy surveys in 1998-present: integration of

S. America ang usa; biological+insecticide contro|
1962-69  1973-T Solenopsae

1958-fire ant S daguerrej  found in Bragi
1018-black IFA 1933-red IFA quarantine biocontrol 1996 o
enters USA enters USA begins studies in T solenopsae 1997-2Q01: Phorid flies
S. America found in USA established in Usa

! !

1910 1920 T1 930

1940 T1 950 1960 1970 1980 1990 2000 2010

1986-present: site specific insecticide

1929-black (FA 1948-chiordane 1957-1960 1962-1978 1980 based IFA management
first collected to indiv. nests eradication control programs
h . p hydramerhylnon
with dieldrin ang with mirex bait bait register d 2000-4: Caiif
1937-calcium cyanide heptachior failed ait registere v alifornia

to individual nests eradication attempt

1985-2004 registration of
IGR and other fire ant
control agents

4 Transition of chemical and biclogical fire ane
control measyres in the USA. Year active ingredients
registered for fire ant control: 1985 fenoxycarb (IGR), 1986
abamectin, 1998 s-methoprene (IGR) and Pyriproxyfen (IGR),
2000 spinosad and fipronil, 2004 indoxacarb,
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Identification of the pest species is one of the
most basic and critical components of IPM. In the
case of fire ants, species identification and nomen-
clature can be problematic. The name “fire ant”
is most commonly used in reference to the red
imported fire ant (S. invicta). However, “fire ant”
also applies to other species in the genus Solenop-
sis (Taber, 2000) and “imported fire ant” is also
used in reference to the black imported fire ant
(S. richteri). Both of these species were acciden-
tally introduced separately from South America
into the USA before 1935 and at the time were
considered to be two forms of the same species,
Solenopsis saevissima richteri. It was not until 1972
that the two forms were formally named as sepa-
rate species. Of the two species, red imported fire
ant is more widespread, with black imported fire
ant restricted to northern pockets in the states of
Mississippi, Alabama and portions of Tennessee.
In areas where the species overlap, they have
hybridized. The majority of research and control
efforts are for red imported fire ant, and most con-
trol recommendations are applied to both species
and the hybrid. Distinguishing fire ants among
each other and from other ants generally requires
training. Thus, with an incursion into a new geo-
graphic area, initial detection of red imported fire
ant often occurs after an infestation had estab-
lished and spread. Such has been the case with the
discoveries of red imported fire ant in California
in 1997, New Mexico in 1998, Australia in 2001,
Taiwan in 2003 and in 2005 Hong Kong, mainland
China and Mexico.

The life cycle, behavior, seasonal development
and other biological aspects of red imported fire
ant have been examined intensively and provide
a foundation for fire ant IPM and an understand-
ing of the characteristics of a dominant invasive
species. A brief overview of the biology of red
imported fire ant is provided below.

Like all ants, fire ants are social insects that live
in colonies and display the following characteris-
tics: (1) cooperative brood care, where immature
ants are tended by groups of adult worker ants
that are not their parents; (2) overlapping genera-
tions, where at least two different generations of

ducing fertile offspring. The non-reproductiVe,_ or
workers, perform tasks necessary for colony gyp.
vival, such as foraging for food, caring for imma.
ture ants and reproductives, colony defense and
nest building.

Communication needed to coordinate the
activities within a colony is mediated by chemica)
signals called pheromones. Some of the behaviorg
regulated by pheromones include queen recog-
nition and trail-following, or recruitment to 4
food source. Chemical cues also are used in the
recognition of colony nest mates and play a role
in aggression and establishing territorial bound-
aries between colonies. Understanding the chem-
ical communication among fire ants can lead to
novel methods of control if communication can be
disrupted or to improvement of insecticidal baits
by making them attractive more specifically tored
imported fire ant and less available or acceptable
to non-target ants. Research on such pheromones
and their applications is currently in progress.

Fire ants develop from eggs, through four
stages of larvae, to pupae, and finally to adults.
Depending on temperature, red imported fire ant
development time from egg to adult ranges from
20 to 45 days. Adult workers can live as long as
97 weeks, but depending on size and temperature,
lifespans range from 10 to 70 weeks. Queens can
live as long as five to seven years with maximum
egg-laying rates of over 2000 eggs per day. Thus,
red imported fire ant colonies can survive for sev-
eral years. With the large reproductive capacity
of the queen, control methods that kill workers
only and do not affect the queen generally result
in colony recovery.

Mature red imported fire ant colonies also con-
tain a reproductive caste of non-stinging, winged
(alate) males and females that will initiate new
colonies. Alates will fly from the nest and mate in
midair usually in late spring and early summer.
These mated females, or newly mated queens.
have been reported to fly as far as 19.3 km from the
nest, or even farther when aided by wind, but most
land within 1.6 km of their nest. After landing,
newly mated queens move to a protected, moist
harborage (e.g. in soil or crevices, under debris)

L q oo
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adults occur Qimlllfnnpnnc]y in-the same t‘nln.r:y:

amd{3)reproductive amd non-reproductive castes.

after mating. A queen sheds her wings after land-

where only the reproductives are capable of pro-
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ing, and lays a clutch of eggs which she will tend




until they developinto adult workers, Worker ants
will then tend the queen and the additional eggs

old, can construct nestsovera 0.9 m ip basal diam-
cter and 0.9 m high. Qver 4500 alates can be pro-
duced annually in large Colonies, but it jg spec-
ulated that fewer than 0.1% of the newly-mated
queens will Successfully found 5 colony (Taber,
2000). Nevertheless, enough queens wilj survive
and can quickly reinfest treated or disturbed areas
cleared of ants,

Colonies of red imported fire ant consist of
tWo types: (1) colonijes with only a single, fer-

densities of 99 to 370 nests per hectare, with
100 000-240 000 ants per colony. In contrast,
polygyne colonies are not antagonistic to other
polygyne colonjes and thus queens, workers and
immature ants (brood) can move between nests,
The visible mound structure of polygyne nests are
usually smaller jn size and closer together than
monogyne mounds with densities of 494 to 1976
per hectare, and 100 000-500 000 ants per mature
colony. Polygyne populations contain nearly twice
the number of worker ants Per unit area thap

Because colonjes are very mobile and Capable of
relocating within a day, red imported fire ant can
occupy seemingly inhospitable habitats by mov-
ing to more favorable niches as €nvironmenta]
conditions change.

While the knowledgebase on red imported fire
ant biology and ecology is sizeable, Population

available for fire ants,

30.3 | Control Strategies for
fire ants

30.3.1 Biological control of fire ants

Classical biologica] control, that s the release,
establishment anq Spread of effectjve natural ene-
mies of a pest, is one approach that offers the pos-
sibility for permanent regionga] Suppression of fire
ants. The introduction of exotic species into new
continents often occurs without Natural enemijes,

(Williams et al., 2003) compared to about seven
in the USA (Collins & Markin, 1971; Valles et al.,
2004). The absence of Natural enemies can allow
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exotic species to attain much higher population
densities in newly invaded regions than in theijr
native homelands, Accordingly, fire ant popula-
tions in the USA generally are five to ten times
higher than in South America (Porter et ql., 1997),

Interest in natural enemies of both red

extended back into the era of the mirex con-
trol programs. In the 1960s Silveira-Guido et al.
(1973) conducted extensive studies on the par-
asitic ant Solenopsis (Labauchena) daguerrei which
was found on severa] species of Solenopsis fire ants
in South America, Other parasites, such as Psey-
dacteon phorid fljes and Orasemq eucharitid wasps,

ated as biological control agents (Williams et al.,
2003).

hania solenopsae and Vairimorpha invictae) have

in the field, Thelohania solenopsae (recently placed in
genus Kneallhaziqg: Sokolova & Fuxa, 2008) causeq
reductions of up to 83% in field populations of
black imported fire ants in Argentina. This organ-
ism was discovered in the USA in 1996 and has

in population reductions of 63% and smaller nest
sizes in the USA. In addition, T, solenopsae infected
fire ant colonies Were more susceptible to fire ant
bait than uninfected colonjes, Vairimorpha invic-
tae infections alone and in combination with T,
solenopsae have resulted in dramatic declines (53-
100%) in red imported fire ant Populations in
Argentina (Briano, 2005). Vairimorpha invictge is
currently being evaluated for release in the USA.
In 1997, the first successful releases were
made of a phorid fly (Pseudacteon tricuspis) which
parasitizes and eventually decapitates fire ants.
Another phorid fly (Pseudacteon curvatus) has since
been released and established in the UsA on both
black imported fire ant and red imported fire ant.
Direct mortality of individua] fire ante through

presence of phorid flies disrupts normg; foragip,
behavior (Porter, 1998 ). In laboratory Studies dele.
terious impacts on colonies by foraging disryp.
tion have been inconsistent and influenceq by the
experimental designs. An extensive field study i
Florida could not detect reductions in fire ant pop-
ulations by p. tricuspis relative to natural flucey,.
tions in fire ant populations (Morrison Porter.
2005). All the above studies caution that detection
of fire ant population reductions by phorids may
require more species and time,

30.3.2 IPM of fire ants

IPM for imported fire ants includes utilizing cyl-
tural, biological and chemical contro] methods or
their combination. [n contrast to the concept of
treating entire counties or states for fire unt eraq.
ication as discussed earlier, fire ant [pA entails
site-specific, goal-oriented management programs
for commonly infested sites. Current approaches
to manage imported fire ants were described in
state extension service bulletins (Flanders & Drees,
2004; Drees et ql,, 2006). The goal of these programs
was to prevent or eliminate problems causud by
fire ants for a specific land-use pattern rather than
elimination of ajj ants from the ecosystem. Cer-
tainly, doing nothing js recognized as one option,
especially where the potential for being srung is
minimal due to the lack of human or fire ant activ-
ity. Predominately shaded and/or dry habitats are
unfavorable to fire ant colonization and may not
require treatment, Where fire ant suppression is
desired, justified use of insecticides has remained
the primary tactic for control. Because fire ant
baits generally need to be fed upon within a day
before they degrade, timing bait applications rela-
tive to active toraging can improve control, Dey-ol-
opment of additional insecticide products that
are more cost-effective, target-specific and sajor
to the user and the environment will continue (0
improve fire ant IPM.

Control in urban areas
Because of the fire ant’s aggressive stinging beha:
or, fire ant contro] Programs have been developc!
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parasitism-by-p-t; TCuspts was found to be-<1%-but

lelds, buildings, electrical equipment, vegetabl.

the main phorid fly impact is thought to be indj-
rect. For example, it is well documented that the

gardens, flower beds and shorelines, Each of thes:
areas is often frequented by people and pets and
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represents differept situations that may require greater number of other ants besides fire ants. Its

different treatment regimes. In lawns and athlet-
ics fields where thereis a low tolerance for fire ants
(4 primary habitat of fire ants that js frequented
by people), three main treatment approaches, or
rograms, have beep described:

PROGRAM 1: “Two-sTEp METHOD”

This program used the broadcast application of a
hait formulated Product (step 1), followed by treat.
ing nuisance ant nests with an individual nest
treatment (step 2). This has been the least-toxic,
most enVironmentally sound approach for treat-
ing heavily infesteq medium-sized to large areas
(Riggsetal., 2002; Drees, 2003). However, it was not
suggested for use ip Previously untreated areas
with few fire ant nests (<8 nests/ha), or where com-
petitor ant species were to be preserved. The goal
of this program Wwas to reduce fire ant problems

colonies within a fey days, treatment of individ-
ual nests (step 2) may be unnecessary if fast—acting
baits are broadcast in step 1.

PROGRAM 2: INDIVIDUAL NEsT TREATMENTS
This approach was best used in small areas (usy-
ally 0.4 ha or less) with fewer than 8 to 12 nests

colonies in surrounding areas (Barr et al, 1999),
Individual nest treatments included insecticides
applicd as dusts, granules, granules drenched
with water after application, liquid drenches,
baits, or aerosol injections, Non-chemical treat-

Water also could be used,

PROGKkAM 3: LONG-RESIDUAL coNTACT
INSECTICIDE TREATMENT

This brogram used a long-residual contact insectj-

cide applied to the soi] surface (Drees et al., 2006).
€s¢ liquid or granular treatments could kill a

effects could pe more rapid than the other pro-
grams and reinvasjon of treated areas by migrat-
ing colonies and newly mated queen ants was mip.
imized as long as the insecticide remained actijve,

Control in agricultura] Production systems

In commercia] agriculture, Jjustified treatment
Ccosts would be less or equal to the losses sustained
by fire ants,

Community—wide and areawide fire ant
Mmanagement and abatement programs
Although site-specific IPM approaches have been
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munity leadership and involvement. In addition, the availability of global Position-

ing and geographic information Systems haye

Integration of biological contro] agents with facilitated delineation angd treatment of infested
chemical contro] programs areas.

Efforts have been made to demonstrate the impact In 2000 and 2001, er, adication programg Wwere

of integrating classical biologica] control agents implemented jn Southern California, USA and in

30.4 | Eradication programs in
southern California and
Brisbane, Australia

around Previously treated areas,
In southern California, after the initial discov-

eradicated by state department of agri- program made applications from February 2000
culture personnel throughout the USA and the through February 2004, treating over 29 000 sites
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in one county alone. The treatments were made following termination of prescribed treatments

to most propertjes four times Per year at three. may still fail to detect low numbers of surviving
to four-month intervals, Post-treatment monitor-  colonjes, Utilizing computer modeling with sate].
ing began three months after the fina] treatment |jte imagery to locate favorable fire ant habitats
and showed fewer than 5% of the sites remained has made surveillance more efficient, yet improve-
infested. However, because of budget reductions, ments in detecting fire ants at very low pPopula-
the eradication effort was terminated in Febry. tion densities are 3 critical need. New incursions

signiﬁcantly and additiona] treatment areag and ecology, highly unlikely. With eradication in the
surveillance was required through 2007. I 2006, southern Usa no longer an option, greater empha-

area was obviously chal]engmg, but most likely forthe ongoingdevelopmentofﬁre antIPM as wel]
was facilitated by having a well-funded, single, as recent eradication Programs. Furthermore the
Centralized authority to direct ang implement fire ant eXperience can serve as 3 blueprint from

erties of 160 000 in the treated area, an infestatjon References
fate of about 0.03%. The impressive eradication Banks, w. A, Glancey, B. M., Stringer, C. E. ot al. (1973).
effort in Australia benefited from high public sup- Imported fire ants: eradicatiop trials with mirex bait.
Port and secure funding. Journal of Economic Entomology, 66, 785-789

The major problem with documenting Success- Barr, C. L, Summerlin, w. g Drees, B. M. (1999),
ful ¢radication s to find and eliminate the last fire A costlefficacy comparison of indjvidyaj mound
ant colony. Surveillance for two (or more) years treatments and broadcast bajts, In Proceedings of
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