OVERVIEW OF THE TEXAS IMPORTED FIRE ANT
RESEARCH AND MANAGEMENT PROJECT

Bastiaan M. Drees and Ray Frisbie
Department of Entomology, The Texas A&M University System
College Station, Texas 77843-2475

ABSTRACT. The Texas Imported Research and Management Project was initiated in 1997
after the Texas Legislature provided funding for the plan developed in response to Texas
House Bill 2341 authored by Representative Tom Rarnsey in 1995. The project h d s 35
research, regulatory and education projects annually at all of the major Texas institutions
involved in addressing the red imported fire ant. Three committees providing oversight for the
project are described. In addition, production of educational support materials and a web site
for information delivery, outreach Extension education focus on community-wide fire ant
integrated pest management, and special projects undertaken with funding fiom the Texas
Department of Transportation and the Texas Army National h a r d are reviewed. Involvement
of people in this cooperative and collaborative effort and other indicators of the project's
success are discussed.

Phorid Flies for the Biological Suppression of Imported Fire Ants in Texas: Region
Specific Challenges, Recent Advances and Future Prospects
Lawrence E. Gilbert
Section of Integrative Biology and Brackenridge Feld Laboratory
University of Texas, Austin
Abstract: At the University of Texas Austin's Brackenridge Field Laboratory we maintain
one of only two laboratories in the U.S. devoted to research on the basic biology of
Pseudacteon phorid £lies, a species-rich genus of of fire ant parasitoids. Some of our
proximate goals include 1) screening various South American species of Pseudacteon for
their potential to negatively impact the red imported fire ant, Solenopsisinvicta, 2) testing
prospect species for their host specificity, 3) developing methods for rearing candidate
species, and successfblly introducing them to Texas, and 4) monitoring impact of fire ant
phorids on local ant community organization. During the course of introducing P.
Picuspis into S. invicta populations across central and south Texas we have identified
particular challenges to applying this tropical species of Pseudacreon to the biocontrol of
the imported fire ant in Texas. These include the high rate of polygyny in fire ant
populations and a harsh, unpredictable climate of the region. Nevertheless, field-bred P.
tricuspis have been recovered at approximately half of experimental release sites, and over
periods ranging up to 19 months. In South America, we have collaborated with colleagues
to study the life histories, geography and seasonal phenologies of several little known
Pseudbcteon species such as P. cultellatus. In laboratory experiments we have shown that
different species of P s ~ c t e o nvary in the extent to which they disrupt the foraging
activities of fire ants. In other experiments, we have assessed the impact that P. tricuspis
has on colony fitness, indirectly measured through proxy variables such as protein
consumption. Our results across a broad front of investigations lead to the conclusion that
in Texas, biological control of fire ants using phorid flies will likely require more than a
single species of Pseuclacteon, as well as region-specific tactics, not fostered by a
centralized and homogenized approach. Such tactics include maintaining additional
species, selecting lines of P.Pinrspis to improve fly sex ratios on polygynous fire ant
colonies, and including additional phorid species that live naturally in more Texas-like
environments in Argentina.

DEVELOPMENT OF Beauveria bassiana FORMULATIONS AND GENETICALLY
MARKED STRAINS AS A POTENTIAL, BIOPESTICIDE FOR IMPORTED FlRE ANT
CONTROL

Harlan Thorvilson, David Wheeler, and Michael San Francisco
Dept. of Plant and Soil Science
Texas Tech University
ABSTRACT
A strain of Bemeria bassiam successfirlly reduced populations of Solenopsis invicta
in two seasons of field trails. A coating of peanut oil on alginate pellets of B. bassiana
mycelia sigdicantly reduced S. invicta colony ratings. Genetically tagged strains of B.
bassiana carrying an antibiotic resistance gene and the b-glucuronidase gene product will
serve to iden* the fbngus when it is used for biocontrol against S. invicta. Tests on the
insecticidal capabiity of the reporter strains in the laboratory indicate that they are as effective
as the wild type parental strain and can, therefore, be used in field studies.

COMMUNITY-WIDE RED DlPORTED FIRE ANT MANAGEMENT PROGRAMS
IN TEXAS
Nathan L. Riggs, Lisa Lennon, Charles L. Barr, Bastiaan M. Drees,
Scott Cumrnings' and Curtis Lard2
Department of Entomology, Texas A&M University
College Station, Texas
ABSTRACT. Results fiom implementing and evaluating the impact of five "pilot showcase"
community-wide imported fire ant management programs in Texas are presented. This approach
for managing red imported fire ants achieved the following: 1) fire ant populations were reduced
considerably following initial treatment; 2) control was maintained with repeat applications as
necessary; 3) broadcast application of baits did not often eliminate native ant populations as
feared, and in some cases resulted in increased ant species diversity collected in baited cup
samples; 4) pesticide cost and use were reduced for residents a result of the community-wide fire
ant management approach; 5) fire ant problems experienced by residents were reduced; 6) the
level of knowledge residents reported of fire ant management options increased as a result of their
involvement in these programs; and, 7) residents reported feeling a sense of accomplishment for
working collectively to achieve a mutual goal and plan to continue these programs.

Bowie County Texas Imported Fire Ant Management Initiative

Carl Teel, Commissioner, Bowie Co., Pct. 4
Linda Remer, Office Manger, Pct. 4
Charles L. Barr, Extension program Specialist, TAEX
Eric Lum, Bowie County Agent, TAEX
During the election campaign of 1998, Mr. Carl Teel used fire ant abatement as one
of the major points in his election bid to become Commissioner, Precinct 4, of Bowie
County, Texas. The major goals of the plan were to increase public awareness and
education of fire ants and their control as well as to provide some direct governmentsponsored relief of the fire ant problem. The Bowie County Plan manages to strike a
workable compromise within the constraints of effective, responsible fire ant control, the
economics of tax dollars, and the desires of private citizens. About 12% of Precinct 4
households are directly served by the county government, twice a year, at an average cost
to the taxpayer of a mere $3.70 per year. The plan not only helps control fire ants and
increases public knowledge of the subject, but does it in a way that makes participants an
equal partner with government - a relationship that may carry over into other, more
important concerns. The Bowie County Precinct 4 Plan can serve as a model for
municipalities or other organizations wishing to sponsor fire ant control efforts in Texas.

Product Evaluations, Field ResearCh and New Products Resulting
from Applied Research

Charles L. Barr, Extension Program Specialist - Fire Ant Project, TAEX
Rody Best, Extension Assistant - Fire Ant Project, TAEX
A number of products and methods for fire ant control were tested in 2000.

Exxant, an individual mound treatment product (14.2% turpentine, 0.2% ammonia) appeared to
shatter colonies in the short-term. However, these colonies died off, resulting in control similar
to a standard treatment by seven days.
The fungus, Beauveria bassiana, was tested in a series of five individual mound treatment
trials. Results were disappointing with an average control from the test organism that was
statistically similar (P< 0.05) to untreated control mounds at one month post-treatment.
Deltamethrin Dust (0.05% deltamethrin) was tested shortly before an extremely rainy period in
the fall of 2000, the product appeared to give somewhat slow control and cause considerable
colony movement, though there was eventually 100% control of treated mounds by 16 days.
Nouguard Ant Repellent, a capsaicin-based compound, was tested for its ability to repel fire
ants in trees. Results indicated that the product had some repellent action, but failed to eliminate
ant activity in the tree canopies, as did Lorsban 4E.
Another test compared hydramethylnon bait, pyriproxyfen bait and diazinon contact
insecticide, all applied as both mound treatments and broadcast. Individual mound treatments
were time consuming and used considerably more insecticide and required roughly five times the
labor, but yielded more rapid suppression than broadcast baits.
A trial of hopper blend bait products conducted under very hot, dry conditions yielded poor
performance by hydramethylnon bait (AmdroQ). Pyriproxyfen-based bait (Distance@)was slow
to control ants, but yielded expected results after several months. The test supported the idea of
IGR baits acting as a "safety net" in hopper blends when applied during adverse conditions.
Several formulations of fipronil were tested for their speed of suppression. All the formulations
performed similarly and are still providing very good control at one year. Activity was somewhat
slower than Talstar (0.2% bifenthrin), but that is characteristic of the compound. The high rate of
fipronil bait performed somewhat better than Amdro though the low rate was similar.

SURVEY AND REGULATORY PROGRAMS FOR THE IMPORTED
FIRE ANT IN TEXAS
Awinash P. Bhatkar, Coordinatcr for Plant Quality Programs, Texas
Department of Agriculture, P.O. Box 12847, Austin, Texas 78711,
E-mail: abhatkar@agr.state.tx.us

ABSTRACT:
The red imported fire ant (FA), Solenopsis invicta Buren has
impacted almost every aspect of agriculture. As an integral part of the Texas
Imported Fire Ant Research and Management Plan, the Texas Department of
Agriculture (TDA) plays a central role in preventing the artificial spread of
this devastating pest into non-infested areas through regulatory and quarantine
actions. TDA contributes to reduce the artificial spread of IFA by undertaking
various regulatory activities. These activities involve surveys, establishment
and enforcement of quarantine requirements, implementation of compliance
agreements, soil and sediment analysis for environmental monitoring,
certification of locations fkee of IFA infestation, and certification of honey bee
equipment and other quarantine articles for their export to IFA-free areas. The
current IFA quarantine map for the State of Texas is provided on the next age.

Predation of Red Imported Fire Ants by Native Ants: A review of the prospects of
utilizing native ants in IFA management
Asha Rao and S. B. Vinson
Texas A & M University, College Station, TX 77843-2475
Abstract:
Ants are considered one of the more effective predators of other ants. In fact, as
the Imported Fire Ant @;A), Solenopsis invicta Buren, has spread across the United
States, it appears to have replaced or significantly reduced the diversity of the native ants.
As the E A has invaded new areas it has become the dominant ant, particularly in
disturbed environments. Much of this spread having occurred as land has been
increasingly disturbed through the expansion of both urban areas and land placed under
cultivation. The IFA has been described as a weed-like species and exhibits the
characteristics of an invasive 'Tramp Ant" species.
As a result, the IFA appears to be able to out compete and even predate on and
eliminate other predatory ant species. But is this inference correct? Here we review the
interaction between the native predatory ants and the IFA, to evaluate whether some
native ants are able to co-exist with the IFA and to consider the possibility that some
native ants are capable of attacking and eliminating small IFA colonies.

PHYSIOLOGICAL INVESTIGATIONS OF EVENTS LEADING TO EGG YOLK
PRODUCTION IN FIRE ANT QUEENS.
Larry L. Keeley and Danielle K. Lewis, Department of Entomology, Texas A&M University.
Reproduction and colony founding are related physiological events in the imported fire ant.
Reproduction and colony founding start with a mating flight by unmated alate (winged) queens and
males. The queen mates during the flight, returns to the ground, breaks off her wings (dealation) and
searches for a refuge suitable for establishing a colony. Internally, hormones are released in response
to mating that cause her flight muscles to degenerate. The proteins released from the degrading flight
muscles are converted by the fat body into vitellogenin - the precursor for vitellin, the yolk protein.
Vitellogenin is released from the fbt body and camed by the hemolymph to the developing oocytes
where it is taken up and deposited in the oocyte cytoplasm as droplets of vitellin. The vitellin is used
as a source of amino acids for protein synthesis during embryo growth. The newly mated queen
initially deposits a few small eggs that produce tiny workers called nanitics. The nanitios begin to
feed and tend the queen so that she is enabled to undertake full reproductive activity and produce the
tens of thousands of eggs that result in a mature colony. Flight, dealation, flight muscle degradation
and vitellogenin synthesis and deposition into eggs are all endocrine-regulated events - singly andor
collectively. The objective of this research is to identify the hormones involved in these events and
determine means to disrupt the hormonal actions by appropriate hormone mimics or inhibitors.
Fire ant vitellin has a native molecular weight of 354-kDa and is comprised of two subunits of
171- and 182-kDa. The two subunits appear to be synthesized independently with only the 182
subunit present in non-egg forming, alate virgin females. Both subunits are present during egg
formation by either virgin females or mated queens. The 171-kDa subunit is present in dark queen
pupae but disappears after adult eclosion, and the 182-kDa subunit appears after day 5. It appears the
171-kDa subunit may regulate the onset of vitellogenin uptake by the oocytes. The presence of the
182-kDa subunit in the hemolymph, without promotion of vitellin formation, suggests that the
regulation of reproduction may require the presence or activation of a vitellogenin receptor in the
oocyte plasma membrane for uptake of the circulating vitellogenins.
To understand the nature of the vitellogenins and their regulation, the vitellogenin gene has been
cloned and sequenced. Dot-blot analysis of fht body RNA correlates vitellogenin gene expression
with hemolymph vitellogenin in mated queens. The juvenile hormone regulates vitellogenin
expression in females of most insect species. Treatment of isolated abdomens from newly mated
queens with methoprene, a juvenile honnone mimic, showed a dose-response stimulation of egg
formation, but inhibition of vitellogenin-mRNA in the fat body. The results suggest that juvenile
hormone may affect the uptake of vitellogenin to form eggs, but the regulation of vitellogenin gene
expression for vitellogenin synthesis by JH is being examined. Whether vitellogenin gene expression
is regulated by other insect hormones such as neurohormones or ecdysteriods is also being
investigated.
Our results suggest that there may be unique endocrine regulations for reproduction and colony
founding in fire ants, relative to the current understanding about other insect species. Elucidation of
these regulations will suggest new approaches to manipulating fire ant biology. Promoting premature
flight muscle degradation would prevent mating; reproduction may be suppressed by the inhibition of
flight muscle degradation or the synthesis and uptake of vitellogenin.

FIRE ANT FEEDING TRIALS

Erik Meyer, Sherry Ellison, S. Bradleigh Vinson, Edgar F. Meyer
Dept. of Biochemistry & Biophysics and Dept. of Entomology
Texas A&M University, College Station, TX 77843-2128 USA
During the imported fire ant (Solenopsis invicta) life cycle, the queen and larvae require
protein and amino acids for development. Blocking this nutritional pathway would kill the
colony by reducing the number of eggs and by preventing existing larvae &omdeveloping. A
major proteinase in 4& instar larvae was identified as chymotrypsin. This 4& instar enzyme
was isolated, inhibited, and purified for crystallization. In an attempt to disrupt the protein
digestion cycle, several serine proteinase inhibitors were studied: two small molecule
inhibitors (PMSF and AEBSF) and two protein trypsin/chymotrypsin inhibitors (aprotinin 6.5
kDa and lima bean trypsin inhibitor 20 kDa. These serine inhibitors were formulated in either
dried egg yolk or in liquid sucrose and were then fed_to isolated fire ant colonies. The general
health of the queen and brood was monitored by measuring the queen's weight, the number
of eggs laid, and the larval enzyme specific activity for chymotrypsin and elastm. The most
potent serine inhibitar, PMSF, was refbsed at high concentrations by the ants and was
consumed at lower, ineffective levels. The protein- based inhibitors may have been placed
directly on the antero-ventral region of the fourth instar for digestion and thus inhibition;
however, no effect was detected. Selective evolutionary pressures on the fire ants in dealing
with inhibitors resulted in the same observed effects on the colonies, whether they were fed
an inhibitor or not.

Cloning of the V-ATPase subunit c and other gene fragments from
the Red Imported Fire Ant Solenopsis invicta Buren

Patricia V. Pietrantonio, Department of Entomology, Texas A&M
University
A cDNA corresponding to the proton transporting subunit c (16kDa)
from the V-ATPase was cloned from worker ants. Three transcript sizes
of lo-, 5- and 2.5-kb, respectively, were identified in northern blots of
whole worker ants. It is possible that the different transcript sizes reflect
tissue-specific differences in transcription but this has not been
investigated. A cDNA fiagment (700 bp) encoding the fill open reading
fiame of troponin C was also obtained.
Further, during experiments aiming at cloning G protein-coupled
receptors fiom this ant, several PCR products encoding various protein
fragments were identified. These include PCR products corresponding
to: a putative glucose transporter protein fiom fire ant workers (534 bp)
that is similar to human glucose transporter 8, myosin heavy chain (850
bp), elongation factor 2 (850 bp), filarnin (600 bp), cuticular protein
(450 bp) and a ribosomal protein (1 kb).

Analysis of a n t e ~ aproteins
l
of the red imported fire ant
Robert ~ e n t h a lDaniel
~ ~ , Velasquez', Stephen Hoog' and Susan T. weintraubb
V i s i o n of Lie Sciences
The University of Texas at San Antonio
and
bDepartment of Biochemistry
The University of Texas Health Science Center at San Antonio
The antenna plays a major role in red imported fire ant (RWA) colony communications,
containing a variety of mechano- and chemoreceptors, as well as secretory glands. With the intent
of exploiting this communication system for management of RIFA, we are studying antennal
proteins involved in olfaction. We previously found protein composition differences between
male, queen and worker antennae, as analyzed by polyacrylamide gel electrophoresis. The clubless
male antenna contains two major proteins, Siml and Sim2, of low molecular weight (14-20 m a )
and acidic isoelectric point. The worker antennal club consists of two segments(A9 and A10) and
the queen antennal club consists of three segments (A9, A10 and A1 1). Female clubs contain
three low molecular weight proteins, Siapl (18 ma), Siap2 (16 kDa) and Siap3 (14 ma). In-gel
tryptic digestion was performed on the Siap 1 and Siap2 bands fiom pooled worker A9 segments
and A10 segments. Tryptic peptide maps obtained by MALDI-TOF mass spectrometry show that
Siapl in worker segment 9 is identical to Siapl in segment 10, and Siap2 fiom worker segments 9
and 10 are identical. The tryptic fragments were further analyzed by electrospray ionization mass
spectrometry. A mass fragment of 953.60 Da from Siap2 in segment A9 was found to have the
This appears similar to the sequence of residues 98sequence (K/R)-I/L-I/L-ILL-P-V-S-I/L-A-K.
108 of a putative odorant-binding protein from Apis mellifera (Genbank BE844261). In the queen
antenna, Siapl is less abundant in segments A9 and A10 compared with A1 I, whereas in workers,
Siapl appears to be equally distributed in the club segments. It is likely that Siapl-3, as well as
Siml -2, are odorant- and pheromonebiiding proteins.
The segments containing a n t e d glands (A9 in workers; A9 and A10 in queens) show a
prominent protein band near 23 kDa, SiapO, which is not seen in any other segment. In queens,
SiapO has about twice the intensity as in workers. Since queens have about twice the number of
antennal gland pores as workers, SiapO may be a gland-related protein.

Acknowledgment: Supported by a grant from the Texas Imported Fie Ant Research and
Management ProjeGt

THE IMPACT OF IMPORTED FIRE ANTS,OTHER PREDATORS AND FIRE ANT
CONTROLS ON TEXAS QUAIL POPULATIONS
Brad Dabbert and Rob Mitchell, Department of Range, Wildlife, and Fisheries Management, Texas
Tech University, Box 42125, Lubbock, Texas 79409-2125
It is intuitive that ground nesting birds, such as northern bobwhite (Colinus virginianus),
regularly encounter red imported fire ants (RIFA). Some observers have concluded that immobile
animals near RIFA colonies, such as hatching northern bobwhite chicks, suffer significant mortalities.
Others have observed relatively dense northern bobwhite populations in areas occupied by RIFA and
concluded that RIFA must not limit bobwhite populations. These observers concede that RIFA must
cause mortality of some chicks in the population, but this mortality is not sufficient to cause northern
bobwhite populations to decline below limits set by other factors (e.g., predation by vertebrates, food
limitation, drought).
Our research team initiated an experiment in 1997 to examine these hypotheses. We compared
hatching success and survival rate between broods that hatched from nests protected from RIFA and
from non-protected nests. Hens were captured in early spring and fitted with a radio transmitter. We
then used telemetry to locate and monitor hens and their nests. We protected half the nests by
broadcasting an insecticide onto a 60- x 60-m area centered on the nests. Chicks hatching in nonprotected nests were exposed to the naturally occurring density of RIFA in the area of the nest. We
measured hatching success on the day of hatch by determining the proportion of successfully hatched
eggs. We measured brood survival when chicks were 21 days old by flushing the hen and chicks and
determining the proportion of hatched chicks that were still alive. Hens led broods away from the
nests a few hours after hatch; thus broods that hatched from protected and unprotected nests were
subject to the same habitat conditions and RIFA densities after hatch. Broods only benefited from the
insecticide treatment during hatch and a few hours posthatch. This entire experiment was repeated in
1998.
Our results were surprising. Only 2% of northern bobwhite chicks k;non-protected nests were
killed by RIFA while hatching. However, survival of chicks from nests treated with insecticide was
more than twice that of chicks from non-protected nests (60% versus 22%). Mortality caused by
RIFA appears to be additive to other mortality hctors that have historically caused northern bobwhite
chick mortality before the appearance of RIFA. Chick s u ~ v aisl related to the number of RIFA
captured in a bait cup placed in nests on the day after hatch. When > 300 RIFA recruit to the bait
cup, chick survival approaches zero. If < 300 RIFA recruit to the bait cup then survival is similar to
that of chicks that hatched fiom nests protected from RIFA. Thus not all areas of the landscape
harbor RIFA populations that are sufficiently active to kill entire broods. Protecting nests that are
located in low RIFA activity areas, fiom vertebrate predators may increase chick recruitment into the
fall population. Nests can be protected from vertebrate predation using fences. Other studies have
indicated that increasing nest success by altering predator populations initially causes more chicks to
hatch. This increased hatch often does not result in greater numbers of birds in the fall, however,
because populations are already at or near their carrying capacity. In this situation densitydependent
factors, such as food limitation, act to limit chick survival, preventing a net increase in population
size. We believe the current evidence suggests that northern bobwhite populations cohabiting areas
with RIFA are below their carrying capacity. We postulate that if more nests in areas containing low
RIFA activity survive to hatch, then more chicks should survive to subadult status. We suggest nest
success can be increased by reducing populations of predators in the nesting area or physically
protecting nests. We have initiated a study to determine if hens whose nests are physically protected
from mammalian predators will have more chicks survive until EaU than hens whose nests are exposed
to predation.

PHEROMONAL CONTROL OF QUEEN EXECUTIONS IN FIRE
ANT COLONIES

Richard Deslippe, Department of Biological Sciences, Texas Tech
University, Lubbock, TX 79409-3131

ABSTRACT
In this conference presentation, I summarize several years of
research in my lab on queen production and regulation in colonies of
fire ants (Solenopsis invicta). Various circumstances trigger worker
execution of nestmate queens, and the triggering mechanism
apparently involves a queen pheromone. Although hexane extracts of
queens induce executions, they are not particularly effective. In
sharp contrast, a queen extract prepared in a buffered solution is
extremely effective in stimulating workers to execute sexual larvae.
We have identified the likely storage location of the pheromone, and
are now proceeding to deduce the chemical properties and structure
of the pheromone. Whether the active compound is the same one
inducing queen executions remains to be seen.

ECONOMIC ASSESSMENTS OF RED IMPORTED FIRE ANT ON TEXAS' URBAN AND
AGRICULTURAL SECTORS
Curtis Lard, David B. Willis, Victoria Salin, and Sara

obis son'

ABSTRACT
The red imported fire ant (Solenopsis invicta) has become a major economic pest to various
sectors of the Texas economy. In order to determine the economic cost and benefits of this pest on
selected urban areas and on agriculture, two surveys were conducted. In 1998-1999, the estimated
costs of controlling and managing fire ants in the 5 metroplexes of Austin, Dallas, Fort Worth, San
Antonio and Houston exceeded $580 million. In 1999-2000, the estimated fire ant damages and
control cost to Texas agriculture exceeded $90 million.

This research was jointly conducted by Curtis F. Lard, Professor, (.Departmentof Agricultural Economics,
Texas A&M University, 2124 TAMU, College Station, TX 77843-2124), David B. Willis, Assistant Professor
(Department of Applied and Agricultural Economics, Texas Tech University, MS 2121, Lubbock, TX 794092121), and Victoria Salin, Assistant Professor, Department of Agricultml Economics at Texas ABLM University. Sara Robison is a Graduate Research Assistant in the Department of Agricultural Economics at
Texas A&M University.

Genetics and Male Sterility of Fire Ant Populations
Spencer Johnston and S. Bradleigh Vinson
Texas A&M University

Repeated bottlenecks, associated with the introduction and spread of the red imported
fire ant, have had profound effects upon the genetic makeup of the introduced form. Those
genetic effects include reduction in the number of alleles at all loci, a consequent reduction of
genetic variation at all loci, and a high degree of relatedness among colonies. Included also
are chance allele frequency changes (genetic drift) - which changes are reflected in small but
significant differences in allele frequencies in different fire ant populations.
One of the profound effects is upon the sex determining loGOs'mg flow cytometry
to score ploidy, dissection to score fertility, and automated genotyping of microsatellite loci
to score genetic variation, we find 20-50% male infertility. Many but not all of the infertile
males are diploid. The work is ongoing.

UPDATE ON USDA-ARS FIRE ANT BIOLOGICAL CONTROL RESEARCH
David F. Williams and Richard J. Brenner
USDA-ARS Center for Medical, Agricultural, and Veterinary Entomology
1600 SW 23d Drive, Gainesville, FL 32608
A National Fire Ant Strategy was initiated in 1998 by the USDA-ARS, Center for
Medical, Agricultural, and Veterinary Entomology (CMAVE) in Gainesville, Florida to
coordinate efforts among federal, state, and private sectors to ensure that current and new
technologies are quickly evaluated for effectiveness, and rapidly implemented. The goal of the
strategy was to develop and optimize integrated pest management (IPM) tactics using
biologically-based components with the goal of reducing the imported fire ant @FA)to levels
below economic thresholds on agricultural lands and local elimination of this pest in urban
environments. By coordinating these efforts between federal, state and private groups, we
could release and monitor biological control organisms in several states, compare regional
results, develop new biological controls, mass propagate those that are successkl, and then
develop these into IPM strategies for area-wide management of the imported fire ant.
Our biological control research has concentrated on three self-sustaining agents, 1) a
parasitic ant, Solenopsis (Lzbauchena) dbguerrei (Santschi), 2) phorid flies in the genus
Psuedacteon sp., and 3) two pathogens, Thelohania solenopsae, and Vairimo?pha invictae.
The parasitic ant is a potential stress factor of fire ant colonies and is being held in quarantine
at CMAVE. In quarantine, previous attempts to transfer S. daguerrei from S. richteri to S.
invicta colonies have not been successll but hopefully, future studies will solve this problem.
The fire ant decapitating fly Pseudacteon tricuspis is rapidly expanding out of release sites
around Gainesville, FL. The flies have also been released in 11 states and appear to be
established at point locations in 7 states (AL, FL,LA, MS, NC, SC, and TX). A second
species, Pseudacteon curvatus, has also been released and appears to be established in
Alabama. IFA colonies have been inoculated with the pathogen, Zlaelohrmia solenopsae, in
10 states (AL, AR, FL, GA, LA, MS, NC, OK, SC and TN). Infections have been detected in
9 of these states (AL, AR, FL, GA, LA, MS, NC, OK and SC). In Florida, we have
inoculated both polygyne and monogyne fire ant populations, and in Alabama and Tennessee,
we have inoculated not only the red imported fire ant, but also the hybrid.
Joint efforts between APHLS, ARS, & DPI

An important outcome of ARS phorid fly research is the recent decision by APHIS and the
Florida Department of Agriculture and Consumer Services Division of Plant Industry in
November, 2000 to mass rear phorid flies for controlled releases of these biological control
agents. Starting in the spring 2001, they will begin mass rearing Pseudbcteon tricuspis,
doubling the current output by CMAVE. The flies then will be shipped to field sites for
release in Florida, Georgia, North- and- South Carolina, Louisiana, Mississippi, Texas,
Alabama, Arkansas, Oklahoma, and Tennessee. Scientists fiom APHIS, w o r t , MS
facilities will oversee releases and assist states in monitoring field sites.

Fire Ant Research at the USDA-ARS, South American Biological Control Laboratory:
Juan Briano is conducting biological control studies in South America concentrating on
field studies with microsporidian pathogens nelohania solenopsae and Vairimorpha invictae.
In addition, he also studies the parasitic ant Solenopsisdaguerrei and assists with phorid fly
explorations. In recent studies with microsporidia, he has been monitoring pathogen-infected
S. invicta populations in field sites north of Buenos Aires. The plots, infected with T.
solenopsae and/or K invictae, are located along roadsides in Santa Fe Province, Argentina.
Preliminary results indicate a reduction in active S. invicta colonies ranging fiom 53 to 100%.
Fire ant integrated pest management pilot test on Fort Jackson, South Carolina:
In May, 2000, a cooperative study by USDNARSICMAVE; EPAs Pesticide
Environmental Stewardship Program; DoDs U.S. Army Environmental Center (AEC), and
Center for Health Promotion and Preventive Medicine (CHPPM); U.S. Army and Air Force
National Guards; Clemson University; the Council of State Governments Southern Legislative
Conference (SLC); and Aventis was established in South Carolina. The objective is to
determine if an IPM strategy of chemical treatments plus the addition of multiple biological
control agents will reduce the number of chemical treatments needed over time to control IFA
populations. The integrated strategy combines computerized Arcview GISIGPS precisiontargeting technology to plot and monitor IFA mounds, classic biological control agents
specific to the IFA (the parasitic phorid fly, Pseudacteon tricuspis, and the microsporidian
pathogen, lhelohania solenopsae,) and use of the chemical fipronil.
After three months, preliminary findings indicate that the chemical treatment with fipronil
reduced IFA populations by 96% in the plot with the chemical treatment plus biocontrol (Plot
A) and by 87% in the plot with the chemical treatment only. In the untreated control, there
was an increase of 44% in IFA populations. Adjacent to Plot A, phorid flies were observed
attacking IFA workers in 3 different colonies, indicating the phorids that were released have
established at the release site and are exerting pressure, attacking and parasitizing foraging fire
ant workers. Samples of IFA workers in Plot A indicated successfbl inoculation of colonies
with the pathogen, Thelohania solenopsae. The demonstration will continue for three years.
Imported fire ant area-wide management proposal:
An ARS area-wide proposal (5 years) was submitted to USDA-ARS in January, 2001 for
the suppression of IFA populations in pastures. The goal is to use available self-sustaining
IFA biological control agents in conjunction with bait toxicants to, (1) maintain low fire ant
populations, in addition, (2) reduce numbers of chemical bait treatments and, (3) slow
reinfestation into treated areas. The test plots will be located in Oklahoma, Texas and Florida.
The principal investigators on the project are R. Brenner, D. Oi, S. Porter, R Vander Meer,
and D. Williams fiom USDA-ARS, Gainesville, FL;A-M. Callcott, USDA-APHIS, Gulfport,
MS; B. Drees and C. Barr, Texas A&M Univ.; R. Wright, Oklahoma State Univ.; and P.
Koehler, University of Florida. The project was recently fbnded.
Recent Accomplishments by USDA-ARS-CMAVE:
1) Shifted ARS imported fire ant research to develop and release biological control agents
that are self-sustaining, environmentally safe, and economical
2) Established rearing of two species of phorid flies for release in field sites in the U.S.

INTRA-COLONY TRANSMISSION AND THE DISCOVERY OF A NEW SPORE TYPE
FOR Z Y E L O H . SOLENOPM IN RED IMPORTED FIRE ANTS
David H. Oi, David F. Williams, and James J. Becnel
USDA-ARS Center for Medical, Agricultural, and Veterinary Entomology
1600 SW 23d Drive, Gabesville, FL 32608
Thelohania solenopsae is a rnicrosporidian pathogen of imported fire ants.
Transovarial transmission has been documented fiom infected queens, however the
horizontal transmission pathway of T.solenopsae within a colony is unknown. Red imported
frre ant, Solenopsis invicta, colonies can be infected by introducing live brood (mainly larvae
and pupae) infected with T.solenopsae. Live, infected brood introduced into uninfected
colonies were adopted and raised to adulthood instead of being executed by the recipient
colony. Various combinations of infected larvae and pupae were introduced into red
imported fire ant colonies to detexmine which stage(s) of brood result in infections.
Introductions of infected larvae with uninfected pupae which eclose into adult worker caste
fre ants resulted in an 80% infection rate of the inoculated colonies. Infections %om
introductions of infected pupae with uninfected larvae resulted in a 37.5% infection.
Infections were also detedted in 11.6 and 3.7% of the adult worker caste ants that eclosed
fiom uninfected large larvae and pupae, respectively, that were held with infected adults
workers. Microscopic examination of infected brood revealed binucleate sporoblasts and a
new spore type of T.solenopsae in S. invicta pupae.
Update on field releases: Inoculations of the microsporidium T.solenopsae made in 1998 2000 in 10 southern states [AL, AR, FL,GA, LA, MS, NC, OK, SC, & TNJwere monitored
to assess the impact of T.solenopsae on fire ants in different geographic locations. In 1999,
infections were detected in 7 of these states [AR, AL,FL,GA, LA, MS, NC], but infections
were not maintained in 2000 at two sites [AL, NC]. Infections were detected &om new
inoculation sites in OK and SC in 2000. Multiplequeen imported fire ant populations seem
to maintain infections longer than single-queen populations. Newly-mated fire ant queens
that were naturally infected with T.solenopsae could initiate new colonies, however these
colonies died after an average of 113 days (range 33-445, n=lO) in contrast to healthy queens
which can live 5-7 years.

Potential Applications of the Response of Phorid Flies to Fire Ant Semiochemicals
Robert K.Vander Meer and Sanford D. Porter

Center for Medical Agricultural and Veterinary Entomology, USDA, ARS, 1600 SW
23rd Drive, Gainesville, FL 32608 USA
Electrical stimulation of fire ants induces them to release semiochemicals. We discovered
that these semiochemicals activate resting phorid fly parasites to fly toward the odor
source and then attack the ants. We have adapted the electrical stimulation system to
rearing boxes to test whether or not the production of flies can be increased using this
method. The results ftom our first attempts at improving phorid fly (Pmuzkfeon
trimpis) rearing using electrical stimulation showed the following in paired
treatmentJcontro1 comparisons: there were 29% more attacking flies in the treatments,
which resulted in a mean increase in fly production of 19%. These first results are highly
encouraging and point to the potential of this method in increasing rearing efficiency. We
hope to demonstrate in the future that with this method fewer flies will have to be cycled
back into rearing to achieve the desired production rate, thus providing more flies for
release. A preliminary study of the effects of fire ant electrical stimulation and rearing
efficiency of another phorid fly, Psetuhcteon nrrvatus, also indicates production
increases. These semiochemicals have great potential in phorid fly rearing and in the
development of an efficient and specific trap for phorid fly detection in the field.
Research to isolate and identifl the active compounds is underway.

DIGGING BEHAVIOR OF PSEUDACIEON
FLIES, PARASITES OF THE RED IMPORTED FIRE ANTS
Richard J.W.
Patrock, Cristina Papp and L.E. Gilbert
Brackenridge Field Laboratories, University of Texas at Austin, Austin, TX 78712

Abstract
Matching climatic factors across source and sink is considered to be a strong determinant of the
success of classical biological programs. Pseudacteort tricuspis (Diptera: Phoridae), a parasite of
the red imported fire ant, is being released in the southeastern United States in a management
effort involving a number of states and institutions, including Texas and our laboratory at the
University of Texas. Many of our release sites are in drier areas of south Texas where
temperatures and vapor pressure deficits are substantially higher than in the fly's native South
American home. The effects of these high temperature regimes on the life history of phorids
associated with fire ants are clearly dependent on where immature phorids reside. If immature
stages are associated intimately with the fire ant mounds or tunnels, temperature and water
relations are more suitable for survivorship than those on the soil surface.
Is Pseudacteon tricuspis fossoriai? We addressed this question by placing pupae on and in soil
profiles and examined for differences in emergence rates and body sizes associated with different
soil depths. Flies emerged from up to 15 cm of soil but emergence rates declined markedly with
increasing depth. Depth had no perceptible influence on body size or sex ratio of flies that broke
the soil surface.

IHELOHANLQSOMNOPSAE (MICROSPORIDA:THELOHANIIDAE)IMPACC
ON SOLENOPSLS INMCTA IN A NATURAL UNMANAGED SYSTEM
Tamara J. Cook
Department of Biological Sciences
Sam Houston State University
Huntsville, TX 77341-2116
Microsporidia are unicellular, obligate, intracellular parasites of a wide range of animal
taxa, including three species described fiom fire ants in the genus Solempsis (Knell and
Allen 1974, Jouvenaz and Hazard 1978, Jouvenaz and Ellis 1986). These parasites are
good biological control candidates for red imported fire ants because, they possess a stable
transmission stage, the spore, and they can be transmitted vertically from queen to offspring
(Briano et a1 1996). Furthermore, reduced densities of Solenopsis richteri in South
America are correlated with the presence of the microsporidian Zhelohania solempsae
(Briano et al 1995 a, b), and this parasite is reported to be the most common pathogen of
fire ants in Brazil (Jouvenaz et a1 1980). Zlzelohania solenopsae was recently discovered in
U.S. fire ant populations (Williams et al 1998) and laboratory studies demonstrated that S.
imticta colonies infected with T. solenopsae had significantly less brood and adults than
control colonies, and infected queens exhibited reduced fecundity and early death (Williams
et al 1999). As part of an overall objective to utilize T. sdempsae & a control agent of S.
invicta in the United States, I investigated its natural population dynamics and its impact on
fue ant colony density and size in a natural unmanaged system.
Two circular one-acre plots were established at Camp Swift, a Texas Army National
Guard training fkility: One plot with microsporidia infected fire ants and one plot with no
microsporidia. All colonies within each plot were flagged and counted. Beginning with the
date the plots were established, and every 60-90 days thereafter for a period of 18 months
(seven times total), length, width, and height were recorded for all flagged colonies,
including any new colonies that appeared between sample dates, and each colony was
sampled and screened for the presence of microsporidia to determine intercolonial
prevalence. Additionally, 30 ants fiom all positive samples were individually dissected to
determine intracolonial prevalence. Volume of fire ant mounds was compared using a t-test
following normalization of the volumes using the square root transformation (Sigmastat for
Windows, version 2.03).
At the positive site, intercolonial prevalence ranged Erom a high of 47% at the
beginning of the study to a low of 9% at the January 2001 sampling date. Since January of
2000, the intercolonial prevalence at the positive site has been steadily declining. The mean
intracolonial prevalence ranged fiom 21% to 44%, with one individual colony in July 1999
having 93% of all ants infected. Mound volume of infected colonies was significantly less
than mound volume of uninfected colonies within the positive site ( ~ 3 . 9 9 1 ,d.E=146,
P<0.001), and mound density was slightly greater at the negative site. It proved difficult to
keep track of individual colonies over time; however, anecdotal evidence suggests some of
the infected colonies disappeared completely over the course of the study. This indicates
that at this location, microsporidia are having a detrimental effect on fire ants. Long term
monitoring at Camp Swift continues to fiuther elucidate the effects of this parasite on
imported fire ants

Complex Trophic Interactions and The Impact of Fire Ants on Biological Control
Micky D. Eubanks
Department of Entomology and Plant Pathology
Auburn University, AL 36849
Red imported fire ants, Solenopsis iMctu Buren (Hymenoptera: Formicidae), are usually
considered serious pests. Solenupsis invictu workers, however, are voracious predators
and are fiequently among the most abundant natural enemies in agroecosystems within
their range. The goal of this study was to quantify the relationship between the abundance
of fire ant workers with the abundance of insect pests and their natural enemies in cotton
and soybean and use this information to develop experimental tests of the direct and
indirect effects of fire ants. Densities of S. invictu workers were negatively associated
with all 17 herbivore taxa sampled in cotton and 13 of the 16 herbivore taxa sampled in
soybean. The abundance of fire ants, however, was also negatively correlated with the
densities of 22 of 24 natural enemy taxa found in cotton and 14 of 16 natural enemy taxa
in soybean. Path analysis of abundance data and greenhouse and field experiments
suggest that indirect interactions involving fire ants were fiequently complex and
mediated by predator avoidance behaviors of herbivores and natural enemies.

QUANTITATIW ASSESSMENT OF INTERFERENCE AND EXPLOITATIVE
COMPETITION BETWEEN NATIVE ANTS AND INVASIVE FIRE ANTS
Leah Gibbons
Department of Ecology and Evolutionary Biology, University of Tennessee, 569 Dabney
Hall, Knoxville, TN 37996
e-mail: Igibbonl @utk.edu

Abstract

Although mechanisms to account for the success of invasive species have been
proposed, experimental evidence of these mechanisms is lacking. Among the most
frequently invoked mechanism is the competitive exclusion of native species by
invasives. The importance of competition in structuring ant communities is well
documented, and it seems likely that competitive dominance of invasive ant species over
native ant species is at least one of the mechanisms, and probably the main mechanism,
responsible for their success. In this study, I used baiting experiments in two recently
invaded habitats to document directly competitive interactions between native ant species
and the hybrid imported fire ant, Solenopsis invicta x S. richteri. This work provides
experimental evidence for the competitive exclusion hypothesis. I also used poisoning
and baiting experiments in the same two habitats to examine the hypothesis that the
imported fire ant's @A) high population levels are a key component of their competitive
success. Before poisoning, fire ants were better at exploitative competition than were all
native ants combined. After I poisoned half of all fire ant mounds in the two habitats, the
results were reversed--native ants were better at exploitative competition than were fire
ants. Interference interactions made up a negligible portion of all competitive
interactions. The results of this study suggest that IFA is indeed better at exploitative
competition than native ants and that IFA's high population density is crucial to its
success. These results offer hope for biocontrol techniques that aim to reduce either
population density of fire ants or their foraging activity.
Introduction

In this study, I test two not mutually exclusive hypotheses for the success of invasive
fire ants in Tennessee. First, I test the hypothesis that fire ants are better competitors than
native ants. Then, I test the hypothesis that high fire ant density plays a role in their
competitive ability.
Interspecific Competition
There are several general mechanisms that allow an invasive species to be successfil.
They may occupy vacant niches, escape their native biotic constraints, invade a
community depauperate in native species, or be adept at exploiting disturbed habitats
(Mack et al. 2000, Williamson 1996). In the case of the imported fire ant (FA), isolating
any one cause of their invasion success is impossible, as many different factors seem to
contribute to their success (Jouvenaz et al. 1981, Porter and Savignano 1990, Porter et al.
1997). One hypothesis concerning fire ant invasion success invokes its superior
competitive ability. Although the role of competition in structuring communities in

Adoption of PolygyneDerived Newly Mated Queens by Queenless
Monogyne and Polygyne Solenopsis invicta Colonies

Robert K. Vander Meer, Leeanne E. Alonso*, and James Anderson
Center for Medical Agricultural and Veterinary Entomology, USDA, ARS, 1600 SW
23rd Drive, Gainesville, FL 32608 USA.
*Current address: Conservation International, 1919 M Street, Suite 600, Washington,
D.C. 20036 USA.
We reported earlier that queens, either monogyne or polygyne of the fire ant, Solenopsis
invicta, have a remarkable affect on conspecific recognition. After removal of their
colony queen(@ workers quickly become non-aggressive toward non-nestmate workers
and to introduced newly mated queens. We demonstrate here that queenless workers
readily adopt multiple monogyne-or polygyne-derived newly mated queens, although
usually over time the number of maintained queens is reduced to one. However,
sometimes-orphaned colonies will adopt and maintain more than one queen, thus creating
a "polygyne" colony. Newly mated queens adopted by workers have a distinct advantage
over their claustrally founding cohorts in biomass production and a ready-made worker
force to shield them from negative outside forces. A complex genetic scenario dictates
that monogyne workers should execute all monogyne and polygyne-derived newly mated
queens and that polygyne workers should execute all monogyne derived newly mated
queens, but accept a proportion of polygyne-derived queens. We demonstrate here that
the genetic rules do not apply to queenless worker groups, since workers from both social
forms readily accept monogyne-derived newly mated queens. Polygyne workers adopting
polygyne-derived newly mated queens have a greater probability of adopting additional
polygyne-derived newly mated queens, than the other possibilities. We suggest that the
behavioraVadoption phenomenon we report here opens the door to alternative
explanations of some of the events that have led to the widespread occurrence of
polygyny in the United States.

P o w h l Queen Influence on Conspecific Fire Ant, Solenopsis im'cta, Aggression
Robert K.Vander Meer and Leeanne E. Alonso*

Center for Medical Agricultural and Veterinary Entomology, USDA, ARS, 1600 SW
23rd Drive, Gainesville, FL 32608 USA
*Current address: Conservation International, 1919 M Street, Suite 600, Washington,
D.C. 20036 USA
Monogyne fire ant colony workers are territorial and are aggressive toward members of
other fire ant colonies. In contrast polygyne colony workers are not aggressive toward
non-nestmates, presumably due to broader exposure to heritable and environmentally
derived nestmate recognition cues (broad template). Workers from both monogyne and
polygyne frre ant colonies execute newly mated queens after mating flights. We
discovered that monogyne and polygyne queens have a remarkable effect on conspecific
recognition. After removal of their colony queen, monogyne worker aggression toward
non-nestmate conspecifics quickly drops to merely investigative levels; however,
heterospecific recognitiodaggression remains high. Queenless monogyne or polygyne
worker groups were also not aggressive toward newly mated queens. Queenless worker
groups of both forms that adopted a monogynederived newly mated queen became
aggressive toward non-nestmate workers and newly mated queens. We propose that the
powefil effect of fire ant queens on conspecific nestmate recognition is caused by a
queen produced recognition primer pheromone that increases the sensitivity of workers to
subtle quantitative differences in nestmate recognition cues. This primer pheromone
results in the regulation of exogenous reproductive competition in S. invicta and when
absent allows queenless workers to readily adopt a new queen. This extraordinary
discovery has broad implications regardiig monogyne and polygyne colony and
population dynamics.

"LLifehistory theory has put too much emphasis on reproductive events and has
zrndervalued stirviva1 features. (Gomendio 1998)
"

POTENTIAL IMPACT OF BIOCONTROL AGENTS ON COLONY
REPRODUCTION IN FIRE ANTS
Deby Cassill and S Bradleigh Vinson
Department of Entomology, Texas A & M University
College Station, TX 77843-2475 USA

INTRODUCTION
Oster and Wilson's 1978 synthesis of reproductive strategies for social insects, the
bang-bang model, proposes that the larger a colony is at maturity, the greater its
fecundity. The assumptions underlying the bang-bang model are that worker efficiency
increases with colony size and that energy profits fiom worker efficiency are invested
into reproduction (1978:s1). In this paper, we examine the relationship between colony
size and colony reproduction in the fire ant and speculate on the ability of biocontrol
agents to affect colony reproduction.
METHOD
Two independent sets of demographic census data fiom excavated fire ant mounds were
found to be statistically similar and were pooled for analysis. The first data set was
acquired during 1985 and the first month of 1986 when 44 field colonies fire ant colonies
were excavated and censused at a rate of 3 to 4 colonies per month for twelve months in
Tallahassee Florida, U.S.A. (Sanford Porter, unpublished data). Colonies were mature,
ranging fiom 87,500 workers to 265,000 workers. Data from two colonies were
eliminated because of high brood mortality during storage of the samples. The second
data set was acquired during 1988 when 89 colonies were excavated and censused at a
rate of about twelve colonies per month, bimonthly, for a total of seven months
(Tschinkel, 1993). Colonies were a combination of immature and mature, ranging in size
from 250 workers to 334,000 workers.
In a preliminary analysis of these data, we found that colonies produced 70% to
80% of their sexual offspring during the spring months, April, May and June. The
following analysis of the relationship between colony size and colony reproduction was
based on forty-three colonies excavated during the three spring months of 1985 and 1988.

RESULTS
Immature fire ant colonies (i.e., 250 to 10,000 workers) averaged fewer than 50 sexuals
per month. Adolescent colonies (i.e., 15,000 to 45,000 workers) averaged 1,000 sexual
brood per month. Mature colonies (i-e., 50,000 to 350,000 workers) averaged 5,000
sexual brood per month. Although young colonies produced fewer sexual offspring
than mature colonies, the important point is that, at maturity, colony reproduction was
independent of colony size (Fig. 1).

CARBOHYDRATE LOADING AND RECRUITMENT IN THE
RED IMPORTED FIRE ANT
James B. Martin and S. Bradleigh Vinson
Department of Entomology
Texas A&M University
College Station, TX 77845-2475
Introduction
Liquid foods, particularly carbohydrates, are important food sources for the red imported
fire ant. Colonies that have access to sugars have greater queen survivability and enhanced
colony mass, as compared to colonies without access to sugars (Williams et al. 1980). In a
central Texas study an average of 70 to 80% of foragers that did find food were laden with
liquid loads, which on average was 35% of their body mass (Tennant and Porter 1991).
Qualitative sugar analysis showed that these liquids had high glucose and fiuctose
components (Tennant and Porter 1991). Ternant and Porter (1991) attributed the great
density of imported fire ants in the southern United States, at least in part, to sugar
metabolism of workers.
The two social forms of the fire ant, due to differing relations with conspecifics, have
distinct relations with their environment and thus differ in their range of effective foraging.
Individual colonies of the monogyne form typically have a foraging range no greater than
150 m2 (Tschinkel et al. 1995). Polygyne colonies, presumably due to their lack of
conspecific aggression, have more diffise territories and may forage considerably fbrther
(see Martin et al. 1998). However, intra-specific competition for scarce resources may limit
foraging range in dense polygyne situations (R. Weeks, personal communication).
Both forms will travel across telephone lines and other corridors to access resources and
avoid barriers (authors, personal observation), fire ant recruits travel across relatively great
distances (> 30 m) to harvest honeydew fiom aphids (authors, personal observation). The
very practical question of how far fire ants will recruit across pesticide treated areas is also
relevant to control strategies. Baited treatments can be very effective at removing existing
fire ant colonies, but can leave their neighbors relatively unscathed. When colonies are
exterminated by toxicant application, surrounding colonies over time will detect the absence
of their former conspecific competitors and enter the now undefended treatment area for at
least some distance (Adams 1998, Adams and Tschinkel 1995). Determining the distance
they will travel out to remains problematic, but colony requirements and environmental
factors certainly play a role.
In considering fire ant carbohydrate foraging two lines of questioning must be
considered. First, fiom where are the fire ants getting these sugars? And second, how do
they bring the food back? This second question, the focus of this paper, can be further
subdivided into individual and collective questions. At the individual level we can ask how
much liquid food can an individual fire ant carxy and at the collective level, we can ask how
far can a colony effectively recruit.
Materials and Methods
A mature, monogyne Solenopsis invicta colony of approximately 150,000 workers with

DIETARY HABITS AND FORAGING DYNAMICS OF SOLENOPSLT INWCTA
BUREN IN OKLAHOMA.

James vogtl, Richard

ranth ham^, Erica or bed, Stanley ice^, and Russell wright2

Research summary
A study was undertaken to determine success rates of Solenopsis imicta Buren foragers
and identify foraged material in four Oklahoma habitats. Foraged material was collected and
identified throughout the spring, summer,and Ml,and forager success rates were estimated
using timed observations during spring and late summer. Characterizationof the vegetation
at each site coincided with observations of forager success. To fbrther describe dietary habits
of S. invicta within each habitat, refuse piles (="boneyards") (n=5 per habitat) were collected
and examined for identifiable material. Habitats included grazed, unimproved pasture,
undisturbed grassland, wooded roadside, and barren lakeshore. The lakeshore habitat was of
particular interest, given frequent complaints of fire ant stings by persons fishing and
camping near waterways in southern Oklahoma and other fire ant-infested areas. The
lakeshore site was located on Lake Texoma, Bryan Co., OK and was studied while water
levels were down, resulting in a strip of bare sand and gravel approx. 20 m wide, across
which S. invicta foraged to the water's edge.
Success rates of S. invicta were influenced by habitat and season (Fig. 1). The general
drop in liquid success rates (significant at the roadside site) may have been due to decreased
plant diversity measured at the sites fi-omspring to late summer, and an associated decrease
in honeydew-producing homoptera. Foragers relied on a different suite of foraged items
within each habitat. At the lakeshore site, dipteran adults, larvae, and pupae comprised
>58% of foraged particles. At the wooded roadside site, termites accounted for >21%of
foraged particles. Surprisingly, seeds were an important foraged item at the grassland and
pasture sites (-17 and 16%,respectively). Differences in forager success rates between
seasons and habitats should be taken into account in construction of energy budgets; this is of
particular interest for predicting survival of colonies in isolated areas outside of the larger
infestation in the U.S. Foraged material is reported in Table 1, and contents of refise piles
are reported in Table 2.
This research was conducted while the first author was an Assistant Researcher in The
Department of Entomology and Plant Pathology, Oklahoma State University, and was
supported by funding from the state of Oklahoma. Amie Hankins, Jeff Thrasher, Kristie
Thrasher, Isaac Taylor, Wayne Smith, Autumn Williams, and Don Arnold assisted in various
ways.

' USDA-ARS-BCMRRU,MiMississippiState, MS 39762

* Department of Entomology and Plant Pathology,127 NRC,Oklahoma State University,OK 74078
Department ofBiological Sciences, Smtham Oklahoma State University,Dmnt, OK 74701

EFFECTS OF MOUND CONSTRUCTION ON RED IMPORTED FIRE ANT NEST
TEMPERATCJIUS
D. B. Jones1, J. T. Vogtl, and L. C. Thompson2
1. Department of Entomology and Plant Pathology, 127 Noble Research Center, Oklahoma State University,

Stillwater, Oklahoma 74078.
2. School of Forest Resources, P.O.Box 3468, University of Arkansas, Monticello, AR 71656-3468.

Temperature is important to red imported fire ants (Solenopsis invicta Buren) because
of significant effects on fire ant foraging, metabolism, reproduction, and range expansion
(Wheeler, 1910; Vinson and Greenberg, 1986; Porter and Tschinkel, 1993; Thompson et al.,
1999). Since &st appearing in Alabama, range expansion of S. invicta has been impressive
(Callcott and Collins, 1996). After sweeping through much of the southeast, S. invicta is still
expanding north and westward. Recently fire ants have been discovered in California,
Arizona, and Nevada (USDA-APHIS web site). Models have been used to describe fire ant
range expansion, and soil temperatures are an important input parameter (Korzukhin and
Porter, 1994).
Nest construction appears to be a significant factor in explaining imported lire ant
expansion. Fire ants
have somewhat limited
Fig. 1. Mean hours imported fire ant mound temperature
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above 24" C per day.
adaptations for cold25
hardiness (Francke et
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al., 1986). Successll
colony growth of S.
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honeybees, who also
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normal growth (about
32-36"C) and a high
minimum temperature necessary for brood development (Seeley and Heinrich, 1981). This
would suggest that S. inviefa has a somewhat limited a b i i to thermoregulate, so it needs to
construct earthen mounds that serve as solar collectors to maintain its preferred temperatures
(Porter and Tschinkel, 1993).
Fire ant colonies established in the laboratory cease colony growth when the
temperature drops below 24"C, or rises above 36"C, with maximumgrowth occurring around
32°C (O'Neal and Markin, 1975; Cokendolpher and Francke, 1985; Porter, 1988). In the
field, colony growth occurs at soil temperatures much cooler than those measured in the
laboratory, with brood appearing in colonies when mean weekly soil temperatures (at 5cm)
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EXPERIMENTAL EVIDENCE AGAINST CUTICULAR
HYDROCARBONS AS NESTMATE RECOGNITION CUES IN THE
FIRE ANT SOLENOPSIS INVICTA.
James B. Anderson and Robert K. Vander Meer
Center for Medical Agricultural and Veterinary Entomology
U.S. Department of Agriculture, Agricultural Research Service
1600 SW 23d Drive, Gainesville, FL 32608

ABSTRACT
In ants, nestmate recognition is thought to involve a matching of chemical cues on
the body surface of the intruder with the experience-derived neural template of the
resident. Because cuticular hydrocarbons are the major compounds on the surface of the
exoskeleton, many researchers have assumed that these are finctional cues in nestrnate
recognition. However, even though many studies have found correlational and
circumstantial evidence to support this idea, except for one recent report (on the desert
ant CatygZphis niger) there is actually no direct evidence that cuticular hydrocarbons
fbnction as actual cues in this process.
Recently, it has been found that cuticular hydrocarbons are exchanged among
nestmates during physical contact, grooming, and trophallaxis, and sequestered in each
ant's postpharyngeal gland. It is thought that this system function as a constantly
updating colony-level "Gestalt organ", through which individual ants acquire the
chemical profile of their nestmates and blend them with their own to create a uniform
colony odor.
In the present study we designed experiments (1)to confirm the finding that ants
circulate and blend together their collective cuticular hydrocarbon mixture and (2) to test
the hypothesis that cuticular hydrocarbons function as nestmate recognition cues in the
Red Imported Fire Ant, Solenopsis invicta. We applied pure synthesized hydrocarbon to
the body surface of a large worker fire ant, and then isolated this 'painted ant' with
smaller workers fiom the same mother colony. We predicted that the ants of each
isolated group would spread the hydrocarbon treatment around over time to each other by
trophallaxis, grooming and physical contact, producing a range of deviations fiom the
normal colony composition of hydrocarbons. At intervals during the course of the
experiments, ants were removed, 'tested' back in their mother colony to see if they were
recognized as 'alien', and subsequently assayed for hydrocarbon profile. Logically, if the
cuticular hydrocarbon composition finctions as a nestmate recognition cue, ants with a
composition which deviated fiom the norm should elicit an aggressive response when
tested back in the mother colony (recognition as alien by former nestmates).
A variation in hydrocarbon composition was successfblly produced in the
experimentally treated groups. However, we found no significant correlation of
aggression scores with deviation fiom the mean hydrocarbon composition of individual
ants. These results do not support the hypothesis that cuticular hydrocarbons finction as
nestrnate recognition cues in S. invicta. Other lipid compounds in the mixture, fiom both
genetic sources (pheromones, exocrine gland secretions) and environmental influences

SEED PREDATION BY FIRE ANTS MIGHT THREATEN AN ANT-PLANT
MUTUALISM
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South Carolina Cooperative Fish and Wildlife Research Unit
G27 Lehotsky Hall
Clemson University
Clemson, SC 29634
Abstract
The red imported fire ant, Solenopsis invicta, continues to occupy new habitats in
North America through range expansion and as a result of forest fiagrnentation. Plants that
are involved in an apparent ant-plant mutualism are likely to be impacted by the invasion of
this non-native ant. These plants have seeds that bear lipid-rich external appendages
(elaiosomes) that serve as attractants to ants. Native seed-dispersing ants consume the
elaiosome, but discard the seed intact. As a result, plants benefit fiom ant-mediated seed
dispersal and ants, in exchange, obtain a food reward. We conducted an experiment to
determine if elaiosome-bearing seeds handled by fire ants have reduced germination success.
One hundred seeds of the bird's foot violet, Violapedzta, were presented to each of 10
colonies of S. invicta and 10 colonies of a native seed-dispersing ant, Aphaenogaster
carolinensis. In addition, we used unhandled seeds as a control. In recovered seeds
presented to S. invictaY 14.8% were intact, 17.8% were scarified, and 67.4% were destroyed.
All recovered seeds presented to A. carolinensiswere intact. Of the 1000 total seeds
presented to S. invicta, less than 2% germinated whereas 14.8% of 1000 total seeds handled
by A. carolinenesis germinated. We found that fire ants caused a significant (p<0.001)
decrease in K pedata seed germination. In comparison, there was no difference between
germination success in seeds handled by A. carolinensisand unhandled seeds. By consuming
or damaging seeds, S. invicta might reduce seedling recruitment and thereby affect
populations of ant-dispersed plants.
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Management of Red Imported Fire Ants on Large-scale and Small-scale
Linda M.Hooper-BBi, H. Story-Wbitney, and J. Legendre
Department of Entomology
Louisiana State University Agricultural Center
Baton Rouge, LA 70803

We investigated the efficacy of large-scale and small-scale management techniques to
control red imported fire ant mounds in urban areas using contact insecticides. Evidence fiom
a previous area-wide bait study showed that the effects of baits last at least three times as
long when applied on a large scale as compared to small scale broadcast bait applications.
Several lines of evidence fiom the bait study lead us to believe that, although baits lack
residual, large-scale treatments reduce immigration and reinfestation of a treated area
because of ant competition and physical barriers such as concrete. In this study, we tested the
hypothesis that large-scale treatment for reduction in fire ant mounds with contact
insecticides would also be more effective and provide long-lasting control when compared
with small-scale treatments.
This study focused on three granular contact insecticides, which were broadcast on largescale plots and small-scale plots in greater Baton Rouge. Over and Out (0.014% fipronil),
Talstar Granular (0.2% bifenthrin), and DeltaGard (0.1% Deltamethrin) were used as model
compounds in this study. All treatments were broadcast at the high rate according to the
label. The largescale plots were apartment complexes with greater than 1 acre of landscape
areas (treatable area). The small-scale plots were individual homes near LSU that had far less
than 1 acre of treatable area. Most homes had 5,000 to 10,000 ft2 treatable area. Appropriate
contemporaneous untreated control areas were followed throughout the study. The plots were
treated in June and early July 2000. Small-scale plots were all treated by a professional pest
control operator fiom Baton Rouge Pest Control to reduce variation that may occur if
multiple operators were utilized. The large-scale plots were treated by the personnel of the
red imported fire ant laboratory at LSU. All replicate large-scale plots for a single treatment
were treated on the same day. Nine large-scale plots were treated for the study; three
complexes were used for each chemical treatment. Thirty homes were used as small-scale
plots; ten house were treated with each chemical. Two months post treatment, one home was
removed fiom the study because the garden remained flooded for next 2 months due to faulty
plumbing.
Two of the three contact insecticide treatments for the large-scale plots reduced fire ant
mounds >80% throughout the study. We have obtained 7 months of control with Over and
Out and Talstar. Deltagard may have been less efficacious during months 2-6 because of dry
conditions when we broadcast the granules. It is also possible that, before irrigation occurred,
the turf was cut and some of the insecticide was lost. All granular contact insecticide
treatments provided fire ant mound reduction when compared to initial infestations and a
contemporaneous untreated control.
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ABSTRACT
Texarkana, Arkansas initiated a fire ant abatement program in 1993. This p i I ~ t
program, called the Neighborhood Fire Ant Abatement program, was a joint effort
between the Miller County Cooperative Extension Service and the City of Texarkana,
Arkansas. It was limited during the first year to 29 blocks, divided among 6 sections of
the city, which differed in soil type, levels of lawn maintaince, and lawn size. Each year
plots within treated areas were compared with plots located outside of the treated area
under the same environmental an cultural conditions allowing a fair review of the
effkctivenessof the program over the past eight years.
INTRODUCTION
Texarkana, Arkansas is a border town, located on the Arkansas - Texas border. Fire
ants have been present in Texarkana since the early 1980's. The Extension County
Council identified fire ants as a problem they felt the Arkansas Cooperative Extension
Service to test a pilot program on fire ant control based on experience with mosquito
abatement programs.
METHODS AND MATERIALS
The primary objective of the Neighborhood Fire Ant Abatement Program is to provide
an affective program to reduce the populations of fire ants in a large area in an
economical and environmentally fiiendly manner. This program also removes all
handling of pesticides fiom the homeowners, uses less pesticide, safer pesticides, and is
applied properly. Two to three sets of plots are used each year to monitor the
effectiveness of each treatment. Each plot consists of a fifty foot by fifty-foot square
located in sets of two. Each set of plot locations are selected with the "Treated" plot
being located within the treated area of a neighborhood and the "Check" plot being
located in the same area under similar cultural and soil conditions, but outside of the
treated area. Each plot is laid out by establishing a permanent landmark at the NE,SE,
NW,or SW comer of the plot. Any deviation fiom true north is noted. Plots are checked
prior to each treatment and the number of visible mounds within the plots is recorded.
The plot results along with other observations within the treated areas of the program are
evaluated by extension personnel and adjustments are made as needed.
The first treatment is applied in either April or May depending on climatic conditions
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Introduction
Community fire ant abatement prohave taken root in Arkansas (Watson et a]., 2000).
Unlike demonstratom or educational programs where state Extension W t y or county Extension agents
are responsible for program implementation,the community itself takes ownership of the program with
assistance from Extension Arkansas City is one such community. Its residents initiated a fire ant
abatement program in 1999. Fire ants were managed using the Extension-recommended two-step method,
with spring and fall applications of baits. A questionnaire was conducted in Dectmbtr, 2000 to determine
public opinion about the program. Our goal was to assess participation in and effectiveness of fire ant
abatement and control methods, as well as identify areas of program improvement.
Study Area

Arkansas City (population 487) is 1.2 square kilometers in size and is located in Desba County in
southeaskm Arkansas(U.S.Bureau of the Census, 2000). The county is situated in the Mississippi Delta
and borders the Mississippi River. According to the 1990 national census (the most recentdata which is
cmently available), the county's population of 16,798 residents live in 5,957 households(U.S.Bureau of
the Census, 19%). Ofthe 75 Arkaasas counties, Desha County ranks 68th in persons (5,621,34%) and
fbdies (1,219,27.3%) below poverty level, and 63rd in median household income ($15,719, U.S.Bureau
of the Census, 1990b).
Methods
One-on-one personal and telephone interviews were conducted by three interviewers from
December 7 14,2000. Forty residents or 8.2% of the total population of ArkansasCity were interviewed
(U.S.Bureau of the Census, 2000). The nszarchers estimated about 150 households were present in
Arkansas City; thus,responses repabout one-fourth (26%) of all households.
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In this small community, the inkmiewersand respondentswere fsmitisrwith one another prior to
the interview. Two interviewers were block coordinatorsand bad been involved in the abatement program.
A minority interviewer (Le., Afiican-American) was recruited to improve response rates and opemess of
can play a
minority respondents(Tashakkori & Teddlie 1998). Sadies show that the race of an inte~ewer
role in response bias,particularly ifa staodardized rne-mmment process is not followed (Fowler &
Mangione 1990). Weiss (1968) found in a study of w
e
W mothers that a higher 'rapport' with the
interviewer resulted in biased data. Because interviewers were known by respondents prior to the
intewiews, the interviewers sttessed the need to know the 'good and bad' about the program throughout the
interview (Tasshakkori & Teddlie 1998).
Telephone interviews were conducted during daylight and evening hours. Face-to-face inte~ews
were conducted during daylight hours by approaching residents entering and exiting the Arkansas City
courthouse and those attendinga community church Home addresses of respondents were mapped. A
visual inspection indicated all block areas in the abatement program were sampled (Figure1). The sample
was deemed satisfixtory since fire ant treatments were made on a block level and payments to the program
were made on a lot basis.

The interviewers worked indepeddy and questioned adult household members > 17 years old
After a brief introductionexplaining the intewiewers' sffiliation and purpose of the mey,the inkmiewer
asked and recurded responses to five open-ended questions. Open&
&ow
were used to elicit a
wide-range of responses about the progmm, its successes, and its failures. These questions were: (1) What
do you think of the fire ant abatement program here in Arkansas City? (2) Prior to the abatement program
what did you use to control fin ants? (3) How much were fire ants costing you prior to the fire ant
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BACKGROUND
Dallas Co. is located in the south central region of Arkansas. The first known infestation of fire ants was
identified in 1986. In 1991, a small portion of Dallas County was infested. The Federal Imported Fire Ant
Quarantine encompassed only that small portion. In 2001 the entire county is under the Quarantine, and it is a major
issue for a majority of the 9,600 residents of the county.. The county's Ex3ension Council, composed of community
leaders, have identified fire ants as a major problem. By their identification of fire ants as major problem Dallas
County has implemented a strong fire ant education effort. The Extension office has conducted public
demonstrations, public awareness meetings, and youth programs trying to education Dallas Co. residents on fire ant
history, biology and management.
DEMONSTRATIONS
County level demonstrations continue to be a key component of a county agriculture agent's education
effort. Fire ant education is no any different. The fust fire ant product demonstration was conducted in 1995.
Individual mounds were treated with contact insecticides and evaluations were made on a active or inactive basis.
Since 1995 the protocols have changed to minimize the time involved in evaluatingfire ant products. In 1998 a
demonstration was conducted at the Fordyce High School where bait stations were used for the first time. Hot dogs
were used as bait and placed on via1 caps. After 30 minutes the ants were closed off into a vial. The vials were
collected and the ants were counted The treatments of various broadcasts of bait products were evaluated using this
method. For many Dallas Co. residents this was the first time the effectiveness of broadcastingbait materials was
discussed The demonstration was a success because of the interest it generated. In 1999 and 2000 we have W e r
refined the bait evaluation method and today estimate the number of ants per station Thereby, minimizing the time
needed to evaluate fire ant products. The data collected is research based, but since we often do not replicate the
plots they generally serve only as demonstfation of the various products available to minimize fire ant presence.
City-wide neighborhood abatement programs have been promoted throughout Arkansas since the success
of the program in Texarkana. In 1996, the city government in Fordyce wished to pursue a similar program. A survey
was distributed throughout much of the city and it appeared there was much interest in having a program in Fordyce.
Of 137 surveys retumed to the county office, 110 admitted to having fire ant problems and having a desire to start a
program. A program was initiated by the city, with the understanding that it would have to take 'ounership' of the
program. The extension semice provided the past history of how a city program was being run in Texarkana, and
how it should be run in Fordyce. The mayor of Fordyce initiated abatement program, although he was advised that
the participants were isolated and treatments would not involve entire blocks. The program did not continue a
second year, due in part to a lack of organization and commitment to the program on the part of city personnel. It
was an example of the Extension Service, providing the information and trying to guide the program to a successful
en4 but a lack of city 'ounership' in the program proving to be its shortfall. However, many Fordyce residents, saw
the effectiveness of the fire ant management program, and continued to use broadcast bait applications in their
individual yards. A survey conducted in 1999 found that many of the residents joined the program because of the
recommendation of the Cooperative Extension Service and would have continued the program, but there was no
follow-up by the city. (Shanklin, 2001)
Demonstrations are important for many reasons. One of the most important reasons are the questions they
generate. Many times our clients have failures with control methods and it's the application procedure rather than
the product at fault. For example, although broadcast applications of bait have been promoted for well over 5 years a large portion of our clientele does not apply the bait products in this manner - often citing cost of material, and
ability to apply the product correctly as a major concern Through demonsirations we have shoun them proper
procedure and rates. We have found that most people do NOT read the label. One-on-one discussions with clientele
have found that many baits are applied directly to the mound, and are often watered in.
OTHER EDUCATION METHODS

MONITORING FOR FIRE ANTS IN CALIFORNIA
Drs. Les Greenberg and Mike Rust, Dept. Entomology, University of California
Riverside, CA 92521
Monitoring fire ant populations in California can require special techniques. Some of our
heavy infestations are in nurseries where the ants live under plastic without any visible
mounds. Golf courses are another difficult location - fiequent mowing destroys mounds on
the surface, although foraging tunnels can be seen. In both of these situations fire ants may be
numerous but mound counts are dificult. Therefore, we have tried measuring foraging
activity as an indicator of fire ant populations.
Our fire ant monitors consist of 15 ml centrifbge tubes containing 25% sugar water. We
fill these tubes to the 10 ml mark and then place them on the ground on small plaster
pedestals that keep them elevated just enough to prevent leakage. Ants can enter the tubes
and drink fieely over 24 hrs. At the end of this period we collect the vials and read the
volume of the remaining solution. From these readings we determine the volume consumed
by foragers in 24 hrs. We also count the number of ants in the vial or within 1 ft of the vial at
the time of collection. Obviously, foraging activity is influenced by local events such as
temperature and humidity, so that these results are significant only when compared to a
control plots. We believe the sugar water to be particularly effective in our dry southern
California climate because the ants need both the sugar and the water.
We set up a large monitoring program in a golf course in Rancho Mirage, CA. First we
determined pre-treatment levels for sugar water consumption. Our plots consisted of
homeowner areas adjacent to the greens. Monitors were placed every 20 ft along the
backyard areas of these houses. Treatments included granular fipronil, bifenthrin,
pyriproxyfen, hydramethylnon, and abamectin. We began post-treatment monitoring at 1
week and in some cases continued for 1 yr or more.
Seasonal sugar water consumption in control plots dropped between November through
February. Aside fiom these winter months treatment effects could be readily seen when
compared to the control plots. Ant counts at the monitors also showed the treatment effects
with the added benefit that the winter drop off was less apparent. In some cases we could get
mound counts to supplement the foraging data. All these measures gave comparable results.
We have also done trials of solid baits that could serve as monitors or as carriers for
toxicants. We have compared the attractiveness of 18 mesh ground up walnuts, peanuts, and
potato chips. In addition, we have prepared our own freeze-dried baits consisting of luncheon
meat, cat food, crickets, and earthworms. We prepare these baits fiom 18 mesh corn grits
and eggs as a carrier for our fieeze-dried material. We put these baits into an aluminum pam
with openings to the outside. Fire ants can enter and choose their preferred bait. We weigh
these materials before and after 24 hrs and thus determine a consumption rate. Thus far the
preferred baits are freeze-dried luncheon meat, crickets, and nightcrawlers.
Finally, we have compared the eficacy of liquid and solid baits as fire ant monitors.
Sugar water and luncheon meat were placed side by side for 24 hrs near small and isolated
fire ant colonies. The sugar water monitors were positive 73% of the time, the luncheon meat
62%, and the combination of the two attractants were effective 88% of the time.
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The red imported fire ant (Solempsis invicta) is a pest that has been in Clark County,
Arkamas, since the early 90's. It's presence causes problems for cattle producers due to
their mound building and to a lesser errtent stings inflicted to cattle. An intensive fire
ant educational program that includes control demonstrations, public meetings, school
programs and working with local media outlets has been launched with the program and
results outlined below.
INTRODUCTION
Clark County is located in southwest Arkansas within the Federal Imported Fire Ant
Quarantine. The county is located 65 miles southwest of Little Rock on Interstate 30.
The county's major agriculture enterprises consist of timberland, cattle and row crops.
Much of the beef cattle production is found in central Clark Co. with some pastures
mingled with timberland in the southern and west- parts. With approximately 18,000
head of cattle in the county, the cattle industry is an important part of the economy.

In 2000 a fire ant control demonstration was conducted at a location west of Arkadelphia
in a pasture owned by a local beef producer. The producer had been having problems
with fire ants, but had never tried the broadcast application of fire ant bait.
MATERIALS & METHODS

A m d r d Pro and Extinguishm were the baits used because both are labeled for
broadcast use in beef cattle pastures. Both products (Amdro Pro and Extinguish) were
applied at 1.5 pounds per acre using a Herd@seederlspreader mounted on an ATV. Fire
ant abundance in the study area was evaluated using stations baited with hot dogs. Bait
stations consisted of plastic vial lids baited with a 1/4" hot dog cubes. The number of
fires ants at each station was estimated thirty minutes after placement in the field. Pretreatment, and 30 and 60 day post-treatment counts were taken for each treatment and
control plots. Twenty-one bait stations were placed in each plot to make the pre and
post-treatment evaluations. Evaluation dates were May 31 @re-treatment), June 28, and
August 1,2000.
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Abstract

Extinguish@(0.5% methoprene) fire ant bait was demonstrated in two commercial
peach orchards in Drew County, Arkansas. Using labeled products correctly in high value
crops is a critical issue as it relates to fire ant management.
Introduction

The red imported fire ant, Solenopsis invicta, is a pest insect in over 27 Arkansas
counties. Drew County in the southeastern part of the state has been impacted by fire ants
for a minimum of twenty years. Both commercial and private agricultural enterprises have
been negatively impacted. Commercial h i t production has particularly felt the impact due
to the labor intensive, hands-on harvesting techniques. Commercial peaches are produced
on approximately 2,800 acres in Arkansas, with a total yearly production of 10.5 million
pounds valued at $3,575,000. (Arkansas Agricultural Statistics Service). And although
peach production in Drew County is minimal, it is a concern. Until recently, pesticide
labels have restricted the use of fire ant baits in orchards in fiuit production. In 1999, the
EPA approved the use of methoprene on croplands including peaches and other stone
fiuits. The lone restriction is that the bait does not come into contact with the fiuit.
Dale and Jay Hughes produce peaches on two orchards on four acres in Drew
County, Arkansas.Both orchards were planted in 1996 and would come into 111
production during the summer of 2000. The Hughes' planned to market their crop as a UPick operation. The public would pick their own h i t , and pay by weight. Mr. Hughes was
concerned about the upcoming picking season, and possible litigation fiom a fire-ant bitten
public. Mr. Hughes had experienced some success in previous years with fire ant control
using Arn&oo (hydramethylon). However, Arn&o@only has a label for non-bearing fruit
orchards. With the recent availability of the methoprene product, labeled Extinguish@, we
decided to demonstrate the product and the effectiveness of a broadcast fire ant bait
application on these Drew County orchards.

Materials and Methods

EFFECTS OF RED IMPORTED FIRE ANTS ON ABUNDANCE OF PEANUT
ARTHROPODS

James vogtl, Philip ~ulder',Wayne smith3, and Russell wright2
Research summary

Red imported fire ant (Solenopsis invicta Buren) population densities were manipulated
with baits [~rndro@
(hydramethylnon) outside and ~xting,uish@
(methoprene) within] in a
southern Oklahoma peanut field to investigate their effects on other peanut arthropods. The
experiment was set up as a randomized block design replicated 5 times (30.5 m2 plots).
Arthropod populations were monitored using biweekly pitfall and sweep samples. Data were
log-transformed for analysis.
After collembolans (14,864 collected), S. invicta workers were the most abundant insects
in pitfall traps (13,070 collected). Significantly more S. invicta were present in untreated
than treated plots throughout the season (repeated measures analysis of variance, P<O.01)
(Fig. 1). Pitfall traps in plots with high S. invicta abundance yielded more collembolans,
adult Diptera (various species), and coccinellid larvae than those in treated plots (repeated
measures analysis of variance, PC0.05). This is probably due to these species being carried
into the pitfalls by foraging ants. Spiders (various species) and cicadellids occurred in
similar numbers in treated and untreated plots (Figs. 2 and 3, respectively). Three-cornered
alfalfa hoppers [Spissistilusfestinus (Say)] were more abundant in plots with high S. invicta
abundance than in treated plots (repeated measures analysis of variance, P<0.05) (Fig. 4).
Forty-two of 49 total pyramid ants [(Conomyrma insana (Buckley)] collected in pitfalls were
collected in treated plots. Low numbers of these and several other arthropods made
statistical analysis difficult. These data should be considered preliminary, as analyses are
ongoing. Other experiments are underway to determine the effects of seed and seedling
damage by S. invicta on peanut plant growth and yield. Yields in 2000 were adversely
affected by late-season rains, which delayed harvest and resulted in a high incidence of
disease.
This research was conducted while the first author was an Assistant Researcher in The
Department of Entomology and Plant Pathology, Oklahoma State University, and was
supported by fbnding from the state of Oklahoma. Jeff Thrasher, Don Arnold, Richard
Grantham, Audrey Sheridan, and Elizabeth Shoff assisted with the collection and/or
identification of insects.
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Efficacy of insecticide barrier width treatments against the
red imported fire ant
Anthony M. Pranschke and Linda Hooper-Biii
Department of Entomology, Louisiana State University, Baton Rouge, LA 70803
ABSTRACT

Homeowners and pest control operators commonly use perimeter treatments of
contact insecticides. An insecticide barrier may be used to protect fiom fire ant
infestations in or around air conditioners, dog houses, flower gardens, electrical
transformers, homes, or businesses. A typical label of an insecticide recommends
application of a chemical band of 6.0 to 10.0 feet (1.8 - 3.05 m). However, scientific
literature describing tests of perimeter treatments lack investigations in determining the
effectiveness of band width. The objective of this study was to investigate effectiveness
of granular insecticide barrier width treatments against the red imported fire ant,
Solenopsis invicta Buren.
Three insecticide barrier treatment widths were tested against fire ants. We
sampled weekly for 18 weeks after treatment. We applied a single application of ~alstar@
Granular (A1 0.2% biienthrin) at the high rate (4.6 lbs formulated material / 1000 ft2)
using a shaker. The granules were broadcast on 0.31, 2.0, and 3.0 m radius circles (three
replicates each). To measure fire ant foraging, vienna sausage food baits were placed in
the center of the treated circles and three untreated controls. We considered the
treatments breached if food baits contained fire ants. Fire ant foragers failed to breach 2.0
and 3.0 m treatments for six weeks post-application, and the ants less frequently breached
these treatments compared to untreated controls for the remainder of the study. Of the
plots that were breached, the 3.0 m treatment had less ants at the food baits compared to
the 2.0 m. The 0.31 m width treatment was breached one week after treatment and did not
significantly reduce fire ant foraging after two weeks post-treatment. Bamer applications
with ~alstar' (applied at high rate) at 2.0 and 3.0 m widths provide about two months
protection fiom fire ants.

Behavior of red imported fire ants (Solenopsis invicta Buren) to static electrical
devices: laboratory studies with an olfactometer

Jo Kirk Newbrough and Harlan Thorvilson
Dept. Of Plant and soil science
Texas Tech University
Lubbock, Texas 79409
Abstract An olfactometer was used to test the behavioral response of individual
red imported fire ants to induced alarm pheromone environments caused by an
active static electrical device (SED). Where as individual S. invicta workers were
repelled by hexane, they showed neither repellency nor attraction to crushed
nestmates or induced alarm pheromone en&onments caused by an electrified
SED.

In 1998 Ipser, Thorvilson, and Green conducted a study to determine an optimal
design for a static electrical device (SED) to prevent Solenopsis invicta Buren
(Hymenoptera: Formicidae) fiom invading electrical equipment. Studies showed that the
optimal voltage to cause gaster-flagging was 70 VAC. Further, experiments were
conducted to determine if colonies would abscond to a new location due to the presence
of an active SED. This experiment consisted of two plastic trays connected by tubing to
allow movement into each chamber. A colony was established in one side of the
chamber, and then an active SED was placed near the colony. The results of this
experiment showed no movement away fiom the electrical device (Ipser, et al. 1998).
The current SED design consists of a fiberglass plate with diodes connected to
contact points stretched across the plate. When on individual S. invicta bridge the contact
points, the electrical current traveling through its body induces gaster-flagging. The
following study uses an olfactometer to determine if individual S. invicta workers are
attracted to or repelled by the alarm pheromones produced when gaster-flagging occurs.
Olfactometers have been used for years in research done on insect pheromones.
Most olfactometers consist of a "Y" tube and a wind tunnel (Howse et al.1998). The
concept behind the "Y" tube is that the insect moves into an air stream until it reaches a
junction; at this point, the odor that is being tested will effiselemanate fiom one side of
the tube while the other arm is used as a control. The insect may choose to move inside
one of the prongs (Howse et al. 1998).
In Lofgren et al. (1983) used an olfactometer to test the response of worker S.
invicta to the queen recognition pheromone. In this study the results showed a greater
period of time was spent at the port where the pheromone was released than at the port
where the control was released.
In the following experiments individual S. invicta workers were tested for the
total amount of time they spend in each prong of the "Y' tube. The hypothesis is that the
individual ant will spend an equal amount of total time in each prong regardless of the
testing odor. Three different odor treatments were tested in these experiments. In the first
experiment, hexane was used to determine if the olfactometer could detect a repellence
response fiom individual workers. In the second experiment, crushed worker ants were
used to elicit a response of other individual workers. The objective of the third

RED IMPORTED FIRE ANT COLONY MOVEMENT IN RESPONSE TO
VARYING TURFGRASS MOWING FREQUENCIES
Janet Kintz and Clyde S. Gorsuch
Department of Entomology, Clemson University
Abstract
Anecdotal information suggests red imported fire ant colony distribution throughout
golf courses is dependent upon the mowing frequency. The objective of this study was to
determine if different turfgrass mowing frequencies would cause fire ant colony movement.
A monogyne site in Oconee County, SC was mowed for 4-6 weeks in early summer and
fall of 1999 and 2000. Four treatments, no mowing (in the 2000 studies only), mowing
once, twice or four times a week were replicated three times in a randomized complete
block design. Each week, all mounds in every plot were labeled with an aluminum tag and
recorded as occupied or abandoned by a fire ant colony. Movement was determined by
calculating the percentage of abandoned to total mounds every week. Results fiom 1999
suggest mowing may influence colony movement. Plots mowed two times per week had
more mound abandonment in spring and plots mowed four times per week had more
abandonment in the fall. Seasonal differences are most likely due to variations in seasonal
rainfall. Results fiom 2000 were ambiguous due to drought conditions. The experiment
will be repeated in 200 1 on an irrigated site.

ERADICATION OF RIFA IN ORANGE COUNTY
PROGRAM DESIGN

ABSTRACT. The Orange County Fire Ant Authority (OCFAA) was created as a special
department of the Orange County Vector Control District via contractual agreement between
the District's Board of Trustees, State of California, and the County of Orange. The
Authority is intended to systematically eliminate and eventually eradicate the Red Imported
Fire Ant from Orange County. The eradication effort, which includes cooperative efforts of
governmental, professional, commercial (i.e. agricultural pest control industry), and County
residents, incorporates state-of-the-art technologies. This paper briefly summarizes the
design and operation of the Authority.
The decision to attempt the eradication of the Red Imported Fire Ant (RIFA), Solenopsis
invicta,fiom Orange County was made when the California Department of Food and
Agriculture (CDFA) determined that the threat &omthis exotic pest made eradication a goal
worth the expense. After placing an agricultural quarantine on the entire County, CDFA
developed a RIFA action plan that included the element of local government entities
developing a plan to meet the needs and concerns of their communities. In Orange County,
the responsibility to develop a local RIFA eradication program was sub-contracted to the
Orange County Vector Control District (OCVCD) via a contract with the County of Orange
Board of Supervisors and County Agricultural Commissioner. This sub-contract, with an 18month budget of $5.9M, was signed January 20,2000. Eradication efforts began almost
immediately with the creation of the Orange County Fire Ant Authority (OCFAA), the RIFA
eradication division of OCVCD. The initial RIFA locations were released by CDFA to the
Fire Ant Authority, and treatment protocol began in the northern part of the County
bordering Los Angeles on February 1,2000.
In anticipation of reaching a contractual agrwment with CDFA and the County of Orange,
the OCVCD Board of Trustees approved numerous program-enhancing policies and
resolutions in the months preceding the program's start date. Included in these policies were
an emergency-purchasing authorization given to the program manager and the creation of a
Fire Ant Committee to study program issues and make recommendations to the entire Board.
In addition, the Board made it clear via a resolution that the OCVCD would maintain the
authority to operate the eradication program within the budgeted fbnds, without State
administrative interference.
The title, "Orange County Fire Ant Authority", was selected to give the citizens of
Orange County a name they could equate to other existing quasi-governmental entities, such
as Transportation Authority and Fire Authority. Since the finding of RlFA in an urban
county covering 940 square miles is largely citizen-based, the creation of a moniker that
would easily be remembered, by both residents and members of the media, was essential.
Another important aspect of the early stages of the program was the creation of the
"Advisory Committee for the Orange County Red Imported Fire Ant Programyy.This
committee is chaired by the County Agricultural Commissioner and includes representatives
fiom CDFA, OCVCD, University of California, and the local nursery industry (the largest

COAL COUNTY, OKLAHOMA, RED IMPORTED FIRlE ANT SURVEY:
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This project was initiated by Jonathan Kanary to complete the requirements of Eagle
Scout, This project filfilled the community service portion of such. Sixty ml snap-cap
vials were baited with hotdog slices to attract and capture RIFA. Community volunteers
were recruited through local newspapers, lions club members, church congregations, 4-H
clubs and schools. The county was divided into twenty-five routes. Each route was
assigned to a volunteer@)as their collection route. A total of 890 vials were placed at
road intersections and collected thirty to forty-five minutes later. Over forty residents
volunteered their Saturday to help with the project and 210 volunteer hours were
accumulated, not to include Jonathan. Nine new locations of RIFA were found in Coal
county, showing a northward movement. Part of the project was to inform local residents
of fire ant awareness through follow-up meetings, newspaper articles and display boards
set-up at local businesses, courthouse and library. Information gathered on this day will
help to monitor fire ant movement in Coal county. Another project replicating this one
will be completed in five years to identifjr movement of RIFA.
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Introduction

Red Imported Fire Ants @FA) were first reported in Sebastian County in October of 1998. An extensive
educational effort was initiated, and response to the program has been significant. An ove~iewof the
educational effort is presented as a model of the importance of education in identifjing RIFA infestation
and minimizing its movement in a nonquarantine area
Educational Overview

SebastianCounty is located in northwestern Arkansas, approximately 100 miles north of the current
USDAIAPHIS Red Imported Fire Ant Quarantine (Fig 1). A populous county of 105,000,85,000 of its
residents live in Ft. Smith. RlFA was first identified in a Ft. Smith homeowner's landscape. The Sebastian
Co. Extension office was contacted due to the homeowner's persistent ant problem. The ants were quickly
identitied as FUFA and the educational effort began.
Neighborhood Education Effort
Expecting to find a localized problem, the Extension office initiated a neighborhood educational effort in
the area where the first infestation was found. Extension office personnel went door-to-door, leaving
i n f o d o n at homes in the area asking them to determine if they had an ant problem.. After the initial
evaluation it was determined that the infestation was larger than expected. In order to detennine the level
of infestation in the county, more media would be needed. In all, 3 neighborhoods were surveyed for fire
ants. By identifying the neighborhood on the county map and listing the roads, the Extension office was
able to cross reference the addresses on those streets and send out mail-outs informing the neighborhood of
the potential problems with RIFA. These mailouts resulted in identifying many areas of infestation in a
neighborhood.
Media Education Effort
After xwlihg the infestation was greater than expected, a decision to xnaxhh the use of media in
informing county residents was made. Media in the form of television, newspaper, and public events were
used to educate Sebastian Co. residents about RTFA identification, and the need to identify their presence.
Television coverage at demonstration sites promoted educational efforts and generated many telephone
calls to the Extension office. Newspaper articles also i n d the number of telephone calls. In the two
years of the educational effort, over 200 calls have been made requesting FUFA information.
Since the first infestation was found, over 30 RIFA educational programs have been delivered to civic
groups, local governmental agencies, lawn and garden shows, and neighborhood organizations.
Educational materials are distributed and new infestations sometimes reported. Educational meetings were
held at facilities near infMed ateas and local media reported the RIFA story. As a result additional infested
areas were reported and the infested area fiuther defined. RIFA education has also been incorporated into
commercial landscaping recertification training and Master Gankner training. By educating such a
diversity of audience the message regarding the RIFA infestation information has spread widely. The
county government is supportive of the effort, and the City of Ft. Smith believes the Extension personnel
are handling the problem correctly.
Mapping Infestation
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Abstract:Youth education is important, and is a part of the fire ant education program. An
interactive project aimed at educating youth aged 9 - 12 has been developed. Fire ant history,
biology, and management is presented to youth using animation and sound. Evaluation of the
project has begun, and will aid in development of a better educational tool.
Introduction
Arkansas' fire ant education program is multi-faceted, involving fact sheets, web pages,
agent slide sets, and other materials. In 1997 a cd, "Imported Fire Ant Bytes" (Klein et.
al. 1997), and a coloring book, "The hidden truth about the red imported fire ants"
(Shanklin & Richardson 1997), were published, and were quite successfbl in reaching
our diverse audience of Arkansans. After the success of the projects, the Cooperative
Extension service was interested in developing additional educational materials directed
toward youth. We especially wanted to direct it at youth ages 9-12. We wanted to
focus on youth in this age group because we felt it was a niche not being reached by ow
current programming materials.
Our youth fire ant education program has three major objectives:
1. For youth to develop an understanding of basic fire ant biology
2. For youth to develop an understanding of proper management techniques, and the
consequences of use of improper methods
3. For adults to be impacted by youth, i.e., teaching youth may alter behavior of
parents, especially in the common use of gasoline (Blanchard, 2000)
While one-time visits to a classroom are mccessfbl in introducing the youth to fire ants,
a more in-depth presentation of fire ant information was needed to have an impact and
change youth's attitude toward fire ants. Experience in the classroom with other
educational materials (Project Wet, Project Wild) has shown that reinforcement of ideas
increases the level of learning.
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Education of our clientele regarding the potential hazards of fire ants, proper
idenscation and control, and conducting appropriate demonstrations is the major goal of
our Eire ant education program. The red imported fie ant is well established in Pulaski
County, the county having been under the USDNAPHIS Quarantine since 1997.. Because
Little Rock is the state capitol and most populous city (300,000+), the number of inquiries
coming into the county Extension office for fie ant identification and control has
continued to increase each year. New residential and business building projects are at high
levels, along with the associated landscaping and turfinstallations.

In 1999, an integrated pest management grant was applied for through the Pest
Management Section of our state Cooperative Extension Service. IPM grants help assist
the agent applicants with special education efforts at the county level. The submission
process involves the submission of a program outline, and budget. The grant was awarded
and the funds were used in the implementation of Pulaski County's Fire Ant Education
Program in FY 1999-2000. The following is an overview of the clientele impacted as a
result of the county being awarded the IPM grant.
Residential Clientele:
During the year, the county Extension office received more than 700 phone calls
with requests for information about fire ants. Many of these requests were in response to
reading a newspaper article or seeing a television report on fire ants. Although some
callers were found after questioning not to have fire ants, the majority did have a fire ant
problem. These fire ant problems were often associated with new construction areas.
Discussions with the clientele found that most had only tried using a contact insecticide for
controlling the fire ant infestation, usually with little success.

Most of these calls were satisfactorily answered on the phone, often with an
Extension fact sheet on fire ants mailed for fiuther reference. About 5% of the calls
resulted in a home visit due to the nature andfor extent of the problem. Whenever
possible, the caller was asked to invite neighbors in the area so as to spread the
information more effectively on proper control methods. Available control products and
application methods were demonstrated at these meetings. IPM grant monies were used to
cover the travel expenses of the agent to visit many of these homes.
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Abstract: Texarkana,Arkansas, initiated a fire ant abatement program in 1993.
Beginning as a demonstration program through the Miller County Cooperative Extension
service office, it has grown into a city-run program encompassing over 42 city blocks.
Review of the financial side of the program provides a different perspective in starting
and sustaining a fire ant program.
Introduction
Fire ants have been present in Texarkana since the early 1980's. The program began as a
pilot-program in 1993 with 5 neighborhoods in a zone, for a total of 29 blocks. It has
since expanded to include an average of 42 blocks over the last 8 years. The program has
been well-accepted by the city managers and even copied by the sister community
(Texarkana, Texas).

Today the city of Texarkana 'owns' the program, and the Extension service is the liaison
to the community. Initially, the Extension service provided printed materials related to
the promotion and sign-up in the program (93-94). From 1995 to the present, the city
provides those materials. In the early spring, the Extension service sends out a letter
promoting the program, writes newspaper articles, and conducts television interviews.
We also notifjl past block coordinators of the program initiation in the spring. The city
administers ALL the finances. They do the hiring of personnel, the purchase of materials,
and the maintenance of the vehicles and equipment.
Block coordinators organize, collect, and act as liaisons between the members of their
neighborhood and the city. The block coordinators truly make the program work -they
provide the enthusiasm and 'leg work' that brings individuals into the program.
Results and Discussion

The city hires a seasonal hourly employee for the program. This employee is trained by
.
the Extension service but is responsible to the city. Generally, the application period
begins in mid Marchlmid-April. It takes approximately 4 weeks to make the first bait
application. Homeowners are given flags to identi@ mounds not controlled by the
broadcast application, and those mounds are treated - generally at 3 week intervals. The
fall treatment begins in mid-August (whenever the rains start) and continue for 4 weeks.
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Abstract
Red imported fire ants, Solenopsis invicta, were first discovered in White County,
Arkansas in 1996. Since the initial discovery, isolated red imported fire ant(RIFA)
populations have occurred in several other areas of the county including the White County
fairgrounds in Searcy. Success of the fire ant educational program throughout the county
resulted from the first demonstration at the White County Fairgrounds. Success was not
only managing RIFA populations within the fairgrounds but also in educating White
County residents about fire ant management.

Introduction
White County, Arkansas is located in East Central Arkansas just outside the
northern boundary of the Federal Imported Fire Ant Quarantine in Arkansas. In the spring
of 1996 RIFA were first discovered in a flower bed in the city of Beebe in southwest
White County. Since the initial discovery, isolated imported fire ant populations have
been found in several other areas of the county.
Red imported fire ants were reported next in the fall of 1997 at a residence three
miles north of Bald Knob in northeast White County. In the summer of 1998 red imported
fire ants were reported in the city of Searcy on the White County Fairgrounds and later on
in several other areas of the city. Infestations in Searcy were alarming since Searcy, with a
population of 18,000 is the county seat and financial hub of White County. In the fall of
1999 RIFA were reported at a newly constructed senior citizens home in the city of
Pangburn located in north-central White County. The latest report of RIFA was in the
summer of 2000 at a residence in the city of Judsonia located in central White County. All
of these reports had the common origin of landscaping materials.
The first demonstration conducted in the county was at the White County
Fairgrounds in Searcy in August of 1998 and has continued for three years. A sense of
urgency existed for the demonstration, since the County Fair was only a month away. The
Extension Service (White County Extension Agents and Extension Fire Ant Specialist)
worked closely to educate the Fair Board on the importance of treating and the economic
impact and liability that RIFA could have for the fair. The Fair Board was very concerned
for the safety of fair goers and negative effect that RIFA would have on attendance.
Another area of concern was the spreading RIFA to an adjacent high income subdivision
and golf course, not to mention spreading the RIFA across the county.
State Fire Ant Specialists have documented many of the first reports of RIFA in
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Introduction: Conservation districts have been formed throughout Arkansas with the
purpose of assisting in the management of our natural resources, including a desire for
reduced pesticide use. Conservation Districts work with the local USDA Natural
~esour&and Conservation Service office, but are a separate entity, with local officers
and local management concerns. Fire ants are a problem in southern Arkansas - with 27
of the 75 counties within the Federal Imported Fire Ant Quarantine. Fire ants have
impacted Sevier Co., located in the southwestern area of the state, since 1990. Citizens in
the county are concerned about fire ants and through the Conservation District have
developed a program that meets the county's needs.
Background
In the winter of 1997 city and county officials were putsuing fire ant management
options. The city Mayor Phillip Cox was spending $100'~of thousands of in treating fire
ants in public areas throughout the city and wanted to look at different options. The local
Extension office organized a meeting of community leaders in February 1998 to discuss
the options available. After the meeting, the Cossatot Conservation District stepped
forward to organize and run an abatement program. The Sevier Co. CES offered its
educational expertise, and the services of its employees. Ten thousand dollars was offered
by the city to treat cemeteries and purchase fire ant bait materials in 1998. The county
offered $2,000.00, an ATV, and a truck and trailer in 1998. As a Conservation District
the Cossatot District is eligible to apply for grants available through the Arkansas Soil
and Water Commission. The grant requests usually involve personnel sdaries to conduct
conservation work within the district. The grants applications are due in December and
the finds are appropriated to the District July 1. Due to the partnerships with the city
government, county government and the Cooperative Extension Service, the grants were
approved by the Commission in 1998 (Fiscal year(FY)'99). Grants were also applied for
a received in 1999 (FY '00) and 2000 (FY '01). The h d s fiom the City of Dequeen and
Sevier Co. government enabled the program to commence prior to July 1998. In 1998, a
grant of $7,600.00,1999 a grant of $8,000, and 2000, a grant of $10,000 were applied
for and received. The grants were used to pay the salary of an h d y employee to treat
pastures and local neighborhoods for fire ants, and the various public areas within the
county. A grant application has been submitted in the amount of $10,000 for FY 2002.
Grant justification on the application the grant is "to provide producers with an
economical and convenient method of contro1ling fire ants within their yards,
pastures, hay meadows, shop areas, chicken houses, and swine facilities. This will
increase
and mbimize damage to equipment and property? The
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Introduction
The objective of this trial was to evaluate the effectiveness and optimal application rate of a 1%
cyfluthrin dust, a 0.1% cyfluthrin granule, a 75% imidacloprid WP and a 0.5% imidacloprid bait
as individual mound treatments against red imported fire ants, Solenopsis invicta. An additional
aspect of this trial was to evaluate the effects of rainfall at time of application on the
effectiveness of cyfluthrin and imidacloprid compared against other fire ant control products.
This trial consisted of 17 treatments replicated in 3 plots. The effectiveness of Diazinon,
Orthen&, AmdroQ (bait), Extinguishm (bait), Spectracida (bait), and Eliminator@(bait) was
compared to that of the various rates and formulations of imidacloprid and cyfluthrin.
Materials and Methods
Study Site: Product evaluations were conducted in Hervey, Arkansas which is located in Miller
County in southwest Arkansas. Density of red imported fire ant, Solenopsis invicta, mounds at
the study site was approximately 200 mounds per acre, indicating the presence of multiple queen
(polygyne) colonies. Grass and other vegetation had been mowed approximately 1 week prior to
the study.
Mound Selection: All visible mounds within the study area were flagged prior to initiation of
the study. Flags were not placed directly into the mound but approximately two inches fiom the
base of the mound (on the north side) to minimize disturbance. Treatment number, replicate
number and mound number (example: Trt. 1, Rep. 1, Number 1, Trt. 1 Rep.1 Number 2.........
Trt. 1, Rep. 1, Number 10) were permanently marked on each flag. Fire ant mounds receiving
treatments were of similar size. Flags remained on all untreated mounds so that mound relocation
could be determined.
Evaluation: Evaluation of fire ant populations were conducted at day 0 (day prior to treatment),
day 1 (1 day post-treatment) day 3, day 5, day 7, day 14, and day 30. F i e ant activity was
determined by gently probing each mound with an 118 inch metal probe then counting the
number of ants responding within 10 seconds. The distance and activity of newly formed
mounds (unflagged) found near treated mounds were recorded to determine percent mound
relocation. The presence of fire ant brood was determined during the final evaluation period by

Advanced Organics, Inc.
Corporate Office: 701 W. Johnson St.
Upper Sandusky, OH 43351
Corporate Phone: 419-209-0216
Corporate Fax: 419-209-5010
Corporate E-Mail: aoimkolaxik@udata.com

David I.B. Vander Hooven
Director, Product Development
Tast-&Baitm
1124 Fort St., Maumee, OH 43537
Home
Home Phone: 419-893-1540
Home Fax: 419-893-0750
Home &Mail: byprOdvh@accesstoledo.com

A Feast Fit For A Queen
A New Ag-Chem Granular Carrier
It has been two (2) years now that Tast-E-Baitm, a unique inr;ect attractant derived fkom selective
bakery, snack, cereal and confectionery waste was discovered.
Many acceptance and field trials on Red Imported Fire Ants and other insects, have shown Tast-EBaitm superior to the pre-gelled de-fatted corn grit . . . even at lower percentages of total oil content.
Advanced Organics, Inc. acquires grain based fwd by-products and high sugar foods from over 30
l e a k food companies in the Midwest. This waste material is shipped into a processing plant in either
Upper Sandusky, Ohio or Battle Creek, Michigan. The materials are specfically blended and processed
through a unique, proprietary system in order to produce a high quality, consistent nutrient content product
with a low spec deviation In 2000, approximately 210,000,000pounds of waste ma&riul were processed It
isprojected that the volume will increase amroximatelj 100,000,000 pounds over the next three (3) years.
TAST-E-BAIT TM

Constituents
Moisture
Protein
Fiber
Ash
Fat
Sugar & Starches

Average Sugars & Starch
Standard Deviation

Average %
8.39
12.15
2.27
3.57
10.74
62.87
Fructose
1.40%
0.27%

Glucose
3.32%
0.80%

Sucrose
4.17%
1.14%

Standard Deviation
.93
.57
.56
.25
.97
1.57
M&se
1.27%
0.19%

Lactose
0.28%
0.05%

Starch
41.70%
1.31%

Available in either granular or pelkt form
Flowability through a Herd Spreader is accomplished with an off the shelf adapter that takes five (5)
minutes to install.
Remember that Tast-E-Baitm already contains 10% oil when you receive it. We do not recommend
addmg more than 7-8-% oil. If you need to add more than this to apply your active, try using a solvent or call
for suggestions.

Our commitment is to produce a high @ty

finished product and provide timely, professional

service.
For samples and asistance, call David Vander Hooven, Director, Product Development, 419-893-1540,
f8x: 419-893-0750, e-mail: bvrodvh~accesstoledo.com

* Patent Pending

139

CURRENT IFA QUARANTINE TREATMENTS AND CURRENT RESEARCH
AT THE USDA, APHIS, PPQ, GULFPORT PLANT PROTECTION STATION
Anne-Marie Callcott, Tim Lockley, and Lee McAnally
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3505 25th Ave., Bldg. 16
Gulfport, MS 39501
The primary mission of the USDA, APHIS, PPQ, CPHST, Gulfport Plant Protection
Station in Gulfport, MS is to support the Federal Imported Fire Ant Quarantine Program.
The IFA Quarantine program is detailed in the Code of Federal Regulations, Title 7, Part
301.81. The current regulated area includes all or part of 11 southern states, Puerto Rico, one
county in New Mexico, and part or all of three counties in California. A current quarantine
map is available at: http://www.aphis.usda.gov/ppq/maps/.
Articles regulated by the quarantine are:
imported fire ant queens and reproducing colonies of IFA
soil, separately or with other articles, except potting soil that is shipped in original
containers in which the soil was placed after commercial preparation
baled hay and baled straw stored in direct contact with the ground
plants and sod with roots and soil attached, except plants maintained indoors in a
home or office environment and not for sale
used soil-moving equipment, unless removed of all noncompacted soil
any other article or means of conveyance
Insecticides approved for use in the federal quarantine are:
bifenthrin
chlorpyrifos
diazinon
fenoxycarb
hydrarnethylnon
pyriproxyfen
tefluthrin
Current regulatory treatments for containerized nursery stock include preplant
incorporation of granular insecticides or pre-shipment drench treatments. Various rates of
application and certification periods apply. In general, preplant incorporation treatments are
long-term, while pre-shipment drenches are short-term. Field grown nursery stock can be
treated while still in the field with a combination of a bait and granular chlorpyrifos, or after
harvest (balled-and-burlapped) with an immersion or irrigation treatment (both with

A PREVENTION PLAN FOR THE RED IMPORTED FIRE ANT (Solenopsis invicta):
A SEVERE AND IMMINENT THREAT TO HAWAII.
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Abstract
Hawaii faces imminent invasion by the red imported fire ant (Solenopsisinvicta),
a destructive and highly invasive species that poses a serious threat to Hawaii's
biodiversity. Recently established in California, the risk of this ant becoming established
in Hawaii is very high, due to the huge quantities of goods shipped to Hawaii fiom
California. The objective of this project is to take a proactive approach in protecting
Hawaii's native ecosystems fiom invasion by this ant by developing a red imported fire
ant (RIFA) prevention plan for the State of Hawaii. Actions identified as necessary for
preventing establishment of RIFA in Hawaii are presented.
Introduction
Hawaii faces imminent invasion by the red imported fire ant (Solenopsis invicta),
a notoriously destructive and aggressive stinging ant that is highly invasive and impossible to
eradicate once established. Recently established in California, the risk of this ant becoming
established in Hawaii is very high, due to the huge quantities of goods shipped to Hawaii
from California. Given the likelihood that this ant will be able to establish in many of
Hawaii's native habitats, the red imported fire ant poses a very serious threat to one of the
worlds most unique and endangered biotas. Hawaii's native biota developed in the absence
of ants, and consequently did not develop defenses against them. Indeed, Hawaii's native
arthropods are considered to be extremely vulnerable to ant predation and competition, and
research has shown their populations to be seriously impacted by ants (see Perkins 1913;
Reimer et al. 1990; Cole et al 1992, Gillespie & Reimer 1993; Reimer 1994,). The purpose
of this project is to take a proactive approach in protecting Hawaii's native ecosystems fiom
imminent invasion by the red imported fire ant (RIFA). The objective is to develop a RIFA
prevention plan for the State of Hawaii during the next year, with fbnding fiom the EPA
Wetlands Program, and with the assistance of a recently established interagency working
group, the Hawaii Ant Group (consisting of representatives from Hawaii Department of
Agriculture, Bernice P. Bishop Museum, University of Hawaii, U. S. Geological Survey Biological Resources Division, and U. S. Fish and Wildlife Service).
Results/Discussion
The aim of the Hawaii's RIFA prevention plan will be to: 1) determine pathways
through which RIFA are transported and develop strategies for preventing them from
reaching Hawaii; 2) develop strategies for detecting them quickly should they get to our
shores; and 3) establish methods with which to deal with incipient populations before they
become firmly established. Actions identified by the Hawaii Ant Group as necessary for
preventing establishment of RIFA in Hawaii are outlined below.
1) PREVENTION:
Determine pathways through which RIFA are transported.
Establish State law giving authority to HDOA to inspect non-agricultural items.

EVALUATION OF POTENTIAL IMPORTED FIRE ANT QUARANTINE
TREATMENTS FOR COMMERCIAL HONEY BEE OPERATIONS
Ronald D. Weeks, Jr., John G. Thomas, Charles L. Ban, and Bastiaan "Bart" M. Drees,
Department of Entomology, Texas A&M University, College Station TX 77843-2475,979458-3353 or rweeks@tamu.edu
Abstract
This research evaluated the efficacy of using a contact insecticide applied to the base or to
the ground area around beehives in preventing red imported fire ant (Solenopsis invicta
Buren) foraging on beekeeping equipment. Results from our field experiments on pallet and
soil treatments shows that soil andlor support pallet applications of Lorsban 4E@ are
reasonable and effective techniques for preventing fire ant infestation or foraging on bee
equipment for at least six weeks post insecticide application. Sampling over the six week
period showed that vegetation such as grass and weeds could grow into natural "bridges"
over treated pallets that ants can use to access bee equipment.
Introduction
Red imported fir&ants (Solenopsis invicta Buren) can invade beehives and feed on
pollen and developing bees. Weak bee colonies are more susceptible to ant invasions than
healthy, vigorous colonies. Often, fire ants build their nests directly against or on beekeeping
equipment. They typically use structures in contact with the ground for better colony
thennoregulation and to escape localized flooding events. Fire ants can be transported in
beehives or in soil adhering to hives and beekeeping equipment. Fire ant infestation of
California's Central Valley has been linked to intra-continental transport of beehives for
almond pollination. Consequently, beehives have recently become a regulated item by the
United States Department of Agriculture (USDA). However, there are no currently
established quarantine treatments approved for assuring that transported hives are fire ant
fiee. To date, there are no insecticides registered specifically for treating bee equipment to
eliminate red imported fire ant foraging. However, there are several products on the market
labeled for fire ants under a variety of specific conditions. For example, Lorsban 4-EO
(active ingredient: Chlorpyrifos) is an agriculture approved contact insecticide for control of
various insects, including red imported fire ants, in certain field, fruit, nut, and vegetable
crops (e.g. alfalfa, orchard floors, field corn, popcorn, sweet corn, cotton, cranberries,
sorghum, and soybeans). The objective of this study was to evaluate the efficacy of using a
contact insecticide applied to a support pallet or the soil area around beehives in preventing
fire ant foraging on beekeeping equipment.
Materials and Methods
Research was conducted September October 2000 in Royalty Pecan Orchard
Burleson County, Texas. We used four treatments with four replicates of each treatment for
a total of 16 sample units in a randomized block design to compare fire ant infestation levels
among treatments. Treatments were randomly arranged under pecan trees in four blocks (i.e.
tree rows) in one section of the orchard. The grass was mowed under each replicate unit
before beehives and pallets were set up in the field. For this study, we used a typical
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EVALUATION OF POTENTIAL IMPORTED FIRE ANT QUARANTINE
TREATMENTS FOR HAY BALES
Ronald D. Weeks, Jr., Michael E. Heimer, Charles L. Barr, and Bastiaan "Bart" M. Drees,
Department of Entomology, Texas A&M University, College Station TX 77843-2475,979458-3353 or rweeks@,tamu.edu
Abstract
This research evaluated the efficacy of broadcast insecticide bait applications in hay
production systems on the number and time of red imported fire ant (Solenopsis invicta
Buren) infestations in hay bales in treated versus untreated field plots. Our results indicate
that with a single broadcast bait application of an insect metabolic inhibitor (Arndro@,
hydramethylnon) the number of hay bales infested with fire ants was significantly lower in
treated plots compared to untreated plots. Cumulation curves of the number of bales infested
over time indicate that near peak infestation levels occur within the first week of post-baling.
Introduction
Red imported fire ants (Solenopsis invicta Buren) frequently move into or next to
bales of hay that have been left in the field after harvesting and can interfere with cutting,
baling, handling and transporting hay. Typically, red imported fire ants build large hardpacked mounds above the ground, which can damage harvesting machinery. As a result, hay
producers have to adjust the cutting heights on their harvesting machinery to avoid damage
by mounds, resulting in reduced yields and increased harvesting costs. The United States
Department of Agriculture (USDA) has listed hay as a quarantined agricultural product.
Currently, there are no USDA approved quarantine chemical treatments for assuring that red
imported fire ants are not shipped to new locations. Hay bales that are not removed fiom
fields immediately after baling and stored in an off-ground location can not be shipped out of
quarantined areas. There is little data to document how quickly or to what extent fire ants
move into hay bales left in the field. There are no insecticides registered specifically for
treating hay bales to eliminate red imported fire ants. However, Arndro@ (hydramethylnon;
an insect metabolic inhibitor) is a bait-formulated insecticide product registered for use in
hay fields and livestock pastures. Yet, there is no data to document if hay fields treated with
insecticide bait products can reduce or prevent hay from being infested by fire ants. This
information is essential for the Texas Department of Agriculture (TDA) and USDA to
improve andlor expand quarantine treatment options for bales of hay and straw. The
objective of this research was to evaluate the efficacy of broadcast insecticide bait
applications in hay production systems on the number and time of fire ant infestations in hay
bales in treated versus untreated field plots. The directional hypothesis to be tested is that
broadcast bait treatments significantly reduce or eliminate ant-infested hay bales in the field.
Materials and Methods
Research was conducted May - July, 2000 in Montgomery County, Texas. Four hay
fields (2 square bale and 2 round bale), of at least 15 acres in size, belonging to 3
independent hay producers were used as replicate sites for this study. Each field was divided
in half to make two plots of relatively equal size. One plot in each field was designated as an
insecticide treatment plot, while the other plot was left untreated and used for ant infestation
comparisons between treated and untreated areas.

INTRODUCTION OF PHORID FLIES FOR BIOLOGICAL CONTROL OF
FIRE ANTS IN ALABAMA
L. C. Gmhaml, S. D. ~orte?,K. L. Flanders', A. T. ~elleq,
H. D. ~orough~,
and R G. ~ u d s o n ~
' ~ e p tof
. Entomology & Plant Pathology, Auburn University, Aubum A . 36849-5413
2 ~ S ~CMAVE,
~ - P.~0.Box
~ 14565,
~ , Gainesville, FL 32604
3 ~ e p tof. Entomology and Plant Pathology, Mississippi State University, Starkville, MS 39762-9775
4AlabarnaCooperative Extension System, Auburn University, Auburn, AL 36849-5413

Introduction
The introduction of the red imported tire ant, Solenopsis invicta Buren, and the black
imported fire ant, Solenopsis richteri Forel, occurred in Mobile, AL in the early 1900's (Vinson
1997). Unfortunately, almost all of their natural enemies were left behind in South America
(Porter et al. 1997).
We feel that successful establishment of natural enemies of fire ants could be a major
benefit to the citizens of Alabama. Phorid flies in the genus Pseudircteon are a promising group
for biological control of fire ants. Maggots of these miniature flies develop in the heads of fue
ant workers, decapitating their host upon pupation (Porter et al. 1999).
Four releases of phorid flies have been conducted in Alabama. Pseudacteon tricuspis and
Pseudacteon mrvatzs have been released and the overall impact of these flies on fire ant
populations is currently under investigation.
Pseudacteon tricuspis

The first release ofP. tricuspis occurred in Talladega County during the summer of 1998.
Weather conditions were hot and dry during the release and drought conditions continued into
the summer of 1999. No flies have been recaptured to date.
During the spring of 1999, P. tricuspis were released at a site located in Macon County.
By late August, flies were present at all mounds observed at the release site. In late September,
flies were observed over 100 yards fiom the original release site.
Drought conditions continued into the summer of 2000. Release sites in Macon County
were sampled for P. tricuspis twice weekly during early spring, but no flies were seen. Sampling
was discontinued in June due to drought conditions. Four P. fricuspis were sited the second
week of August. In September, ten to twenty files were present at each mound observed.
By October, fly populations had not only increased, but had dispersed. Flies were seen in
all mounds monitored on the farm containing the release site. Nearby farms were checked and
found to have P. trimpis populations also. The most distant location where P. tricuspis were
found was approximately 6 km east of the release site.
A third release of P. trimpis was made in Houston County in September of 2000. Flies
were seen at the release site late October.
Pseudacteon curvatis

The fust refease of P. curvatis was made at the orig81nalP. tricuspis release site in
Talladega County during May, 2000. Conditions at this site were also hot and droughty. Since
flies were not found early during the summer, observations were suspended until temperatures
moderated. Field-reared P. curvatis were captured at this site in August and were verified as to
species. At this time, flies were present at most mounds disturbed for observation and
populations appeared to be increasing

A Landscape Perspective of Fire Ants (Solenopshinvida Buren) and Implications Toward Their
Management

Robert N. Coulson, Douglas R Wunneburger, Sean T. O'Keefe, Rebecca M. Meegan, Aiju Men, and

S. Bradleigh Vinson; Texas A&M University
INTRODUCTION

Red imported fire ants (RIFA)(Solenopsisinvicta Buren) occur throughout the landscape in the post-oak
savanna ecoregionof Texas. However, mound density and foraging areas are not evenly distributed
between or within various habitat types. A spatially referenced study at landscape scale was unto
assess areas of RIFA dominance as a basis for a hazard rating system for RIFA in the post-oak savanna.
This study was based on surveys of mound densities throughout a 250 hectare study site conducted in 1998
and 1999. Two supplementalstudies(a) compared foraging activity and relative species richness of ants
across ecotones, and (b.) measured the fluctuation of RIFA mound densities throughout the seasons.
Methods developed for studyingthe landscape employed GIs, GPS and remote sensing to provide a truly
random sample for analysis. The landscape was classified according to a patch/corridorlmatrixmodel.
Random sample locations were loaded to a GPS receiver as waypoints in order to navigate to the points.
Data collected at sample points were then entered into the integrated data recorder. The methodology
allowed field surveyors to record information directly into GIs-ready files.
RISK RATING
To develop a risk-ratjng map of RIFA in the postsak savanna,samples were collected on three occasions.
Using the May and August 1999 collections, two factors, land cover classification and patch size, were
considered in landscape patch analysis of mound densities. Grasslaud,dense woodland and cleared
woodland cover types dominate the landscape. Dense woodlands are relatively unmanaged areas and
contrast to cleared woodlands in terms of degree of recent soil d h b n c e . Significant Merences for
mound densities were discovered in the May 1999 sample when land cover type and patch size interaction
was considered. For grassland and dense woodland, large patches tend to have higher lUFA mound
densitiesthan small patches. However, for cleared woodlands, mound densities decrease in large patches.
In August 1999, no significant interaction between these two hctors was discovered Although mound
densities decreased substantiallyin August 1999, densitiesfor g m s h d and cleared woodland indicated
trends similar with May 1999. However, for dense woadlands, mound density did not significantlychange
with respect to patch size.
SEASONAL VARIATION

In order to measure the fluctuation of mound density throughout the seasons, mound densities were
surveyedat 30 Merent points in a single large grassland patch during seven Merent sessions in 1998 and
1999. Statisticaldecreases in total number of active mounds per hectare occurred in both years. However,
when only large active mounds p 15cm dia) were counted, differences were detected between years 1998
and 1999, but no stahticallysignificant differences were found within years. Density of fire ant mounds
for all size classes decreases in late summer. Larger mounds are a more conservative estimate of
population size throughout the year.
ECOTONES

Because of the importance of ecotones in species diversity, studies were conducted to observe the
distributionof RIFA and its impact on native ants. Analysis of pitfall traps, placed in transectsacross
common ecotones, indicated that RIFA composed 49 94 percent of total ants found RIFA and 16 genera
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Hazard and Risk Rating Post Oak Savanna Landscapes for the Red Imported Fire Ant
Douglas F. Wunneburger, Robert N. Coulson, Sean T. O'Keefe, Aiju Men, and S. Bradleigh Vinson;
Texas A&M University
ABSTRACT

In this study, we investigated the spatial and temporal distribution and abundance of the red imported fire
ant @FA), Solinopsisinvicta, in a r m v e post-oak savanna landscape. RIFA mounds, occurring
within the Merent patches that form the landscape mosaic, were used to characterize populations. The
basic types of terrestrial patches include variations of woodlands, agricuhuralfields, and grasslands.
The relative suitability for RIFA in each patch type was defined These data were used to develop both
hazard and risk maps. Hazard maps illustrate which landscape elements are most suitable for RFA. Risk
maps identify temporal variation in suitability.
INTRODUCTION
Although the knowledge base on the ecology of the RIFA (red imported fire ant, Solenopsisinvicta Buren)
is robust, causes for change in d i s t t i i o n and abundance in landscape mosaics are poorly understood. At
a meso-scale (100 to 1,000,000 ha), the fire ant can be viewed from a meta-population perspective. Many
entomologists are unfamiliar with the technologiesused in a project of this scale and penpctive.
Populations are linked through dispersal behavior of adults, and are spatially separated by areas where the
environmental conditions are less optimal. Human-causedi h g m d o n and natural disturbancescreate
mosaic pattems where the specific armgement of components can enhance or inhiit the distribution and
abundance of the fire ant (Lofgrenand VanderMeer 1986). An important research question, relevant to
integrated pest management ofthe RIFA, centers on how the spatial structure of habitat patches intluences
RlFA across complex landscapes.

STUDY SITE
The Sawdust Ranch, owned by Kent Moore, is located on Texas Highway 1361 in Burleson County,TX.
The 257-hectare (635-acre) ranch within the Post-Oak Savanna Vegetation Zone and is currently being
used for a deer hunting concession. Post-Oak Savanna is characterkd by a mix of grasslands dominated by
introduced coastal bermuda-grass (Cpodan dactylon), and woodlands predominatlyof native post-oak
(Quercus stellata), blackjack-oak (Q. marilandica) and yaupon (IIex vomitona). The landscape also
typically contains cleared woodlands, agricultural fields, farmponds and road corridors.

GOAL AND OBJECTIVES
In the interest of affecting controls on RIFA with limited environmental impact, especially on native ant
species, we seek to investigate viability of suppression and control of the fire ant h m a multi-scale
geographic pefspectivethat incorporates contemporary principles of landscape ecology.

Using the post oak savanna landscapeas a template, objectives are to:
Develop a survey sampling methodology employing the pMples of landscape structure that is capable
of documenting the spatial and temporal distribution and abundance ofthe fire ant and other introduced and
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native ant species in many different landscapes.
- Develop a spatSy explicit fire ant hazard and risk rating system for targeting suppsion and
-tion
activities.

DISTRIBUTION OF THE RED IMPORTED FIRE ANT, SOLENOPSIS M C T A
BUREN (HYMENOPTERA: FORMICIDAE) UNDER VARYING CROPPING
PRACTICES
Manlev*. D. G.',Bauer. P. J.', Busscher. W. J.2, and Frederick. J. R.'
'Department of Entomology, Clernson University, Pee Dee Research and Education Center,
2200 Pocket Road, Florence, SC 29506
SSDA,
ARS, 2611 W. Lucas Street, Florence, SC 29502
3Departmentof Crop and Soil Environmental Science, Clemson University, Pee Dee Research
and Education Center, 2200 Pocket Road, Florence, SC 29506
Abstract: The Agroecology team at Clemson University's Pee Dee Research and Education
Center set out to determine the effects of various cropping practices on the environment by
splitting a field down the middle and farming one halfusing conventional practices and the
other half using innovative practices. A portion of that project was to determine the effects
of these various practices on red imported fire ant mound size and distribution. By mapping
all mounds in the field over time, preliminary results show that the innovative cropping
practices, while beneficial to the environment, result in increased fire ant density. Colony size
is also larger under the innovative practices, as determined by soil disruption.
Introduction: The red imported fire ant (RIFA), Solenopsis invicfa Buren, was introduced
into the United States in or near Mobile, Alabama sometime between 1933 and 1945, and has
proliferated very successfblly. The RlFA now occupies over 285,000,000 acres throughout
the Southeastern United States, including all 46 counties of South Carolina.
Methods and Materials: This study is being conducted on a split-landscape Agroecology
field at the Pee Dee Research and Education Center in Florence, SC. Halfof a 14 acre field
is being grown using traditionalagronomic practices, while the other halfis being grown using
innovative agronomic practices. The traditional practices include disking and cultivating,
burning wheat residues, bulk soil sampling, in-row subsoiling and chiseling, wide rows, and
conventional varieties. The innovative practices include no surface tillage, no burning of
wheat residues, grid sampling and precision fertilizer application, paratilling (deep tillage),
narrow rows, and transgenic varieties.
Using GPS, RTFA colonies are mapped spatially, over time (twice per season),
showing the number and distribution of the mounds under the different cropping practices.
The study began in the Spring of 1998 following soybean planting, and continued through
(post plant and post harvest) a rotation of corn (1999) and cotton (2000). Using a soil
penetrometer, soil displacement fiom the colonies is measured.
Results: Mound densities for each of the three years are shown below. RTFA density began
at a relatively low level in 1998. Following one growing season, the innovative side had
increased nearly 10 times, while the traditional side merely doubled, RlFA numbers were
uniformly high at the beginning ofthe 1999 season. The innovativeside remained nearly level
through the season, while the traditional side decreased nearly tenfold. Temik@(aldicarb)

Interspecific interactions of Soleno~sisinvicta with other ants, aphids, predatory insects
and spiders in pecan
Alejandro Caiixto', Allen Knutson2, Marvin K. Harris1, Bill Ree2 and Allen Dean1
'Texas A&M University, Department of Entomology, TX 77843-2475 - acalixto@tamu.edu
2TexasAgricutural Extension Service
Abstract
More than 15 species of ants were found in the cultivated pecan system using several monitoring
techniques. Pecan aphids and natural enemies appear unaffected by S. invicta, (red imported fire
ants), among treatments. S. invicta dominates controls and other ant species occur at high
densities in the methoprene bait treatments. Paratrechinasp. and Monomoriumminimumare high
in density in trunk treatments of LorsbanQ and the Check whereas S. invicta are high in density
in both, but greatly reduced in the methoprene bait treatments.
Introduction
What is the effect of ants in the dynamics of pests and predators? Are they suppressing
enough numbers of predators to allow an increase in aphids in the tree? What is the effect of red
imported fire ants (FA) on native ants in the pecan agroecosystem? What is the economic impact
of FA on growers? Since April 2000, research has been conducted in the pecan ecosystem to
determine the effect of FA on other ants, and aphids, and predators. We examined whether FA
are preying on aphid predators causing a reduction and leaving aphids with few natural enemies
in the system that could control them. This could result in aphid density increase causing a pest
problem (Tedders et al. 1989; Drees 1990; Ree 1990, 1998 unpublished data). One factor that
could influence this behavior is the honeydew produced by the aphids (Tedders et. al. 1990;
Dutcher et al. 1999). Also beneficial behavior of FA can be summarized on predation of pecan
weevil and hickory shuckworm (Dutcher and Sheppard 1981), primary pecan pests. There is
currently little statistical evidence that ants cause outbreaks of pecan aphids by the predation of
natural enemies. The objectives are to assess the impact of FA on aphids, predatory insects and
spiders, and examine the interaction of these ants with native ants in the field. Preliminary data
presented here has not been statistically analyzed and firrther analysis is underway.
Study site and methodology
Improved pecan orchards with the aphid susceptible pecan variety 'Cheyenne' and with
significant ant densities were located, at Mumford in Robertson Co., and at a second site in
Comanche Co. Data and preliminary results reported here came fiom Robertson Co., which has
been intensely studied since April, 2000. The orchard was divided into 12 plots each plot being
8 by 9 rows of pecan trees, approximately 3.4 acres per plot. Three treatments were applied in
a randomized complete block design with four replicates;ExtinguishTM(methoprene-IGR)applied
on May 14 and retreated on October 12, LorsbanB (Organophospate) treated on the tnmks on
May 12, July 24 and October 12; and untreated or check. Several techniques were used to
examine the questions posed above:
Terminal h e c t i o n used to determine aphid and predator densities by inspecting 4 terminal
compound leaves per tree on four trees in each of the 12 plots on a regular basis.
Cardboard bands were used to estimate lacewing and spider densities. Bands of corrugated
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Evidence of the Importance of Juvenile Hormone for Flight in Solenopsis invicta
Female Alates and the Influence of Mating in Post-Nuptial Flight Dealation

S. N. Burns (I), R K. Vander Meer (I), J. T. Vogt (2), J. L. Nation (3), and
P. E. Teal (1)
(1) Center for Medical, Agricultural and Veterinary Entomology, USDA, ARS, 1600 SW
23* Drive, Gainesville, FL 32608 USA.
(2) Department of Entomology and Plant Pathology, Oklahoma State University, 127
Noble Research Center, Stillwater, OK 74078 USA.
(3) Department of Entomology and Nematology, University of Florida, Building 970
Hull Road, Gainesville, FL 32611 USA.

Juvenile hormone appears to be important in stimulating Solenopsis imticta
female alates to engage in a nuptial flight. Alates that were topically treated with lOOpg
precocene I1 did not display typical pre-flight behaviors. These behaviors consist of
alates ascending from the mound and climbing onto nearby vegetation. In addition,
tethered precocene-treated alates could not be induced to fly.
Behaviors associated with a nuptial flight were examined in untreated female
alates to determine whether one or a combination of behaviors contributes to post-mating
dealation. Pre-copulatory behaviors investigated were 1) excited alates scurrying on the
surface of the soil, 2) excited alates climbing onto vegetation, 3) tethered alates flying for
Smin but not primed for a nuptial flight, and 4) alates displaying all of the described premating behaviors. The time in which these alates were induced to shed their wings was
significantly longer than that of just-mated female alates. Mating, alone or in
combination with other behaviors and/or environmental cues, may be a major factor
inducing dealation.

COLD RESISTANCE AMONG IMPORTED FIRE ANTS
Shannon S. James, Roberto M. Pereira, and Karen M. Vail
Department of Entomology and Plant Pathology, University of Tennessee
Abstract
Two experimental parameters, supercooling point and survival under extended low
temperature exposure, were used to examine effects of species and individual size in S.
richteri, S. richteri x invicta hybrid, and S. invicta, and the effect of Thelohania solenopsae
(Knell, Allen, and Hazard) infection in S. invicta on low temperature survival. Despite
significant differences observed among the supercooling points of different ant types, the
supercooling point does not seem to be an appropriate measure of cold hardiness in imported
fire ants. The supercooling point is too easily affected by outside phenomena, such as time in
the lab and thermocouple size. The differences among the supercooling points of diffkrent ant
groups were not consistent and these significant differences slight, in light of natural cold
weather phenomena. In the extended exposure tests, the chilling injury of imported fire ants
was measured through monitoring ant mortality during 15 days of exposure to +~OC,+O.sOc,
and -4'~. Under the +4Oc regime, both the hybrid and S. invicta infected with T.solenopsae
had significantly lower mortality rates than either the S. richteri or the uninfected S. invicta by
day seven. The +O.sOcregime caused increased ant mortality when compared to the +4OC
regime, and the hybrids had significantly lower mortality than uriinfected S. invicta fiom day
five through the last day of exposure. The S. richteri and infected S. invicta were not
significantly different. One hundred percent mortality was reached within all groups by day
seven in the negative temperature regime. The uninfected S. invicta was consistently less cold
tolerant than the other groups. At all three regimes, the uninfected S. invicta had the highest
mortality and the hybrid had the lowest of all groups. Fire ant mortality occurred at
temperatures well above their supercooling points. These results support the hypothesis that
extended cold injury causes winterkill of fire ants, and may partially explain the species
distribution of fire ants.
Introduction
Imported fire ants (Solenopsis invicta, S. richteri, and the S. invicta x richteri hybrid) are
serious pest in urban, agricultural, and other situations throughout the southern United States.
It was expected that cold winters would halt their northern spread; however, they continue to
spread beyond predicted limits. General species segregation appears to occur in both their
native and introduced ranges with S. invicta located in the warmer regions and S. richteri the
cooler regions.
Our objective was to assess the effects of species and infection with the biological control
agent Thelohania solenopsae on the cold hardiness of imported fire ants.

Materials and Methods

STRIDULATORY FUNCTION IN THE RED IMPORTED FIRE ANT
S. J. Rauth and S. B. Vinson
Dept. of Entomology
Texas A&M University
Abstract
Observations of red imported fire ant nest and foraging activities have revealed stridulation's
fbnction as a tactile modulatory signal during nestmate tug-0-war, queen manipulation, and
'grooming'. In this study we examined whether stridulation is involved at a colony level in
three RIFA associated behaviors: 1) swarming in response to mound disturbance, 2) nest
emigration in response to rising water levels, and 3) nest excavation. Control and treatment
recordings were made, and the change in number of stridulations per unit time was recorded.
There was no significant increase in stridulation in response to mound disturbance, a slightly
significant increase during nest emigration, and a highly significant increase during nest
excavation.
Objective
Determine whether stridulations are involved in three colony level behaviors associated with
the RIFA.
1. Swarming in response to mound disturbance.
2. Nest emigration in response to rising water table.
3. Nest excavation.
Methods
All recordings were made with an Optimus brand tie-clip microphone fiom Radio Shack
mounted in a stethoscope head connected to a Sony TC-D5M tape recorder. For both the
field disturbance and emigration experiments this set-up was placed directly within the soil
mound. For the excavation experiment the miostethoscope combo was afixed to the side of
the plastic nest box. The disturbance recordings were made in a local pasture. The emigration
and excavation recordings were made in a sound insulated room.
Disturbance
Several minutes of pre-disturbance activity were recorded and used as a baseline for
stridulatory activity. The colony was then disturbed by rough tapping on the surface of the
mound, and stridulation was recorded for the duration of the heightened activity. Baseline
and disturbance stridulation rates were compared using the Wilcoxon Signed Rank Test.
Disturbance Results
There is no statistically significant difference between treatment and control (Wilcoxon
signed rank test, n = 15, p = 0.978). (fig. 1)
Stridulations do not serve a communicative fbnction in alerting a colony to a disturbance
Emigration
Ten minutes of baseline activity were recorded first. Next the water level was raised rapidly
to the middle of the screened hole in the 10 quart bucket, then slowed to a steady drip.

IDENTIFICATION AND DISTRIBUTION OF NATNE TEXAS ANTS

Sean T. O'Keefel, Jerry L. Coop, and S. Bradleigh inso on'
1. Department of Entomology
Texas A&M University
College Station, TX 77843
2. Department of Biological Sciences

Sam Houston State University
Huntsville, TX 77341
Purpose

Currently we are putting together an identification guide for the common ant genera of
Texas. Our intentionis that this identificationguide w
illbe used by 6th graders (4H), pest control
operators, extension agents, etc., and we will m o w our terminologyappropriately. The purpose
of this poster is to solicit feedback on what to include, what not to include, and other helpful
comments. Some areas where we would like feedback include:
Which of the text keys should we include? Or should we go with only an illustrated
flow-chart key?
Are there other genera of ants we should include, or ones we should eliminate?
Will the distribution maps be helpful?
Will the inclusion of line drawings, in addition to the photographs be helpfbl?
These and any other comments can be addressed to Sean O'Keefe at s o k e e f e ~ . e & .
Introductory materials

For each genus, we plan to include the following sections: identificationsbased on detailed
body structures, which would need the use of a microscope; identifications based on behavior,
mound structure, etc., where a microscope would not be needed; the general distribution in
Texas, including a distribution map; and notes on the biology, behavior, and any pest species.
Identifications can be made based on body structures that usually need to be seen with the
aid of a microscope or good magnifying glass. Identifications based on detailed body structures
are more accurate than just "eye-balling", and are usually required to tell the difference between
closely related groups.
Identifications can be made based on characters that can be seen without the aid of a
microscope or rnagnifjling glass, such as mound structure, overall body size, color, etc.
Identifications based on these characters may not be accurate, but are usually much faster and can
oRen narrow down the choices, but may not be usem in separating closely related groups.

DO INTER-SPECIFIC INTERACTIONS OCCUR BETWEEN
COLONIES OF RED IMPORTED FIRE ANT AND ITS
COMPETITOR ANT SPECIES?- A GREENHOUSE STUDY.
Asha Rao & S. B. Vinson
Department of Entomology
Texas A&M University
College Station, TX 77843-2475

ABSTRACT
We have developed methods to assess the interaction of
native ant species, Monomorium minimum-on the founding fire ant,
Solenopsis invicta colony in the greenhouse. Our laboratory studies show
that M. minimum can invade and destroy small fire ant colonies with up to
500 workers. However, the laboratory conditions provided no opportunity
for fire ant colony to move or escape. Therefore, we conducted similar
studies in greenhouse arenas that more closely simulated field conditions,
allowing fire ants to move or escape. Our hypothesis here was that the
farther a fire ant colony can move away from its competitor, the longer it
may take for it to be discovered, and for competitive interactions to occur.
Experiments were conducted in arenas with an area of 6.5 x 1 mZ. The fire
ant founding colony of size, 30 workers along with a mature M. minimum
with a fixed colony size was introduced in each arena with varying
distances between the two nests. The interactions were recorded at 8
different distances between the nests - 0.05 m, 0.10 m, 0.20 m,0.40 m,0.8
m, 1.6 m, 3.2 m, and 6.4 m. The colonies in this experiment were fed
everyday. We also studied the effect of starvation on the competitive
interactions in another set of similar experiments. Observations were
made on the frequency of interaction under each distance, and stmedifed
conditions. Proportion of ants foraging over 24 h observation period, time
taken for the fire ant and other ant to find food resources was also indexed.
The probabilities that the two colonies encounter, fight, or invade with
varying distance, and starvedfed conditions were recorded. In these
experiments, M. minimum were observed to invade the FUFA colony with
0.2 m distance only. The probability of encounters and probability of
mortality decreased with the increase in distance. Even though S. invicta
mortality decreased from 100 % to 11% with the increase in distance
(0.2m to 3.2m), the percent mortality of S. invicta (11%) at 3 . 2 was
~ still
higher than percent mortality ofM. minimum (7%) at the same distance.
We also observed that, with the increase in the distance, interactions were
observed more near the foraging area than near the nest. The S. invicta
worker task was affected by the presence of M. minimum. In control S.
invicta colonies ( in the absence of M. minimum), the proportion of
foragers were 0.56 where as fighters were 0. However, in the presence of
M. minirnum, the proportion of foragers decreased to 0.43 and proportions
of fighters increased to 0.2.

SEASONAL COMPARISON OF FIVE COMMON BAITS USED TO MONITOR
RED IMPORTED FIRE ANT FORAGING
Janet Kintz, Michelle Colacicco, and P.M. Horton
Department of Entomology, Clemson University
Introduction
Various baits such as tuna, peanut oil, potato chips and sugar water have been used in
red imported fire ant P A ) foraging studies. Previous work has found food preference
is based on length of time and season a bait is available (Ali et al. 1986; Stein et al.
1990). Simultaneous evaluation of various baits would allow comparison of foraging in
studies that use different baits. This information is currently unavailable, making it
difficult to compare individual studies conducted with different baits.

We compared the efficacy of five different baits commonly used to study RIFA
foraging behavior. Understanding the performance of each bait will allow studies of
foraging activity to be more accurately compared with one another. The objective of this
study was to document the relative efficacy of different bait formulations in measuring
foraging activity of RIFA and to identifjl seasonal effects on efficacy of different baits.
Materials and Methods
Studies were conducted in Clemson, SC in the summer and fall of 1999 and spring of
2000 on two pastures and one managed turfgrass site. Baits were placed in 47-mm clear
petri dishes lined with absorbent paper in the following quantities: multiple species ant
attractant (MSAA) with peanut oil (2ml), hot dogs (2g), peanut butter (2 g), potato chips
(2 g), and m l a (2 g).

Baits were placed for 30 minutes in a 5x5 Latin square design (25 m2 grid) and were
returned to the laboratory for identification and counting. Mounds within plots were
counted, marked, and measured. Soil temperature and moisture were measured at two
randomly selected points throughout the plot to account for variability between sites and
seasons. The amount of foraging activity at each of the different bait types was analyzed
using a general linear model.
Results
No significant differences were found in number of foragers collected between baits
during spring (p=0.225), summer @=0.093), fall @=0.510), or spring, summer and fall
samples combined (p=O.113). Significant differences in the number of foragers collected
were detected between sites in summer @=0.014), summer and fall combined (p=0.016),
and spring, summer, and fall combined (p=0.017), but not in spring (pq.264) or fall
(p=0.545). One of the pasture sites had significantly more foragers than the managed
turfgrass site (~4.027)and the other pasture site @=0.0032) during the summer sample.
There were also significant differences in the number of foragers collected between
spring, summer and f'all (p=0.000), summer and fall @<0.0002)and summer and spring
(p--0.0002) but not between fall and spring seasons (p=0.55).
Mound numbers were stable from summer to fall of 1999 but decreased between the
summer of 1999 and spring of 2000. There were no significant differences in soil

TEXAS STATEWIDE PHONE SURVEY ON FIRE ANT IMPACT AND CONTROL
MEASURES USED BY CONSUMERS

Michael E. Merchant1, Mary M. Porte? and Scott A. Russell3
Texas A&M University Research and Extension Center, 17360 Coit Road, Dallas, Texas
75252-6599

Abstract
A statewide telephone survey of 1000 Texans conducted in February, 2000 included
questions about fire ant impact and control measures used by consumers. Seventy-nine
percent (k 3%) of Texans reported that they or a family member have been stung at some time
by fire ants. A majority, 56%, of Texans treated for fire ants last year. Of those attempting
control, 51% (*4.1%) reporting applying four or more treatments in the past year. Only 24%
of respondents used broadcast baits to control fire ants. The most common method of control
(65%) was application of an insecticide directly to a fire ant mound. Only 17% of
respondents felt that water pollution fiom the application of fire ant insecticides was a serious
pollution problem in their community. Most Texans (87%) remain unaware of the Texas
Two-Step Method for fire ant control; however 3% of respondents indicated they were very
familiar with this control method.
Methods and Materials
The Texas Poll is a quarterly poll conducted by the Scripps Howard Data Center in
Austin, Texas. A total of 1,000 adult Texans were surveyed by telephone between February 9
and 25,2000. The February 2000 Texas Poll included six questions about fire ants submitted
by the authors and reviewed by the survey coordinator.
A systematic, random sample of active telephone exchanges statewide was used. The
margin of error for the whole sample was 3 percentage points-slightly larger for subgroups.
Results of the survey were made available to the public through news releases written
by the Texas Agricultural Extension Service's Department of Agricultural Communications
and through news releases distributed by Scripps Howard News Service.

*
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by the authors and reviewed by the survey coordinator.
A systematic, random sample of active telephone exchanges statewide was used. The
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by the Texas Agricultural Extension Service's Department of Agricultural Communications
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Associate Prof-

and Extension Urban Entomologist. m-merchant~i7rarnu.edil

Formerly CommunicationsSpecialist (ret.), 1201N. Waterview Dr.,RiQardsoa, Texas 75080. m-poner~i?ta~nu.edu

Extension Agan -Pest Management. Teny County Extmsim OfXce, 209 South !i"St. Bromtield, Texas 793164307. Samswlfa'ta~~~u.edu

THE EFFECT OF MICROSPORIDIA ON HEMOLYMPH PROTEINS AND EGG
PRODUCTION OF THE RED IMPORTED FIRE ANT(SOLENOPSIS Z W C T A )
Johnny S. C. Chen, Tamara J. Cook, and S. Bradleigh Vinson
Department of Entomology
Texas A&M University
College Station, TX 77843
Email: ~c5195@,1abs.tamu.edu

Abstract

We investigated the effect of the microsporidian pathogen Thelohania solenopsae
(Microsporidia: Thelohaniidae) on various aspects of fire ant queen's physiology by
comparing the hemolymph extracted from healthy and infected queens. We
hypothesize that the microsporidian infection should bring about changes in the protein
profile in the hemolymph of the infected queens. To verie this hypothesis, we compared the
protein profile between healthy and infected queens by using DSD-PAGE. We also
hypothesize that infected queens lay eggs at a slower rate than healthy queens partially due to
the lack of certain proteins. To verify this hypothesis, we correlated the egg-laying rate of
individual queens and protein content.

EVIDENCE OF POLYGYNOUS RED IMPORTED EIRE ANTS IN SOUTH
CAROLINA
Janet ~ i n t z 'Leslie
,
parris2, Jennifer ~ettle?,Josh ~ a s t ' ,Craig ~ l l e n and
' P. M. ort ton'
Department of Entomology (I), Department of Wildlife and Fisheries (2), Department of
Biological Sciences (3), Clemson University

Introduction
The red imported fire ant, Solenopsis invicta, was introduced into North America
through a port in Mobile, Alabama in the late 1930's (Buren 1972; Lofgren et al. 1975).
According to the National Agricultural Pest Information System, the current range of S.
invicta had expanded to include 12 southern states and Puerto Rico. S. invicta is
currently found in every county of the South Carolina
(h~p://&.ceris.purd~e.edulnaPislPest~/ifa~imaP/ifaall.html).
For over forty years, colonies of the red imported fire ant (RIFA) were recognized as
being strictly monogynous, or having a single queen. Green (1952) reported one colony
of S. invicta with 25 dealated females; however, these potential queens were not dissected
for presence of sperm-filled spermatheca. Inseminated dealated queens were identified in
the early 1970's when Glancey et al. (1973) and Hung et al. (1974) reported polygyny in
Mississippi and Texas, respectively. Other states with polygynous colonies include
Oklahoma (Glancey and Lofgren 1988), Georgia, Louisiana (Fletcher 1983), and Florida
(Lofgren and Williams 1984).
Polygyne red imported fire ant populations have the potential for greater economic
and environmental damage than the monogyne form because polygyne mound and
population densities are two to three times greater than monogyne mound and population
densities (Porter 1992; Macom and Porter 1996). In additton top-olyggnemound
diameters being slightly smaller than monogyne mounds (Porter 1992), polygynous
workers are smaller, lighter in color, and less aggressive toward neighboring mounds.
Polygyne queens lay fewer eggs, weigh less than monogyne queens (Greenberg et
al. 1985), and produce fewer reproductives (Vinson and Sorenson 1986). Polygynous
colonies may reproduce via mating flights but reproduce primarily by budding (Vargo
and Porter 1989). Polygynous colonies, through abundance and competition, have a
greater capacity to eliminate arthropods, including native ant species (Porter and
Savignano 1990), plants, and vertebrates (Porter et al. 1991). The purpose of this study is
to document the presence of polygyne colonies of S,invicta in South Carolina.
Materials and Methods
Extension agents throughout South Carolina were contacted in 1999 polygyne
colonies in their counties. Based on referrals by agents, seven counties across three
edaphic regions of South Carolina were evaluated during the fall of 1999 and spring of
2000 for the likelihood of possessing polygynous red imported fire ant colonies. S.
invicta queens were collected fiom roadsides and pastures in five South Carolina counties
(Pickens, Anderson, Aiken, Richland, and Beaufort) because of the high mound densities
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