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this publication is solely for the purpose of providing specific information and does not imply
recommendation or endorsement by Virginia Tech. The papers and abstracts published herein
have been included as submitted and have not been peer reviewed. They have been collated
and duplicated solely for the purpose to promote information exchange and may contain
preliminary data not fully analyzed. For this reason, the authors should be consulted before
referencing any of the information printed herein. This proceedings issue does not constitute a
formal peer review publication. However, ideas expressed in these proceedings are the sole
property of the author(s) and set precedence in that the author(s) must be given due credit for
their ideas. A copy of the 2013 Imported Fire Ant Conference Proceedings is available on the
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Remarks from the Conference Chairman
Greeting from Virginia to the imported fire ant and invasive ant participants,
I want to thank you for attending the 2013 Imported Fire Ant and Invasive Ant Conference held at the
Sheraton Virginia Beach Oceanfront Hotel, Virginia Beach, VA. I hope everyone had a great time and the
conference provided valuable information and enlightenment on imported fire ants and other important
invasive ants. The final tally for meeting attendance was 70.
The conference began with a Monday evening reception that doubled as a poster viewing and corporate
sponsor exhibit area in the Grand Foyer reception room. The research conference began Tuesday
morning with a welcome from the Virginia Commissioner of Agriculture, Mr. Matt Lohr. Mr. Lohr
provided compliments to our group for working to manage such a serious pest issue for citizens of
Virginia, the southern and western United States, and beyond. The Associate Director of the Virginia
Agricultural Experiment Station, Virginia Tech, Dr. Jody Jellison, provided a welcome to conference
participants from Alan Grant, Dean of the College of Agriculture and Life Sciences. Also welcoming
attendees to Virginia Beach was Mr. David Trimmer, Director, Virginia Beach Department of Agriculture
who conveyed personal greetings from Virginia Beach Mayor Will Sessoms.
Following the opening Welcome Session, this year’s meeting featured a special session on Imported Fire
Ants, Past and Present, where speakers reviewed the major agencies that have addressed this issue for
many years. Speakers for this session were Robert K. Vander Meer (USDA-ARS), USDA ARS Perspective;
Charles Brown and Anne-Marie Callcott (USDA-APHIS), USDA APHIS Perspective; S. Bradleigh Vinson
(Texas A&M University) Land Grant University Perspective; Bastiaan “Bart” M. Drees (Texas A&M
AgriLife Extension), Cooperative Extension Perspective.
In addition to the three special session invasive ant presentations, this year’s conference had 27 oral
papers and posters on topics pertaining to invasive ants, ecology, genetics, behavior and physiology,
management, biological control, fire ant identification, morphology, and extension. The conference
concluded with the eXtension Imported Fire Ant Community of Practice workshop held Thursday
morning.
The 2013 conference would not have been possible without the dedication, commitment, and hardwork of our conference committee: Ms. Gina Goodwyn (VDACS), Ms. Karen Williams (USDA), and Mr.
Keith Starke (VCE), Ms. Hélène Doughty (HRAREC) and Ms. Ava Butler (HRAREC). I am especially
appreciative to Ava and Hélène, who worked many hours on meeting planning, gift bags, registration,
and program development.
I hope to see all of you at next year’s conference in the Palm Springs area. Please be on the lookout for
emails from Roberta Dieckmann (rdieckmann@cvmvcd.org) with details on the 2014 Imported Fire Ant
and Invasive Ant Conference.
Peter B. Schultz, Chairman, 2013 Imported Fire Ant and Invasive Ant Conference
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Submitted Presentation Abstracts/Manuscripts
Institutions role in the Imported Fire Ant (IFA) studies
“The Emergence of Land-grant Research”
By S.B. Vinson
Department Of Entomology
Texas A&M University
College Station TX 77843
Abstract
The presentation is part of a series looking at IFA research over the u years at different
institutions. This presentation focuses on land –grant universities using Texas as an example.
First it is pointed out that the USDA and Aphis have a national perspective of the IFA problem
with USDA focusing on research and the USDA on management. Further, they, along with
Alabama and Mississippi, were involved very early with the IFA. In contrast to the USDA, the
states focus on IFA issues within their state and they get involved primarily when the IFA
become a problem within their state. This usually involves the State agricultural institutions and
often the state universities.
In the case of the State Universities, they are involved in the education of students to
become leaders in various areas and in most states they have agricultural disciplines that
include problems with insects. They tend to do more basic research. I focus here on the states
as they become involved in the IFA issues which also deal with the IFA’s spread. In addition a
look at some of the research that each state has under taken with a short look at the
accomplishments made by the various states.
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Fire Ant Programs, Past and Present: Cooperative Extension Perspective
Bastiaan ‘Bart’ M. Drees, Professor of Entomology, Extension Specialist
and Regent’s Fellow, Board Certified Entomologist
The Red Imported Fire Ant, Solenopsis invicta Buren (Hymenoptera: Formicidae) spread
throughout the southern United States since its accidental introduction around the 1930’s.
Everyone loves to hate fire ants, especially Texans! People have asked, “if the U.S. can put a
man on the moon, why cannot we get rid of fire ants? The history of imported fire ant control
has been summarized by Oi and Drees (2009) that included:
•
•
•
•

Early Fire Ant Control: Ant Mound to Aerial Treatments using calcium cyanide,
chlordane mound treatments
Dieldrin and hepatachlor, 2 lbs/acre by air to 1 million acres (Hardin Co., TX 1958)
described by Rachel Carson in her book, Silent Spring
Bait Formulation Development, including the eradication attempts using Mirex and
Amdro® (hydramethylnon), which was developed by USDA-ARS including pasture use
label and used for some County-wide treatments beginning in 1980
The last county-wide treatment was made in Texas using the insect growth regulator,
Prodrone, in 1983

In the early 1980’s, free product was distributed through by Texas Department of Agriculture
through County Commissioners offices at subsidized cost before program being discontinued.
In Texas, red imported fire ants and their management was a “hot topic” and political
concern. Reagan Brown, former Commissioner of Agriculture, Texas Department of Agriculture
(TDA), campaigned in 1983 to conduct a “blitzkrieg” to battle this pest ant. However, he lost the
election and the concept of eradicating the ant soon lost favor and funding to TDA was ended.
The transition from eradication to integrated pest management (IPM) began in 1985. Drees
and Gold (2003) have described the development of these site-specific and goal-oriented
programs for imported fire ants. Current concepts for IPM for imported fire ants are covered by
Drees et al. 2012, including the management options:
•
•
•
•
•
•
•
•
•
•

Do nothing
Individual mound treatments, only
Two-Step Method
The “Long-Residual Contact Insecticide Treatment Method” (Pest Control Operators)
“Organic” methods (spinosad, d-limonene) and biological control
Community-Wide programs
Area-Wide programs
Spot-eradication efforts
Program Combinations: Targeted or “Mix and Match” approach
“Grid-spot” treatments
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These IPM concepts and approaches for imported fire ant management have been largely
adopted and promoted by Extension entomologists nationally (Drees et al. 2006) and
internationally (Morrison et al. 2004), particularly in Australia, New Zealand, Taiwan and China.
The Texas AgriLife Extension Service and extension agencies in other states have been
heavily involved in developing effectiveness (efficacy) data to help develop products and
treatment program from 1983-2013 including:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

The Two-Step Method
Ascend® (abamectin)
Extinguish® (methoprene)
Distance®, Esteem® (pyriproxifen)
Justice® (spinosad)
Citrex® (d-limonene)
Advion® (indoxacarb)
Altrevin®, Siesta® (metaflumazone)
Maxforce® FC, TopChoice®,Over ‘N Out® (fipronil)
“hopper blend” 24(c) for IGR plus hydramethylnon
Extinguish® Plus (hydramethylnon plus methoprene)
“skip-swath” 24(c) for Esteem
Arinix® (permethrin impregnated nylon parts)
Soap plus citrus oil “home remedy”
Others

All reports are available on-line at http://fireant.tamu.edu and in the Proceedings of the
Imported Fire Ant Conferences at http://www.eXtension.org/fire+ants.
At present, Extension outreach education efforts promoting IPM for imported fire ants is
accomplished through the national eXtension initiative’s Fire Ant Community of Practice
through the web site, http://www.eXtension.org/fire+ants. Face Book, Twitter and YouTube
provide social media outlets and the community provides webinars and other opportunities for
further improvements in imported fire ant management.
Citations
Drees, B. M., and R. E. Gold. 2003. Development of integrated pest management programs for
the red imported fire ant (Hymenoptera: Formicidae). J. Entomol. Sci. 38(2):170-180.
Drees, B. M., S. B. Vinson, R. E Gold, M. E. Merchant, E. Brown, K. Engler, M. Keck, P. Nester, D.
Kostroun, K. Flanders, F. Graham, D. Pollet, L. Hooper-Bui, P. Beckley, T. Davis, O. M.
Horton, W. Gardner, K. Loftin, K. Vail, R. Wright, W. Smith, D. C. Thompson, J. Kabashima, B.
Layton, P. Koehler, D. Oi, A-M. Callcott. 2006. Managing Imported Fire Ants in Urban Areas,
a Regional Publication Developed for: Alabama, Arkansas, California, Florida, Georgia,
Louisiana, Mississippi, New Mexico, Oklahoma, South Carolina, Tennessee and Texas, B14 | P a g e

6043. Texas Cooperative Extension, Texas A&M University, College Station, TX 22 pp. on
http://AgriLifeBookstore.org.
Drees, B. M., Calixto, A. A. and Nester, P. R. (2012), Integrated pest management concepts for
red imported fire ants Solenopsis invicta (Hymenoptera: Formicidae). Insect Science 19(5).
doi: 10.1111/j.1744-7917.2012.01552.x.
Oi, D. H. and Drees, B. M. 2009. Chapter 30: Fire ant IPM. In Integrated Pest Management (E. B.
Radcliffe, W. D. Hutchison and R. E. Cancelado, eds.) Cambridge Univ. Press, pages 390-401,
529 pages.
Morrison, L. W., S. D. Porter, E. Daniels and M. D. Korzukhin. 2004. Potential Global Range
Expansion of the Invasive Fire Ant, Solenopsis in
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The European fire ant (Myrmica rubra) in British Columbia: with note of other recent arrivals
Robert J. Higgins
Department of Biological Sciences, Thompson Rivers University, 1250 Western Avenue,
Williams Lake, BC. Canada.
Note: some portions of this report have been used in Higgins (2013)
Introduction
The international movement of invasive species of ants has been shown to be much higher than
previously thought (Miravete et al. 2013). The overall cool Canadian climate, especially cold
Canadian winters have likely functioned as a barrier to the establishment of many invasive
species. Climate change, however, is opening new territory for tramp ants. The recent
establishment of a colony of Linepithema humile (Argentine ants) in Victoria, BC, may be an
example of new northern climatic norms broadening available habitat for potential invasive
species.
Invasive ants may exploit very specific or more general habitats. Some species of invasive ants
in Canada are anchored within buildings. Pheidole megacephala (big-headed ant) or Tapinoma
melanocephalum (ghost ant) have appeared in Canada in anthropogenic climatic microsites that
mimic tropical or subtropical climates (e.g., tourist tropical plant enclosures, industrial
bakeries). Some, such as Monomorium pharaonis (pharaoh’s ant) are anchored within more
temperate buildings such as high rise condominium towers. It is possible, that the L. humile
(Argentine ant) colony in Victoria, BC, may have started within the tropical plant section of a
garden centre and then spread into the surrounding neighbourhood. In this sense, the ant may
be leashed to the initial location of introduction, possibly with colonies shrinking back to the
garden centre in cold winters and expanding its range when conditions are more mild. Other
species, however, are not leashed to buildings and are expanding in outdoor habitat. An
example would be Myrmica rubra, the European fire ant. First identified in 2010 in North
Vancouver, it is now know to be present in many locations and has likely been present for 15-30
years. A recent economic analysis suggests that costs of approximately $100 million per annum
will be incurred if this ant spreads across its full potential range in British Columbia (Robinson et
al. 2013). Here an overview of early efforts to map and develop natural history knowledge are
presented.
Methods and Materials
Identifications of Myrmica rubra were guided by an unpublished key for northeastern North
American Myrmica, developed by André Francoeur (Centre de données sur la biodiversité du
Québec, Chicoutimi, Québec), as well as a key to British Myrmica (Bolton 2005), and keys to Old
World Myrmica (Radchenko and Elmes 2010).
Specific localities of M. rubra were identified following contact initiated by local residents,
community gardeners, park or recreational area users, or municipal environmental managers.
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An estimate of the potential distribution of M. rubra in British Columbia was developed from
temperature and precipitation records for known M. rubra infestations in eastern Canada
available through Environment Canada (http://climate.weather.gc.ca/). The provincial map was
developed using iMapBC (http://webmaps.gov.bc.ca/imfx/imf.jsp?site=imapbc).
The local distribution (presence/absence) of M. rubra was determined using apple slices as an
attractant. These were placed on the ground either in front of homes (one per home) or along
trails (25m separation) and left in place for 60-90 minutes when air temperatures were
between 10 and 25 °C. Apple slices were then bagged and any ants associated with the slice
were identified by microscope. Species other than Myrmica were only identified to genus
because of time constraints.
Casts of ant nests were made using Plaster of Paris with approximately 50% more water used
than recommended to increase the fluidity of the mixture. Poured nests were allowed to sit for
one hour before being excavated by hand.
Results and Discussion
Provincial mapping
The first identification of Myrmica rubra (European fire ant (EFA)) in British Columbia (where
locality records existed for the specimens) occurred in District of North Vancouver in the fall of
2010 and was determined by this author. Since this identification, this ant was confirmed as
present in 2011 in:
•
•
•
•

Burnaby – community garden
Vancouver: Kerrisdale - residential
Vancouver: UBC Endowment Lands - residential
*Victoria: Gonzales – residential

In 2012 additional samples were received and confirmed in:
•
•
•
•
•
•
•
•
•
•
•

*Chilliwack – 2 residential locations
Maple Ridge – residential
*North Vancouver – 2 new residential locations
*Richmond - park
Rosedale - residential
Vancouver: Kerrisdale – community garden
Vancouver: Kitsilano – residential
Vancouver: South – 2 parks
Vancouver: Southlands – equestrian pasture
Vancouver: a botanical garden
Victoria: Oak Bay – residential

*Areas fully or partially mapped.
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Based on precipitation and temperature records from Eastern Canada where the EFA has
established it appears this ant needs areas of high moisture and moderate temperature (mean
annual temp above 6 °C) (Higgins 2013). Precipitation in affected areas is usually greater than
1000 mm/yr, although in the Toronto area this ant appears to be thriving in one area where
precipitation is recorded at 680 mm/yr. Using the Toronto precipitation data as a minimum,
and a minimum mean annual temperature of 6 °C, this suggests this ant could spread through
disturbed, mostly urban-linked habitat, along the full length of coastal BC (Figure 1). One small
area away from coastal BC, near the community of Nelson, might also provide suitable habitat
for this ant.
Several residents have requested identifications of ants suspected of being the EFA over the
summer of 2012. To date, no specimens received outside of the identified potential area (Figure
1) have been shown to be the EFA.
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Figure 1. Known and potential distribution of the European fire ant (Myrmica rubra) in British
Columbia. Potential areas were identified by matching climatic data from eastern Canada
where the European fire ant has established, to climatic data for communities in British
Columbia. Map generated using iMapBC (http://webmaps.gov.bc.ca/imfx/imf.jsp?site=imapbc).

Local Mapping
The European fire ant shows an attraction to sugars and recruits to apple slices (Figure 2). The
use of apple slices arose from an incidental observation of ants swarming a discarded apple
core in 2010. Sampling for the presence/absence of the EFA in neighbourhoods, however, was
constrained to municipal property in front of homes both because of the need to sample as
rapidly as possible and because of the difficulties of obtaining permission from 100+
homeowners in each area to work on their property. The challenge arising from this constraint
is that the EFA is not as common in front yards as in back yards where conditions are moister.
While usually present in front yards (where back yards are infested) this ant tends to be closer
to the home where garden beds provide food and moisture or the home foundations where
they find warmth. Further, high temperatures and dry conditions may limit the foraging activity
of this ant making certain days, or times of day, less efficacious in detecting their presence.
As a consequence, false negatives are to be expected for specific homes suggesting the scale of
detection is operationally best at the level of the city block rather than that of an individual
home. While we occasionally saw no recruitment to apple slices in front of some homes in
which we had established an ant presence on the property through a more thorough
examination (confirming that false negatives were occurring at this scale), no city block with a
known infestation was negative at all residences. Thus, while sampling is occurring at the
residential scale, presence/absence is best reported at the city block scale. As this ant spreads
easily between properties but not as easily across streets, this is also a more functional scale for
reporting.

Figure 2. European fire ants swarming over an apple slice during mapping in a park.
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Natural History
Nest Structure
A small number of nests were carefully identified and cast in Plaster of Paris to assess nest
depth and hypogaeic structure (Figure 3). Nests appeared to be no deeper than 20 cm with a
vertical shaft from which chambers similar in size and structure to popcorn budded. This is
consistent with reports of nest structure from Nova Scotia (Horton 2011). Nests did not spread
more than 10 cm from the vertical shaft. This shallow and tight structure would lend itself to
physical destruction except for the fact that the nest entrances were cryptic (Figure 4), and
when in lawns were often displaced below the thatch by 20-30cm from where the ants
emerged above the grass when disturbed.

Figure 3. Plaster of Paris cast of an excavated fire ant nest with two nest entrances.
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Figure 4. Small and cryptic entrances to an EFA nest below lawn turf. These entrances often do
not exactly correspond to the location where the ants appear above the grass when nests are
disturbed.
Overwintering nests
A small number of European fire ant nests were excavated in December of 2012. Expectations
were that the colonies would be balled together and deep in the soil. It was found that while
the colonies were balled together, they usually consisted of several small balls (likely each with
a queen) separated by tunnels a few cm long. Further, they were frequently quite shallow,
often only 5 cm below the soil line. In one instance, a colony was found in a small rotting plank
of wood on the ground. In another instance, municipal workers discovered a very large number
of overwintering nests within large logs washed ashore and residing semi-permanently on a
beach facing a river. Soil nests were located both under rocks and within uncovered soil.
Temperatures within the nesting balls did not differ from the surrounding soil and the EFA was
capable of sluggish movement at 1.5 °C.
Timing of Reproduction
A characteristic of many species of ants in patchy habitats (i.e., habitat that appears to be
spatially limited or marginal for colonization) is that they forgo queen mating flights in
preference to queen mating within the nest, then nest budding (Heinze 1993). This may arise as
the colony senses that widely dispersed flights by queens are unlikely to lead to successful nest
founding.
Invasive species of ants routinely shift reproduction to nest budding and to date no mating
flights of EFA queens have been reported in North America. Hicks (2012) did report a mating
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flight of male EFA in Newfoundland, however. Dispersal of males only may function to increase
gene flow between colonies while still permitting nest budding.
No winged queens were observed in nests of the EFA during nest excavations in 2012 (Note:
they have been evident in 2013). Males were routinely found in nests, in abundance, through
August but that abundance notably declined in September, although a few males were still
present in nests in late September. In Europe mating flights are reported for this species
between July and October (Radchenko and Elmes, 2010).
On 08 Aug and 13 Aug 2012, solitary winged EFA queens were observed and collected along a
trail in a park. As wings came off during the collection of one specimen it suggested that this
queen had already mated.
It is possible that these queens had recently mated within their natal nests and then been
ejected by workers because queen numbers in the colony were already high. They may, thus,
have been looking for a nest with low queen numbers that might accept them. The possibility
that these queens may have flown, however, cannot be discounted. Another park directly
across the Fraser River (approx. 200m wide) from the park in question here has an established
population of EFA weakly supporting the hypothesis that EFA queens in this area may be flying.
It is possible that the size of the park may be considered less patchy by the EFA (as compared to
fragmented residential properties with highly variable microstructure), resulting in at least
some queens flying.
Controlling populations of Myrmica rubra with heuristics
To date, pesticide applications and biocontrols have either not been shown to be effective or
not fully developed. For a brief review of some of these options see Higgins (2013). Ants, while
superficially demonstrating a great variety of behaviours, usually operate according to a set of
heuristics or rules-of-thumb (Hölldobler and Wilson 1990). These are used to coordinate colony
priorities but can cause dysfunction when behavioural releasers are inappropriate.
When colonies of the EFA were first brought into the lab, there was a problem with maintaining
adequate humidity and moisture. Small plastic containers filled with water and soaked paper
towel were placed into the foraging area to raise humidity. It was observed that the European
fire ant moved queens, brood, and brood workers from moist nest containers into these wet
plastic dishes. They nested under soaking wet paper towel just millimeters from free water. The
heuristic appeared to be to nest in the wettest possible location. Further, observations in the
field suggest a preference for nesting within or adjacent to wood or rock. Wood and rock both
have a high specific heat allowing them to warm during the day and hold that heat overnight,
improving thermal conditions for the nest (Higgins and Lindgren 2012). An incidental
observation in the field during the summer of 2013 noted a colony of EFA relocating nest sites
beneath paving stones. The paving stone being abandoned was slightly shaded while the other
was not, raising the temperature of the latter by approximately 2 °C. Wood and stone also
function to trap water, raising the moisture level in soil immediately adjacent.
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These heuristics may be exploited. If artificial nests are constructed that provide highly moist
nesting materials assisted by a source of heat (stone exposed to sunlight), it may be possible to
relocate established soil nests into the artificial nests. Here I would propose a plastic tub
structure (approximately the size of a brick, used in gardening centres to sell plants), lined first
with heavy landscape fabric to seal drainage openings in the bottom, then wet paper towel and
finally filled completely with moist soil. This would be placed in the ground such that the upper
surface is flush with the soil. A brick or small paving stone slightly larger than the container is
then placed upon this, covering the entire upper surface. These containers may be examined
daily or weekly and when a colony is discovered the material may be deposited into a larger
container to allow the destruction of the EFA by boiling water or deep freezing, and the
container reused. The European fire ant is likely to exploit any nesting area superior to that
currently being used. In particular, during the drier months of the summer this design may be
rapidly exploited. This approach would also circumvent the problem of locating normally cryptic
nests and provide a completely chemical free control method. While this approach may not be
suited to large areas of infestations, it might offer a way for homeowners to slowly reduce the
populations of EFA on their property.
Conclusion
With respect to future investigations, there is a need to:
•
•
•
•
•
•

Continue mapping. This will provide a better sense of how extensive the problem
has become and allow the identification of adjacent high value recreational
areas worthy of increased vigilance.
Experiment with artificial trap nests to lure entire colonies for easy collection
and disposal.
Experiment with bait formulations in the field.
Assist municipalities in providing information to homeowners, community
gardeners, and related stakeholders relating to the European fire ant.
Assist municipalities in developing a monitoring protocol for parks and municipal
lands.
Assist landscaping/gardening centres with managing the EFA on their property
and reduce the chance of the EFA being taken off-site in plants.
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Musings on the Management of Nylanderia fulva Crazy Ants
David H. Oi
USDA-ARS Center for Medical, Agricultural, and Veterinary Entomology
1600 SW 23rd Drive, Gainesville, Florida 32608
Nylanderia fulva is an invasive crazy ant that can inundate landscapes and structures.
This invasive ant has been called the Caribbean crazy ant in Florida and the Rasberry [sic] crazy
ant in Texas. The species was thought to be Nylanderia pubens or Nylanderia near pubens, in
Florida and Texas, respectively. However, they have been shown to be the same species,
Nylanderia fulva, which is native to South America (Gotzek et al. 2012, Zhao et al. 2012). A
proposal was submitted to the Entomological Society of America (ESA) for N. fulva to have an
official ESA common name of “tawny crazy ant”, where “fulva” is Latin for tawny. N. fulva is
continuing to spread, with infestations being reported from four new counties in Texas, and
one each in Mississippi and Florida over the past year (March 2012-13). The new infestation
from Bay County, Florida is the first from Florida’s panhandle. Attempts to control this ant have
often led to frustration, because commercial ant baits are either not foraged upon, or do not
cause enough mortality of the overwhelming populations. Similarly, residual insecticide
applications are rendered useless when the ants no longer contact the insecticide when they
walk over the bodies of their dead. Laboratory studies have shown inconsistent results with
insect growth regulating (IGR) baits, however a non-IGR liquid bait consisting of Maxforce
Quantum ant bait (0.03% imidacloprid) diluted in sugar solution resulted in 98% reduction in
brood in 3 weeks. The diluted Quantum bait plus a stain (Fluorescent Brightner-28) was
dispensed in a field study using bait stations that held large volumes of liquid bait (ca. 150 ml).
While N. fulva populations were not controlled by the treatment, stained ants were collected
over 30.5 m (100 ft.) from bait stations, indicating the potential for the bait to be distributed to
distant nests. Extensive bait distribution from bait application locations will be needed to
reduce source populations of N. fulva that often reside in unmanaged and inaccessible habitats
that are typically not treated. While certain baits can cause consistent N. fulva colony
mortality, efficient methods are needed to dispense sufficient amounts of palatable bait over
extended time periods in order to significantly suppress extremely large populations of the
invasive N. fulva.
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Attractancy of Bait Insecticides to the Little Fire Ant, Wasmannia auropunctata (Roger)
(HYMENOPTERA: Formicidae)
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University of Hawaii at Manoa, Komohana Research and Extension Center
875 Komohana Street, Hilo, Hawaii 96720
Abstract
The little fire ant (LFA), Wasmannia auropunctata (Roger), was first detected in plant
nurseries in the Puna district of Hawai`i island in 1999. Since then, LFA have spread out to
much of East Hawai`i island and are reported in homes, gardens and yards. Commercial and
homeowner bait insecticides formulated as granules, liquid, gel, or pastes are available in
garden shops in Hawaii. This study evaluated the attractiveness of several of these ant bait
insecticides to LFA as compared with granular baits containing hydramethylnon, known to be
attractive and effective against LFA. Granular and paste insecticidal ant baits found to be as
attractive were Advance 375A (abamectin), ), Raid Ant Bait III (abamectin) and Raid Double
Control Ant Baits II (abamectin), Amdro Fire Ant Bait (hydramethylnon), Maxforce Complete
(hydramethylnon), Extinguish Plus (hydramethylnon and S-methoprene), Amdro Ant Block
Home Perimeter Ant Bait (hydramethylnon), Amdro FireStrike Yard Treatment
(hydramethylnon and S-methoprene), Hot Shot MaxAttrax Ant Bait (indoxacarb). None of the
gel or liquid insecticidal ant bait products evaluated (active ingredients were hydramethylnon,
sodium tetraborate pentahydrate, thiamethoxam or indoxacarb) were attractive to LFA.
Evaluation of the persistence of attractancy among granular hydramethylnon ant baits (Probait,
Extinguish Plus, Maxforce Complete) indicated that after 7- and 14-days of weathering, these
insecticidal baits attracted 40 to 96% less LFA than fresh deposits, necessitating re-application
after 1 to 2 wk under tropical climatic conditions.
Introduction
The little fire ant (LFA), Wasmannia auropunctata (Roger) (Hymenoptera: Formicidae),
native to South and Central America, is considered to be one of the most destructive global
invasive ant species, and has been introduced to tropical and subtropical localities including the
Caribbean and Pacific islands, West Africa and Australia (DPIF 2006; Lowe et al. 2000, Holway et
al. 2002; Wetterer and Porter 2003). LFA was first reported in Hawaii in 1999 at a plant nursery
(Conant and Hirayama 2000) and has spread to other agricultural sites such as orchards and
pastures (Conant, personal comm.) as well as non-agricultural structures and landscaping,
including residential areas. High populations of LFA have been correlated to reductions of
other ant species, especially where LFA are not native and have been introduced (Clark et al.
1982, Lubin 1984, Ulloa-Chacόn and Cherix 1994). Field studies suggest that LFA use
interference competition, resource competition, and predation to eliminate other ant species
(Clark et al. 1982; Meier 1994; Achury et al. 2008). LFA delivers a painful sting (Wetterer and
Porter 2003), and agricultural workers face hazardous conditions when LFA “rain” onto them
from infested vegetation (Williams and Whelan 1992). LFA stings to the eye have been linked
to keratopathy in pets and other animals (Theron et al. 2007).
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A bait insecticide, consisting of an attractive food source, toxicant, and carrier, provide
effective control of many ant species, with the greatest potential to reach the colony’s queen or
queens, and reduce or eliminate their capacity to produce new offspring (Williams et al. 2001).
Granular ant bait insecticides were first formulated with hydramethylnon, in a soybean oildefatted corn grit carrier, to control the red imported fire ant (RIFA), Solenopsis invicta in 1980
(Williams et al. 2001; Causton et al. 2005); subsequently, ant baits were developed with other
effective active ingredients, such as abamectin, borates, fipronil, methoprene, and spinosad
(Williams et al. 2001). Granular ant bait insecticides applied at ground level effectively reduce
populations of foraging worker ants; however, LFA develop 3-dimensional super-colonies that
occupy ground as well as arboreal habitats (Spencer 1941, de Souza et al. 1998, Wetterer and
Porter 2003, Le Breton et al. 2004) where dry, granular baits cannot be effectively applied. In
addition, LFA tend honeydew-producing insects (mealybugs, soft scales) and protect them from
natural enemies, which encourages larger populations of these pests (Clark et al. 1982; UlloaChacon and Cherix 1990). With this ample food source, LFA may not descend from arboreal
nesting sites to forage on insecticidal baits applied at the ground level. As such, a paste or gel
formulation is warranted (Vanderwoude and Nadeau 2009; Vanderwoude et al 2010) to
accommodate LFA nesting and foraging preferences.
The earliest incidences of LFA in Hawai`i in 1999 were mainly confined to plant nurseries
and landscaping (Conant and Hirayama 2000); therefore, effective insecticidal ant baits were
mainly available through agricultural suppliers. Within a few years, LFA spread to many
residential areas on the eastern side of Hawai`i island through movement of infested plant and
construction material (Krushelnycky et al. 2005); therefore, demand grew for products available
through garden shops and big box retailers. Insecticidal ant baits for homeowner use are
available as granules, liquid, gel, or pastes, with different formulations of attractants, carriers
and active ingredients, often prepackaged in plastic bait stations or stakes to deter human and
pet consumption.
Since LFA are susceptible to most active ingredients used in ant baits (Williams et al.
2001), if a bait insecticide successfully attracts foraging workers, then the toxicant will be
relayed to the nest and ultimately cause the demise of the workers, brood and queen. This
study evaluated the attractiveness of several granular, paste, gel and liquid ant bait insecticides
to LFA as compared with standard hydramethylnon granular bait insecticides.
Due to high humidity, temperature, and rainfall in subtropical and tropical areas, our
second objective was to verify the persistence of the attractancy of several popular granular ant
bait insecticides, Probait, Maxforce Complete, and Extinguish Plus, under such climatic
conditions.
Materials and Methods
Insecticidal ant bait attractancy
Attractancy trials were conducted at the University of Hawaii at Hilo, College of
Agriculture, Forestry and Natural Resource Management (CAFNRM) farm near Hilo, Hawaii
where known LFA infestations were located. Insecticidal ant bait products were obtained from
several retail (grocery, hardware, garden) stores and evaluated in three trials: 1) Amdro Kills
Ants Stake (1.0% hydramethylnon), Combat Source Kill Ant (0.01% fipronil), Hot Shot MaxAttrax
Ant Bait2 (0.05% indoxacarb), Probait (0.73% hydramethylnon), Raid Ant Baits III (0.01%
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avermectin B1), and Raid Double Control Ant Baits II (0.05% avermectin B1); 2) Amdro Fire Ant
Bait (0.73% hydramethylnon), Grant’s Kills Ants Ant Control 91.0% hydramethylnon), PIC Liquid
Ant Bait Killer Killing System (5.0% sodium tetraborate pentahydrate), Raid Ant Gel Precision
Placement Bait (0.003% thiamethoxam), and TomCat Ant Killer Gel Bait (0.03% indoxacarb); and
3) Advance 375 (0.11% abamectin), Amdro Ant Block Home Perimeter Ant Bait (0.88%
hydramethylnon), Amdro FireStrike Yard Treatment (0.0360% hydramethylnon, 0.0172% Smethoprene), Amdro Fire Ant Bait (0.73% hydramethylnon), and Green Light Fire Ant Control
with Conserve (0.015% spinosad). A fourth trial was conducted comparing granular oil-corn
grit-based baits containing different levels of hydramethylnon, Maxforce Complete (1.0%) and
Probait (0.73%). Peanut butter, highly attractive to LFA (Williams and Whelan 1992), was also
included as a treatment in each trial to confirm the presence of LFA at trial sites.
Potential sites were visually surveyed with nontoxic peanut butter bait for presence of
foraging LFA workers just prior to conducting each trial. Insecticidal ant bait products in
prepackaged bait stations, stakes or syringes were extricated, and approximately 1.1 g of each
solid bait or 1.2 ml of each liquid and gel bait were weighed and placed onto a semi-transparent
plastic lid (45mm diameter, L100 PC Lids, Fabri-Kal, Kalamazoo, MI). The ridge and valley
contours on the inner surface of the lid allowed foraging worker LFA to access the bait but
deterred them from carrying off the bait during the observation period. In each trial, lids with
different baits were randomly placed 3 cm apart at the base of rainbow shower trees (Cassia
fistula x javanica) where LFA activity was observed, and replicated at 10 sites within a 400 sq ft
plot. Each baited lid replicate was digitally photographed at 15 minute intervals for a 2-h
period. The digital images were later enlarged on a computer monitor in the laboratory, and
the LFA workers on each lid were counted and recorded as number of LFA attracted to the bait
per observation time interval.
Weathered ant bait insecticides
Extinguish Plus (0.365% hydramethylnon, 0.250% S-methoprene), Maxforce Complete
(1.0% hydramethylnon), and Probait (0.73% hydramethylonon) baits were weathered by
exposing the baits to sunlight and simulated rainfall for 7 or 14 d. Approximately 50 g of each
bait were spread onto wire screens (1x1 mm mesh) in wooden boxes (34.3 L x 34.3 W x 7.6 H
cm) containing potting media (layer of peat moss, perlite, and vermiculite mix), placed in a
greenhouse with 60% shade cloth, and exposed to sunlight and overhead irrigation (5.7 l per
min for 5 min daily) for 7 or 14 d (8 or 15 d for Extinguish Plus). Approximately 1.1 g of 7-8 and
14-15 d exposed (DE) and fresh (unweathered) bait were placed onto individual plastic lids
(n=10 per treatment), and attractancy trials were conducted as previously described. Peanut
butter was included as a treatment to confirm the presence of LFA at sites where the trials
were conducted.
For each attractancy trial, LFA worker counts were compared by one-way ANOVA, and
means were separated by Tukey’s procedure (Minitab 2010).
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Results and Discussion
Insecticidal ant bait attractancy
Peanut butter, as a nontoxic bait, verified the presence of LFA at all trial sites, and in all
but one trial, attracted as many or more LFA workers as the most attractive insecticidal bait or
baits being evaluated.
Among household ant bait insectides for indoor use evaluated in trial 1(table 1), both
avermectin products, which contain peanut butter and sucrose, Raid Double Control Ant Baits II
and Raid Ant Baits II, and an indoxacarb product, Hot Shot MaxAttrax Ant Bait2, which exudes a
peanut butter scent, attracted as many LFA as granular Probait (hydramethylnon) and the nontoxic peanut butter bait (P>0.05). A gelatinous formulation containing hydramethylnon (Amdro
Kills Ants Stake) and a solid fipronil bait (Combat Source Kill Ant) were the least attractive
(P<0.05) to LFA.
None of the household ant bait insecticides for indoor use evaluated in trial 2 (table 2)
attracted as many LFA as the non-toxic peanut butter bait or granular Amdro (hydramethylnon)
(P<0.05). TomCat Ant Killer Gel Bait (indoxacarb) and Raid Ant Gel Precision Placement Bait
(thiamethoxam) were colorless to opaque, odorless gels, and PIC Ant Killing System (sodium
tetraborate pentahydrate) was an odorless blue liquid; their labels specified “not for fire ants”
and were formulated for “sweet or grease feeding ants”. Grant’s Kills Ants Ant Control was
similar in appearance and odor to Amdro Fire Ant Bait but was formulated with a higher
concentration of the same active ingredient, hydramethylnon, which LFA workers may have
found repellent.
All but one of the granular ant bait insecticides for outdoor use evaluated in trial 3 (table
3) attracted as many LFA as Amdro Fire Ant Bait. LFA were least attracted to oil-corn grit bait
formulated with spinosad (Green Light Fire Ant Control with Conserve), averaging less than one
ant per treatment rep 2 h after placement; however, there were no statistical differences
between its attractancy and that of the abamectin bait (Advance 375A) and the non-toxic
peanut butter bait, possibly due to high variability among the latter two treatments’ reps
despite random bait placement. There was no difference (P>0.05) in attractancy among the
three baits with hydramethylnon concentrations ranging from 0.36% (Amdro FireStrike Yard
Treatment) to 0.88% (Amdro Ant Block Home Perimeter Ant Bait).
In trial 4 (table 4), there were no differences (P>0.05) between the numbers of LFA
attracted to either hydramethylnon bait or to the non-toxic peanut butter bait.
Weathered ant bait insecticides
Comparing fresh to weathered hydramethylnon granular baits, LFA were immediately
attracted to the fresh deposits and the non-toxic peanut butter bait within 15 minutes of
placement, and this preference (P<0.05) over the weathered baits persisted for the entire 2-h
observation period (tables 5-7). The weathered granular baits were partially (Extinguish Plus)
or fully covered with black mold (Probait, Maxforce Complete), which reduced their attraction
as a food source, resulting in much lower (P<0.05) total ant counts over time. Oil-corn grit baits
should be formulated with anti-mold ingredients for more residual activity in tropical
environments with high rainfall.
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Conclusions
Granular ant bait insectides found to be attractive to little fire ants, Wasmannia
auropunctata, were Amdro Fire Ant Bait (hydramethylnon), Maxforce Complete
(hydramethylnon),
Extinguish Plus (hydramethylnon and S-methoprene), Probait
(hydramethylnon), Advance 375A (abamectin), Amdro Ant Block Home Perimeter Ant Bait
(hydramethylnon), and Amdro FireStrike Yard Treatment (hydramethylnon and S-methoprene).
Paste baits that were as attractive to LFA as peanut butter were Raid Ant Bait III (abamectin)
and Raid Double Control Ant Baits II (abamectin). None of the gel or liquid ant bait products
evaluated (active ingredients: hydramethylnon, sodium tetraborate pentahydrate,
thiamethoxam or indoxacarb) were attractive to LFA, possibly due to sugar rather than protein
food source in those baits. Evaluation of the weathered granular hydramethylnon ant baits
(Probait, Extinguish Plus, Maxforce Complete) indicated a dramatic drop in attractancy after 7
to 8 d of exposure to tropical climatic conditions, suggesting the need for an anti-mold
ingredient or reapplication every 1 to 2 wk.

30 | P a g e

Table 1. Field attractancy of household ant bait insectides for indoor use to little fire ants (LFA),
Wasmannia auropunctata, as compared to Probait, 2 h after placement.

Ant Bait

Active Ingredient

Number of LFA
at 2 h

Peanut butter (control)
151.6x
Raid Ant Double Control Ant Baits II
0.05% abamectin
126.8xy
Raid Ant Baits III
0.01% abamectin
125.8xy
0.05% indoxacarb
103.5y
Hot Shot MaxAttrax Ant Bait2
Probait
0.73% hydramethylnon
98.6y
Amdro Kills Ants Stake (gel)
1.0% hydramethylnon
12.6z
Combat Source Kill Ant
0.01% fipronil
9.4z
Means in a column followed by different letters were significantly different (P<0.05).
Table 2. Field attractancy of household ant bait insecticides for indoor use to little fire ants
(LFA), Wasmannia auropunctata, as compared to Amdro Fire Ant Bait, 2 h after placement.
Number of LFA
Active Ingredient
at 2 h
0.73% hydramethylnon
141.1x
70.2y
0.03% indoxacarb
9.0z
1.0% hydramethylnon
4.6z
5.0% sodium tetraborate pentahydrate 0.5z
0.003% thiamethoxam
0.2z

Ant Bait
Amdro Fire Ant Bait
Peanut butter (control)
TomCat Ant Killer Gel Bait
Grant’s Kills Ants Ant Control
PIC Ant Killing System
Raid Ant Gel Precision
Placement Bait
Means in a column followed by different letters were significantly different (P<0.05).
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Table 3. Field attractancy of granular ant bait insecticides for outdoor use to little fire ants
(LFA), Wasmannia auropunctata, as compared to Amdro Fire Ant Bait, 2 h after placement.
Number of LFA
at 2 h

Ant Bait

Active Ingredient

Amdro FireStrike Yard Treatment

0.360% hydramethylnon,
0.0172% s-methoprene
0.73%hydramethylnon
0.88% hydramethylnon

85.8x

Amdro Fire Ant Bait
71.6x
Amdro Ant Block Home Perimeter
68.9x
Ant Bait
Peanut butter (control)
42.0xy
Advance 375A
0.011% abamectin
39.9xy
Green Light Fire Ant Control with Conserve
0.015% spinosad
0.2y
Means in a column followed by different letters were significantly different (P<0.05).
Table 4. Field Attractancy of different rates of hydramethylnon in granular ant baits to little fire
ants (LFA), Wasmannia auropunctata, 2 h after placement.

Ant Bait

Active Ingredient

Number of LFA
at 2 h

Peanut butter (control)
189.8x
Maxforce Complete
1.0% hydramethylnon
165.3x
Probait
0.73% hydramethylnon
150.9x
Means in a column followed by same letters were not significantly different (P>0.05).
Table 5. Field attractancy of weathered versus fresh Maxforce Complete ant bait to little fire
ants (LFA), Wasmannia auropunctata, 2 h after placement.

Ant Bait

Active Ingredient

Number of LFA
at 2 h

Peanut butter (control)
292.4x
Maxforce Complete
1.0% hydramethylnon
97.7y
7 DE Maxforce Complete
1.0% hydramethylnon
18.8z
14 DE Maxforce Complete
1.0% hydramethylnon
5.5z
Means in a column followed by different letters were significantly different (P<0.05).
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Table 6. Field attractancy of weathered versus fresh Probait ant bait to little fire ants (LFA),
Wasmannia auropunctata, 2 h after placement.

Ant Bait

Active Ingredient

Number of LFA
at 2 h

Peanut butter (control)
264.8x
Fresh Probait
0.73% hydramethylnon
184.6y
7 DE Probait
0.73% hydramethylnon
6.8z
14 DE Probait
0.73% hydramethylnon
13.1z
Means in a column followed by different letters were significantly different (P<0.05).
Table 7. Field Attractancy of weathered versus fresh Extinguish Plus ant bait to little fire ants
(LFA), Wasmannia auropunctata at 2 h
Number of LFA
Ant Bait
Active Ingredient
at 2 h
Peanut butter (control)
337.7x
Fresh Extinguish Plus
0.365% hydramethylnon, 0.25 s-methoprene
135.7y
8 DE Extinguish Plus
0.365% hydramethylnon, 0.25 s-methoprene
53.6z
15 DE Extinguish Plus
0.365% hydramethylnon, 0.25 s-methoprene
82.2yz
Means in a column followed by different letters were significantly different (P<0.05).
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Abstract
Over 20 years ago, a neurohormone, pheromone biosynthesis activating neuropeptide
(PBAN), was identified to stimulate sex pheromone biosynthesis in a moth. Since then, the
physiological role, target site and signal transduction of PBAN has become well understood for
sex pheromone biosynthesis in moths. Despite that PBAN-like peptides (~ 200) have been
identified from various insect Orders, their role in pheromone regulation had not expanded to
other insect groups. Here, we present PBAN regulation of fire ant, Solenopsis invicta, trail
pheromone biosynthesis in the Dufour’s gland (DG). In addition, RNAi knock down of the PBAN
gene (in the subesophageal ganglia) or PBAN receptor gene (in the DG) expression inhibited
trail pheromone biosynthesis. Reduced trail pheromone was documented analytically and
through a behavioral bioassay.

Introduction
Insect neurohormones function as intercellular communicators that regulate a variety of
physiological and behavioral events during development and reproduction. The Pheromone
Biosynthesis Activating Neuropeptide (PBAN)/pyrokinin family is a major class of insect
neuropeptide hormones that is synthesized in central nervous system (CNS) including
subesophageal ganglion (SG), and released into the hemolymph. These peptides have been
conserved throughout evolution, and are expected to be present in all insects. PBAN/Pyrokinin
family peptides regulate multiple physiological functions including: pheromone biosynthesis,
melanization, embryonic diapause, and insect development.
Social insects depend on sophisticated pheromonal communication to maintain colony
cohesiveness and sociality. The fire ant is probably the most studied ant species in the world
and a great deal has been published on the identification and characterization of fire ant
pheromone systems, e.g. a variety of queen produced primer pheromones, and queen and
worker releaser pheromones. Much is known about their behavior and chemistry, but
regulation of pheromone production has not been elucidated.
This study aims to utilize molecular techniques, e.g., inhibition of gene expression –
RNAi, as well as chemical analysis and bioassays to elucidate the involvement of PBAN on
biosynthesis regulation of the of fire ant trail pheromone – essential for resource retrieval and
colony emigration.
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Materials and Methods
Insect: Field collected monogyne fire ant colonies (Solenopsis invicta) were maintained
in the lab using standard procedures. Fire ant brain-subesophageal (Br-SG) was dissected from
male and female sexual forms, as well as sterile workers, and used to isolate mRNA and
synthesis cDNA.
PBAN and the fire ant trail pheromone: A saline control or PBAN dissolved in saline was
injected (10 pmol/50 nL/ant) into worker ants of approximately the same size and age using a
Nanoliter 2000TM injector fitted with custom-pulled borosilicate needles. After injection, the
fire ant workers were kept in a small plastic container with food and water until dissection and
extraction of the trail pheromone for quantitation of the recruitment pheromone or for
bioassay.
Gland dissection: A drop of water was placed on the surface of a homemade silicon
filled Petri dish. A decapitated ant was held at the anterior end of the gaster just below the
petiole in a drop of water with #5 Dumont jewelers’ forceps. With a second pair of forceps the
last segment of cuticle on the dorsal side of the gaster was gently opened and removed,
exposing the sting. The sting was grasped and gently pulled away, yielding the sting (S), the
poison gland/sac (PG), and the Dufour’s gland (DG). Forceps were cleaned in 10 % sodium
hypochlorite solution (bleach) between each dissection to avoid microbial and cross
contamination. The gland was pinched off at its base with the forceps, and checked to confirm
its presence under microscope, then placed in an RNase free micro-centrifuge tube on Dry-Ice
and kept at -80°C until RNA extraction.
RT-PCR for PBAN & PBAN-R: Total RNA was isolated after DNase treatment from the
following fire ant tissues: head, Br-SG and abdomen, the PDS (PG, DG, and sting together), PG,
DG, sting, and ventral nerve cord (VNC) using the PureLinkTM RNA Kit. Generally, each total
RNA was used to synthesize cDNA using 3’-RACE kit or an antisense primer (5’-TGTAACGCGCC
AATTCCGATCCC GTGAAT-3’) by SuperScript RT® III. The 1st cDNA was synthesized from 5 μg
total RNA from the head, Br-SG, and adult body minus head, 1 μL (1/20) was used for PCR
amplification. The 1st cDNA was synthesized from total RNA (~1200 ng) from PDS, DG, sting,
and VNC, and 1 μL (1/20) was used for PCR amplification. Each cDNA was used to amplify a 313bp DNA fragment of PBAN-R with a specific primer set (5’-CACCACGGTGAATC
CGCTTCTCTACAATA-3 and 5’-TGTAACGCGCCAATTCCGA TCCCGTGAAT-3’). A 100-bp fragment of
the fire ant 18S rRNA was also amplified for a positive control. PCR was performed as follows:
35 cycles at 95°C for 30s, 50°C for 30s, and 72°C for 1 min.
RT-PCR for PBAN expression was performed with total RNA isolated from Br-SGs of
workers (> 15 ants/treatment) after they were injected (1μg/50nL/ant) with PBAN dsRNA,
nuclease-free water, or in a separate experiment dsGFP and incubated for 24 h, 48 h and 72 h.
The total RNA (20 ng) was used to amplify a 501-bp DNA fragment of PBAN with a PBAN specific
primer set (5’-AGGAATTCCGTTAATCGTGC-3’ and 5’-GTTGCGTAATTGACGTCCG-3’). A 100-bp
fragment of the fire ant 18S rRNA gene was also amplified as a positive control using primers
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(5’-CCCGTAATCGGAATG AGTACACTTT-3’ and 5’-ACGCTATTGGAGCTGGAATT ACC-3’). The onestep RT-PCR was performed as follows: 1 cycle at 50 °C for 30 min, 40 cycles at 94 °C for 30 s, 53
°C for 30 s, and 72 °C for 1 min, then 72 °C for 5 min. Then the second PCR was conducted with
1 μL of the above PCR products and the same primers using the following cycles: 1 cycle at 95
°C for 3 min, 33 cycles at 95 °C for 30 s, 60 °C for 30 s, and 72 °C for 1 min, then 72 °C for 5 min.
RT-PCR for PBAN-R expression was performed with total RNA isolated from DGs of
workers (> 15 ants/treatment) after workers were injected (1μg/50nL/ant) with SolinPBAN-R
dsRNA, nuclease-free water, or in a separate experiment dsGFP at 24 h, 48 h and 72 h. The total
RNA (20 ng) from each treatment was used to synthesize 1st strand cDNA with the PBAN-R
specific anti-sense primer (5’-TGTAACGCGCCA ATTCCGATCCCGTGAAT-3’) and 18S anti-sense
primer. Then, PCR amplification was performed with 2 μL of the 1st strand cDNA above as a
template to amplify a 313-bp DNA fragment of PBAN-R with the specific primer set (5’CACCACGGTGAA TCCGCTTCTCTACAATA-3 and 5’-TGTAACGCGCCAATTCCGATCCCGTGAAT-3’). A
100-bp fragment of the fire ant 18S rRNA was also amplified as a positive control as previously
described. The PCR condition was 95 °C for 3 min, 33 cycles at 95 °C for 30 s, 50 °C for 30 s, and
72 °C for 1 min, then 72 °C for 5 min.
Trail pheromone analysis: A GC (Agilent 6890N) equipped with a 30 m x 0.25 mm i.d. DB1 column, a flame ionization detector, and autosampler (Agilent N10149) was temperature
programmed 40 °C to 285 °C at 10 °C/min with 5 min hold. Z,E-α-farnesene was identified based
on prior GC-mass spectral and retention time analysis. Quantitation of Z,E-α-farnesene was
achieved based on a peak area comparison with hexadecane as internal standard.

Results and Discussion
Taken together, our results demonstrate that the neuropeptide, PBAN, stimulates trail
pheromone biosynthesis in fire ants.
1. The scope of PBAN’s activity is broadened to insect groups other than lepidopteran
species
2. The behavioral type of pheromone acted on is extended from only sex pheromones to
include ant trail pheromones
3. Biosynthetic regulation is extended from fatty acid to the highly versatile isoprenoid
pathway
4. Molecular level manipulation of RNAi of PBAN and PBAN-R suggests the possibility of
novel control methods for insect pests. We anticipate that the research model presented here
will lead to yet broader elucidation of PBAN’s role in insect pheromone biosynthesis, as well as
additional function(s).
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IFA Environmental Assessment (EA)
A new Environmental Assessment for the Federal IFA Quarantine was required before
we could add any new treatments to the program. The EA was completed and published in
Federal Register March 6, 2013 with 60 day comment period. In this EA, we included as many
pesticides and use patterns as we could envision potentially adding to the IFA quarantine in the
upcoming years. This will allow us to add new treatments to IFA quarantine provided
insecticide and use pattern was included in EA. Pesticides and potential use patterns included
in the 2013 EA are shown in Table 1.

Table 1. List of pesticides and potential use patterns included in March 2013 IFA EA.

Active Ingredient

Trade Names

Bifenthrin

Talstar®, Onyx
Pro®,
Bifenthrin
Dursban®,
Chlorpyrifos
Award®
Chipco®
Choice® and
Topchoice®
Amdro® Pro
Extinguish®
Distance®
Talstar® Xtra

Chlorpyrifos
Fenoxycarb
Fipronil

Hydramethylnon
Methoprene
Pyriproxyfen
Bifenthrin +
Cypermethrin
Bifenthrin +
Clothianidin

Aloft®

Formulation
Type
Container

Commodity
FieldB&B
grown

Grass
sod

G,F, EC

X

X

X

X

EC, WP, G

X

X

X

X

Bait
G

X
X

Bait
Bait
Bait
G
SC

X

X

X
X
X
X

X

X

X

X
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Bifenthrin +
Imidacloprid
Permethrin*
Imidacloprid +
Cyfluthrin
Lambdacyhalothrin

Allectus®
GardStar®
Discus®
Scimitar®

G, SC

X

EC
G
GC-SC

X

X

X

X

X

X

X

New IFA Quarantine Treatments
Two new treatments for use in the Federal IFA Quarantine were published in the
Federal Register March 6, 2013.
•

•

Grass sod
o Bifenthrin liquid applied in 2 broadcast applications, 1 week apart
o 0.2 lb ai/acre + 0.2 lb ai/acre
o 4 week exposure period followed by 16 week certification period
Balled-and-burlapped stock (B&B) new immersion or dip treatment
o Bifenthrin liquid
o 0.115 lb ai/100 gal water
o 180 day certification period

In addition, language was added to the PPQ Treatment Manual that strongly
recommends that growers rotate the B&B root balls between daily applications for the current
chlorpyrifos treatment. Any new B&B drench treatments will have rotation language included.
Information on these new treatments can be found in the PPQ Treatment Manual which
contains all PPQ approved treatments for both import and domestic programs. Go to the link
below. Scroll to bottom of page to find Treatment Manual and open the pdf. Go to Domestic
Treatments and then Imported Fire Ant.
http://www.aphis.usda.gov/import_export/plants/manuals/online_manuals.shtml
An update for APHIS Program Aid1904 – “Imported Fire Ant 2007: Quarantine
Treatments for Nursery Stock and Other Regulated Articles” is underway with publication
anticipated in fall 2013.

Potential New Grass Sod Treatments for the IFA Quarantine - Materials and Methods
From 2009-2012, numerous grass sod trials have been conducted in AL, AR, and MS.
Trials were initiated in late spring/early summer or late summer/early fall. Plots/reps were ca.
0.5 acre in size with ¼ acre circular evaluation area within each plot; 3 reps per treatment. Bait
41 | P a g e

was applied broadcast followed in 3-5 days by broadcast contact application (or contact only).
Plots were evaluated prior to treatment and at 1, 2, 3, 4, 5, 6, 8, 10, 12, 16, 20 weeks, etc.
Due to weekly evaluations, activity was determined by using a stick or wire to “poke” the
mounds and determine activity. Most of us used 10 ants as a minimum.
Table 2. Potential IFA grass sod treatments evaluated 2009-2012.
Bait option
Bait
Bait

No bait
Bait
No bait

Bait

Contact insecticide
Bifenthrin
Bifenthrin
Bifenthrin+zetacypermethrin
combo product
Bifenthrin+clothianidin
combo product
Bifenthrin+clothianidin
Lambda-cyhalothrin
single app rate now
limited
to 0.069 lb ai/acre
Lambda-cyhalothrin
this rate no longer on
label

EC or F
G
Gx

0.2 lb ai/acre
0.2 lb ai/acre bif
0.2 lb bif+0.05 lb zeta

Promising
Yes/No
Yes
No
Yes

SC

0.1 lb bif+0.2 lb cloth
0.2 lb bif+0.4 lb cloth
0.1 lb bif+0.2 lb cloth
0.069 lb ai/acre
0.13 lb ai/acre
0.13+0.069 lb ai/acre
0.13+0.13 lb ai/acre
0.13 lb ai/acre

No
No
Yes
No
No
No
No
Yes

Formulation

SC
GC

GC

Rates of application

Potential New Grass Sod Treatments for the IFA Quarantine - Results
Bifenthrin: Historically, we have seen that bifenthrin products at the 0.2 lb ai/acre rate
of application do not provide consistent quarantine level efficacy when used alone on grass
sod. The liquid products, when applied at 0.2 lb ai/acre plus a second application of 0.2 lb
ai/acre do provide excellent quarantine level efficacy and this treatment has been approved by
APHIS for use in the IFA quarantine.
Between 2009 and 2012 at least one trial per year has been conducted using a bait
followed by a 0.2 lb ai/acre liquid bifenthrin treatment. There have been excellent results with
the liquid bifenthrin treatments, with the late summer/early fall treatments (August/Sept)
providing longer residual activity than the spring/early summer (April-June) treatments. There
was one 2010 fall treatment which was not very effective – this could have been an application
issue since the other liquid formulation applied on the same property the same time was very
effective. This longer residual in the fall has been noted by several researchers and is attributed
to less degradation from sunlight, rainfall and microbial activity in the winter months. In
general, the spring/summer treatments are achieving an average of 80% control at 1 week after
final application, 97% control at 2 weeks and maintaining >95% control for an additional 12-13
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weeks (14-15 weeks after final application). Out of six spring/summer application trials, 3
achieved 100% mortality in 1 week and 4 in 2 weeks. The fall treatments are achieving an
average of 95% control at 1 week, 98% control at 2 weeks after the final insecticide application
and maintaining >92-95% control for an additional 28 weeks (30 weeks after treatment);
maintaining >97% control if the odd 2010 trial is eliminated. Speed of control of fall
applications was similar to spring applications. Out of four fall applications, 2 achieved 100%
control at 2 weeks and 3 in 3-4 weeks (2 trials did not have a 3 week evaluation due to
weather). Additional fall/late summer applications are needed to validate these results,
especially the length of control.

In 2012, we conducted trials initiated in the spring/summer months in Arkansas with
bait + bifenthrin EC at 0.1 lb ai/acre tank mixed with an insecticide synergist (Exponent®:
piperonyl butoxide) and bifenthrin at 0.2 lb ai/acre tank mixed with the synergist. In Alabama
the same year, bifenthrin EC at 0.2 lb ai/acre was tank mixed with the same synergist. In both
of these trials, there was no difference in speed of control or length of control between
synergist and non-synergist treatments when tank mixed with bifenthrin at 0.2 lb ai/acre
(following bait treatment). However, in both of these trials, all treatment rates, with or without
synergist, achieved 100% control in 1 week, faster than any of the other spring/summer trials.
One of these trials had artificial irrigation throughout this very dry summer and the other did
not.
Granular bifenthrin alone, even at 0.4 lb ai/acre, is not a consistent quarantine level
treatment. It is very dependent on rainfall or irrigation to insure activation. Limited trials have
been conducted on combining a bait treatment with a granular bifenthrin treatment. One
spring/summer trial using bait + 0.2 lb ai/acre of granular bifenthrin showed fairly quick and
effective control of IFA, but colonies either rebounded or new colonies moved in between 6-8
weeks after treatment. In the fall 2010 and spring 2011, we used a new product from FMC
called Talstar® Xtra which contains bifenthrin and zeta-cypermethrin. One spring and one fall
trial using the product (with a bait) at 0.2 lb ai/acre bifenthrin and 0.05 lb ai/acre zetacypermethrin provided an average of 89% control at 2-3 weeks after the last treatment,
reaching 95% at 4 weeks and then provided >95% control for ca. 22 weeks (very limited data).
Additional trials during both seasons are needed to validate these results.
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In general, bait + liquid bifenthrin treatments (at 0.2 lb ai/acre) are providing very
promising results and data from a few more fall trials might allow different certification periods
for spring/summer vs. early fall treatments. At least one more set of spring/summer trials
would hopefully confirm both the exposure period and the certification period. I would
anticipate an exposure period of ca. 2 weeks after the last treatment (thus potentially 2½ -3
weeks after the first bait treatment), thus providing a treatment option with a 1 week shorter
exposure period than currently approved treatments. Bifenthrin granular does not appear to
be an option for this quarantine use pattern when used alone with a bait. However, the new
bifenthrin+zeta-cypermethrin product does show promise when applied after a bait for IFA
grass sod use and additional trials in both seasons need to be conducted.

Bifenthrin+clothianidin: Aloft® is one of the newer products to combine bifenthrin with
another insecticide, in this case, clothianidin (Arysta LifeSciences®). Several trials were
conducted with the bifenthrin+clothianidin SC (liquid) product alone, with promising results at 2
rates of application, but very slow initial control. Therefore we tested the lower rate of
application (0.1 lb ai/acre bifenthrin+0.2 lb ai/acre clothianidin) with a bait application. Very
limited results are showing excellent results, and again there appears to be a longer residual
when applied in the fall. Additional trials in both spring and fall will be needed to validate these
results and confirm potential exposure periods and certification periods.
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Potential New Grass Sod Treatments for the IFA Quarantine - Discussion
The use of a bait just prior to certain contact insecticide applications does provide
effective control of IFA on grass sod. The use of the bait allows a lower rate of application for
the contact insecticide decreasing the expense of sod treatments to comply with the
regulations. At this time, bifenthrin, and bifenthrin combination products, are the most
promising contact insecticides for this use pattern. We will have to consider seasonal
certification periods, depending on time of initial treatment, for some treatments, a novel
approach in the IFA quarantine.
Additional data is needed for the following treatment to confirm/validate current data
and determine final exposure and certification periods and outlined in the table below.

Bait +
Bifenthrin EC or F

Rate of application
0.2 lb ai/acre

Estimated No. of Needed trials
1-2 late spring/early summer trials
3 late summer/early fall trials

Bifenthrin Gx (Talstar Xtra®:
bifenthrin+zetacypermethrin)

0.2 lb ai (bif) + 0.05
lb ai (zeta)/acre

3 late spring/early summer trials

Bifenthrin+clothianidin SC
(Aloft®SC)

0.1 lb ai (bif) + 0.2 lb
ai (cloth)/acre

3 late spring/early summer trials

3 late summer/early fall trials

3 late summer/early fall trials
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The prevention of accidental imported fire ant (Solenopsis spp.) movement with nursery
stock is currently regulated by the Federal Imported Fire Ant Quarantine (FIFAQ). There are
presently three treatment protocols approved for the movement of field-grown nursery stock,
including a pre-harvest broadcast of bait followed by granular chlorpyrifos, a post-harvest root
ball immersion in chlorpyrifos or bifenthrin, or a post-harvest root ball drench in chlorpyrifos
performed twice daily for three consecutive days. With the exception of the recently approved
bifenthrin root ball immersion, which has a 6 month certification, all of the chlorpyrifos options
only provide a 30 to 84 day post-treatment certification. All of the current treatments are
expensive (estimated at ~$0.25 to $1.90 per tree), labor intensive, or potentially hazardous to
workers due to high risk handling methods like root ball immersion. The drench treatment also
requires repeated site re-entries during the restricted entry interval, which also increases
worker exposure risk.
To reduce worker exposure hazard and lower cost, we have been researching preharvest banded applications of bifenthrin. Band treatments have a number of advantages,
including rapid mechanized application which lowers labor cost, less worker exposure, and
longer certification potential with chemicals like bifenthrin. Initial experiments were performed
during the nursery harvesting season from October to May during years 2005 to 2008. These
experiments led to several important findings, including: a) two separate bifenthrin band
sprays were necessary to obtain control sufficiently long for a certification treatment, b) a
broadcast bait improved control significantly over not using a bait, c) spray volumes (26 to 88
gallons per acre) did not appear to appreciably impact treatment efficacy, d) small (1.2 m) or
large (3.7 m) band widths did not appear to be an important factor in control efficacy, e)
colonies ranked as large-sized were more difficult to eliminate with spray bands than colonies
ranked as small-sized, and f) once colonies were eliminated, each bifenthrin band application
was effective at preventing colony reinfestation for several months.
Applying the knowledge gained during 2005 to 2008 tests, a new experimental protocol
was evaluated in commercial field-grown nurseries during three separate test years. The
protocol involved the following treatment procedures: a) Extinguish Plus bait broadcast applied
around mid-October at 1.5 lb product per acre, b) injection of all large-sized fire ant mounds,
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defined as those with a width in any direction of ≥ 20 cm or a height of ≥ 10 cm, with Onyx Pro
Insecticide at a rate of 0.7 ml product in one gallon of solution per mound, and c) an Onyx Pro
Insecticide band spray applied at a rate of 0.2 lb active ingredient per acre. The Onyx mound
injections were done 3 to 5 days after the bait application. The Onyx band spray treatment was
applied either on the same day as the injection treatment or within 2 days of the injection
treatment. A second band spray treatment was applied in March during each test year. During
2009 and 2012 test years, total spray band width was 1.83 m centered on the nursery rows.
During 2010, total spray band width was smaller (0.91 m) because of narrower nursery rows.
Before applying treatments, all mounds within the banded zone of the nursery rows were
flagged and assigned a mound size ranking (0 to 10 with 0 equaling dormant mound; 1 to 10
equaling active mounds with 10 being the largest size rank possible). Control plots that did not
receive Extinguish Plus bait or Onyx Pro treatments were also established. Mounds were rated
as active or inactive by probing the mound with a small wire at weekly intervals for the first
month post-treatment and then at biweekly intervals after that for a total of 31 weeks. Any
mound with at least 5 worker ants appearing following a probing was counted as an active
colony.
During 2009 and 2010 tests, cold weather prevented effective rating of colonies
between 8 to 13 and 4 to 13 weeks post-treatment, respectively; and in both tests, complete
control was first achieved at the 13th week rating and lasted through the final 31 week rating.
During the 2012 test, complete fire ant control was achieved 10 weeks post-treatment and
lasted until 27 weeks. Based on the 2012 test, when warmer winter weather permitted more
frequent ratings, it is likely we achieved complete fire ant control in all of the tests from midDecember to May. We definitely achieved complete control from mid-January to May (~ 3.3 to
6.8 months) in all tests. The interval that we achieved fire-ant-free nursery rows would allow
growers to harvest and ship nursery plants during most of the non-growing harvest season,
which would be a great improvement over the current short certifications (i.e., 30 days)
associated with chlorpyrifos treatments. In addition, we estimate the cost of the protocol we
evaluated to be about $0.07 per treated plant, which is lower than the $0.25 to $1.90
estimated for the currently approved FIFAQ treatments. During all tests, we observed an influx
of new fire ant mounds into the control plots around March to April, but this influx did not
occur in the bait/insecticide treated plots, which again suggests bifenthrin treatments were
performing well at preventing reinfestation. Mound injections were also critical for eliminating
the large, difficult to control colonies and also for making mounds unsuitable for re-infestation.
With the mound injections, we achieved 96 to 98% control of all colonies in the treated plots
within 1 week after treatment. In the control plots, ant colonies frequently shifted back and
forth between mounds, but this behavior was effectively stopped in the plots where mounds
had been injected. We injected any mound in the study that fit our injection-size-criteria,
whether the mound was dormant or active. We believe injecting dormant mounds was also an
important aspect of preventing site re-infestation because it rendered vacant mounds
unsuitable for habitation by shifting colonies.
In conclusion, broadcast bait followed by bifenthrin mound injections and band
treatments was effective at eliminating fire ant colonies for intervals suitable for nursery
certification and at cost levels favorable to growers. The January to May fire-ant-free period
that was achieved with our treatments also coincides with the busiest harvesting and shipping
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season for nurseries, so the October application timing would free growers to do nurseryrelated activities in the hectic spring period rather than quarantine treatments. Soils at the
nursery sites where testing was done were all clay loams. Clay soils have been more difficult to
achieve consistent fire ant control than the sandy soils in Mississippi, where similar band tests
were evaluated by Anne-Marie Callcott et al. (USDA-APHIS). We feel the treatments evaluated
in this study have potential for usage in the FIFAQ.
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Changes in the “It” Active Ingredient in Homeowner Fire Ant Control Products, 2004-Present
Kathy Flanders
Auburn University, 201 Extension Hall, Auburn University, AL 36849-5624
Introduction
Consumers are faced with a bewildering array of fire ant control products. Baits,
granules, dusts, and liquid formulations are available. A variety of active ingredients are used in
these products. The most frequently used active ingredients in the products have changed over
time. This study uses data from annual surveys of retail stores in Alabama from 2004-2013 to
illustrate these trends in the use of different active ingredients.
Materials and Methods
Each year, 2004 to 2013, 20-25 retail stores that sell fire ant control products in
Alabama were visited. Stores were chosen that the average consumer would frequent, such as
big box stores, hardware stores, lawn and garden centers, and feed and seed stores. Each
product labeled for fire ant control in lawns was noted, along with container size(s), use
directions, and price. Average cost to treat 1000 square feet (broadcast materials) or 10
mounds (individual mound treatments) was calculated for each product. Each year, the survey
results were published as Alabama Cooperative Extension System Circular ANR 175A, Fire Ant
Control Materials for Alabama Homeowners.
For this study, the data from all 10 years were combined to determine which active
ingredients appeared in the fire ant control products, and to see how these active ingredients
changed over time.
Results and Discussion
Total number of fire ant products found on store shelves varied from 57 in 2013 to 90
products in 2010. Average number of fire ant control products found each year was 73.
Number of active ingredients varied from year to year, generally ranging from 14-16 active
ingredients. The 2004 and 2008 surveys illustrate the variety of active ingredients found in the
fire ant control products (Fig. 1-2).
From 2004-2006, the “it” chemical was the synthetic pyrethroid permethrin, which was
the active ingredient in 30-32% of the fire ant control products found on store shelves (Fig. 3).
By 2013, only 21% of control products contained permethrin. Only one homeowner product
contained bifenthrin in 2004. Percentage of products containing bifenthrin increased steadily,
until bifenthrin was found in 32% of all fire ant control products in 2013, making it the current
“it” chemical. Deltamethrin was found in 17% of products in 2004 and 2005, but by 2013 was
found in only 9% of products. The labels on carbaryl products for homeowners were changed
in 2011 so that they could no longer be used on home lawns. Spinosad products were found on
the store shelves each year, comprising 4-10% of all products in a given year.
Synthetic pyrethroids are the most common active ingredients for fire ant control
products for homeowners. Percentage of products containing pyrthroids has increased from
58% of products in 2004 to 81% in 2013.
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Figure 1. Number of fire ant control products found with each active ingredient during a survey
of retail stores in Alabama in 2004.
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Figure 2. Number of fire ant control products found with each active ingredient during a survey
of retail stores in Alabama in 2008.
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Figure 3. Percentage of fire ant control products found on Alabama store shelves containing
the most common active ingredients, 2004-2013.
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Going Where the People Are: A Case Study of Where People Look for Fire Ant Information
Kathy Flanders,1 Margaret Lawrence,2 and Bastiaan Drees3
1
Auburn University, 201 Extension Hall, Auburn University, AL 36849-5624
2
Alabama Cooperative Extension System, 232 Duncan Hall Annex, Auburn University, AL 36849
3
Texas A&M AgriLife Extension, Department of Entomology, 318 Minnie Belle Heep Bldg., Mail
Stop 2475, College Station, TX 77843-2475
Today, millions of people get information pushed to them via social media networks
such as blogs, Facebook, Instagram, LinkedIn, YouTube, Twitter, and Pinterest. This is a change
from when users actively searched for information using internet search engines. In addition,
users are increasingly looking for information by searching within their preferred social
medium, rather than by searching the entire internet. An individual’s Pinterest board was used
to show how much information about fire ants could be found on Pinterest. In a few cases,
reliable information about fire ants was obtained. In all too many cases, misleading
information, particularly on home remedies, was found and passed around the Pinterest world.
The average consumer may not be able to judge the quality of a piece of information.
Therefore, everyone working on fire ants is encouraged to use a variety of social media to make
sure that users receive reliable, science-based information on fire ants. The eXtension
Imported Fire Ants Community of Practice is a source of science-based information on fire ants
and their control. Extensive resources on www.extension.org/fire+ants are shared via
FireAntInfo on Twitter, Fire Ant Info on Facebook, eXfireants on YouTube, and
eXtensionFireAnts on Pinterest. People who work on fire ants are encouraged to follow or like
these sites and to share the information with their own social networks.
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Submitted Poster Abstracts/Manuscripts
Reducing the Impact of the Red Imported Fire Ant at the
Toyota Texas Bass Classic, Conroe, TX – a three year enquiry
Paul R. Nester1 and Mike Heimer2
1
Texas A&M AgriLife Extension Service, Houston, TX 77384
2
Texas A&M AgriLife Extension Service, Conroe, TX 77303
Introduction
The presence of the red imported fire ant, Solenopsis invicta Buren (Hymenoptera:
Formicidae) at any outdoor function can be unpleasant to those participating in the function,
whether it is vendors or the general public. The Toyota Texas Bass Classic (TTBC) has been held
in the Lake Conroe area the past few years (http://toyotatexasbassclassic.com/). It is advertised
as the world championship of professional bass fishing and country music festival. The event is
a three-day event that feature anglers from across all major fishing tours in the U.S., and
features some of country music’s premier artists. The event proceeds benefit the Texas Parks
and Wildlife Department (TPWD) and its youth outdoor programs. The TTBC has become an
annual community event that offers a wide range of activities that families, outdoor enthusiasts
and music fans enjoy. It has generated over $1.2 million for the TPWD and the state of Texas
(TTBC and TPWD estimates). The agenda of the tournament typically consists of daily
tournament weigh-ins, and outdoor exposition and concerts.
Fire ants were an issue during the 2009 TTBC in Montgomery, TX. The organizers of the
2010 TTBC voiced their concern to the property managers of the Lone Star Convention Center,
Conroe, TX, (property chosen for the 2010 TTBC), and asked that something be done. The Lone
Star Convention wanted to secure the business of the TTBC in future years so in August of 2010,
management of the Lone Star Convention and Expo Center (9055 FM 1484 Rd, Conroe, TX
77303) contacted the Texas A&M AgriLife Extension Service – Montgomery County Office for
advice on controlling the red imported fire ant before the 2010 Toyota Texas Bass Classic
scheduled event in October of 2010. The Lone Star Convention Center is a Montgomery County
property.
The Montgomery County AgriLife Extension Agent, Mike Heimer, thought this would be a
great opportunity to showcase the Texas Two-Step Program for fire ant management to control
fire ant populations on a large landscaped property. The Two-Step program is promoted by the
Texas A&M AgriLife Extension Service which utilizes broadcast applications of fire ant bait
products in the spring and fall followed by individual mound treatments if needed. See AgriLife
Bookstore publication L-5496, Fire Ant Control: The Two-Step Method and Other Approaches,
(https://agrilifebookstore.org/publications_details.cfm?whichpublication=2577&orderby=pubn
umber&SIMPLESEARCH=drees&criteriastring=SIMPLESEARCH%3Ddrees).
This
fire
ant
management program encourages owners of large tracts of property to plan fire ant bait
treatments in advance of a scheduled event (minimum of 6 weeks) to reduce fire ant
populations so they are not a nuisance to the event coordinators, vendors, or participants. If
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the property is used several times a year for various events the property managers should
consider a scheduled spring and fall application of a fire ant bait product to keep fire ant
populations on the property at low levels.
Methods and Materials
In late August 2010 and again in early June 2011and 2012 and late September 2011 and
2012 the fire ant bait product containing hydramethylnon plus s-methoprene, Extinguish® Plus
Fire Ant Bait was broadcast at a rate of 1.5 pound product/acre via an all-terrain vehicle (ATV)
mounted Herd GT-77 Broadcast Seeder (Kasco Manufacturing Company, Shelbyville, IN,
http://www.kascomfg.com/public/category/herd-seeders/seeders) over the Lone Star
Convention Center property where the TTBC was to be held. Because of the success of the 2010
actions, this program was conducted again in 2011 and 2012 to have sequential year’s data on
this type fire ant management program. Pre and post fire ant activity evaluations were made in
the fall of 2010, 2011, and 2012. Foraging ant activity was checked using 15 individual hot dog
slice food lures (0.25 inch thick hot dog slices, Bar-S Jumbo Franks) that were placed in a grid
across the property (Figure 1 & 2). After 1 hour the hot dog slices were checked and the
number of ants recruited to each slice was recorded (Table 1).
The number of active fire ant mounds per acre was recorded utilizing 0.25 acre circles at
four locations within the area to be frequented by vendors and participants on the property of
the Lone Star Convention Center, Conroe, TX. Visible active fire ant mounds were checked using
the minimal disturbance method, i.e., mounds were probed with a shovel and if fire ants
appeared within ~ 15 seconds the mound was recorded as active (Table 2).
In 2010 and 2012 a survey of the event organizers (Appendix 1) as to their satisfaction with
the fire ant management strategy was conducted. In 2011 and 2012 a random face to face
survey (Appendix 2) of the vendors as to their satisfaction of the fire ant management strategy
was conducted.
Results and Discussion
In 2010 initial observations indicated a high level of fire ant foraging activity with 13 out of
15 lures hit with an average of 79 fire ants/hot dog slice. In 2011, 12 out of the 15 were hit with
an average of 57 fire ants per hot dog slice and in 2012, 12 out of the 15 were hit with an
average of 45 fire ants per hot dog slice (Table 1). In 2010 an average of 18 active fire ant
mounds per acre were observed while in 2011 the active fire ant mound per acre count was
down to 4 (drought year) and in 2012 the active fire ant mound per acre count was 11 (Table
2). Because the goal of the organizers was for “zero” fire ant presence, baiting procedures
were carried out in the fall of 2010 (fall), and spring and fall of 2011 and 2012 based on food
lure observations.
The baiting program in all three years was a success. Six weeks after broadcasting the fire
ant bait and less than one week before the scheduled Toyota Texas Bass Classic, essentially no
foraging activity and less than 1 active fire ant mound per acre was observed in 2010, 2011 and
2012 (Tables 1 and 2). In 2010 the diameter of 80% of the mounds observed was greater than
12 inches. In 2011 and 2012 the diameter of 100% of the mounds observed was less than 8
inches. Resulting data calculated to greater than 94% reduction in foraging activity for the
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three years and 100% reduction in observable fire ant mounds. Organizers and vendors were
completely satisfied with the effort as reflected in survey results (Appendixes 1 and 2).
The Conroe Convention Bureau estimated the economic impact of the 2010 TTBC on the
Conroe area was $700,000 and the economic impact of the 2011 TTBC was $764,000 with the
2012 event to be equal or greater than that seen in 2010 or 2011. It is noteworthy that the
TTBC organizers would consider a fire ant baiting program (Appendix 1 & 3) as one of the
negotiated items before signing a contract and the vendors would recommend (Appendix 2 &
4) that event organizers request that the hosting facility of future TTBC’s to adopt a fire ant
management program.
The management of the Lone Star Convention & Expo Center has witnessed the benefit of
fire ant bait applications over the past three years and understands the positive effect it has on
the advertising of their property to organizers of outdoor events, especially the Texas Toyota
Bass Classic. The comfort of the participants attending these various outdoor events can be
emphasized in their promotional material resulting in economic benefits since more organizers
are prone to book the property. The management has placed purchasing of a fire ant bait
product as a priority and will schedule bi-annual applications of a fire ant bait to manage the
fire ant population on the property.
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Table 1: Observations of red imported fire ant foraging workers recruited to 15 food lures
consisting of hot dog slices (0.25 inch thick) placed in a grid across the property of the Lone Star
Convention Center, Conroe, Montgomery Co. TX, 2010, 2011 and 2012.
Observation/Date

8/26/10

9/27/10

9/12/11

10/27/11

8/21/12

9/27/12

Number of “hits”*

13

0

12

0

12

1

1180

0

860

0

670

20

79

0

57

0

45

1

-

100

-

100

-

98

Total # ants
Average # ants
Percent reduction

*number of hot dog slices of 15 with fire ants 1 hr after exposure
Table 2: Number of active red imported fire ant mounds per acre (converted from active ant
mound numbers from on 0.25 acre circular subplots at four locations) on the property of the
Lone Star Convention Center, Conroe, Montgomery Co., TX.
Diameter

Date

Rep 1

Rep 2

Rep 3

Rep 4

Average

8/26/2010

24

12

8

28

18

>12

9/27/2010

4

0

0

0

1

0

94

9/12/2011

0

12

0

4

4*

<8

-

10/27/2011

0

0

0

0

0

0

100

8/21/2012

0

12

16

16

11

<8

_

9/27/2012

0

0

0

0

0

0

100

inches

% Reduction

-

* Very hot and dry year in the Conroe area
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Figure 1: Example of hot dog food lure placed under a novelty parasol to protect lure from
direct sunlight.

Figure 2: Example of hot dog food with heavy foraging by fire ants after 1 hour exposure.
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Figure 3: All-terrain vehicle (ATV) mounted Herd GT-77 Broadcast Seeder, used to spread fire
ant bait product over lone Star Convention Center property, Montgomery County 2012.

Figure 4: Sign advertising the fire ant management project supported by Lone Star Convention
Center and donation of bait by Central Life Sciences. Montgomery County 2012.
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Appendix 1: 2010 Toyota Texas Bass Classic Satisfaction Organizer survey. Lenny Francoeur,
Tournament Director, 2010 Toyota Texas Bass Classic.
__________________________________________________________________________
1) Have fire ants been an issue during previous events?
In 2009 TTBC was held in a Field in Montgomery, TX. Large population of fire ants present at
this site.
2) Were they an issue with:
a) Event staff
b) Vendors
c) Participants
d) All of the above
3) Were fire ants an issue during The 2010 Toyota Texas Bass Classic? Yes No
4) Were you satisfied with the level of fire ant control given by the use of the fire ant bait
product? Yes
No
5) Would you consider requiring a hosting facility to adopt a fire ant management program before
agreeing to hold an outdoor event at their location?
Yes
No
Comment: It would not be on the top of the negotiation list (with host facility) but is important
that a treatment plan be in place.
6) Would you consider recommending future hosting locations to utilize the Texas Two-Step
control program to minimize fire ant issues during schedules events?
Yes
No
7) Additional comment:
Based on our experience at the 2010 TTBC, the treatment seemed effective. In light of our
previous challenges with fire ants, the vendors, patrons and staff all seemed satisfied with the
treatment since no formal complaints were logged. Based on the overall positive experience
(lack of fire ants included) we are hopeful to return the Fairgrounds at the Lone Star Convention
& Expo Center in 2011.
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Appendix 2: 2011 Toyota Texas Bass Classic Satisfaction Face to Face Vendor Survey conducted the
second day of the tournament. Eleven of the participating vendors were approached. (Number of
vendors responding)
1) Have you participated in the Toyota Texas Bass Classic (TTBC) in previous years?
Yes
No

64%
36%

(7)
(4)

2) Have fire ants been an issue for you during previous TTBC?
Yes
No

0%
(0)
100% (11)

3) Have fire ants been an issue for you during The 2011 TTBC?
Yes
No

0%
(0)
100% (11)

4) Are you satisfied with the level of fire ant control obtained through the fire ant management
strategy recommended by the Texas AgriLife Extension Service and adopted by the TTBC
organizers and The Lone Star Convention Center?
Yes
No

100% (11)
0%
(0)

5) Would you want the hosting facility of future TTBC’s adopt a fire ant management program at
their location?
Yes
No

100% (11)
0%
(0)

6) Would you consider recommending to event organizers the need to request that the hosting
facility of future TTBC’s to adopt a fire ant management program?
Yes
No

100% (11)
0%
(0)
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Appendix 3: 2012 Toyota Texas Bass Classic Satisfaction Organizer survey. Survey completed on
10/16/2012 by Keith Dickinson, Site coordinator, 2012 Toyota Texas Bass Classic.

1) Have fire ants ever been an issue during previous events? (only attended 2011)
Yes

No

2) Were they an issue with: No
e) Event staff
f) Vendors
g) Participants
h) All of the above
3) Were fire ants an issue during the 2010, 2011 or 2012 Toyota Texas Bass Classic?
Yes

No

4) Were you satisfied with the level of fire ant control given by the use of the fire ant bait
product?
Yes

No

5) Would you consider requiring a hosting facility to adopt a fire ant management program before
agreeing to hold an outdoor event at their location?
Yes

No

6) Would you consider recommending future hosting locations to utilize the Texas Two-Step
control program to minimize fire ant issues during schedules events?
Yes

No

7) Any additional statements on satisfaction of the fire ant baiting program would be appreciated.
No formal complaints were filed. Great Job!
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Appendix 4: 2012 Toyota Texas Bass Classic Satisfaction Face to Face Vendor Survey conducted the
second day of the tournament. Twelve of the participating vendors were approached. (Number of
vendors responding)
1) Have you participated in the Toyota Texas Bass Classic (TTBC) in previous years?
Yes
58%
(7)
No
42%
2) Have fire ants been an issue for you during previous TTBC events? (7 attended previous years)
Yes
29%
(2 of 7 but 2 of 2, 100%, for those 2 attending in 2009)
No
71%
(5)
3) If yes, did you have any out of pocket expenses for control efforts?
Yes
0% (0)
No
100% (12)
4) Have fire ants been an issue for you during The 2012 TTBC event?
Yes
0% (0)
No
100% (12)
5) If yes have you had out of pocket expenses for control?
Yes
0% (0)
No
100% (12)
6) Are you satisfied with the level of fire ant control obtained through this fire ant management strategy?
Yes
100% (12)
No
0% (0)
7) Would you want this hosting facility to continue a fire ant management program for all future events?
Yes
100% (12)
No
0% (0)
8) Would you consider recommending that TTBC event organizers request that the hosting facility of future
TTBC’s adopt a fire ant management program (assuming they are being held at a different facility)?
Yes
100% (12)
No
0% (0)
9) To your knowledge have you had fire ant problems at other events other than the TTBC you have
attended?
Yes
42%
(5)
No
68%
(7)
10) Any additional statements on satisfaction of the fire ant baiting program would be appreciated.
Fantastic; Great job; Hate fire ants! Thanks!
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Evaluation of Indoxacarb Bait-Bifenthrin Combinations as Potential Imported Fire Ant Quarantine
Treatments in Commercial Grass Sod 2012
John D. Hopkins,1 Kelly M. Loftin,2 Anne-Marie Callcott,3 Sim Barrow,2 and Ricky Corder2
1
University of Arkansas, Div. of Agric., 2301 S. Univ. Ave., Little Rock, AR 72204
2
University of Arkansas, Div. of Agric., Cralley-Warren Res. Ctr. 2601 N. Young Ave., Fayetteville AR
72704
3
USDA, APHIS, PPQ, CPHST, Biloxi Station, 1815 Popp’s Ferry Rd., Biloxi, MS 39532

Introduction
Imported fire ants (IFA) originated from South America and were accidentally introduced into
the United States in the early to mid-1900’s. IFA are now widespread across the Southeastern United
States. Movements of this pest are regulated through a system of Federal and State quarantines.
Products regulated by the IFA quarantine include but are not limited to hay, nursery plants and other
landscape materials including grass sod. Control costs for IFA are almost $5.5 million for sod farmers
nationwide (Lard et al. 2006).
When treating sod in compliance with Federal and State quarantine regulations, sod producer’s
options are limited (USDA-APHIS 2006). One option is treatment using the active ingredient (AI)
chlorpyrifos at a rate of eight lbs. AI/acre. Currently, no products are registered for IFA control in sod at
that required rate. The other option is to use two separate applications of fipronil at 0.0125 lbs. AI/acre
applied approximately one week apart. Fipronil is rarely an economically viable option for Arkansas sod
producers on a very tight budget. It is anticipated that the USDA-APHIS will approve additional
treatments sometime in 2013.
Work conducted in 2008 (Hopkins et al. 2009) identified Onyx Pro 2EC (active ingredient
bifenthrin) 12.8 floz/A (0.2 lbai/A) followed one week later by Onyx Pro 2EC 12.8 floz/A (0.2 lbai/A) as
providing a quarantine level of control (100%) from 21 days after the last application (DALA) until the
end of the trial at 140 DALA. The Arkansas State Plant Board approved this application method as an
acceptable fire ant quarantine treatment for intra-state sod shipments from quarantined areas to nonquarantined areas within Arkansas in 2010 (Walker personal communication).
Subsequent work conducted in 2009 (Hopkins et al. 2010) identified Advion 0.045% Bait (active
ingredient indoxacarb) 1.5 lb product/A followed one week later by Onyx Pro 2EC 12.8 floz/A (0.2
lbai/A) as providing a quarantine level of control (100%) from 7 DALA until 21 DALA. The speed with
which fire ant activity was reduced to a quarantine level of control with the above indoxacarb bait
treatment and the duration of quarantine levels of control following bifenthrin treatment in previous
work prompted this study in an effort to find a fast acting and long lasting fire ant quarantine treatment
that would be effective and economical for Arkansas sod producers.

64 | P a g e

Materials and Methods
Evaluations were conducted on a commercial sod farm in Hempstead County, Arkansas.
Standard management practices (mowing and irrigation) were maintained throughout the test. No
additional herbicides or insecticides were applied to the test area during the conduct of the trial. This
trial consisted of 4 treatments arranged in a Randomized Complete Block Design (RCBD) with 3
replications. Treatments tested are listed in Table 1.
Table 1. Insecticides tested in the IFA quarantine treatment evaluation study. Hempstead Co.
AR. 2012.
Applic.
Rate
Trt # Treatment
Formulation
Sequence # Rate
(lbai/A)
1
Untreated Control
--------Advion
0.045G
Bait indoxacarb 0.045% 1
1.5 lb prod./A 0.000675
2
followed 1 week later by
(FB) Onyx Pro 2EC
bifenthrin 23.4%
2
12.8 floz/A
0.2
Advion 0.045G Bait
indoxacarb 0.045% 1
1.5 lb prod./A 0.000675
3

4

FB

bifenthrin 23.4%

2

piperonyl butoxide
Onyx Pro 2EC + Exponent 91.30%
2
Advion 0.045G Bait
indoxacarb 0.045% 1
FB

bifenthrin 23.4%

piperonyl
Onyx Pro 2EC + Exponent 91.30%

butoxide

12.8 floz/A

0.2

8.0 floz/A

---

2

1.5 lb prod./A 0.000675
6.4 floz/A
0.1

2

8.0 floz/A

---

Prior to treatment initiation, 12 half acre plots were marked by flagging plot corners. Each plot
center was marked by staking a small plastic tag flat to the ground so as not to impede regular mowing.
GPS coordinates for each plot center marker were recorded to aid in relocating plot centers throughout
the test. Plot center markers were used as an anchor point for a 58.9’ cord that delineated the radius of
a ¼ acre circle in the middle of each plot. All ratings were made within this ¼ acre circle. Pretreatment
counts were made on 05/17/12. Treatments were then initiated following pretreatment counts with
application sequence #1 on 05/17/12, followed one week later (FB) with application sequence #2 on
05/24/12. Granular bait treatments applied at application sequence #1 were made using an Earthway
2750 hand operated seeder calibrated to apply 1.5 pounds Advion bait per acre. All Onyx Pro and Onyx
Pro + Exponent (PBO) treatments were applied at application sequence #2 with a towed sprayer
applying a finished spray at 20 GPA (15 ft. boom with ten 8003FF nozzles on an 18" spacing at 20 psi
and 5.2 MPH).
Post-treatment efficacy was evaluated by determining red imported fire ant (RIFA) activity in
mounds within the ¼ acre center circle of each plot. Each mound was gently probed with a small
diameter wire (minimal disturbance technique) and the number of ants responding within 20 seconds
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was estimated (Jones et al. 1998). Mounds were considered inactive if there were less than 25 RIFAs
responding to the probe (USDA Mound Activity Rating Scale).
Post-treatment ratings (No. Active Mounds/Acre) were made on 05/31/12 7 DALA (Days After
Last Applic.), 06/07/12 14 DALA, 06/14/12 21 DALA, 06/21/12 28 DALA, 06/28/12 35 DALA, 07/05/12
42 DALA, 07/12/12 49 DALA, 07/19/12 56 DALA, 08/02/12 70DALA, 08/16/12 84 DALA (or 12 weeks
after the last application).
All data were analyzed using Gylling’s Agriculture Research Manager Software (ARM 7.0.3.
2003). Analysis of variance was run and Least Significant Difference (p=0.05) was used to separate
means only when AOV Treatment P(F) was significant at the 5% level.
Results and Discussion
The efficacy of potential quarantine treatments in reducing the number of active RIFA mounds
per acre is given in Table 2 and Figure 1. There were no statistically significant differences among
treatments with regard to RIFA mound density when rated (pretreatment) prior to the application of
any control materials. Average pretreatment density of red imported fire ant mounds in the test area
ranged from 16-24 mounds/acre.
At seven DALA, all insecticide treatments had zero active mounds per acre and differed
significantly (P=.05, LSD) from the untreated control (average 25.2 active mounds/A). At 56 DALA the
first post-treatment active mound was detected in the indoxacarb bait FB bifenthrin 0.1 lbai/acre + PBO
synergist 8.0 floz/A treatment. By 70 DALA, active mounds were present in each of the treatment
regimes. Untreated controls maintained excellent activity all summer (Maximum - Avg. 30.8 active
mounds/Acre, Minimum - Avg. 16.0 active mounds/A), probably due to routine irrigation on the plots.
All insecticide treatments eliminated active IFA colonies in treated plots for a period of time
acceptable for most sod growers (6 to 8 weeks). These treatments quickly eliminated IFA activity
(within 7 DALA), another criterion very important to sod growers. In this trial the synergist did not
significantly speed up control compared to a non-synergist treatment, nor did it significantly increase
residual activity. These are some of the first quarantine treatment trials with the indoxacarb bait FB
bifenthrin application regime to demonstrate IFA elimination within 7 DALA and provide elimination of
active IFA colonies for a period of time deemed acceptable for a quarantine treatment.
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Table 2. Efficacy of potential quarantine treatments in reducing the number of active RIFA
mounds per acre. Hempstead Co., AR. 2012.
Avg. No. Active Mounds / 0.25 Acre
Pre
7
14
21
28
42
56
70
84
Treatment
Treat DALA DALA DALA DALA DALA DALA DALA DALA
Untreated Control
6.0 a 6.3 a 5.7 a 5.7 a 7.7 a 5.3 a 6.0 a 6.3 a 4.0 a
Advion Bait 1.5 lb/A
followed by
Onyx Pro 2EC 0.2
lbai/A
5.7 a
Advion Bait 1.5 lb/A

0.0 b 0.0 b 0.0 b 0.0 b 0.0 b 0.0 b 0.7 b 0.7 a

followed by
Onyx Pro 2EC 0.2
lbai/A + Exponent 8.0
oz/A
4.0 a
Advion Bait 1.5 lb/A

0.0 b 0.0 b 0.0 b 0.0 b 0.0 b 0.0 b 0.3 b 0.3 a

followed by
Onyx Pro 2EC 0.1
lbai/A + Exponent 8.0
oz/A
5.3 a 0.0 b 0.0 b 0.0 b 0.0 b 0.0 b 0.7 b 1.0 b 0.7 a
Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean
comparison OSL.
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Figure 1. Efficacy of potential quarantine treatments in reducing the number of active RIFA
mounds per acre. Hempstead Co., AR. 2012.
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Identification of Odontomachus species in the southeastern United States
Joe A. MacGown,1 Mark Deyrup,2 and D. Magdalena Sorger3
1
Mississippi Entomological Museum, Mississippi State, MS
2
Archbold Biological Station, Lake Placid, FL
3
North Carolina State University, Raleigh, NC
Introduction
Ants in the genus Odontomachus (Hymenoptera: Formicidae: Ponerinae) are large conspicuous
ants that can be recognized by the peculiar shape of the head and mandibles, large tapering petiole,
and obvious sting (see Figures 1-5). Members of this genus are commonly called trap-jaw ants. Of the
66 described species that have been reported worldwide (Bolton 2013), only four species have been
reported from the southeastern United State: O. brunneus (Patton), O. clarus Roger, O. relictus Deyrup
and Cover, and O. ruginodis Smith. We present new records of a South American species, O.
haematodus (Linnaeus), for the Southeast and provide an updated identification key to encompass the
five described species now known to occur in this region.

History of Odontomachus in the Southeast
Our knowledge about the genus Odontomachus in the southeastern United States has
undergone drastic change since 1950 when Creighton's impressive tome "The Ants of North America"
was published. At that time, only a single species, O. haematodus insularis Guérin was known to occur
in the Southeast in Florida and Georgia. Brown (1976) revised the genus and stated that this
southeastern species was actually O. brunneus, a widespread tropical species. Deyrup et al. (1985)
discovered that in addition to O. brunneus, two more species were present in Florida, O. clarus and O.
ruginodis. Deyrup and Cover (2004) later determined that the species previously considered to be O.
clarus was actually a new species, which they described as O. relictus Deyrup and Cover. Adams et al.
(2010) discovered populations of the western O. clarus in Louisiana, which increased the total number
of southeastern species to four. An additional exotic species, O. haematodus (Linnaeus), has recently
become established along the Gulf Coast.

Biology and Economic Importance
Odontomachus species found in the southeastern United States usually nest in habitats with
sandy soils with colonies being in the soil, in rotting logs, or occasionally in standing dead trees or dead
parts of trees. Typically nocturnal, members of this carnivorous genus may also be observed during the
day as they forage for prey with their mandibles held open at a 180° angle. The mandibles can be
snapped rapidly together on prey or forcibly closed against a surface or other organism to actually
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propel itself away from predators. The mandibles can also be used for more delicate movements such
as caring for larvae and nest building. Odontomachus species possess a stinger and can inflict a painful
sting; however, these ants are not aggressive and typically do not sting humans unless handled.
Identification
Odontomachus brunneus (Fig. 1). Worker: Dark brown; ≈ 8.0 mm TL; basalar lobe smooth;
metathoracic spines absent; petiole without obvious striae; fine, short, dense pubescence on first
gastral tergite. Male: Yellowish-orange, funicular segments brown; ocelli large, each ocellus as wide as
interocular space; ocelli raised on turret-like structures; propodeum with striae, but mostly lacking
deep rugoreticulation.
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Figure 1. Odontomachus brunneus: A. head, B. profile, C. petiole, D. dorsum (workers), E. head, and F.
profile (males).
Odontomachus clarus (Fig. 2). Worker: Head, mesosoma, and petiole reddish-brown, legs yellowishbrown, and gaster blackish; ≈8.0 mm TL; basalar lobe smooth; metathoracic spines absent; petiole
smooth; gastral pubescence somewhat sparse. Male: Brown, funicular segments reddish-brown; ocelli
small, not raised; propodeum with striae, but mostly lacking deep rugoreticulation.
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Figure 2. Odontomachus clarus: A. head, B. profile, C. petiole, D. dorsum (workers), E. head, and F.
profile (males).
Odontomachus haematodus (Fig. 3). Worker: Dark reddish-brown to blackish; 8.5-9.5 mm TL; basalar
lobe smooth; pair of small metathoracic spines present; petiole with transverse striae on sides; gastral
pubescence somewhat sparse. Male: Yellowish-orange, funicular segments yellowish; ocelli small, not
raised; propodeum with striae, but mostly lacking deep rugoreticulation.
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Figure 3. Odontomachus haematodus: A. head, B. profile, C. petiole, D. dorsum (workers), E. head, and
F. profile (males)
Odontomachus relictus (Fig. 4). Worker: Head, mesosoma, and petiole reddish-brown, legs yellowishbrown, and gaster blackish; 7.5-8.0 mm TL; basalar lobe striate; metathoracic spines absent; petiole
smooth; gastral pubescence somewhat sparse. Male: Brown, funicular segments brownish; ocelli large,
raised; propodeum with striae, but mostly lacking deep rugoreticulation.

Figure 4. Odontomachus relictus: A. head, B. profile, C. petiole, D. dorsum (workers), E. head, and F.
profile (males).
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Odontomachus ruginodus (Fig. 5). Worker: Reddish-brown to bicolored; <8.0 mm TL; basalar lobe
smooth; metathoracic spines absent; petiole with transverse striae; gastral pubescence somewhat
sparse. Male: Head and thorax yellowish-brown, gaster, propodeum, and lateral spot on pronotum
brown, and funicular segments yellow to yellowish-brown; ocelli small, not raised; propodeum with
strong rugoreticulation.

Figure 5. Odontomachus ruginodis: A. head, B. profile, C. petiole, D. dorsum (workers), E. head, and F.
profile (males).
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Discussion
At this time, five described species of Odontomachus are known to occur in the southeastern
United States: O. brunneus, O. clarus, O. haematodus, O, relictus, and O. ruginodis (see Fig. 6 for
distributions of these species in the Southeast). Of these, O. haematodus, native to South America, is
exotic to the US. The earliest record in the US that we found was from three specimens collected on 1
June 1956 from Mobile Alabama. Earliest collections by MacGown are from 2000 from Baldwin County,
Alabama by which time this species had become locally abundant. The status of Odontomachus
ruginodis as an exotic species is unclear. Populations identified as this species from Costa Rica may or
may not be the same species as the one found in the West Indies and Florida (Deyrup and Cover 2004).
Odontomachus clarus is a southwestern species whose range extends into Louisiana. This species may,
in fact, represent multiple species. However, for the purposes of this study, the species found in
Louisiana is considered conspecific with western populations. Odontomachus brunneus is reported to
have a widespread distributional pattern from South and Central America into the Gulf Coast of the
United States. It is possible that the southeastern form could represent a distinct species from the
South and Central America forms. However, at this time, they are considered to be a single species.
Odontomachus relictus, is an endemic species found in sand ridges in central Florida. Based on recent
work by D. M. Sorger, another undescribed species may be present in a similar sand ridge system in
central Florida.

Figure 6. Distribution of Odontomachus species in the Southeast.
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Invasive and other exotic ants of the Southeast
Joe A. MacGown and Richard L. Brown
Mississippi Entomological Museum, Mississippi State, MS

Over 70 introduced (or alien) species of ants have been reported from the southeastern United
States. At least 30 of these species are considered to be invasive or show potential for becoming
invasive based their rapid and sudden spread, invasive history in other regions, and reports of their
being nuisance pests from homeowners or PCO’s. Some of the most well known of these invasive
species include Solenopsis invicta, Linepithema humile, Nylanderia fulva, Pachycondyla chinensis,
Brachymyrmex patagonicus, S. richteri, Paratrechina longicornis, Pheidole megacephala, Wasmannia
auropunctata and Tapinoma melanocephalum. Alien species that have been reported from the
Southeast have origins from a variety of regions including Africa, Argentina, Brazil, Europe, Greater
Antilles, the Indo-Pacific region, Japan, Mexico, Puerto Rico, and southeastern Asia. However, once
alien species become established in one state, they may are often introduced into other states. Early
detection of newly arriving species and monitoring the spread of established alien species are needed.
Methods for early detection and monitoring include regular field collections along coastal areas, plant
nurseries, and state parks, and examination of specimens in museums and private collections.
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Evidence for Reduced Genetic Variation in Black Imported Fire Ant, Solenopsis richteri
David C. Cross and Michael A. Caprio
Biochemistry, Molecular Biology, Entomology and Plant Pathology,
Mississippi State University

A Restriction Fragment Length Polymorphism (RFLP) technique was used to delineate mtDNA types
in the imported fire ant (Solenopsis richteri, S. invicta and their hybrid) for 412 colonies or recently
mated queens or the sperm they possessed from seven southeastern states, TX and CA. By using an
abbreviated form of a test originally designed for S. invicta we were able to reliably distinguish S.
richteri mtDNA haplotypes from those of S. invicta. Where we could identify six S. invicta types, only
one is indicated for S. richteri using this RFLP technique.
To more precisely identify the single S. richteri haplotype, we collected black imported fire ants
from ten colonies in three counties in MS and five counties in TN and sequenced a 414 bp gene
fragment within the same mtDNA region used in the RFLP assay. The sequence data also indicate the
presence of a single S. richteri mtDNA haplotype. There are 18 mtDNA haplotypes reported from South
America. The haplotype we found associated with this species in the US matches a single type from
southern Brazil. The linking of a source biotype (and presumably an indicator of its native range) may
provide information useful for a more targeted development of biological control agents as well as
provide information of ecological interest. Parasitoids or microbial agents chosen to control this
particular biotype may have an enhanced effectiveness not only for S. richteri, but also for the hybrid
of the two species.
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Appendix 1: 2013 Program Agenda

Sheraton Virginia Beach Oceanfront Hotel
3501 Atlantic Avenue • Virginia Beach, Virginia 23451
Telephone: 888-627-8231

Virginia Beach, VA
April 8-11, 2013

AGENDA
2013 Annual Imported Fire Ant Conference
Virginia Beach, Virginia
______________________________________________
Presentations

Affiliations are only listed for the first author
Monday, April 8
3:00 – 5:00 PM

Registration
Location: Ocean Grand Foyer

6:00 – 8:00 PM

Reception
Location: Ocean Grand Foyer

Tuesday, April 9
7:30 AM – 9:00 AM

Continental Breakfast
Location: Cape Hatteras

7:30 AM – 4:00 PM

Registration
Location: Ocean Grand Foyer

Welcome Session (Location: Cape Hatteras)
Moderator: Peter Schultz
8:30 – 8:40

Welcome, announcements and housekeeping – Peter Schultz
Professor of Entomology, HRAREC Director, Virginia Tech

8:45 – 8:55

David Trimmer
Director of Agriculture, City of Virginia Beach

9:00 – 9:10

Jody Jellison
Associate Director, Virginia Agricultural Experiment Station
College of Agriculture and Life Sciences
Virginia Tech, Blacksburg, VA

9:15 – 9:25

Hon. Matt Lohr
(Introduction by Larry Nichols)
Commissioner Virginia Department of Agriculture and Consumer Services, Richmond, VA

Imported Fire Ants: Past and Present (Location: Cape Hatteras)
Moderators: Peter Schultz, Keith Starke
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Fire Ant Programs, Past and Present USDA ARS Perspective
Robert K. Vander Meer (USDA-ARS)

10:00 - 10:30

Break and Questions for Guest Speakers
(Ocean Grand Foyer)
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Fire Ant Programs, Past and Present USDA APHIS Perspective
Charles Brown (USDA-APHIS) and Anne-Marie Callcott

11:00 - 11:25

Fire Ant Programs, Past and Present Land Grant University Perspective
S. Bradleigh Vinson (Texas A&M University)
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Fire Ant Programs, Past and Present Cooperative Extension Perspective
Bastiaan “Bart” M. Drees (Texas A&M AgriLife Extension)

12:00 – 1:15
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Imported Fire Ants in Virginia (Location: Cape Hatteras)
Moderator: Keith Starke
1:20 – 1:35

Fire Ants, the Virginia Experience
Larry Nichols (VDACS)
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Moderator: Keith Starke
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Eric Day (Virginia Tech)
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The European Fire Ant (Mymica rubra) in British Columbia, Canada
Robert J. Higgins (Thompson Rivers University)
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Musings on the Management of Nylanderia fulva Crazy Ants
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Formicidae)
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8:30 – 8:45

Long-term Changes in the Abundance of Red Imported Fire Ants and the Frequency of
Polygyne Colonies
Sanford Porter (USDA-ARS, CMAVE) and Steven Valles

Behavior/Physiology
8:50 – 9:05

Pheromone Biosynthesis Activation in Fire Ants
Robert K. Vander Meer (USDA-ARS) and Man-Yeon Choi

9:10 – 9:25

Movement of Materials into the IFA Colony
S. Bradleigh Vinson (Texas A&M University), Robert Renthal and Jason Carbaugh

Behavior/ Quarantine/Monitoring
9:30 –9:45

Smell But Don't Touch: An Effective, Efficient Ant Monitoring Method
Charles L. Barr (Barr Research and Consulting) and Richard Toft

9:50 – 10:05

Finding a Good Meal: RIFA Foraging Distance and Monitoring Implications
Charles L. Barr (Barr Research and Consulting) and Richard Toft

10:05 - 10:35

Break and Questions for Guest Speakers
(Ocean Grand Foyer)

10:40 – 10:55

Fire Ant Conferences, Going Forward
Group Discussion

11:00 – 12:00

State, Industry and Government Reports

12:00 – 1:15

Lunch provided
Location: Ocean Grand Foyer

Fire Ant Management (Location: Cape Hatteras)
1:20 – 1:35

Potential New Quarantine Treatments for the Federal IFA Quarantine
Anne-Marie Callcott (USDA-APHIS-PPQ-CPHST), L. C. “Fudd” Graham, Kelly Loftin, Jason
Oliver, and David Oi

1:40 – 1:55

Potential of Pre-Harvest Bifenthrin Band Treatments in Conjunction with Targeted Mound
Injections for the Federal Imported Fire Ant Quarantine
Jason Oliver (Tennessee State University), Anne-Marie Callcott, David Oi, Nadeer Youssef,
Alicia Bray, Karen Vail, Mark Halcomb, Xikui Wei, Christopher Ranger, Michael Reding, Jim
Moyseenko, and Blair Sampson

2:00 – 2:15

The Development of a Fire Ant Residential Treatment Program
Cynthia Ross (Orange County Vector Control District)

2:20 – 2:35

Changes in the “It” Active Ingredient in Homeowner Fire Ant Control Products, 2005Present
Kathy Flanders (Auburn University)

2: 40 – 2:55

Going Where the People Are: A Case Study of Where People Look for Fire Ant Information
Kathy Flanders (Auburn University), Margaret Lawrence, and Bastian “Bart” M. Drees

2:55 PM

Break and Adjourn

Thursday, April 11
7:30 AM – 8:30 AM

Continental Breakfast
Location: Cape Hatteras

8:30 AM – 12:00 PM

eXtension Fire Ant Community of Practice Workshop

12:00 PM

Adjourn

Poster Presentations
2:00 PM Monday

Set-up in Ocean Grand Foyer

Ecology
1. Fire ants are cool.
Alicia Bray, Tennesse State University
Behavior / Physiology

2. Difference in Abiotic Stress Tolerance between Solenopsis invicta and Solenopsis richteri: New Insight for the
Invasiveness of S. Invicta.
Jian Chen (USDA-ARS), T. Rachid, and G. Feng
Fire Ant Management
3. Reducing the Impact of the Red Imported Fire Ant at the Toyota Texas Bass Classic.
Paul R. Nester (Texas A&M AgriLife Extension Service)
4. Evaluation of Indoxacarb Bait-Bifenthrin Combinations as Potential Imported Fire Ant Quarantine Treatments in
Commercial Grass Sod.
John D. Hopkins (University of Arkansas), Kelly Loftin, Anne-Marie Callcott, Sim Barrow, and Ricky Corder
Biological Control
5. Phenology of Pseudacteon spp.(Diptera: Phoridae) in Alabama
Kelly Palmer (Auburn University), L. C. “Fudd” Graham, and Kathy Flanders
Other Exotic Invasive Ant Species
6. Identification of Odontomachus species in the Southeastern United States.
Joe MacGown (Mississipi State University), Mark Deyrup, and D. Magdelena Sorger
7. Exotic and Invasive Ants of the Southeastern United States
Joe MacGown (Mississipi State University) and Richard L. Brown
8. Year two update of site-specific integrated pest management of the invasive European fire ant, Myrmica rubra
L. (Hymenoptera: Formicidae), within Acadia National Park
Elissa Ballman, Eleanor Groden (University of Maine), Kerry Bernard, and Jennifer Lund
9. Impact of the invasive European fire ant, Myrmica rubra L. (Hymenoptera: Formicidae) and their control
treatments on non-target arthropods within Acadia National Park
Elissa Ballman and Eleanor Groden (University of Maine)
10. Hirsutella myrmicarum nom. prov. (Ophiocordycipitaceae; Hypocreales), a new species infecting invasive
Myrmica rubra in Maine
D. Rabern Simmons, Jennifer Lund, Tamara Levitsky, and Eleanor Groden (University of Maine)
Genetics
11. Evidence for Reduced Genetic Variation of Black Imported Fire Ant, Solenopsis richteri.
David C. Cross (Mississipi State University) and Michael A. Caprio

2013 Imported Fire Ant Conference Planning Committee
Virginia Tech
Peter Schultz (Committee Chair)
Ava Borden
Hélène Doughty
Virginia Cooperative Extension
Keith Starke
USDA - APHIS
Karen Williams
Virginia Department of Agriculture
Gina Goodwyn

Hotel Floor Plan

See you next year!

Thank you to our 2013 Corporate Sponsors

