
 
 

Conference Proceedings 
 

Galveston, Texas 
April 4-7, 2011 

 
 

Hosted by 
 
 

 



Proceedings of the 2011 Imported Fire 
Ant Conference 

Galveston, Texas, USA 
April 4-7, 2011 

 
 

Conference hosted by: 
Texas AgriLIFE Research and 

Texas AgriLIFE Extension Service 
Department of Entomology  

Texas A&M University 
College Station, TX 77843-2475 

 
 

Organizing Committee 
Paul R. Nester, Chair 

Bastiaan “Bart” Drees, Co-Chair 
S. Bradleigh Vinson 

Robert Puckett 
Alejandro Calixto 

Wizzie Brown 
Molly Keck 

Kimberly Schofield 
Doug Van Gundy 

 
 
 

Proceedings compiled by: 
Paul R. Nester 

Texas AgriLIFE Extension Service 
Houston, TX 

1



Proceedings Disclaimers 
 

These proceedings were compiled from author submissions of their presentations at the 
2011 Imported Fire Ant Conference, held on April 4-7, 2011 at the Moody Gardens Hotel, Spa 
and Convention Center, Galveston, Texas. The 2011 annual conference was organized by the 
Texas AgriLIFE Extension Service, Department of Entomology, Texas A&M University 
System, College Station, TX.The opinions, conclusions, and recommendations are those of the 
participants and are advisory only. Mention of trade names or commercial products in this 
publication is solely for the purpose of providing specific information and does not imply 
recommendation or endorsement by the Texas AgriLIFE Extension Service, Department of 
Entomology, Texas A&M University System. 

The papers and abstracts published herein have been included as submitted and have not 
been peer reviewed.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 formal peer review publication. However, ideas expressed 
in this 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 2011 Imported Fire Ant Conference Proceedings is available on the 
eXtension web site in .pdf format. To access the 1984 – 2011 Proceedings use the following link: 
 
http://www.extension.org/pages/Proceedings_of_the_Imported_Fire_Ant_Conference 
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Remarks from the Conference Chairman 

 
Greeting from the great State of Texas, 
 

I want to THANK YOU for attending the 2011 conference held at the Moody Gardens 
Hotel, Spa and Convention Center, Galveston, Texas.  I hope you all had a great time and 
returned home enlightened with new imported fire ant knowledge.  For those wondering, our 
final tally of attendees was 104. 

This conference was kicked off Monday evening with a nice reception sponsored by the 
Scott’s Miracle-Gro company with excellent ant theme table decorations dreamed up by my 
administrative assistant Terrie Lenert.  The research conference began Tuesday morning with a 
welcome, from the Mayor of the City of Galveston, TX, Joe Jaworski.  Mayor Jaworski spoke 
about Galveston’s come back from the devastation rained down upon it by Hurricane Ike.  Next 
Dr. David Ragsdale Head of the Department of Entomology, Texas A&M University, discussed 
the history of the fire ant management project in Texas.  The Assistant Commissioner for 
Pesticide Programs, Jimmy Bush brought us up to date on the Texas Department of Agriculture. 

Bart Drees and I added a twist to this year’s conference by offering the first ever 
Imported Fire Ant Conference Recognition Award to David Herd of the Herd Seeder Company, 
(now wholly owned by Kasco Manufacturing Company, Inc.) for his dedication to fire ant 
management control and research.  David is retiring and the 2011 Imported Fire Ant Conference 
was his last official business with Herd Seeder Company.  Thirty two oral papers and 17 posters 
on topics pertaining to management, biology/ecology, biological control, regulatory issues and 
extension were presented.  

The 2011 conference would not have been possible without the dedication and hard work 
of our conference committee Bastiann “Bart” Drees (co-chair), S. Bradleigh Vinson, Robert 
Puckett, Alejandro Calixto, Wizzie Brown, Molly Keck, Kimberly Schofield, and Doug Van 
Gundy.   I must also acknowledge the assistance of Peggy Lundstrom, and Sherry Urban from 
the Texas AgriLIFE Extension, Department of Entomology, Texas A&M University, for setting 
up accounts and collecting the registrations for this conference,  Ben Raineri, Texas AgriLIFE 
Extension-Harris County for printing posters and Aurelia Hovell, Texas AgriLIFE Extension 
Service-Bexar County for printing the meeting program. 

I hope to see you all at next year’s conference in Tennessee. Please be on the lookout for 
emails from Jason Oliver, Tennessee State University or check the eXtension fire ant web page 
with details on the 2012 Imported Fire Ant Conference. 
 
Paul R. Nester 
Chairman, 2011 Imported Fire Ant Conference 
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Fire Ant Odorant-binding Proteins 
 

Robert Renthal 
University of Texas at San Antonio 

San Antonio, TX 78249 
 
 Insect olfactory receptors are unique ligand-gated ion channels that are found only in 
arthropods [1]. This offers a new narrow-range pest control target. Chemical agents directed 
specifically against insect pheromone receptors will have limited toxicity to other animals. 
The insect pheromone receptor consists of three integral membrane proteins plus a water-
soluble pheromone-binding protein. The soluble component is a member of the insect 
odorant-binding protein family (OBPs). Pheromones bind to OBPs and are carried from the 
antennal surface to the olfactory receptor neurons. Some evidence suggests that OBPs may 
have a primary role in activating pheromone receptors [2]. In addition, some OBPs have non-
olfactory functions in insects. For example, the fire ant protein GP-9 is a member of the OBP 
family and it is found in the hemolymph. The olfactory function of GP-9, if any, is not yet 
clear [3,4].  
 Recently, Gotzek et al. identified 18 OBPs in the Solenopsis invicta genome [5]. The 
17 full-length sequences are shown in figure 1. Of these,  two sequences previously had been 
identified by Wang et al. [6], six had been identified by Xu et al. [7], and ten had been 
identified by our lab [8].  The OBPs form a large group of highly divergent orthologous 
proteins. In order to discuss their structure, function, and phylogeny, researchers have 
assigned arbitrary numbers to these sequences. Unfortunately, there are now four different 
numbering systems for the fire ant OBPs (table 1). This confusion caused Gotzek et al. to 
draw an incorrect inference about the evolution of OBPs in ants. In their discussion of the 
olfactory involvement of fire ant OBPs, they concluded that the most divergent sequences 
were the ones known to be involved in fire ant olfaction. This error, which I will clarify 
below, resulted from confusion about numbering.  
 I recommend that OBP researchers, and others comparing large groups of highly 
divergent orthologous proteins, change from using arbitrary identifying numbers and instead 
use identifications based on the protein sequences themselves. For OBPs this is very easy, 
because one of the hallmarks of the OBP sequence is a pattern of cysteines. In particular, 
nearly all OBPs contain the sequence CXXXC (where C is the single-letter code for the 
amino acid cysteine and X is any amino acid). I suggest using the sequence XXX as the 
identifier, preceded by two letters representing the genus and species. For example, the OBP 
we and others called SiOBP1 would become SiYMN, since this protein has the sequence 
CYMNC (cysteine-tyrosine-methionine-asparagine-cysteine; see fig. 1 and table 1). There 
are two minor complications to this method. First, some OBPs lack the initial cysteine in the 
CXXXC sequence (the so-called C-minus OBPs). Fire ants have two C-minus OBPs (SiFLA 
and SiYVI). This isn't really a problem, since it's completely straightforward to align the C-
minus OBPs and find the XXXC sequence, which then can be used for identification. 
Second, in some cases, several proteins will have the same CXXXC  sequence. If this occurs, 
an additional identifying letter can be added by using the amino acid at the carboxyl terminus 
of the protein. For example, fire ants have three OBPs with the sequence CFMAC. Thus, I 
assigned them the unique identifiers SiFMA-E, SiFMA-K and SiFMA-N.  (If a set of OBPs 
is found to contain two or more proteins with the same CXXXC sequence and also the same 

13



 

 
 

carboxyl-terminal amino acid, then an additional rule could be devised, or an arbitrary 
number could be assigned).  A similar nomenclature could be used for identifying the 
chemosensory proteins (known as CSPs), which all have a characteristic CXXC sequence.  
 We previously used tandem mass spectrometry to identify the antennal proteome of S. 
invicta workers [9]. Linear ion trap mass spectrometry can accurately identify proteins 
present in complex mixtures using computer algorithms that match mass differences in 
sequence ladders to protein sequences in databases. We found two CSPs and two OBPs by 
comparing our mass spectrometry data to a 6-frame protein translation of the Lausanne fire 
ant EST library (a database of relatively short sequences derived from mRNA). The antennal-
expressed OBPs we identified were SiYMN and SiVMQ (which we called SiOBP1 and 
SiOBP9 in reference [9]). We recently used our mass spectrometry data to search the seven 
new OBP sequences Gotzek et al.[5] identified in the fire ant genome. We found that SiFLA 
was also expressed in worker fire ant antennae (called SiOBP2 by Gotzek et al. [5]). Thus, 
we know that three OBPs are expressed in the fire ant antenna.  
 Recently, several new ant genome sequences were reported. We compared the fire ant 
OBPs with the ant OBP sequences that currently are available in National Center for 
Biotechnology Information database. A phylogenetic tree (fig. 2) clearly shows that SiYMN 
is closely related to OBPs found in Camponotus floridanus, Harpegnathos saltator, and 
Linepithema humile. Further, SiYMN is closely related to the honey bee protein AmOBP1 
(Asp1) which is exclusively expressed in Apis mellifera antennae [10]. AmOBP1 binds to 
components of queen mandibular pheromone (QMP) [11]. QMP functions include 
suppression of ovary development, attraction of males, and population aggregation [12]. 
Although it is tempting to speculate that SiYMN and the other closely similar sequences 
found in other ant genomes function as binding proteins for components of the queen 
pheromone in each species, it should be noted that the jewel wasp, Nasonia vitrepennis, also 
expresses a similar OBP. Nasonia is a parasitoid, and thus there is no behavioral parallel with 
social hymenoptera. 
 The antennal expression of the closely similar OBPs SiYMN and AmOBP1 was 
overlooked by Gotzek et al. [5]. They erroneously stated that there was no similarity between 
the OBPs expressed in the fire ant antenna and the proteins known to be expressed in the 
honey bee antenna.  This error was apparently caused by their assumption that our identifier 
"Si-OBP1" in Gonzalez et al. [9]  referred to "OBP homolog #1"  (Wang et al. [6]; see table 
1).  Although we gave sufficient information in our paper to precisely identify what we 
meant by "Si-OBP1" (we listed the GenBank GenInfo Identifier, and we discussed in the text 
the similarity between Si-OBP1 and AmOBP1), the confusion over arbitrary identification 
numbers seems to have directed Gotzek et al. to an incorrect inference.  I believe that 
adoption of the sequence-based identifier system discussed above will help prevent this kind 
of error. 
 Although we identified SiVMQ (GP-9) in the antennal proteome [9], we do not have 
any information about whether SiVMQ, in addition to circulating through the antenna in the 
hemolymph, is also in the sensillar lymph, where it might function in olfaction.  We have 
recently purified recombinant SiYMN and SiVMQ. These proteins can now be used to 
generate antibodies to help answer questions about where SiYMN and SiVMQ are located in 
the antenna. We also plan to use these proteins to aid the identification of the chemical 
signals that they transport.   
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Table 1: Fire ant odorant-binding protein identifiers 
 
Protein Wang et al. [6] Xu et al. [7] González et al. [8] Gotzek et al. [5] 
SiYMN  SinvOBP1 SiOBP1 SiOBP1 
SiFLA    SiOBP2 
SiVMQ (GP-9)   SiOBP9 SiOBP3 
SiIMQ    SiOBP4 
SiYTL    SiOBP5 
SiYYK    SiOBP6 
SiFST   SiOBP4 SiOBP7 
SiYVI OBP homolog #2  SiOBP8 SiOBP8 
SiYLK    SiOBP9 
SiYMY  SinvOBP7 SiOBP7 SiOBP10 
SiYFK    SiOBP11 
SiFMA-K  SinvOBP2 SiOBP2 SiOBP12 
SiFMA-E  SinvOBP6 SiOBP6 SiOBP13 
SiFMA-N    SiOBP14 
SiFIA OBP homolog #1 SinvOBP3 SiOBP3 SiOBP15 
SiFVA  SinvOBP5 SiOBP5 SiOBP16 
SiFVV   SiOBP10 SiOBP17 
 
 
 

 
 
 
Figure 1. Fire ant OBP sequences. Sequences were aligned using CLC Sequence Viewer 6. 
The alignment is broken at about amino acid number 60. The alignment is compressed at the 
amino and carboxyl termini in order to display the sequences in two blocks.  
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Figure 2. Phylogenetic tree of ant OBPs.  The fire ant OBP sequences (fig. 1) were compared 
with OBPs from Camponotus floridanus (Cf), Harpegnathos saltator (Hs), and Linepithema 
humile (Lh), using a neighbor-joining tree (CLC Sequence Viewer 6). Bootstrap values are 
shown at the branch points. The honey bee antennal protein AmOBP1 (Asp1), shown as 
AmYMY, is included for comparison, along with an OBP from the parasitoid Nasonia 
vitripennis, NvYMY.  
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Trophobiotic relationship between Solenopsis invicta and Rhodesgrass mealybug 
(Hemiptera, Pseudococcidae):  the potential for suppressing fire ant populations in 

grassland habitats by suppressing a source of carbohydrates 
 

Melissa K. Layton, Julio S. Bernal and S. Bradleigh Vinson,  

Entomology Department, Texas A&M University, College Station, TX 

 
Trophobiotic relationships occur between individuals of two species and are based on 

the exchange of nutritional resources in return for protection and reduced competition.  Some 
of the most common examples of trophobiosis occur between ant species and honeydew 
producers such as aphids, scales, and mealybugs, where ants tend and protect these species in 
return for honeydew (i.e. carbohydrate) secretions.  Carbohydrates serve as fuel for workers 
and make it possible for them to effectively defend their territory, as well as locate and 
defend resources.   

Work done on canopy dwelling ants in Panama suggested that these species may be 
more active and aggressive than their ground dwelling counterparts due to their access to 
additional carbohydrates (Yanoviak and Kaspari, 2000).  Other studies have suggested that 
ability of invasive ant species to dominate new habitats may be linked to their use of 
carbohydrates and their ability to establish novel relationships with honeydew producers in 
these habitats (Helms and Vinson, 2002; Grover et al., 2007; Ness and Bronstein, 2004).  
Work done by Grover et al. (2007) indicated that colonies with access to carbohydrates 
demonstrated higher levels of worker aggression, activity levels, survivorship and fat mass; 
on the other hand, colonies denied carbohydrates had lowered aggression and activity levels.   

The ability of carbohydrate deprivation to reduce aggressiveness and activity levels in 
ant colonies indicates the potential for targeting these resources and possibly limiting the 
competitive abilities of fire ants.  We have been looking at the suppression a mealybug 
species commonly found on turf grasses.  The idea is to negatively impact fire ant colonies 
found in turf and grassland habitats by reducing access to an important source of 
carbohydrates.  

Fire ant mounds are common in habitats dominated by grasses such as lawns, parks, 
athletic fields, golf courses, pastures, and roadsides.  These habitats often have limited plant 
diversity and few nectar-producing species.  For this reason rhodesgrass mealybug, Antonina 
graminis, appears to be the dominant source of carbohydrates in these habitats (Helms and 
Vinson, 2002).  The rhodesgrass mealybug is itself an invasive pest that feeds on a variety of 
grass species including important turf grass species such as bermudagrass and St. Augustine. 
The known range of this mealybug includes Texas, Louisiana, Mississippi, Alabama, 
Georgia, Florida, and South Carolina (Chantos, 2007; Chantos et al., in press).   

Studies done on the interactions between rhodesgrass mealybug and fire ants provide 
evidence that the relationship goes beyond a casual overlap in habitats.  Fire ant colonies that 
had access to these mealybugs grew larger than colonies without access to this source of 
carbohydrates (Helms and Vinson, 2008).  Mealybug populations increase significantly more 
in the presence of fire ants compared to untended mealybugs (Layton, unpublished).  The 
number of grass stems infested with mealybugs increases with closer proximity to fire ant 
mounds (Helms and Vinson, 2003).  Fire ants have also been observed removing and killing 
mealybug parasitoids prior to their emergence; in a greenhouse study, this behavior was 
shown to completely eliminate the parasitoids from those treatments (Chantos, 2007).  Helms 
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and Vinson (2002) estimated that fire ants obtains approximately 45% of its daily energy 
supply from various sources of honeydew, and that rhodesgrass mealybug may provide 
~70% of that honeydew, so this mealybug may provide >30% of the total energy required by 
an IFA colony. In spite of all of the evidence demonstrating the mutually beneficial 
relationship between fire ants and rhodesgrass mealybug, nothing was previously known 
about what happens to fire ant colonies when the mealybug populations were suppressed. 

To test the impact of reducing rhodesgrass mealybug populations on fire ant activity, 
plots were established in roadside grassland habitats.  Within each plot a fire ant mound was 
located and marked, half of the plots were designated as controls and the other half were 
sprayed with Endeavor®, an insecticide that targets sucking insects such as mealybugs and 
whiteflies. Fire ant and mealybug populations were sampled prior to spraying in order to 
establish a baseline for the populations of both species.  After a month of spraying to 
eliminate mealybugs from treated plots, fire ant and mealybug sampling resumed. 

Due to the fact that plots were established in areas without irrigation and the lack of 
rain for most of the growing season, mealybug populations appeared to have been negatively 
impacted. At one of the sites this resulted in low mealybug numbers in all plots and no 
statistically significant difference between treated and untreated plots.  In the site with a 
significant difference in mealybug numbers between treated and untreated plots, there 
appeared to be a negative impact on fire ant activity, but the trend was not statistically 
significant (P=0.0802). 
 In order to examine the relationship between fire ants and rhodesgrass mealybug 
without the confounding affects of drought-like conditions, a future greenhouse experiment is 
planned to look at the impact of denying fire ants access to mealybugs.  This will involve 
plants grown from seed and provided with fertilizer and adequate water which will simulate 
conditions more commonly found in lawns, golf courses, and other turf areas.  Work is also 
being done to determine if a parasitoid species could be used as a biological control agent to 
suppress mealybug populations in large grassland areas where the cost of chemical control 
methods would be prohibitive.    

Finally, the objective of this line of research is to assess whether or not suppressing 
rhodesgrass mealybug would help to combat fire ant populations in turf and grassland 
habitats.  If it is possible to significantly reduce this carbohydrate source, it may negatively 
impact fire ant colonies.  Based on previous research, the reduction of this nutritional 
resource could potentially result in smaller, less aggressive and less active colonies. These 
colonies may be more susceptible to other management techniques.  
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Effectiveness Comparison of Multiple Sticky-Trap Configurations for Sampling  
Pseudacteon spp. Phorid Flies 

 
Robert T. Puckett, Alejandro Calixto, Julia Smith, Johnny Johnson, and Janis Reed 

Department of Entomology, Texas A&M University, College Station, TX 
 
 
 Since initiation of the U.S. program to release Pseudacteon spp. phorid flies for 
suppression of red imported fire ant, Solenopsis invicta Buren (RIFA) populations, many 
different designs for phorid traps have been reported in the scientific literature.  Such traps 
are critical for studying the biology and ecology of these field-released parasitiods, as well as 
for enhancing our understanding of phorid/RIFA interactions.  The common components of 
all such traps include an attractant and a sticky surface to ensnare responding flies.  However, 
it is assumed that nuanced differences in trap components and design could result in 
differential attractiveness of traps to the suite of phorid fly species that have been, or are 
currently being released in the United States.  During October and November of 2010, this 
project assessed and compared the effectiveness of two attractants (dead RIFA, or live ants 
which were attracted to hot-dog slices) and two sticky surface types (Tanglefoot® coated 
perches or fly paper) when deployed in a system where P. curvatus and P. tricuspis are 
known to be present.  Six combinations of sticky trap components were tested; 1) 
Tanglefoot® coated perches and dead RIFA, 2) Tanglefoot® coated perches and hot dog slice, 
3) Tanglefoot® coated perches, dead RIFA, and hot dog slice, 4) fly paper and dead RIFA, 5) 
fly paper and hot dog slice, and 6) fly paper, dead RIFA and hot dog slice.  There was no 
significant difference (F (5,119) = 1.033,  p = 0.402) regarding the number of P. curvatus 
collected on the various trap configurations on either of two sampling dates.  During the 
October sampling date, significantly more (F (5,119) = 2.336,  p = 0.046) P. tricuspis were 
collected by the trap that included Tanglefoot® coated perches, dead RIFA, and hot dog slice.  
There was no significant difference (F (5,119) = 1.222, p = 0.303) regarding the number of 
P. tricuspis collected on the various trap configurations on the November sampling date.  
Over the course of the study, both phorid species were collected on each sticky-trap 
configuration.  These data suggest that any trap design, if consistently used, will provide 
consistent data regarding population densities of either P. curvatus or P. tricuspis. 
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Where are all the fire ants? 
Discussion led by B. M. Drees, Texas AgriLife Extension Service 

 

Question: 2010 observation: I am a research biologist with United Industries, a home and 

garden products company.  We produce insecticides and repellents among many other 

products.  This year we have noticed a large drop in reports of fire ants in affected areas.  I 

wanted to get in touch with you to discover whether you have observed a reduced fire ant 

population this year as well.  I have heard reports that a harsh winter may be the culprit and 

that the population will rebound, but I wanted to pick your brain on the subject (pers. com., 

Travis Wood, Research Biologist, R&D, United Industries Corp. 13260 Corporate Exchange 

Dr., Bridgeton, MO 63044-3270, 314-683-2741).  

 

2010 Observations: 

 
 
Answer:  Your observations are correct and verified by my colleagues throughout the 

southeastern states: fire ant populations have dropped over recent years - at least their 

mounds seem to be less noticeable in the landscape (Dr. Fudd Grahm, Dr. Tim Davis). 

Possible explanations (2011 Imported Fire Ant Conference group discussion) - The reason 

for this is unknown and up for discussion, but likely possibilities include: 

• We would like to think that release and establishment of parasitic phorid flies has had 
an effect, but no data exists to support this.  

• Perhaps the availability of effective imported fire ant treatments and active outreach 
education programs like http://eXtension.org/fire+ants has helped make a difference. 
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More likely explanations include: 

• A long stretch (years) of stressful environmental conditions (very hot, dry and very 
cool/cold, wet conditions).  Chances are, when favorable environmental conditions 
return, so will the fire ants.  

• Mating flights or successful mating seem to have been reduced during hot dry 
periods. 

• A shift from the multiple queen (polygyne) to less abundant single queen (monogyne) 
form is being observed throughout the southeast, possibly due to the form preference 
by the ant disease, Kneallahazia solenopsae.  Other disease organisms (viruses) may 
also be having an effect 

• Other invasive ant species (Argentine ants, crazy ants, big-headed ants, rover ants) 
are reducing imported fire ant population levels. Conversely, these other pest ants are 
beginning to cause more problems at least in Texas, as an indication that fire ants are 
not as surface dominant.  

• In aging neighborhoods, shade trees reduce attractiveness to red imported fire ants 
and favor other native and exotic ant species. 

• Could selective pressure from the over-use of individual mound treatment be 
selecting for imported fire ants that do not build tall, visible mounds? 

The scientific community’s ability to monitor overall imported fire ant population levels in 

the larger landscape (counties, states) over time has not been well developed; some members 

of this group only have data for specific sites/locations where populations can fluctuate 

wildly over years, seasons and prevailing environmental conditions.   

In some locations such as Attwater Prairie Chicken Wildlife Refuge, imported fire ant 

populations remain stable; in other areas such as Breckenridge Field Laboratory (Univ. 

Texas, Austin) and Miami, FL, populations have declined. However, reported of exceedingly 

high population levels of imported fire ants continue to be received by Extension personnel 

throughout the southeastern United States. When asked to vote by raising hands, the group 

(about 80 participants) was equally divided between those who thought population levels 

were increasing verses those that thought populatin levels were decreasing. 
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Interspecific competition between two invasive ant species in Texas:  
Nylanderia sp. nr. pubens and Solenopsis invicta. 

 
Danny McDonald 

Department of Entomology 
Center for Urban and Structural Entomology 
Texas A&M University, College Station, TX 

 

Nylanderia sp. nr. pubens is a new invasive ant species in Texas.  Like many tramp 
ant species, N. sp. nr. pubens has achieved great success in their new environment by 
increasing their population density through rapid ground migration as well as through human 
commerce to 17 Texas counties.  This invasive ant species has caused tremendous economic 
and ecological effects such as shorting out major electrical equipment and killing honeybees 
in beekeeping operations around Houston.  Since 2008, a large population in East Columbia, 
TX has been monitored each year, and their ever increasing boundary is expanding at 
average rate of 229.1 ± 119.5 m/yr.  Furthermore, N. sp. nr. pubens seem to have the ability 
to displace Solenopsis invicta, presumably through direct competition for resources as well as 
physical conflict.  Lab and field observations show that N. sp. nr. pubens is the aggressor 
during physical altercations with S. invicta, and S. invicta populations are being reduced to 
~0 colonies within N. sp. nr. pubens ever increasing range.  This is evident by the exclusion 
of S. invicta from hot dog food lures within N. sp. nr. pubens range and subsequent S. invicta 
domination of hot dog food lures outside of N. sp. nr. pubens range, as well as the absence of 
S. invicta mounds within N. sp. nr. pubens range. Personal communication with homeowners 
revealed that S. invicta colonies did exist on their properties prior to N. sp. nr. pubens 
invasion. 
 

  

24



 

 
 

Not only once: putative two different invasions of the red imported fire ant 
(Solenopsis invicta) in Taoyuan, Taiwan 

 
Chih Chi Lee12, Chin-Cheng Yang2, John Wang2, and Cheng-Jen Shih1 

1Department of Entomology, National Taiwan University, 
Taipei 116, Taiwan 

2Biodiversity Research Center, Academia Sinica 
 

Abstract 
Social insects, such as ants, wasps, and termites, represent a newly emerging 

group of invasive species probably due to their small founder population sizes that 
lack immediately recognizable signature but often remain undetected until severity 
of impacts has become overwhelming. One of the notorious ant invaders, the red 
imported fire ant (Solenopsis invicta), originated from South America, has been 
found introduced into USA, Australia, Taiwan and China. As the invasion theory 
predicts, the successful colonization of most of species may rely on multiple 
invasion events that may give rise to more adaptive potential in the novel habitats. 
This study therefore attempted to determine the number of invasions of S. invicta 
population (Taoyuan) in northern Taiwan by examining genetic data in a finer detail 
based on 12 microsatellite loci. Various genetic analyses indicated that at least two 
subpopulations exist with no clear geographic boundary, suggesting that Taoyuan 
was colonized by ants on a minimum of two occasions and that the signature of 
differentiation between two subpopulations still persists despite the presence of 
subsequent gene flow via both natural and/or anthropogenic means. This study 
provides an example that cryptic invasion might be undetected until the deep genetic 
structure of focal population has been revealed as all previous studies supported the 
single introduction into Taoyuan. 
Key words: fire ant, invasion biology, microsatellites, Solenopsis invicta  
 
Introduction 

Exotic species are the most notorious problem of conservation and the main 
reason of biodiversity lost in their invasive area (Dick and Platvoet, 2000). 
Especially social insects like ants, wasp, and bees are major group of invasion 
species and the most damaging among invasive species (Moller, 1996). One of 
social insects, red imported fire ant (Solenopsis invicta), especially a strong invader 
which kills native tree snails (Forys et al., 2001), reduces emerge of turtle, lizards, 
snakes, and birds eggs (Drees, 1994; Moulis, 1996; Chalcraft and Andrews, 1999; 
Allen et al., 2001). Moreover, fire ants may cause allergic reaction though their 
sting and danger to public health. How to manage this invasive species becomes an 
important issue. S. invicta  invaded to USA since 1930s (Lofgren, 1986), than across 
pacific into Australia (Vanderwoude et al., 2004), China (Zhang et al., 2007) and 
Taiwan (Chen et al., 2006). The fundamental ways to prevent invasive species 
establish and build up colony is to wipe them out at the initial stage of invasion. 
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However, invasive ants are success due to their undetectable. Until ants have been 
discovered, they almost well colonized and expanded. 

Successful colonizing must determine by some processes including the number 
of invasive events, the ability of fonder to find food and shelter, and the potential of 
growth and spread (Moller, 1996). Several hypotheses try to explain why invasive 
ant success, such as escaped from natural enemies and competitors or reduce the 
ability to recognize nestmates and become strong supercolony (Holway et al., 2002; 
Thomas et al., 2010). The reason why S. invicta success is thought that escaped from 
natural enemies form native habitat (Porter et al., 1997). Argentine ant 
(Leinepithema humile) becomes less aggressive within species and form the 
supercolony that invasive successful by loss of genetic diversity (Tsutsui et al., 
2000). These two hypotheses both emphasis invasive ants become stronger than 
native species in introduce area. From genetic approach, invasion events often 
accomplish with bottleneck effect and loss of genetic diversity. However, loss of 
genetic diversity may have disadvantage to colony founding in S. invicta due to 
increase probability of “matched mating queen” produce which cannot build up 
colony independently in monogyne (Ross and Fletcher, 1986). Thus, how fire ant 
overcome genetic loading is very interesting. In this study, we use 12 microsatellites 
to investigate genetic structure of red imported fire ant in fine scale in Taoyuan, 
Taiwan, to determine whether the cryptic invasion happened or not.   

 
Material and Methods 
Ant sampling procedure 

Intensive ant colony survey in 2009, we divided Taoyuan County into 200×200 
m grids, used bait station beside road for 40-60 min. Remove from the field, frozen 
and contents subsequently examined under microscope for the presence of S. invicta. 
Grids with bait tubes containing S. invicta were treated as confirmed infested areas 
and categorized into one of four grades depending on the number of S. invicta found 
per bait station. These four grades include the first grade (more than 200 fire ants per 
tube), second grade (50–200 fire ants per tube), third grade (5–50 fire ants per tube) 
and fourth grade (fewer than five fire ants per tube). We picked up fire ants from 
first and second grade of bait stations and resulted in a total of 120 samples (Fig. 1). 
Microsatellites analyses 

We genotyped a worker from each station, representing 120 individuals in total 
at 12 di- or tri-nucleotide repeat microsatellite loci previously developed for S. 
invicta including Sol-20, Sol-42, and Sol-49 (Krieger and Keller, 1997); Sinv05, 
Sinv15, Sinv18, and Sinv20 (Qian et al., 2008); SiMD2A-65 (Garlapati et al., 2008); 
SdagC147, SdagC316, SdagC485 and SdagC487 (Ascunce et al., 2009). 
Amplification of the microsatellites alleles divided into 4 multiplex PCR, with 
primers labeled by 6-FAM, VIC, PET, and NED in forward sense. Each locus was 
performed in 10-μl reactions with 30 – 100 ng DNA, 1 μl of 10X Super-Therm Gold 
PCR buffer, 0.8 μl of 2.5 mM dNTPs, 0.3 μl of a 10 mM labeled forward primer, 0.3 
μl of a 10 mM unlabeled reverse primer (3 sets), and 0.5 U of Super-Therm Gold 
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Hot-start Taq DNA polymerase (Applied Biosystems). PCR amplifications were 
carried out on an ABI 9700 thermal cycler (Applied Biosystems) using the following 
profile: initial denaturation at 95  for 10 min; 10 cycles of 94  for 30 sec, 60-55 

 for 45 sec, and period of 72  for 1 min; 25 cycles of 94  for 30 sec, 55  for 
45 sec, and period of 72  for 1 min; a final extension of 72  for 30 min. All PCR 
products were visualized on an ABI 3100 genetic analyzer using laser detection, and 
scoring of genotypes was performed using the software GENESCAN 3.1.2 (Applied 
Biosystems). 

Data analysis 

We use Genepop on the web 4.0.10 (http://genepop.curtin.edu.au) (Raymond 
and Rousset, 1995; Rousset, 2008) to estimate genetic diversity includes the number of 
alleles, observed heterozygosity Ho, expected heterozygosity HE, and Hardy-
Weinberg equilibrium (HWE) also test genetic differentiation and linkage 
disequilibrium. We used STRUCTURE 2.3.3 (Pritchard et al., 2000; Falush et al., 
2003) to estimate the number of genetic cluster in Taoyuan. The program is based on 
posterior probability distribution of allele frequencies and the Bayesian algorithm is 
robust to deviations from Hardy–Weinberg and linkage disequilibrium (Montarry et 
al., 2010; Thomas et al. 2010). We identify the number of populations K by 
calculating the posterior probability distribution for different fixed values of K. We 
performed 13 runs each for K fixed from 1 to 7 with 5,000,000 replicates of the 
MCMC after 1,000,000 replicates that were discarded as burin. We used the 
admixture model at first than use admixture model with sample location information 
as prior to reveal the weak population structure (Hubisz et al., 2009). We infer 
individuals in our data set into 3 groups (subpopulation 1, intermediate population, 
and subpopulation 2), than calculate genetic cluster again. Despise the likelihood 
provide by STRUCTURE, we also calculate the rate of ΔK change to determine the 
genetic cluster (Evanno et al., 2005). For ensure infer population artificially would 
not affect the result, we use principal component analysis (PCA) by GenAlEx 
(Peakall and Smouse, 2006), exclusion test, and assignment test by GeneClass2 
(Piry et al., 2004) to confirm the result from STRUCTURE. 

 
Results 
Genetic diversity of microsatellites 

We genotyped 120 individuals at 12 microsatellites loci and found 3 to 11 
alleles each locus (Table 1). HE ranges from 0.201 to 0.844 and HO from 0.212 to 
0.781. Locus Sol-42, Sinv05, Sinv20, and SdagC147 PHWE value lower than 0.05 
means deviations from Hardy-Weinberg equilibrium. Only Sinv05 and SdagC316 are 
linkage, but SdagC316 was not deviations from H-W equilibrium. 
Population structure 

We use STRUCTURE to calculate the number of population K. At default 
admixture model, the best K among 13 simulations is 2 (Fig 2), but subpopulation 
structure is not very clear. We infer individuals into 3 groups by probabilities give 
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from STRUCTURE; subpopulation 1, intermediate, and subpopulation 2. The 
probability higher than 60% infer to subpopulation 1, between 50% and 60% to 
intermediate, lower than 50% infer to subpopulation 2, then re-run STRUCTURE in 
admixture model with sample location as prior by the same conditions of burin, 
replicates and number of K compare to admixture model. The best cluster simulation 
among 1 to 13 is still 2. Both model we use ΔK to determine the number of cluster 
(Fig. 3). Data shows 2 genetic clusters compose fire ant population in Taoyuan area. 

To confirm the result from STRUCTURE, we use GenAlEx to run PCA 
analysis with 3 infer groups. Result shows subpopulation 1 and subpopulation 2 can 
be differentiated slightly, but intermediate cannot (Fig 4). We also use Genepop one 
web to test population differentiation for each population pair (Fisher’s method). 
Subpopulation 1 and 2 were not significant differ with intermediate population, but 
subpopulation 1 and subpopulation 2 were highly significant. The result from 
exclusion test and assignment test also provides the same information as 
STRUCTURE (Fig. 5). 

 
Discussion 

In this study we genotyped 12 microsatellites loci to identify 120 colonies’ 
population structure in Taoyuan. Results show that there are 2 genetic clusters 
distributed in Taoyuan. We trace back by GPS to locate samples and find these 2 
groups have no geographic boundary (Fig. 1). This result suggests that two 
populations might come from different sources; otherwise we should only find one 
genetic cluster because of the geographic scale is small and have no any barrier. 
Founders of fire ants would random mating when they establish initial colonies 
around Taoyuan National airport where thought the first infected area in Taiwan 
(Yang et al., 2009). The mosaic group may due to fire ants came from different 
sources and time. 

Taiwan’s invasive fire ants have low genetic diversity by bottleneck effect 
(Yang et al., 2008). But fire ants in Taoyuan are still outspread, which is thought 
probably face the problem to success founding due to diploid male produced (Ross 
and Fletcher, 1986). Successful colonizing must determine by some processes, first 
of all is the number of invasive events. If an invasive species can arrive multiple 
times might increase the chance to build up minimum viable beachhead population 
(MVBP) (Moller, 1996) and make invasive species establish easily. Ants’ invasion 
hypothesis such as escaped from nature enemies could explain the stronger of fire 
ant founders to invade into Taiwan (Yang et al. 2010) but cannot explain how they 
escape from the paradox of loss genetic diversity. Multiple invasions can reduce 
bottleneck effect and give rise to increase genetic diversity make propagules have 
ability to adapt the new environment (Kolbe et al., 2004; Roman and Darling, 2007; 
Frankham, 2005).  

Fire ants invade to newly introduce area were origin from USA (Ascunce et al., 
2011). The first time of fire ant invade from South America to USA although loss of 
genetic diversity but may also purging deleterious (Facon et al., 2011). Ants in USA 

28



 

 
 

pre-adapted and built up bridgehead population. This effect will increase the 
probability of fire ants invade to new area. Multiple invasions can rise up the chance 
to establish ant population and maintain the genetic diversity. In this study, we use 
various genetic analyses indicated that at least two subpopulations exist with no 
clear geographic boundary, suggesting that Taoyuan was colonized by ants on a 
minimum of two occasions and that the signature of differentiation between two 
subpopulations still persists despite the presence of subsequent gene flow. This 
study also provides an example that cryptic invasion might be undetected until deep 
genetic structure investigate of focal population which has been revealed as all 
previous studies supported the single introduction into Taoyuan. 
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Table 1. Genetic diversity and Hardy-Weinberg equilibrium 

Locos Range (bp) Alleles HE HO PHWE 

Sol-20 120-152 8 0.76 0.696 0.4028 
Sol-42 115-133 6 0.614 0.525 0.0296 
Sol-49 141-171 7 0.758 0.776 0.5214 
Sinv05 266-308 7 0.614 0.288 <0.001 
Sinv15 180-196 4 0.201 0.212 0.9708 
Sinv18 147-165 6 0.692 0.749 0.0712 
Sinv20 178-210 11 0.721 0.781 <0.001 

SiMS2A-65 140-170 8 0.844 0.762 0.3372 
SdagC147 69-75 3 0.467 0.379 0.0029 
SdagC316 206-236 3 0.517 0.564 0.9409 
SdagC485 98-134 11 0.707 0.741 0.2685 
SdagC487 321-329 3 0.501 0.466 0.7993 
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Figure 1. Sample sites and subpopulations distribution in Taoyuan. Triangle (G) is 
subpopulation 1, square (I) is intermediate population, and circle (R) is 
subpopulation 2.  
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Figure 2. STRUCTURE 2.3.3 bar plot base on K=2 and K=3, square is the admixture 
model and triangle is the model with sample location information as prior; both of 
them have the same result. 
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Figure 3. ΔK change of admixture model (up) and admixture model with sample 
location as prior (bottom), both show the best number of cluster is two. 
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Figure 4. PCA analysis from GenAlEx. Diamond is subpopulation 1, square is 
intermediate, and triangle is subpopulation 2. Subpopulation 1 and Subpopulation 2 
can be distinguished slightly. 

 

 

 

 
Figure 5. Exclusion test and assignment test. Both confirm the result from 
STRUCTURE. 
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Using ArcGIS Server to share interactive distribution maps of fire ants and their 

natural enemies. 
 

Kathy L. Flanders and Zandra D. DeLamar 
Auburn University 

 
The question “Where do imported fire ants occur?” is a tricky one.  It depends on 

your standards for determining the presence or absence of fire ants.  The goal of this project 
is to develop a multi-layered map (a geographic information system) that provides the best 
estimate of where fire ants occur in the United States.  

Data layers included are: the USDA PPQ Imported Fire Ant Quarantine Map 
(http://www.aphis.usda.gov/plant_health/plant_pest_info/fireants/downloads/fireant.pdf) and 
associated updates in the Federal Register;  NAPIS  database of fire ant occurrence, which 
can be accessed online (http://pest.ceris.purdue.edu/searchmap.php?selectName=ISASAZA);   
individual state quarantine data (e.g. Tennessee, 
http://www.tennessee.gov/agriculture/publications/tnifaq.pdf; North Carolina, 
http://www.ncagr.gov/plantindustry/plant/entomology/documents/FireAntMap2010.pdf; and 
California, http://www.cdfa.ca.gov/phpps/PDEP/rifa/rifa_quarantine_areas.html).  Individual 
fire ant investigators have contributed published or unpublished data on where fire ants occur 
that we have used with permission.  

GIS Layers showing the predicted expansion range of red imported fire ants 
(Morrison et al, 2004, and Korzukhin et al, 2001) are included.  There are layers that show 
the distribution of natural enemies and pathogens.  The basic unit of observation in the map 
is a county.  The url for this map is 
http://maps.acesag.auburn.edu/Imported_Fire_Ant_US_Distribution.  ArcGIS Server is the 
platform used to publish this map, which is managed in ESRI’s ArcGIS.     

Suggestions following the presentation are being incorporated into the database.  
These suggestions included providing the source for each unit of observation in the database, 
including the latitude and longitude, and date of the observation.  One important issue is that 
imported fire ants can be misidentified.  Including the source of each piece of information in 
the GIS will make it easier to correct any issues that arise later.  Emphasis will be placed on 
fire ant distribution records that have been published in refereed journals or that are available 
online to the general public.  As a result of the presentation, more data has been obtained, 
particularly on the distribution of natural enemies and the distribution of red, black, and 
hybrid fire ants.   

Fire ant investigators are welcome to submit data to be included in this county-based 
geographic information system.  Please send data to Kathy Flanders, flandkl@auburn.edu.  
An additional geographic information system is planned, that will house map layers for 
which the unit of observation is something other than a county.  The map is hosted on a 
server at Auburn University, maps.acesag.auburn.edu.   Special thanks to Chris Dillard and 
Jonas Bowersock of Auburn University for creating and maintaining this server.   

Special thanks to these individuals, who have contributed information for the GIS: 
Bart Drees, Texas AgriLife Extension; Wayne Gardner, Univ. of Georgia; Larry Gilbert and 
Rob Plowes, Univ. of Texas; Kelly Loftin, Univ. of Arkansas; Jason Oliver, Univ. of 
Tennessee; Sanford Porter, USDA ARS CMAVE; Anne Marie Callcott, USDA APHIS PPQ; 
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Seth Johnson and Anna Mesaros, Louisiana State University; Fudd Graham, Kelly Ridley, 
Auburn University; and Vicky Bertagnolli-Heller, Clemson University. 
 

 
Figure 1.  A screen capture of map layers showing current and predicted distribution of 
imported fire ants (April 2011). 
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Discovery of bubble-powered elevation and a description of the raft behavior of flooded 

red imported fire ants 
  

Benjamin J. Adams, Rachel Strecker, Daniel O’Brien, Xuan Chen and Linda Hooper-Bui 
Louisiana State University, Baton Rouge, LA 

 
Introduction  

The raft behavior of the invasive red imported fire ant, Solenopsis invicta Buren 
(Hymenoptera: Formicidae), has been documented for over a century (Wheeler 1910); 
however, a lack of rigorous tests exists elucidating the structure, limits, and important 
characteristics of this behavior. No experiments have previously looked at the movements of 
individual workers within the raft, the longevity of rafts, raft success rate, or the importance 
of different life stages and varying types of adults to raft formation. Furthermore, bubble use 
has been extensively studied in arthropods, but it has never been documented in social 
insects. The use of bubbles and larvae as a primary means of floatation has never before been 
observed in raft formation.  

 
Methods  

To study rafting, whole colonies were collected from fields near Louisiana State 
University. Twenty-four hours after collection, colonies were extracted from the soil through 
a modified version of pre-established techniques and then allowed to acclimate to lab 
conditions for one week prior to experimentation (Banks et al. 1981). To begin testing, 
1000ml of water were quickly added to flooding arenas with whole colonies. After the 
addition of the first 1000ml of water, water was dripped at a continuous rate of 1500ml per 
hour for >3h until all solid substrates were submerged and a raft was formed.  

Tests of individual movement were performed using major workers whose gasters 
were painted based on three categories: pre-rafting, rafting and well integrated in the raft, 
rafting and actively moving on top of the raft. The location of these marker individuals was 
then recorded for four hours.  

Longevity trials were timed from the point that a raft had no connection to solid 
substrate until a raft was completely flattened out and all ants were in contact with the water; 
within one hour complete colony death would occur once all ants were in contact with the 
water.  

Observations of worker ants manipulating bubbles underwater were recorded and 
photographs were taken of these behaviors. Further observations were also made of larvae 
and larval cuticles under dry and submerged conditions.  

 
Results  

In support of previous observations, our experiments showed that marked workers 
within the raft were found to regularly change position within the structure indicating a 
cycling in and out of the water to prevent drowning. In contrast to previous results (Tschinkel 
2006), average longevity of rafting was found to last about 7d±3.24d with a maximum of 12 
days (Adams et al. in press).  

Our observations of worker behavior showed that ants trapped within the water 
column prevented drowning by lifting themselves to the air-water interface through the use 
of bubbles they collected from submerged substrate and native bubbles congregated on their 
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bodies. Furthermore, ants were noted to sidle up to large substrate connected bubbles, placing 
the parts of their bodies associated with their spiracles through the air-water interface 
(Adams et al. in press).  

Finally, the presence of larvae increased colony survival and maximized raft 
longevity (from <12h to up to 12d) due in part to recurved and hydrophobic setae on their 
bodies. These setae were capable of trapping air next to the larvae cuticle making the larvae 
buoyant (Adams et al. in press). These adaptations make S. invicta competitive in native and 
foreign environments and further understanding of these behaviors is critical to the 
advancement of the comprehension of this ant’s global invasion ecology. 
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Aggression of the invasive crazy ants (Nylanderia nr. sp. fulva) towards another invasive 
species, the argentine ant (Linepithema humile) 

 
Dillard S. Aguillard, Rachel M. Strecker, Linda M. Hooper-Bùi 

Louisiana State University, Baton Rouge, LA 
 

The crazy ant (Nylanderia nr. sp. fulva) is an invasive ant species that form super 
colonies. They are known to be aggressive towards other species of insects and outnumber 
their competition. Crazy ants that form super colonies are found in Texas, and recently they 
have been found in Louisiana. Argentine ants (Linepithema humile) are another invasive 
species that form super colonies and have also been found in Louisiana. We conducted 
research on whether aggression was present during interactions of these two species. 
Whereas the crazy ant is more robust and physically aggressive towards arthropods, we 
hypothesized that one to one interaction between N. nr. sp. fulva and L. humile would result 
in death of L. humile.  

We constructed a food-aggression study arena for N. nr. sp. fulva and L. humile. 
Using a rectangular acrylic container (17.2cm L X 8cm W X 4cm H) we placed N. nr. sp. 
fulva in one compartment of the rectangular arena and L. humile on the opposite side with an 
empty compartment in the middle. The rectangular arena had holes on the sides through 
which each species of ants can travel. We placed a 20% sugar and a 2% salt solution in the 
middle compartment of the rectangular arena as a source of food for both species of ants as 
the food source. The top half of the vertical sides of the arena was coated with Teflon to keep 
N. nr. sp. fulva and L. humile from escaping. Once setup was complete, we placed each 
species into their respective compartments and observed aggressive interactions at 1, 2, 3 and 
4 hours.  

The hairy crazy ant (Nylanderia nr. sp. fulva) and the Argentine ant (Linepithema 
humile) are both aggressive towards other ants. Our experiment showed that with direct 
fighting, it would take a larger number of Argentine ant workers to completely displace a 
colony of the hairy crazy ant. While conducting this experiment, some things that were taken 
into consideration was the amount of time it took to make initial contact, which species made 
first contact, and how long did it take for one species to decimate the other. Since these ants 
have been found to be problematic and both are found in Louisiana, it gives us an idea of 
what will possibly happen if these two species came into contact in nature. 
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Effects of oil pollution on ant communities on coastal dunes in Louisiana 
 

Xuan Chen, Benjamin Adams, Linda Hooper-Bui 
Louisiana State University, Baton Rouge, LA 

 
The Deepwater Horizon oil spill influences the coastal ecosystem of northern Gulf of 

Mexico. In this research, we studied how the oil affects the ants, which are good indicators of 
biodiversity and disturbance studies, on Louisiana coastal dunes. We collected ants in Port 
Fouchon and Grand Isle before and after pollution using quadrat sampling, meanwhile 
recorded the information of plants and environment. We found seven species in those areas. 
The abundance of whole community and dominant species (Forelius mccooki) decreased 
significantly after oil spill. In addition, Brachymymex sp. and Solenopsis invica appeared in 
some areas after pollution. The changed ant community may due to the toxicity of oil, clean-
up activities, changed vegetation structure, or all of them.  
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Effects of Flooding on volume of venom in Solenopsis invicta 

 
Amber M. Papillion, Linda M. Hooper-Bùi,  

Rachel M. Strecker, Benjamin J. Adams 
Louisiana State University, Baton Rouge, LA 

  
Fire ants are an alien invasive species that invaded North America from the Pantanal 

area of South America. These polymorphic ants are able to raft when their colony has been 
flooded, thus allowing Solenopsis invicta to survive this change in environment. According 
to Haight (2006), flooded fire ants have been shown to increase defensiveness; they deliver 
higher doses of venom than non-flooded ants. Since Haight (2006) is the only researcher to 
study this aspect of fire ants, we decided to do a follow up experiment to test the possibility 
of relative size of the venom gland being related to defensiveness. Continuing Haight’s 
(2006) foundational work, we looked at how head width and stinger length are associated 
with volume of venom sac in this polymorphic ant. Taking our research one step further, we 
looked at flooded ants to determine if increased water content increases the volume of venom 
sac. Samples from three colonies were taken before, during, and after flooding. Each 
sampling consisted of workers of varying sizes. Head width and length of stinger should 
reveal data for relationship associated between the head width, stinger, and length and width 
of the venom sac. Our experiment showed a 38% increase in venom sac length when flooded 
(Papillion et al, 2011). Head length and stinger length correlate, meaning the bigger the head 
width the bigger the stinger (Papillion et al, 2011). It was determined that the volume 
increased 165% (Papillion et al, 2011). With flooding, S. invicta could possibly be 
consuming or absorbing water which may increase the volume of venom available therefore 
accounting for increase in number of stings and amount of venom per sting during flooding.  
 
References 
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Knock-down and residual efficacy of contact insecticides against the little fire ant,  

Wasmannia auropunctata (Roger) (Hymenoptera: Formicidae) 
 

Susan K. Cabral, Arnold H. Hara and Ruth Niino-DuPonte 
University of Hawaii at Manoa 

Komohana Research and Extension Center 
875 Komohana St. 
Hilo, Hawaii 96720 

email: arnold@hawaii.edu 
 
Abstract:  The contact insecticides, Termidor SC (fipronil 9.1%) at 0.8 fl oz per gal water 
(0.06%) and Phantom SC (chlorfenapyr 21.4%) at 3.0 fl oz per gal water (0.50%) were tested 
against the workers of the little fire ant (LFA), Wasmannia auropunctata (Roger).  In a 
directed spray application (knock-down) onto LFA worker ants, >98%  mortality was 
achieved 4 hr after treatment (HAT) with chlorfenapyr, while fipronil took 24 hr for 100% 
mortality of LFA.  To evaluate residual toxicity, LFA workers were exposed to insecticide 
deposits aged for 7 days under greenhouse conditions; chlorfenapyr achieved 100% mortality 
3 days after exposure (DAE), while fipronil achieved only 10% mortality after 12 DAE, but 
reached 100% by 21 DAE.  This study demonstrates that the delayed toxicity of LFA 
workers exposed to fipronil should allow for horizontal transfer to other workers resulting in 
greater proportion of the colony being exposed to the toxicant.  
 
Introduction 
 The little fire ant (LFA), Wasmannia auropunctata (Roger) (Hymenoptera: 
Formicidae) is considered one of the top 100 of the world’s worst alien species species 
(Lowe et al. 2000).  Native to South America, LFA first occurred throughout most of the 
warmer parts of the New World, from subtropical Argentina to subtropical Mexico and 
through much of the Caribbean (Wetterer and Porter 2003).  During the past century, 
invasive populations of W. auropunctata have become established in many other areas, 
including the Galapagos Islands, Africa, Melanesia (New Caledonia, Solomon Islands, 
Vanuatu), Polynesia (Wallis, Futuna, Tahiti, Tuvalu and Hawaii), Cairns Australia, the 
mainland US (Florida), and Atlantic islands (the Bahamas and Bermuda) (Krushelnycky et 
al. 2005, Lubin 1984, Mikheyev et al. 2009, Vanderwoude 2007, Wetterer et al. 1999, 
Wetterer and Porter 2003).  The latitudinal range of known outdoor populations of W. 
auropunctata spans from 32º40'S in Argentina to 32º 20'N in Bermuda; LFA is also a 
greenhouse pest in more temperate regions, such as England and Canada (Wetterer and 
Porter 2003).  Once established, LFA is extremely difficult to control in all but arid, two-
dimensional (ground only) simple ecosystems; LFA was eradicated from ca. 21 ha on 
Marchena Island in a dryland forest area with an eight-month season of little or no rain on the 
Galápagos Archipelago using hydramethylnon (Amdro) fire ant bait (Causton et al. 2005).  
Hara et al. (2010) tested bait insecticides and hot water drenches against LFA in Hawaii; two 
applications one month apart of either a bait containing 0.365% hydramethylnon and 0.25% 
S-methoprene (Extinguish Plus) or a spray containing 24% metaflumizone (BAS 320 I 240 
SC) reduced foraging worker numbers by >97% as compared with untreated controls.  The 
persistence of weather-exposed metaflumizone (0.063%) bait was also evaluated: bait 
applied fresh or after 7 days of weather exposure resulted in >98% ant mortality; bait 
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exposed to weather for 14 d before application still achieved >90% mortality.  In vitro 
submersion of W. auropunctata in 45 oC water for 10 min resulted in >99% mortality as 
compared with 28.9% mortality from submersion in ambient temperature water (26 oC) for 
12 min (Hara et al. 2010). 
 This study evaluated two non-repellent contact insecticides, fipronil and chlorfenapyr, 
against LFA workers in knock-down (direct spray) and residual trials. 
 
Materials and Methods 

Trials were conducted at the University of Hawaii at Hilo, College of Agriculture, 
Forestry and Natural Resource Management (CAFNRM) instructional farm near Hilo, 
Hawaii to determine the knock-down (direct spray) and residual activity of Termidor SC 
(fipronil 9.1%, BASF, Research Triangle Park, NC) and chlorfenapyr (Phantom 21.4%, 
BASF) against the little fire ant (LFA), Wasmannia auropunctata (Roger).  Treatments 
consisted of: 1) Termidor SC (0.06%) at 0.8 fl oz per gal water; 2) Phantom SC (0.50%)  at 
3.0 fl oz per gal water, 3) Phantom SC (0.50%) at 3.0 fl oz/ gal water and Silwet L-77 (100% 
silicone-polyether copolymer; Loveland Products, Greeley, CO) at 0.03 fl oz per gal water 
(0.25%), and 4) water (control).  Each treatment consisted of four replicates of W. 
auropunctata colonies (100 adult worker ants per colony).  Each replicate was transferred to 
a 7 cm deep x 9 cm diam. (400 ml) plastic tub (Better Plastics, Inc. # 800-932-7151) lined 
with filter paper (Whatman #1, 90 mm diameter).  Sides of the containers were coated with 
1:1 water: fluoropolymer (Insect-A-Slip) solution to prevent ants from escaping.  Treatments 
were applied using a hand held 1-liter trigger spray bottle with five sprays (1 ml delivered per 
spray) through a cone-shaped acetate sleeve (5.5” wide x 8.5” length sheet of acetate) to 
direct the spray onto the ants and avoid contact with the coated sides of the tubs. 

For the residual trials, treatments were applied as described above to the filter paper, 
which was then aged 24 hours or 7 days under greenhouse conditions to simulate light 
rainfall (30 ml of overhead irrigation daily) and moderate sunlight.  The treated filter papers 
were placed into the plastic tubs prior to the transfer of ant colony replicates.  All colonies 
were provided food and water after treatment application and housed in a room where the 
average temperature was 23o C and the relative humidity was 78% during the trial. 

For the direct spray trial, colonies were monitored for mortality at 0.5, 2, 4, 6, 8 and 
24 h after treatment (HAT).  For the residual trials, colonies were monitored at 3, 5, 7, 10, 12, 
14, 17 and 21 days after treatment (DAT).  Mortality data were corrected using Abbott’s 
formula and then arcsine transformed prior to ANOVA and Tukey’s mean separation 
(Minitab). 

 
Results and Discussion 
Knockdown Trial 

Within the first half-hour after application, 74.6% of the ants sprayed with Phantom 
(chlorfenapyr) plus Silwet L-77 were dead, and nearly 50% of those ants sprayed with 
Phantom alone were dead.  By 4 HAT, mortality in both Phantom treatments were >98%, and 
100% mortality was achieved at 6 HAT (Table 1).  Direct spray on ants took longer with 
Termidor, with 50% mortality at 6 HAT and 100% mortality at 24 HAT (Table 1).  By linear 
regression, 95% mortality by Termidor was predicted at 13.7 h after treatment.  
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Table 1: Mortality of little fire ant (Wasmannia auropunctata) exposed to direct deposit of 
Termidor and Phantom 

 
 Hours After Treatment 
Treatment (% a.i.) 0.5 2  4 6 8 24 
 ------------------------- % mortality* ---------------------------- 
Control (water) 3.4 a 4.1 a 5.9 a 5.1 a 6.6 a 10.1 a 
Termidor (0.06%) 5.3 a 10.6 a 50.4b 42.5b 72.2b 100.0b 
Phantom (0.50%) 47.6b  76.0b 98.7c 100.0c 100.0c 100.0b 
Phantom (0.50%) 

+ Silwet (0.25%) 73.7b 85.3b 99.7c 100.0c 100.0c 100.0b 
*Means in a column followed by different letters were different  (P< 0.05). 
 
Residual Efficacy Trial  

At 3 days after exposure (DAE) to 24 h aged deposits of either Termidor or Phantom, 
100% mortality was achieved as compared to 1.8% mortality among the control.  At 3 DAE 
to 7-day aged deposits of either Phantom or Phantom + Silwet L-77, 100% mortality was 
achieved (Table 2), while mortality after exposure to 7-d aged Termidor deposits was not 
different from the control for up to 17 DAE.  At 21 DAE, however, 100% mortality was 
achieved by the 7-d aged Termidor deposit. 
 
Table 2:  Mortality of little fire ant (Wasmannia auropunctata) exposed to 7-day aged deposit 

of Termidor and Phantom 
 

Days after Exposure (DAE) to 7-Day Aged Deposit 

*Means in a column followed by different letters were different  (P< 0.05) 
 

 Fipronil acted much slower against LFA than chlorfenapyr in both our direct spray 
and residual trials.  In the direct spray trial, chlorfenapyr attained >98% mortality among 
LFA by 4 HAT, whereas fipronil took 24 HAT to reach 100% mortality.  In residual tests, 7-
d aged deposits of chlorfenapyr achieved 100% mortality at 3 DAE, while fipronil took seven 
times longer (21 DAE) to reach >99% mortality.  The slower activity of fipronil against LFA 
should allow more opportunity for horizontally induced toxicity and recruitment across 
treated areas, thereby exposing a greater proportion of the ant colony as observed with the 
Argentine ant, Linepithema humile (Mayrt) (Chole and Rust 2008; Wiltz et al. 2009; 
Soeprono and Rust 2004).  The potential horizontal movement of fipronil in LFA colonies 
will be due to contamination of nesting material, interaction with nestmates and 
necrophoresis as observed by Wiltz et al. (2010) on red imported  fire ant, Solenopsis invicta 
Buren. 

Treatment 3  5  7  10 12  14  17  21  
 ---------------------------------- % mortality* ----------------------------------- 
Control (water) 7.8 a 8.5 a 9.5 a 9.7 a 11.2 a 15.0 a 17.1 a 15.5a 
Termidor (0.06%) 7.9 a 9.3 a 8.7 a 9.1 a 10.0 a 10.5 a 11.4 a 99.1b 
Phantom (0.50%) 100.0b 100.0b 100.0b 100.0b 100.0b 100.0b 100.0b 100.0b 
Phantom (0.50%) 
+ Silwet (0.25%) 100.0b 100.00b 100.0b 100.0b 100.00b 100.0b 100.0b 100.0b 
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Relative attractiveness and efficacy of toxic baits to Argentine ants 
(Linepithema humile) in Lake Somerville, Texas 

 
Alejandro Calixto1, Cesar Valencia2, Joe Fihe1, Bart Drees2 and Kimberly Knopp3  
Texas AgriLife Research1, Texas AgriLife Extension2, U.S. Corps of Engineers3 

 
 The Argentine ant, Linepithema humile (Mayr), native from South America is an 
invasive considered a serious threat to urban, agricultural and natural environments that 
exhibits strong associations to sap-feeding insects (i.e. aphids, scales) (Suarez et al 2001). 
This species displays little or no intraspecific aggression resulting in the formation of 
continues unicolonies often interconnected and workers moving freely among them 
(Markin 1968, Sunamura et al 2009). Management of L. humile is best achieved by using 
toxic baits presented either as liquid baits using sugar attractants or solid baits using 
protein formulations, or a combination of both. Contact insecticides are also used for 
their control in particular around structures and in urban areas. Toxic baits are collected 
by workers and distributed within the colony through trophallaxis. Management of L. 
humile in small areas (< 20 acres) is best achieved by using liquid bait stations containing 
boric acid and contact insecticides (Klotz et al 2007). Larger areas have shown difficult 
to managed using liquid baits because of the costs involved deploying large number of 
stations (>200 per acre) and also due to the evaporation of water (Nelson and Daane 
2007) for which dry-broadcasted toxic baits are usually recommended. Several field 
studies reports that workers of these ants are difficult to attract to these baits thus 
exhibiting poor performance on reducing population levels (no more than 50% control is 
observed), one of the reasons is that many are generally developed around dietary 
preferences of the imported fire ant, Solenopsis invicta Buren.  
 The introduction of Argentine ants into Lake Somerville grounds is suspected to 
have occurred between 2000 and 2001. The infestation is mainly located in the southeast 
frank of the lake and appears to have been driven by the high density of sap feeders 
associated to post oaks in this area. We conducted systematic surveys using baits and 
visual observation on ground and trees (2009-2010) and were able to determine that the 
infested area is of approximately ~270 acres and is localized in three major points of 
interest (Rocky Creek Park=~130 acres, Yegua Creek Park= ~88 acres, Jerdelle Creek= 
~34 acres). Our surveys also indicates the boundaries of the infestations are moving at a 
rate of approximately ~50 feet per year. The Army Corp of Engineers began receiving 
complaints about these ants around 2000 but management did not occur until 2006. That 
year baiting programs started using KM AntPro bait station with Gourmet Ant Bait 
Liquid using a total of 93 units. In addition, Termidor treatments were apply around 
buildings and dumpster pads. In 2008 the Corp introduced granular baits to the program 
with the use of Extinguish Plus and later in 2009 adding Advanced Carpenter Ant Bait to 
their management program. The programs have proven ineffective to provide significant 
reduction and sustained control.  
 Success of argentine ants is linked to diet shifts (Tillberg et al 2007, Kay et al 
2010), we argued that bait matrices in addition to changes in dietary preference through 
the season and the strong association to sap producers is affecting the performance of 
these products. We also believe toxic baits containing growth regulators would achieve 
better and sustainable control. Our goal was to investigate the attractiveness, seasonal 
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preferences and efficacy of selected toxic baits to argentine ants in Lake Somerville, 
Texas and to provide recommendations for improving the management of these ants in 
this particular area.  
 
Materials and Methods 
 Toxic Bait attractiveness field observations.  We used several commercially 
available toxic baits with broad spectrum of attractants (technically called “matrix”) 
including corn, soyben oil, fish oil, fish and sugar and which they can carry different 
active ingredients (methoprene, hydromethylnon, boric acid, pyriproxyfen, abamectin, 
fipronil). The products used included Extinguish Plus (EP= Soybean oil, corn and 
methoprene+hydromethylnon), Esteem (E= Soybean oil, corn and pyriproxyfen), 
Advance Carpenter Ant Bait (ACAB= Fish oil and powder and abamectin), Advance 
Carpenter Ant Bait 375A (ACAB375=Higher amount of fish oil and powder and 
abamectin), MaxForce (MF=Fish oil and powder and hydromethylnon), Amdro Ant 
Block (AAB= Corn and sugar and hydromethylnon) and Terro Liquid Baits (TLB= 
Sucrose and Boric acid). Food products use to enhanced attractiveness included 
commercial confectioner sugar and fish powder. We deployed the toxic baits on plastic 
lids and placed them on the ground. The amount of product placed on each lid was 0.5 gr. 
Our experimental units consisted of ten stations where we placed the toxic baits in a 
circle. We added 2 tablespoons of each product on a small plastic lid. Each one of these 
lids was the placed on the ground organized in a circle 25cm in diameter circle. We left 
3cm of space in between the lids. In addition, we paired a bait (food lure) consisting of a 
one slice of hot dog (2 gr) that was placed on the ground 3m apart. The stations and the 
baits were inspected every 30 minutes for two consecutive hours for a total of six 
observations. During each observation we recorded the approximate number of ants 
foraging on both the stations and the baits. We also took a photograph of both to 
corroborate our field estimations and to determine the percentage of toxic bait removed. 
These observations were conducted on a monthly basis from April through December 
2010. 
 Field efficacy of selected toxic bait products. 
We conducted an efficacy trial using product those products we observed were the most 
attracted to the ants between April and July 2010. The two products we observed the ants 
preferred during this period were ACAB 375A and Esteem+sugar. Our decision was 
based on the amount of those products that were significantly removed within the periods 
of observation (>90% in less or two hours). 
 
Results 
  Preference trials revealed that matrices including fish powder and oil, ACAB, 
ACAB 375A and E+fish powder, significantly attracted more L. humile workers to the 
stations (Figure 1A). Subsequently we observed a significant larger amount of these 
particles removed by the ants compared to any other product used in the study. We 
observed that the attractiveness to these toxic baits was more consistent and predictable 
than the rest of the baits in 8 months of study. In several occasions we observed particles 
of ACAB and ACAB 375A being completely removed from the lids within the first 30 
minutes. Other baits like TLB, EP + sugar, EP + fish , EP+fish (2), were picked up in 
some stations but foraging was not as consistent as observed towards ACAB matrices. 
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Toxic baits like EP, MF, AAB, or E have shown poor performance at attracting workers 
of L. humile. Fish powder and confectioners sugar actually increased the preference of 
foragers towards EP and E, however, recruitment observed was not as high as observed to 
ACAB or ACAB 375A. Foraging through the season indicates L. humile is significantly 
more active on these products during the warmest months of the year, between July and 
August (Figure 1B). 
 In the field efficacy trial E+F significantly reduced L. humile numbers compared 
to untreated areas but the reduction was not observed until ~8 weeks after the initial 
treatment. However this reduction was not sustained with ant numbers returning to pre-
treatment levels. Top Choice significantly reduced L. humile numbers and it was 
sustained for nearly 16 weeks. ACAB and ACAB 375 showed a slow reduction but ant 
numbers were not significantly different compared to those untreated (Figure 2). 
 
Conclusions 
  This study indicates L. humile prefers matrices containing fish products (ACAB 
and ACAB 375A). Worker activity on these products was highest during July and 
August. We are currently conducting field studies to investigate the efficiency of these 
selected products for the control of L. humile in large infested areas. We suggest similar 
tests should be conducted for bait selection and for triggering treatments. 
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Figure 1. A) Overall attractiveness of different toxic bait products. . Different letter (a,b) 
indicates significant differences - Repeated Measures ANOVA – Tukey HSD (P<0.05). 
B) Percentage of different toxic baits removed by L. humile workers through the season. 
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Figure 2. L. humile ant worker numbers across the different treatments. 
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Imported Fire Ants in the U.S.:  Development of Quarantine Treatments vs. 

Management Treatments 
 

Anne-Marie Callcott, Charles Brown, Katherine Hough, Ron Weeks 

USDA, APHIS, PPQ 

 
The USDA is split into several different agencies which have different missions.  

Two of these agencies are the Animal and Plant Health Inspection Service (APHIS – 

www.aphis.usda.gov) and the Agricultural Research Service (ARS – www.ars.usda.gov).  

APHIS is the principal regulatory arm and ARS the primary research arm of the department.  

These two agencies generally work together to support the overall needs of the department; 

protecting American agriculture and the environment.  Within the area of imported fire ant, 

APHIS has a lab in Gulfport, MS whose primary mission is to develop methods and tools for 

survey, detection, regulation, and control of the IFA as related to the U.S. Federal Imported 

Fire Ant Quarantine.  ARS has several labs which conduct research into all areas of IFA, 

including biology, biological control and management strategies (Gainesville, Stoneville and 

others).  APHIS and ARS routinely collaborate on projects of mutual interest. 

 

Differences between management and quarantine are not always clear, but differences 

exist in level of expected control, types of tools available, testing guidelines and regulations. 

 

Level of control: 

• In the U.S., there is zero-tolerance by non-infested states for IFA 
• Quarantine treatments  

– must eliminate IFA from the commodity at the time of treatment and keep the 
commodity free of IFA for some specified period of time so the commodity 
can be moved into a non-infested area 

• Management treatments  
– eliminate IFA from commodities or areas at the time of treatment, but are not 

required to maintain IFA free status for any period of time (ex. baits) and are 
generally used to control IFA in a fixed area 

• Level of control 
– Quarantine = 99-100% for a specified period of time 
– Management = 70-90%  

 

Types of tools available: 

• Quarantine treatments – limited in number 
– Used in regulatory situations 
– Rely on insecticides, primarily contact insecticides 
– Restricted use pesticides (require license to use) 

• May allow higher rate of application than general use pesticide 

52



 

 
 

• Management treatments – many to choose from  
– Used by homeowners, land managers, etc. 
– Includes insecticides (contacts and baits), biological controls, mechanical 

devices, physical methods (hot, cold), electrical, barriers 
– General use pesticides (anyone can use)  

 

Testing guidelines: 

• Quarantine treatments (specific to IFA) 
– generally requires 3-7 years field testing prior to initiating USDA approval 

process for inclusion in quarantine 
– testing over multiple years (consistency of efficacy and multi-year residual 

activity) 
– testing in multiple media types (containers), and multiple soil types (grass sod 

and field-grown/B&B); both media and soil type impacts insecticide efficacy 
– testing in different geographical/climatic regions and over different seasons 

(impact of temperature, rainfall, photodegradation, etc on insecticide efficacy 
and residual activity/degradation) 

• Best Management Practices treatments  
– generally requires 2-4 years less intensive field testing to support 

recommendations 
– may focus on storage areas in combination with insecticide treatments 

• General home and land owner management treatments   
– labeled and ready for use (some testing by universities, etc. to support 

management recommendations to general public) 
 

Regulations for use: 

• Quarantine treatments require: 
– pesticide labeling through the U.S. Environmental Protection Agency (U.S. 

EPA) 
– U.S. National Environmental Policy Act (NEPA) requires federal agencies to 

consider environmental impacts during decision making  
• prepare Environmental Assessments (EA) to determine whether 

proposed  actions would cause significant environmental impacts  
– APHIS program approval in addition to above 

• Quarantine level efficacy 
• Review under several U.S. Executive Orders 

– Determination of  no significant economic impact on a 
substantial number of small entities/businesses 

• Management treatments require: 
– pesticide labeling through the U.S. EPA 
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 Quarantine Management 

Level of Control 99-100% 70-90% 

Tools Available Limited 

Applicators license required 

Many 

No license required on most 

Testing Guidelines 3-7 years plus approval 

process for inclusion in U.S. 

federal quarantine 

regulations 

None to 4 years for 

recommendation 

Regulations beyond EPA 

label 
Many None 
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Home remedies for fire ant control: do they really work? 
 

Wizzie Brown, Extension Program Specialist- IPM 
Texas AgriLife Extension, Austin, TX 

Introduction 
       Red imported fire ants, Solenopsis invicta Buren, have the capability of stinging and 
causing medical problems for humans and companion animals.  They make it difficult to 
enjoy outdoor activities in areas where they occur.  Since infested areas are often shared with 
humans, people turn toward chemical methods for control. Many of these chemical options 
are home remedies, which come from inside the kitchen cabinets. These methods are 
preferred due to the perception of being a “safe” alternative for control.  Unfortunately, many 
of these home remedies have not been scientifically tested, so there is no data to prove that 
these control options are effective. 
 
Materials and Methods 
 Plots containing 5 active red imported fire ant mounds of the same width but varying 
lengths were established. A buffer space of 10 feet was placed between plots.  Treatments 
were assigned randomly within each replicate. 
 The molasses trial was established on May 24, 2006 (8:35 a.m. – 3:10 p.m.) at Northeast 
Metro Park (2703 E. Pecan Street, Pflugerville, TX 78660).  Treatments were as follows: 
untreated control (check) – no treatment; Liquid Molasses (House of Herbs Blackstrap 
Molasses) with water- 1 tablespoon blackstrap molasses added to 1 gallon of water to drench 
mound; Dry molasses (Rabbit Hill Farm Dried Molasses)- ½ cup dry molasses sprinkled over 
mound; Garden-ville Anti Fuego Soil Conditioner (orange oil, molasses, humate)- mix 4 oz. 
per gallon of water to drench mound and Safer Fire Ant Killer by Victor (78.20% d-
limonene)- 5 fl. oz per 1 gallon of water; ½ gallon used to drench each mound. 
      The dry aspartame trial was established on October 3, 2007 (12:30 p.m. – 4:30 p.m.) at 
the Williamson County Extension Office (3151 Inner Loop Georgetown, TX 78626).  
Treatments were as follows: untreated control (check) – no treatment; Ortho® Orthene® Fire 
Ant Killer (standard Orthene® treatment) - 50% acephate; 1 tablespoon sprinkled over each 
mound and Equal® (aspartame) - 1 tablespoon sprinkled over each mound. 
 The watered-in aspartame trial was established on April 11, 2008 (9:30 p.m. – 1:30 p.m.) 
at the Williamson County Extension Office (3151 Inner Loop Georgetown, TX 78626).  
Treatments were as follows: untreated control (check) – no treatment; Ortho® Orthene® Fire 
Ant Killer (50% acephate)- 1 tablespoon sprinkled over each mound and Equal® (aspartame) 
- 1 tablespoon sprinkled over each mound then watered in with 1 gallon of water. 
 The club soda trial was established on April 20, 2009 at a field adjacent to the 
Williamson County Extension Office (3151 Inner Loop Georgetown, TX 78626).  
Treatments were as follows: untreated control (check) – no treatment; Sevin® Liquid 
Concentrate (50% carbaryl)- 0.75 fluid ounces per gallon of water with 2 gallons applied per 
mound (label rate) and club soda- 2 cups per mound. 
 The used coffee grounds trial was established on May 7, 2010 at Ben E. Fisher Park (600 
W. Carrie Manor St. Manor, TX 78653).  The used coffee grounds utilized in the study were 
collected from Starbucks Coffee® Grounds for Your Garden program. Treatments were as 
follows: untreated control (check) – no treatment; Ortho® Orthene® Fire Ant Killer (50% 

55



 

 
 

acephate)- 1 tablespoon sprinkled over each mound and used coffee grounds - 1 cup 
sprinkled over each mound. 
 The ground cinnamon trial was established on May 11, 2010 next to the rugby fields at 
Northeast Metro Park (2703 E. Pecan St. Pflugerville, TX 78653).  Treatments were as 
follows: untreated control (check) – no treatment; Ortho® Orthene® Fire Ant Killer (50% 
acephate)- 1 tablespoon sprinkled over each mound and ground cinnamon - 1 tablespoon 
sprinkled over each mound. 
 Prior to treatment, each mound was marked with field paint and it was examined for ant 
activity using the minimal disturbance method whereby a mound was considered active if a 
dozen or more worker ants emerge en masse following mild disturbance. This assessment 
method was also used to evaluate plots at 3, 7, 14, and 30 days post treatment. 
  
Results and Discussion 
 In the molasses trials, the Safer Fire Ant Killer and Garden-ville Anti Fuego Soil 
Conditioner treatments quickly reduced fire ant mound activity, and significantly reduced fire 
ant activity for at least 30 days (Table 1).  Both of these products contain some citrus oil 
derivative, Safer Fire Ant Killer has 78.20% d-limonene and Garden-ville Anti Fuego Soil 
Conditioner contains citrus oil, molasses and humate.  Citrus oil/ d-limonene is a contact kill 
insecticide.  Garden-ville Anti Fuego Soil Conditioner does not provide percentages of active 
ingredients on the label as it a soil conditioner used to “drench and condition soils 
contaminated by mound building insects.”  Although some numerical differences were noted, 
neither liquid molasses nor dry molasses provided statistically significant control on any 
post-treatment observation. 
 
Table 1.  Mean number of active marked red imported fire ant mounds that was initiated on 
May 24, 2006, Travis County, TX. 
 
    Mean no. Active Ant Mounds/5* after treatment 
Treatment                     2         7             13               21              30  35 
 
Water (check)             5.00b        4.00b        4.00b     3.67b 3.33c  4.00b 

Liquid Molasses          4.00b        3.00ab      3.67ab      4.00b 3.00bc  3.00ab 

Dry Molasses             3.33ab      3.33ab      3.00ab      3.33b 3.00bc  3.67b 

Anti Fuego                  1.33a        1.33a        1.33a      1.67a 1.33ab  1.00a 

Safer Fire Ant Killer   1.67a      1.00a        2.00ab      1.33a 1.00a  2.33ab 

 
aMeans followed by the same letter within the same column were not significantly different 
using Analysis of Variance (ANOVA) and means separated using Duncan’s Multiple Range 
test at p≤0.05 (SPSS, Windows 14.0). 

 
For the dry aspartame trials, at 3, 7, 14 and 30 days after the mounds were treated, the 

acephate (Ortho® Orthene®) plots were significantly different than both the control and the 
aspartame (Equal®) treated plots (Table 2).  The aspartame (Equal®) treated plots showed 
no significant difference from the untreated control plots during the trial.  This trial failed to 
document any effect from treating fire ant mounds with 1 tablespoon aspartame (Equal®) 
compared to not treating ant mounds in untreated control plots.  Rainfall received during the 
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course of the trial dissolved the granules, but they were not washed into the mound as a 
mound drench treatment. 
 
Table 2. Mean number of active marked red imported fire ant mounds that was initiated on 
October 3, 2007, Williamson County, TX. 
 
     Mean no. Active Ant Mounds/5* after treatment 
Treatment            3 days  7 days  14 days          30days             
 
Untreated Control   4.80a  4.80a  4.80a  4.60a 

Acephate (Ortho® Orthene®) 0.00b  0.00b  0.00b  0.00b 

Aspartame (Equal®)   4.80a  5.00a  4.80a  4.40a 

 
*Means followed by the same letter within the same column were not significantly different 
using Analysis of Variance (ANOVA) and means separated using Duncan’s Multiple Range 
test at p≤0.05 (SPSS, Windows 14.0). 
 

For the watered-in aspartame trail, at 3, 7, 14 and 28 days after the mounds were 
treated, the acephate (Ortho® Orthene®) plots were significantly different than both the 
control and the aspartame (Equal®) treated plots (Table 3).  The aspartame (Equal®) treated 
plots showed no significant difference from the untreated control plots during the trial.  This 
trial failed to document any effect from treating red imported fire ant mounds with 1 
tablespoon aspartame (Equal®) and watering it in with 1 gallon of water compared to the 
untreated control plots. 
 
Table 3. Mean number of active marked red imported fire ant mounds that was initiated on 
April 11, 2008, Williamson County, TX. 
 
     Mean no. Active Ant Mounds/5* after treatment 
Treatment            3 days  7 days  14 days          28 days             
 
Untreated Control   4.60a  4.80a  3.80a  4.00a 

Acephate (Ortho® Orthene®) 0.80b  1.20b  0.40b  1.20b 

Aspartame (Equal®)   4.00a  4.20a  4.00a  4.00a 

 
*Means followed by the same letter within the same column were not significantly different 
using Analysis of Variance (ANOVA) and means separated using Duncan’s Multiple Range 
test at p≤0.05 (SPSS, Windows 14.0). 

 
For the club soda trials, at 3, 9 and 30 days post treatment, the carbaryl (Sevin® 

Liquid Concentrate) plots were significantly different than both the control and the club soda 
treated plots (Table 4).  The club soda treated plots showed no significant difference from the 
untreated control plots during the trial.  At 14 days, all plots showed no significant 
difference, but had a numerical difference in the carbaryl (Sevin® Liquid Concentrate) plots 
from the club soda treated plots and the untreated control plots.  This trial failed to document 
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any effect on red imported fire ant mounds by treating with 2 cups of club soda poured 
directly onto the fire ant mound. 
 
Table 4. Mean number of active marked red imported fire ant mounds that was initiated on 
April 20, 2009, Williamson County, TX. 
 
     Mean no. Active Ant Mounds/5* after treatment 
Treatment            3 days  9 days  14 days          30 days             
 
Untreated Control   3.67a  2.67a  2.67a  2.33a 

Carbaryl (Sevin®)   0.00b  0.00b  0.33a  0.00b 

Club Soda    4.00a  2.67a  2.67a  2.00a 

 
*Means followed by the same letter within the same column were not significantly different 
using Analysis of Variance (ANOVA) and means separated using Duncan’s Multiple Range 
test at p≤0.05 (SPSS, Windows 14.0). 
 

In the used coffee grounds trial, at 3, 7, 14 and 30 days post treatment, the acephate 
(Ortho® Orthene® Fire Ant Killer) plots had significantly less fire ant mound activity than 
both the control and the coffee ground treated plots (Table 5).  The coffee ground treated 
plots showed no significant difference from the untreated control plots during the trial. This 
trial failed to document any effect on red imported fire ant mounds by treating the mounds 
with 1 cup of used coffee grounds. 
 
Table 5. Mean number of active marked red imported fire ant mounds that was initiated on 
May 7, 2010, Travis County, TX. 
 
     Mean no. Active Ant Mounds/5* after treatment 
Treatment            3 days  7 days  14 days          30 days             
 
Untreated Control   4.33b  3.67b  3.67b  4.00b 

Acephate (Orthene®)   0.00a  0.00a  0.00a  0.33a 

Coffee Grounds   3.33b  3.00b  2.33b  3.67b 

 
*Means followed by the same letter within the same column were not significantly different 
using Analysis of Variance (ANOVA) and means separated using Duncan’s Multiple Range 
test at p≤0.05 (SPSS, Windows 14.0). 
 

In the ground cinnamon trial, at 3 days post-treatment, the acephate treated plots had 
significantly less active fire ant mounds than the untreated control, but not significantly less 
than the ground cinnamon treated plots (Table 6).  At 7 days post-treatment, the acephate 
treated plots had significantly less fire ant mound activity than the untreated control plots and 
the ground cinnamon plots; the untreated control plots had significantly less active fire ant 
mounds compared to the ground cinnamon treated plots.  At 13 days post-treatment, the 
acephate and untreated control plots had significantly fewer active fire ant mounds than the 
ground cinnamon treated plots.  At 31 days after treatment, there was no significant 
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difference found between the treatments.  This trial failed to document any long term effects 
on controlling red imported fire ant mounds by treating with 1 tablespoon of ground 
cinnamon. 

 
Table 6. Mean number of active marked red imported fire ant mounds that was initiated on 
May 11, 2010, Travis County, TX. 
 
     Mean no. Active Ant Mounds/5* after treatment 
Treatment            3 days  7 days  13 days          31 days             
 
Untreated Control   3.67b  2.33b  1.00a  1.33a 

Acephate (Orthene®)   0.33a  0.00a  0.00a  0.33a 

Ground Cinnamon   2.00ab  4.33c  3.33b  1.67a 

 
*Means followed by the same letter within the same column were not significantly different 
using Analysis of Variance (ANOVA) and means separated using Duncan’s Multiple Range 
test at p≤0.05 (SPSS, Windows 14.0). 
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Target-Specific Lure and Switch Grid Spot Treatment Approach for Fire Ants: Camp 

Bullis Karst Caves Project. 

 
Molly Keck1, Bart Drees1, Alejandro Calixto2, Natalie Cervantes1 

1Texas AgriLife Extension Service 
2Texas AgriLife Research 

  

Management of invasive ants traditionally involves the use of insecticide baits. These 

are detected by ant workers as food and returned to the colony where larvae, other workers 

and queen(s) are fed. The introduced pesticide causes death of the colony. These baits, 

however, are non-selective and several ant species may be exposed to the pesticide. One 

common behavioral feature among many invasive ants is the ability to quickly recruit and 

dominate resources. We exploited this ability and developed a protocol for the selective 

removal of Solenopsis invicta Buren. This study was conducted at karst features in Central 

Texas where S. invicta presents a problem for endangered karst arthropods and for native ant 

species.  In these locations insecticide bait treatments are not permitted.  

The method consisted of luring the ants using “hot dogs” and when S. invicta workers 

were positively identified, hot dogs were replaced with an insecticide bait station (we called 

this method “lure-switch-bait” (LSB)). We compared this method to removal of S. invicta 

colonies using boiling water and used respective controls. LSB methods were utilized one to 

two times every spring and fall, as weather permitted, with a 6-8 week intervals between 

baiting applications.  Experimental units (karst features) were monitored using colony counts 

and lures on a monthly basis. Preliminary results indicate the LSB method significantly 

reduces colony and ant workers relative abundance and performed better compared to the 

boiling water treatment. In addition, native ant foraging populations are significantly higher 

in LSB treated sites as compared to boiling water treated and untreated control sites.  In fact, 

there was no significant difference in native ant abundance between boiling water and 

untreated control sites.   

The results of this prophylactic method are presented as an alternative for the 

management of invasive ants especially in sensitive areas where toxic baits are not 

encouraged. 
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The use of banded applications to reduce bait damage to markers in cemeteries 
 

Douglas Petty1, Kelly M. Loftin2, and John D. Hopkins3 
1400 Laurel St., Suite 215 Texarkana AR 71854 

2UACES, Cralley-Warren Research Center 2601 North Young Ave. Rm 6,  
Fayetteville AR 72704,  

3UACES, PO Box 391, Little Rock, AR 72203   
 
Introduction 

One of the reasons broadcast fire ant bait applications are not utilized in cemeteries is 
partly due to the adverse effects of the bait on the brass or marble markers. The oil in baits 
causes discoloration and spotting which is undesirable to owners. Removal of bait from 
markers before it stains is time consuming and labor intensive. Standard practice is to use 
individual mound treatments with either a bait or contact insecticide. The use of broadcast 
fire ant baits would be the most efficient and effective control practice in cemeteries. Fire ant 
colonies are primarily located beside or under markers (Figure 1), making individual mound 
treatment less effective. Fire ant bait efficacy, both broadcast and band applied, was 
compared to an untreated control in three one acre plots. 
 
Materials and Methods 

A survey of perpetual care cemeteries located within the red imported fire ant (RIFA) 
quarantine was sent out to determine the problems associated with fire ants in cemeteries. 
Forty-eight surveys (Survey 1) were mailed, with 23 replies, (48% response rate). 

Evaluations were conducted in Texarkana, Arkansas (Miller Co.) in a cemetery 
setting (East Memorial Gardens, 5200 E Broad St, Texarkana, AR 71845). Red imported fire 
ant mound density ranged from 54-15mounds per acre (Table 1) with many mounds being 
located in close proximity to grave markers. The cemetery in the test was mowed on a 
weekly basis. This trial consisted of 3 types of application methods, each applied in one acre 
blocks with 50 grave markers (14in. by 48in.) being sampled for each treatment. Markers 
were randomly selected prior to treatment from each of the treatment areas. Each type of 
treatment was surveyed at 0 DAT, 30 DAT, and 60 DAT to determine the effectiveness of 
each application method and the number of bait granules was observed on the sample grave 
markers in each treatment area.  

The test was conducted using new Amdro Pro fire ant bait. Visual observation 
confirmed that foraging RIFA picked up the bait granules from both the broadcast and 
banded treatments and were carrying the baits back into the colonies within minutes post 
treatment. During the conduct of the study, average temperatures ranged from 81.5 to 45.5ºF 
with daytime highs ranging from 92.0 to 53.0ºF and nighttime lows ranging from 72.0 to 
31.0ºF. Mound activity was evaluated during the midday hours (when temperatures were 
warmest) prior to treatment application (pretreatment), after treatment 30 DAT, 60 DAT. A 
90 DAT rating was not made due to declining temperatures and reduced ant activity in the 
untreated control. 

Treatment efficacy was evaluated by determining the number of RIFA mounds prior 
to treatment and at all post treatment intervals. Mound activity was determined by gently 
probing mounds with a small diameter probe (minimal disturbance technique) and recording 
whether active or not by estimating the number of ants responding within 30 seconds. 
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In comparing the banding to broadcasting treatments for damage to grave markers 
and application efficacy, 50 grave markers in each treatment were sampled after a 30 minute 
period and the number of bait granules found on each marker was recorded, as shown in 
Table 3. Any bait granules on the markers were then removed from the markers using a 
backpack leaf blower. 
 

Figure 1.  Typical fire ant mound. Figure 2.  Herd Seeder/Spreader (Model 
GT-77) with vortex chamber added. 

 
Table 1.  Pretreatment mound density. 
 

Treatments 
RIFA 
Mounds/Acre 

Application 
Rate 

Untreated Control 15 --- 

Banded Amdro Pro Fire Ant Bait / 0.73% 
hydrqamethylnon 56 

 
1.8 lb/Acre 

Broadcast Amdro Pro Fire Ant Bait / 0.73% 
hydramethylnon 30 

 
1.8 lb/Acre 

 
 
Results and Discussion 

The responses to the survey of Arkansas perpetual care cemeteries located within the red 
imported fire ant quarantine (Appendix 1) are as follows: 
 

Number of plots in the 23 cemeteries surveyed, ranged from 50,000 to 80 plots. 
Average number of plots per cemetery was 11,889.    
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1. How big of a problem are fire ants in your cemetery? 

None 13%, Minor 18%, Somewhat 30%, Large 30%, Major 9%.  
(Those that answered None did not answer any further questions.) 

2. What type fire ant treatments do you normally use?  
Broadcast 36%,             Individual Mound  77% 
Commercial 67%,          Home Remedies 33% 
Bait Insecticides 75%,   Contact Insecticides 25% 
(Although some were using both choices in certain categories, only 17% knew 
whether they used Bait or Contact insecticides.)  

3. How often do you treat fire ants? 
As Needed 28%, Weekly 6%, Quarterly 17%, Biannually 26%, Annually 17%. 

4. How effective is your treatment? 
The average response was 57% effective. 

5. How many hours per month are spent on fire ant control? 
The average response was three hours and 20 minutes monthly. 
(Answers ranged from 0 – 10 hours.) 

6. How much do you spend annually for fire ant control? 
An average of $574 annually. 

7. How many visitors per year are affected by fire ant stings? 
An average of 26, with only 17 responses. 

8. Which problems do you associate with Broadcast Treatments or Mound Treatments? 
Increased Labor:               Broadcast 29%,    Mound 71% 
Damage to Monuments:    Broadcast 75%,    Mound 25% 
Higher Costs:                     Broadcast 75%,    Mound 25% 
Public Safety:                     Broadcast 67%,    Mound 33% 
Environmental Concerns:  Broadcast 66%,    Mound 34% 
(A majority perceived more problems associated with Broadcast application of 
Baits, than with Individual Mound Treatments.)  

 
The number of active RIFA mounds determined by minimal disturbance technique, 

provides an indication of treatment efficacy and is given in  Table 2.  
 

 
Table 2.  Efficacy of Banded Treatment as compared to Broadcast Treatment. 
 

Av # Active Mounds/Acre 

Treatment 0  DAT 30 DAT 60 DAT 

Untreated Control  15 24.7 20.1 

Banded Amdro 1.8 lb/A  56 11.3 0 

Broadcast Amdro 1.8 lb/A 30 7.3 0.9 
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There were no observed differences between the Banded and Broadcast treatments 
with respect to active RIFA mounds. There was a difference between the Untreated Control 
and both the Banded Treatment and the Broadcast Treatment with respect to the number of 
active mounds. Both the Branded Treatment and the Broadcast Treatment produced similar 
reductions in active RIFA mounds compared to the untreated control at 30 DAT and 60 
DAT. Results from this test were as expected for Amdro Pro which provided a level of RIFA 
control in keeping with a commercial standard. 
 
 
Table 3.  The number of bait granules found on markers after treatments. 
 

Treatment #/50 Markers         Av #/Marker         

Untreated Control  0 0 

Banded Amdro 1.8 lb/A  0 0 

Broadcast Amdro 1.8 lb/A 463 9.3 

 
 
Conclusion 

Results from the Survey of Fire Ant Control in Cemeteries (Survey 1), indicate that 
damage to markers is a major concern with respect to fire ant control in cemeteries. This 
coupled with results from the banded application demonstration shows that these concerns 
could be greatly reduced or eliminated by changing to a banded application technique. 

The application of fire ant bait applied in a 16 inch band at 20 foot intervals and fire 
ant bait applied broadcast at 20 foot intervals provided similar levels of control Table 2. The 
amount of granules landing on markers, and potential for damage, was higher in the 
broadcast treatments compared to the banded treatments, Table 3. The amount of time 
required to treat the broadcast plot was 32 minutes per acre, including time required to 
remove granules from markers. In contrast, the banded application took only 8 minutes per 
acre and required no cleanup. The use of banded application compared to a traditional 
broadcast application, was shown to be equally effective.  Also, banding requires less time 
and has less potential for damaging markers. 
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Appendix 1: 
Survey of Fire Ant Control in Cemeteries 

 
County: _______________________  
 
How many plots do you manage?  _________ 
 
How big of a problem are Fire Ants in your cemetery? 
       None        Minor        Somewhat        Large        Major 
 
What type fire ant treatments do you normally use? (circle those that apply) 
 Broadcast  / Individual Mound 
 Commercial   / Home Remedies 
 Bait Insecticides / Contact Insecticides 
 
How often do you treat Fire Ants?   
 As needed     weekly    1X month     4X year     3X year    2X year    annually 
 
How effective is your treatment?   (Percent Control) 
0%    10%    20%    30%    40%    50%    60%    70%    80%    90%    100% 
 
How many hours per month are spent on fire ant control?   
None       1hour      2hr      4hr      8hr      10hr      12hr+ 
  
How much do you spend annually for fire ant control? 
0-$100       $100-$500       $500-$1,000       $1,000+ 
 
How many visitors per year are affected by fire ant stings? 
0       1-10       11-30       31-100        100+ 
 
Which problems do you associate with: (B) Broadcast of Fire Ant Bait 
 B      M                                                          (M) Mound Treatment 
(   )     (  ) Increased labor 
(   )     (  ) Damage to monuments 
(   )     (  ) Higher cost 
(   )     (  ) Public safety 
(   )     (  ) Environmental concerns 
 
Please include any relevant comments concerning fire ants in cemeteries on the back of 
this survey. 
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Pasture Renovation by Dragging Ant Mounds and Broadcast Baiting to Eliminate Red 

Imported Fire Ants 

 

Bastiaan M. Drees, Philip Shackelford, Alejandro Calixto, and Paul Nester 

Texas AgriLife Extension Service 

 

 

The red imported fire ant, Solenopsis invicta Buren (Hymenoptera: Formicidae), impacts 

livestock pastures in several ways, including presenting a medical threat to animals 

particularly during birthing.  Also the tall, hardened fire ant mounds developed to house their 

colonies can be a physical hazard and affect field working machinery such as cutters and hay 

baling equipment (Fig. 1). In addition, ant presence can affect other arthropod fauna such as 

reducing some tick and caterpillar and native ant species while aggravating other species 

such as mealybugs. When economic losses occur or when tall ant mounds affect the aesthetic 

value of the land, suppression of imported fire ants may be warranted. 

Suppression of ant populations level can be achieved using registered bait formulated ant 

bait insecticides such as Extinguish® Plus containing a blend of hydramethylnon (siminar to 

Amdro® Pro plus the insect growth regulator (IGR), methoprene) or Esteem® containing the 

IGR, pyriproxyfen, broadcast applied using a vehicle mounted Herd GT-77 model seeder. 

Although previous studies have shown that this treatment generally provides 80 to 90 percent 

elimination of ant mounds within about weeks to months of treatment, the insecticide alone 

does not affect the mound structures built by the ants. Dragging or disking pastures using 

appropriate equipment is recognized as an effective method to temporarily reduce mound 

height. However, the effect of dragging alone to suppress active ant mound numbers remains 

a point of discussion due to lack of supporting data. This demonstration was conducted to 

document the effect of broadcast application of bait, dragging, and the combination of bait 

treating plus dragging compared to an untreated control plot. Randy Ueckert, also has 

applied herbicides to the pasture for the owner, Dr. Hervert Schumann, and reported 

difficulty with application equipment during these operations. No cattle injury or death 

reported from these pastures. 

 

 

Materials and Methods 

 

On April 15, 2009, 20 1-acre plots (208 by 208 ft square) were established, and 5 

treatments assigned to rows of 4 plots each (non-randomized) for the purpose of 

photographing effects of fire ant mound leveling impact (Fig. 2). Prior to mound leveling and 

applying ant bait treatments (April 15, 2009) in plots 1-4 (Level only treatment) and 13-16 

(Level and broadcast bait treatment), height of active red imported fire ant mounds were 

measured and counted within a 1/2-acre (82 ft radius) circular sub-plot. Sub-plots were 

established in the center of each 1-acre plot by marking them with a metal re-bar pole and 

using a 82-ft tape measure affixed to it to provide a radius while documenting mounds while 

walking around the sub-plot circumference. Plot corners and centers were recorded using 

GPS coordinates. 

Broadcast bait treatments were applied, May 7, 2009, using Herd GT-77 model seeder 

mounted on utility vehicles or hand-held seeders; Extinguish® Plus (hydramethylnon plus 
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methoprene) was applied to plots 13 – 16 (level and bait) using the Herd seeder, and plots 1-

4 (bait only) using hand-held seeders; Esteem® Ant Bait (pyiproxyfen) was applied to plots 

a-d using the Herd seeder. Mounds were leveled by Randy Ueckert, May 15, 2009, and 

afterwards mounds numbers and heights were documented, a tractor with a 16-ft wide blade 

set 5-6 inches from the ground leveled ant mounds (Fig. 3). Plots received over 11 inches of 

rain April 17-18, 2009, the weekend after leveling, which dissolved the black clay soil clods 

resulting from this mechanical treatment. Mound numbers were documented, June 22, 2009, 

6 weeks after bait application, October 19, 2009 (results not shown here) and May 14, 2010. 

Chemical treatments were re-applied, May 14, 2010 and monitored July 22 and Nov. 11, 

2010.  

Average or mean mound height and active ant colony numbers per 0.5 acre subplot were 

calculated and graphed. Resulting mean ant mound per 0.5 acre plot and mound height 

numbers on observation dates were analyzed using analysis of variance (ANOVA) and 

means were separated using Tukey’s HSD at P < 0.05. Only results of the Extinguish® Plus 

treatments are presented here. 

 

 

Results and Discussion 

 

Mechanical mound leveling, estimated to cost roughly $17 per acre, dramatically reduced 

average or mean height of red imported fire ant mounds (Fig. 4 and 5).  The statistically 

significant 70.5 percent reduction in the drag and bait plots (plots 13-16) are more realistic 

than the 98.7% reduction in drag only plots where flooding after mound leveling 

undoubtedly helped dissolve remaining mound structures to further reduce mound height. 

Furthermore, dragging, alone, reduced active ant mound numbers in the non-flooded drag 

bait plots by 28.8% (Fig. 6), prior to the application of the ant bait product. 

 The broadcast application of Extinguish®Plus (hyrdamethylnon plus methoprene), 

applied May 7, produced a significant reduction in mean active ant mounds compared to 

untreated plots by June 27, 2009, 9.5 weeks after application (Fig. 6). Mound numbers per 

0.5 acre plot were reduced in treated plots by  94 to 89.9% in the drag/bait (plots 13-16) and 

bait only (5-8) plots, respectively. However, the tall mounds in the bait only plots remained.  

Several conclusions can be made from the results presented: 1) Leveling mounds 

improved aesthetic value of land and reduces field-working equipment damage, pesticide 

calibration problems, and field worker fatigue; 2) Ant bait products reduce or eliminate 

imported fire ant colonies, but do not necessarily eliminate tall, hardened mounds; and 3) 

Flooding can reduce ant populations in leveled field areas. 

Roughly one year after plots were established (May 14, 2010,  mean mound numbers in 

bait-treated plots had increased to levels significantly greater than in non-bait-treated 

plots(untreated control and leveling, only)(Fig. 7). However, mean active ant mound height 

remained significantly lower in bait and level plots as compared to untreated check and bait, 

only plots (Fig.8).  

Re-treatment, May 14, 2010, again reduced mean mound numbers by July 22 (Fig. 6a) 

but mean numbers recovered by Nov. 11. Interestingly, the mean number of ant mounds in 

the previously flooded drag-only plots continued to increase dramatically though the 

monitoring period.  
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 Figure 1. Tall red imported fire ant mound in pasture: Mound height of 14.9 +  2.0 (S.D.) 

inches; 25 inch max in “drag only” plots 1-4, Austin Co., TX, April 15, 2009 

 

 

 
 

             

Figure 2. Plot plan for four treatments (Bait = Extinguish® Plus; Bait #2 = Esteem® in a 

Austin Co., TX,  cattle pasture indicating plot designations (numbers or letters) and ½-acre 

sub-plot for monitoring ant colonies in plot 16, April 2009. 
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Figure 3. Tractor and plow used to level mounds in pasture, Austin, Co., TX 2009. 

 

 
 

 

Figure 4. Pasture with red imported fire ant mounds leveled (left), Austin Co., TX, 2009. 
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Figure 5. Red imported fire ant mound height before (Apr. 15) and after (May 7) leveling 

with blade set at 6 inches, resulting in an average or mean  70.5% height decrease in 

drag/bait plots and a 98.7% decrease in drag only and flooded plots, Austin Co., TX, 2009. 

Results of analysis of variance (ANOVA) with means separated using Tukey’s HSD for ant 

mound height (in):  bait & level = 3.80b; untreated = 13.90a; bait = 13.80a; level = 0.18c 

(d.f. = 3; F = 172.062; P = 000; Mean Square = 1.170) with means followed by the same 

letter not significantly different. 
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Figure  6. Mean active red imported fire ant mounds prior to (Apr. 15) and following 

dragging and/or receiving a broadcast application of 1.5 lb/acre Extinguish®Plus 

(hydramethylnon plus methoprene) granular ant bait on May 7, with percent reductions 3 and 

9.5 weeks following trial initiation listed below, Austin Co., TX 2009. Results of analysis of 

variance (ANOVA) with means separated using Tukey’s HSD for ant mound numbers per 

0.5 a on May 7, 2009:  bait & level = 26.5ab; untreated = 33.8a; bait = 14.8bc; level = 0.,9c 

(d.f. = 3; F = 14.019; P = 0.000; Mean Square = 59.438); for June 27, 2009: bait & level = 

2.3b; untreated = 27.5a; bait = 0.5b; level = 0.3b (d.f. = 3; F = 246.00; P = 0.000; Mean 

Square = 2.792) with means followed by the same letter not significantly different. 

 

 
3 wks 28.80% 

   9.5 wks 94.00% 18.60% 89.90% 97.10% 

      -------flooded plots------------ 
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Figure  6a. Mean active red imported fire ant mounds prior to (Apr. 15) and following 

dragging and/or receiving a broadcast application of 1.5 lb/acre Extinguish®Plus 

(hydramethylnon plus methoprene) granular ant bait on May 7, 2009 and May 14, 2010 and 

monitored through Mov. 11, 2010, Austin Co., TX. 

 

 
 
Mound number 

   

 

Drag/Bai
t 

Untreate
d 

Bait 
Only 

Drag 
Only 

     15-Apr 37.2 33.8 14.8 34 

7-May 26.5 33.8 14.8 0.8 

27-Jun 2.2 27.5 0.5 0.25 

14-May 42.5 22.3 50 18.8 
22-Jul-

10 4.25 18 18 32.75 
11-Nov-

10 37.5 33.25 31.25 56 
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Figure 7. Mean active red imported fire ant mounds  May 14, 2010, following dragging 

and/or receiving a broadcast application of 1.5 lb/acre Extinguish®Plus (hydramethylnon 

plus methoprene) granular ant bait on May 7, 2009, Austin Co., TX. Results of analysis of 

variance (ANOVA) with means separated using Tukey’s HSD for ant mound numbers per 

0.5 a:  bait & level = 42.50a; untreated = 22.25b; bait = 50.0a; level = 18.75b (d.f. = 3; F = 

14.748; P = 0.000; Mean Square = 63.042) with means followed by the same letter not 

significantly different . 

 

 
 

 

Figure 8. Mean active fire ant mound height  May 14, 2010, following dragging and/or 

receiving a broadcast application of 1.5 lb/acre Extinguish®Plus (hydramethylnon plus 

methoprene) granular ant bait on May 7, 2009, Austin Co., TX.  Results of analysis of 

variance (ANOVA) with means separated using Tukey’s HSD for ant mound height (in):  

bait & level = 6.58a; untreated = 15.16c; bait = 11.05c; level = 9.08ab (d.f. = 3; F = 19.147; 

P = 000; Mean Square = 2.747) with means followed by the same letter not significantly 

different . 
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Two year evaluation of ARINIX® for limiting invasion of fire ants into irrigation 
controller boxes at Bear Creek Gold World, Houston, TX.  

 
Anthony Camerino, Paul Nester, Bart Drees, and Alejandro Calixto  

Texas AgriLife Extension Service 
and Texas AgriLife Research 

 
Texas AgriLife Extension Service – Harris County assisted the Bear Creek Golf 

World (Houston, TX) in stopping the invasion of irrigation controller boxes by the red 
imported fire ant (Solenopsis invicta Buren) with the aid of an insecticide (permethrin) 
impregnated nylon plastic product named, ARINIX®  furnished by Nix of America (San 
Jose, CA).    

Golf is a major industry in the State of Texas. Harris County is home to about 100 
golf courses with a total estimated size of 19,800 acres. Fire ants significantly impact 
aesthetics, turfgrass health, and playability. Golf courses spent an estimated $30 million on 
fire ant control, equipment replacement, repair, and medical expenses. The most costly 
expenditure, by far, for golf courses was electrical equipment replacement. This amounted to 
$25.3 million (approximately 85% of total annual fire ant related expenditures).  Much of this 
cost ($25.1 million) was for the replacement of irrigation controller systems that were 
infested by RIFA and disrupting and disrupting and damaging the electrical circuits. 
           The ARINIX® product from Nix of America has effectively protected RainBird 
irrigation controller boxes from fire ant activity for over 2 years. The product does also 
appear to deter colony establishment possibly by preventing workers from returning to their 
respective mounds thus reducing habitation of irrigation boxes. Similar reduction in 
habitation has been observed on similar studies  such as ARINIX® used for fire ant 
prevention in electrical pad-mount transformers. 
             This product was found to be an effective, environmentally-friendly, long-term fire 
ant management option for landscape managers who want to protect electrical utility devices. 
The results from this study also apply to urban landscapes where property-, area- or 
community- wide fire ant suppression is not possible due to small property sizes and 
numerous property owners. Cost estimates for the installation of this product ranges from $30 
- $50/ irrigation box, an expense that can be annualized over the life-span of the product’s 
effectiveness estimated to be 3 to 5 years. Taking the Bear Creek Golf World situation, it 
would cost from $600 - $1000 in materials to line each of the irrigation control boxes. The 
usual cost to repair an irrigation box from fire ant habitation can be as little as the manual 
labor to clean the box, to replacing the electronics of the box at the cost of $500 or greater. At 
Bear Creek Golf World, just the loss of 1 box/year over the 3-5 year longevity of the 
treatment would pay for the product. 
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Developing and delivering decision support systems for use in fire ant   management: 

Fort Sam Houston case study 

Alejandro Calixto1, Andrew Birt1, Bart Drees2, Molly Keck2, Natalie Cervantes2, Luis 

Calixto1, Marvin Harris3 

Texas AgriLife Research1, Texas AgriLife Extension Service2, Texas A&M University3 

 We developed a web-based Fire Ant Decision Support System (FADSS) to aid in the 

planning and the implementation of fire ant management tactics in Fort Sam Houston, San 

Antonio, Texas. The system was developed around a spatio-temporal database and web-

based interface where the end users are able to store, retrieve, integrate and display large 

amounts of data and develop the most efficient and cost effective approach for fire ant 

management depending the area or areas that are being targeted. The database that we 

constructed includes 1) GIS information (area, vegetation, soil type), 2) fire ant products 

information (name, active ingredient, application rate, cost per area, MSDS label), and 3) fire 

ant biology data (mound density, foraging activity). This database and web-site is based 

around Microsoft Virtual Earth ® Application Programming Interface (API) which provides 

base maps (including road maps and aerial photography) that can be used to facilitate the 

entry of spatial data and onto which project specific data can be overlaid and viewed.  

FADSS has facilitated the entry of critical fire ant information during management efforts. 

These data is spatially referenced and is useful for future fire ant research and it is current 

form it is used by a significant number of users. We expect this platform to be expanded and 

to be used in other different landscape setups (urban, rangeland, agricultural).  FADSS will 

potentially improve the efficiency of fire ant management for Fort Sam Houston. If broadly 

used, FADSS has the potential to reduce inappropriate pesticide use, and the cost and/or 

efficiency of control treatments. 
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Imported fire ant treatment strategies in larger landscaped areas. 

 
Paul Nester1, Alejandro Calixto2, Bart Drees1 

1Texas AgriLIFE Extension Service 
2Texas AgriLIFE Research 

 

When developing a fire ant management strategy for large landscaped areas the 

reason for controlling the fire ant needs to be determined.  Most property owners say they 

want, “No Fire Ants!,” but what they are after is limited contact with fire ants.  They also 

want to 1) limit the time required to control the pest, 2) enjoy the outdoors with no fire ants! 

3) protect their employees, clientele, patrons 4) keep the fire ants out of their equipment and 

4) limit redirecting employee efforts to handle Fire ant issues. 

The size and type of area has to be taken into account for any management strategy, 

i.e., agricultural or non- agricultural land.  Is the property forested?  Are there bodies of 

water?  How quickly are results wanted, and finally what is their budget?  The answer to 

these questions will determine which fire ant control product can be used in the management 

strategy.  This requires a commitment of time and money. 

  Any control product will only last as long as the effects of the active ingredient used, 

or until fire ants move in from untreated areas. A fire ant infestation will return to its original 

level eventually unless the fire ant population is kept in check.  A long-residual contact 

insecticide at regular intervals in high-value or high-traffic areas (near buildings, in play or 

recreation areas) where maximum control is needed may be considered.  In other areas, 

where 80 to 90 percent control of the fire ant is acceptable, you might use broadcast 

applications of a fire ant bait product followed by a fast acting contact product to applied to 

individual tough to control mounds.  Product use will depend on area to be treated and label 

restrictions.  Control lasts longer when all of the large landscaped areas are treated.  When a 

large area is treated fire ant colonies will not be able to migrate from property to property.  

 To reduce the cost and make control easier, consider making a map of your property.  

A web-based Fire Ant Decision Support System (FADSS) to aid in the planning and the 

implementation of fire ant management tactics is in development from the Texas AgriLIFE 

Research and the Texas AgriLIFE Extension Service which will allow the end users the 

ability to store, retrieve, integrate and display large amounts of data and develop the most 

efficient and cost effective approach for fire ant management depending on the area or areas 

that are being targeted.   FADSS will potentially improve the efficiency of fire ant 

management FADSS has the potential to reduce inappropriate pesticide use, and the cost 

and/or efficiency of control treatments.  
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IPM3 Training Consortium's new fire ant course 

 
K.M. Loftin1, R.F. Corder1, R.N. Wiedenmann1, K.L. Flanders2, J.D. Hopkins1, M.E. 

Ascerno3 and M.J. McDonough3 

1University of Arkansas, 2Auburn University, 3University of Minnesota 
 

Integrated pest management (IPM) practitioners must acquire new skills to implement 
all possible IPM strategies.  The importance of IPM education is illustrated by the national 
IPM Road Map suggestion to install a “Federal Agency Core IPM Certification Training 
Program…This program will provide state of the art, highly advanced training to federal IPM 
practitioners preparing them with basic IPM principles, skills and advanced courses in 
different technical categories.” 

As a result, a new IPM training opportunity was developed to target federal, state and 
local agency personnel tasked with responsibilities for implementing IPM.  This IPM training 
consortium, referred to as IPM3 (“IPM cubed”), was launched in November 2009 with its 
centerpiece IPM Core Concepts Training Module. 

Our objective was to develop an imported fire ant IPM module to be hosted by the IPM3 

consortium and to target: 
 

• Facility and land managers (federal or state) 
• Extension educators 
• Master gardeners 
• 4-H staff 
• Crop consultants 
• Pest management professionals 

 
  This course includes multiple units and student assessments on IPM principles and 
various IPM topics appropriate for imported fire ant management.  Course participants 
receive continuing education credits and a certificate of completion. Fire ant specialists were 
involved in the development of the course to insure course quality. 

This imported fire ant management module presents information in a systematic, 
structured manner through text with supporting multimedia content (audio, video, pictures, 
tables and graphs) so that material flows from generalized to specialized concepts.  Periodic 
online assessments within the course will determine acquisition of knowledge on topical 
areas, including relevant aspects of imported fire ant biology and IPM. 

 
 
 

Imported Fire Ant IPM Course Topic Outline 
 

Unit 1 – General Concepts in IPM: pests, 
pest impacts, IPM history, pest management 
concepts (economic thresholds, economic 
injury level), IPM components 
 

Unit 2 – Introduction to imported fire ants: 
importance, world-wide distribution, 
identification, behavior and biology 
 
Unit 3 – General overview of IPM tactics 
for imported fire ant management 
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Unit 4 – IPM tactics: cultural and regulatory 
control – the federal imported fire ant 
quarantine; quarantine treatment options for 
grass sod; quarantine treatment options for 
nursery plants (potted); baled hay and straw; 
temporary deterrents 
 
Unit 5 – IPM tactics: biological control – 
classical versus inundative; biological 
control of imported fire ants: phorid flies 
(release & monitoring techniques, 
expansion, anticipated impact); 
microsporidia and other pathogens; other 
natural enemies 
 
 
 
 

Unit 6 – IPM tactics: chemical control – 
baits: proper use and timing of bait 
application; types of baits (active 
ingredients); evaluation of bait efficacy 
 
Unit 7 – IPM tactics: chemical control –
contact insecticides: formulations (liquid, 
granular and dust); advantages and 
limitations of contact insecticides; proper 
use and timing of insecticide application 
 
Unit 8 – IPM in organic agriculture 
production: OMRI certified products; 
limitations of organic control; cultural 
control 
 
Unit 9 – IPM in agriculture : insecticides 
(baits and contact insecticides); blending 
baits with commercial fertilizer; other 
application techniques 
 
Unit 10 – IPM tactics: IPM in residential, 
suburban, recreational areas and public 
institutions – insecticide baits and 
techniques; contact insecticides and 
techniques; longer-term control options; 
options for sensitive area 
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Other specific IPM courses:   
 

• Core IPM  
• IPM for Facility Supervisors and Managers 
• Invasive Species 
• IPM Pest Biology – Arthropods 
• IPM Pest Biology - Plant Pathology 
• IPM Pest Biology - Weeds Module 

The IPM3 Consortium training courses are hosted by the University of Minnesota's web site: 
 
http://www.umn.edu/ipm3 
 
Contact Kelly Loftin for more information:  (479) 575-3462, kloftin@uaex.edu 
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Update on the Fire Ant Community of Practice 

(part of the National eXtension initiative) 

 
Bastiaan “Bart” M. Drees (Texas AgriLife Extension Service)  

And Kathy Flanders (Auburn University) 

 
 The Imported Fire Ant Community of Practice was formed in 2005 to provide the best of 

the best information about fire ants 24/7/365 to the Community of Interest.  The central focus of 

the Community of Practice is on material housed at http://www.extension.org/fire+ants.  Kathy 

Flanders and Bart Drees are the current co-leaders of the Community of Practice.  Work team 

leaders or co-leaders include Anne-Marie Callcott, Molly Keck, Margaret Lawrence,  Kelly 

Loftin, Paul Nester, Kelly Ridley, Jason Oliver, and Carol Whatley. Special thanks are extended to 

Ms. Kimbery Schofield, who provided excellent leadership  of the FAQ work team up until the 

time she left Texas AgriLife Extension. Currently we are seeking work team leaders for Spanish 

content, IT issues, and for fire ant issues in the following states: Mississippi, Louisiana, North 

Carolina, Florida, Puerto Rico, New Mexico, Missouri, and South Carolina. 

Accomplishments in the past year include: 

 

1) Fire Ant Control Made Easy video in Spanish 

2) How to kill fire ants landing page 

3) Facebook (Fire Ant Info) and Twitter presence 

4) New regional pages 

5) Biological control of fire ants section 

6) Fire ants and electricity section 

7) Expanded Virtual Fire Ant Museum  

8) Fire Ants and Art 

9) Fire Ant CoP Promotional Kit 

10) New endorsement partners:  Entomology Foundation, ESA Certification Corp., Alabama  

 Fire Ant Program, and The Texas Imported Fire Ant Research and Management Plan. 

 

Plans for the coming year (2010) include a public webinar to engage the Community of 

Interest, revising and repackaging the FAQ's to eliminate redundancy, a section on feeding habits 

and preferences of Imported Fire Ants, and a Landscape IPM Fire Ant Module. 

Needed content includes regional pages for Georgia, Maryland, Missouri, New Mexico, and 

Puerto Rico; as well as information on biological control agents other than Pseudacteon phorid 

flies and Kneallhazia. 

 CoP members are encouraged to submit new fire ant pictures and videos to Neal Lee at 

Texas AgriLife Extension. They are also encouraged to link to fire ant eXtension, directly or via 

“How to Kill Fire Ants Page, to promote fire ant eXtension in social media, to like the fire ant 

Facebook” page, and to submit ideas for new endorsement partners. 
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The pace of content development would be faster if we can identify financial sponsors. 

A survey of Community of Practice members in September 2010 ranked future content modules as 

follows (the number is the average ranking, based on a scale of 1=bad idea, 10-great idea).  

Content modules for which work team leaders have not been identified are omitted from this list: 

 

Work Team for the Landscape IPM Fire Ant Management Module, 8.5 (rank) 

Imported Fire Ant Identification Module, 8.3 

Community-wide Management of Imported Fire Ants: Decision Module, 8.2 

Engaging the Fire Ant CoI Using Webinars Work Team, 7.7 

Training Materials on Imported Fire Ants for High School Teachers, 7.6 

Regulatory Decision Module, 7.5 

Fire Ant Blog Work Team, 6.0 

California module on Imported Fire Ants, 5.4 
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Expanding fire ant community of practice’s reach through social media. 

 
Maggie Lawrence 

Alabama Cooperative Extension System 

 

The Imported Fire Ant Community of Practice has a Twitter Feed and a FaceBook Page. 

Please follow us on Twitter at http://twitter.com/FireAntInfo 

 

 

Or like us on Facebook at http://www.facebook.com/#!/pages/Fire-Ant-

Info/117824168285360?v=wall 
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2011 eXtension Workday, April 7, 2011 Galveston Texas 

 
Present: Wizzie Brown, Ricky Corder, Charlie Cassidy, Bart Drees, Henry Dorough, Kathy 
Flanders, Tony Glover, Fudd Graham, John Hopkins, Chazz Hesselein, Maggie Lawrence, Kelly 
Loftin, Ken Kelley, Paul Nester, Jason Oliver, Doug Petty, Kelly Ridley, Anthony Wiggins, 
Charles Pinkston, Kim Schofield, Liming Zhao  

The following work teams met to review content or plan programming for 2011: 

Webinar, Organic page, Fire Ant Fact Sheet, Community-Wide Management, Social Media, FAQ 

Review, Youth, and Geographic Distribution of Fire Ants. 

Details can be found at: 

2011 Imported Fire Ants Workday 

 http://create.extension.org/node/16197 
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PCR screening for microsporidian and social form in red imported fire ants Solenopsis 

invicta Buren): Recommendations for collecting and DNA extraction. 

 
Julia Smith1, Alejandro Calixto2, Bart Drees3, Carlos Bogran3, Karen Snowden1, 

Brad Vinson1 and Marvin Harris1 

Texas A&M University1, Texas AgriLife Research2, Texas AgriLife Extension3 

 

 The use of molecular techniques is increasingly important in the field of entomology. 

Careful sample collection and preservation methods are essential to consistently obtain high 

quality DNA for analyses. The common methods used in the field to collect fire ants include 

pitfall trapping, baits (lures), direct collection from a colony in a talc powder covered vial, and 

direct collection from a mound. These methods can potentially introduce material and leave 

residues on the ants that could inhibit PCR reactions. We have encountered problems with the 

DNA extraction and the DNA quality extracted and we attribute these problems to the potential 

contamination (or disruption) of the samples as a result of the method use to collect the ants in the 

field. Our goal was to determine the potential problems encountered using these sampling methods 

and to develop recommendations for collecting fire ant samples. We conducted field studies on 

Texas A&M University grounds (Riverside Campus) where we collected ant samples using each 

of these methods. We collected ten samples using method. The sampling points were assigned at 

random in a pasture located in TAMU-Riverside Campus. Pitfall traps were left out for 1,3,5,7, 

and 14 days in order to determine if the amount of time in ethylene glycol affects DNA quality. 

Each collection method had DNA extracted using two different methods; a phenol:chloroform 

extraction and a commercially available kit from Qiagen.  The protein to DNA ratio recorded from 

phenol chloroform extractions was significantly different (ANOVA, P <0.05) between hot dog 

baits and pitfall traps in the field 14 days; as well as between pitfall traps in the field 1 day and 14 

days.  When using a Qiagen kit, direct mound collection was significantly different (ANOVA, P 

<0.05) from pitfall traps in the field 3,5,7, and 14 days. The Qiagen kit also showed significant 

differences between food lures and 7 and 14 days in the field, pitfall traps in the field 1 and 7 days 

compared to talc vials, and pitfall traps 7 and 14 days in the field.  Comparing the 

phenol:chloroform extraction to a Qiagen kit showed a significant difference ANOVA, P <0.05) in 

the quality of DNA extracted. Our recommendation for field collection of fire ants is to use either 

direct collection from mound or hot dog baits. These two collection methods consistently 

produced the highest quality DNA and did not significantly differ from one another.   
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Foraging dynamics of red imported fire ant (Solenopsis invicta) in a Mississippi Delta 

sweetpotato field 
 

T. Rashid1, J. Chen2, J. T. Vogt3 & R. Evans2 
1Alcorn State University, Alcorn State, MS 

2USDA-ARS, BCPRU, Stoneville, MS 
3US Forest Service, Knoxville, TN 

 

Imported fire ants (Solenopsis invicta) are pests of agricultural, medical and ecological 

importance but in some crops they are considered beneficial due to their effectiveness as generalist 

predators of other arthropods.  In a previous study in southern Oklahoma peanuts (Arachis 

hypogaea), for example, prey items included the rednecked peanutworm (Stegasta bosqueella), 

and nearly eight times as many pest/potential pest taxa were collected by foraging fire ants than 

beneficial taxa (Vogt et al. 2001).  Sweetpotato has not been the subject of any studies involving 

impact of fire ants.  Key pests in sweetpotato include soil inhabiting insects such as sweetpotato 

flea beetle (Chaetocnema confinis), sweetpotato weevil (Cylas formicarius), white grubs 

(Coleoptera: Scarabeidae), and several species of wireworms (Coleoptera: Elateridae).  In an 

ongoing study in sweetpotatoes in Mississippi, fire ants preyed or scavenged upon a wide variety 

of arthropods representing eight orders.  Coleoptera comprised the largest percentage of 

identifiable particles; overall, more pest insects were preyed upon than beneficials (T. Rashid, 

unpublished).  This study was undertaken to examine the extent to which foraging ants are able to 

cover a relatively small (1.35 ha) field under the typically intensive tilling/harvesting regime in 

sweetpotato production.   

Foragers were collected in baited vials on a 10 m grid throughout the field in June (prior to 

planting), July, August, September and December (after harvest and plowing), 2008.  The highest 

number of ants per vial (63.4 ± 54.2) occurred in July, when soil temperature at 2 cm depth (30.8° 

C) was close to the optimum foraging temperature for fire ants (Porter and Tschinkel 1987, Vogt 

et al. 2003).  Other ant species that were collected were identified and counted.  Data (ants/vial) 

were tested for spatial dependence using a Likelihood-Ratio Test, and regressed over distance 

from the field border to determine presence of an edge effect. Forager catch was spatially 

autocorrelated on each sampling date; an exponential error structure provided the best fit.  Prior to 

planting in June, there was no detectable edge effect.  In July and August, the center of the field 

contained few foragers, and significantly more foraging ants were captured near the field edge.  

By September, foraging occurred throughout the field and the edge effect was no longer 

significant; however, in December, after harvest and plowing, foragers were more abundant near 

the field edge. Distribution of foraging ants appeared to be related to annual cycles of disturbance 

in the field.  We conclude that movement of foragers into the field likely corresponded to 

movement of colonies into the field, considering typical foraging distance for fire ants.  Primary 

reason for late season increases in foraging activity in the center of the field was movement of 

colonies into the field.  Social form was not determined for colonies in and around the field; the 
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mounds that we have observed in the area tend to be relatively large and dispersed, suggesting 

monogyny. If fire ants prove to be effective predators of key soil dwelling pests in sweetpotato 

production, their impact may be dependent upon distance from field edges. 
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Colony-level variation in foraging behavior of the red imported fire ant (Solenopsis invicta) 

 
Alison A. Bockoven and Micky D. Eubanks 

Dept. of Entomology, Texas A&M University 
 

Among social insects, maintaining genetic variation in a behavior can allow a colony to 
exhibit more flexible, rapid responses to environmental changes and promote homeostasis.  In 
addition, genetic variation in traits enables adaptive evolution.  Our preliminary behavioral assays 
demonstrated significant and persistent colony-level variation in fire ant foraging behavior 
including variation in discovery and recruitment to resources, resource preferences, and extra-nest 
activity and exploration.  In a number of social insects, variation in foraging behaviors and 
division of labor has been associated with variation in expression of the foraging gene (for), a 
gene encoding cGMP-dependent protein kinase (PKG).  We used a degradation resistant cGMP 
analog, 8-Br-cGMP, to artificially activate PKG and address the question: How does variation in 
PKG activity affect fire ant foraging behavior and what are the potential ecological consequences 
of this variation?   

Fire ant colonies were collected from the field and divided into standardized experimental 
colonies and provided with either an 8-Br-cGMP treated diet or a control diet for ten days.  As 
expected, treated colonies showed significantly decreased recruitment to both a carbohydrate and a 
protein resource, indicating that increased PKG activity decreases fire ant foraging activity.  
Treated fire ants also decreased predation on caterpillars on cotton plants, although this difference 
was not significant.  Notably, this alteration in behavior had significant indirect effects on plants 
as plants placed in treated colonies suffered significantly higher leaf damage from herbivory.  
Currently, we are assaying fire ant colonies in the field and lab for colony level variation in PKG 
activity and expression of for.  This study suggests that significant variation in foraging behavior 
exists among fire ant colonies and may underlie variation in the ecological effects of fire ants and 
variation in methods necessary for their control. 
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Promising Insecticides and Application Techniques for Quarantine Level IFA Control of 

Balled-and-Burlapped Nursery Stock 

 
Xikui Wei, Anne-Marie Callcott, Craig Hinton & Lee McAnally of USDA, APHIS, PPQ, CPHST 

Lab, Gulfport, MS 39501 
Jason Oliver & Nadeer Youssef of the Nursery Research Center, Tennessee State University, 

McMinnville, TN 37110 
 

Current imported fire ant quarantine treatments for field grown nursery stock rely solely on 
the use of the insecticide chlorpyrifos which provides a certification period of 30 days at a rate of 
0.125 lb ai/100 gal water.  Finding alternative treatments or insecticides for such use has been one 
of the primary focuses of our research in recent years.  Drench trials initiated in fall 2004 strongly 
suggested that rotating root balls during drench treatment improved the consistency of bioassay 
results and could potentially cut the number of days spent applying drenches from three down to 
one.  

Results of our study in previous years (2007 – 2009) indicated that application method 1F1 
is an effective and suitable method for post-harvest drench treatment application and bifenthrin as 
a drench insecticide provided consistent and long-term control against imported fire ants.  
Bifenthrin at a rate as low as 0.1 lb ai/100 gal water provided 100% control for 6 months post- 
treatments in numerous trials in both Mississippi and Tennessee during both spring and fall 
applications. Treatment rate of 0.05 lb ai/100 gal water was near the lowest rate at which it 
generally obtained 100% efficacy for 6 months. However, rates that were lower than 0.05 lb ai 
(0.025 or 0.0125 lb ai/100 gal water) in the drench treatment usually did not achieve 6 months of 
quarantine level IFA control.  
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Evaluation of Two Commercial Baits against Red Imported Fire Ants in an Arkansas 

Cemetery 

 
John D. Hopkins1, Kelly M. Loftin2, and Douglas Petty3 

1UACES, PO Box 391, Little Rock, AR  72203 
2UACES, Cralley-Warren Research Center 2601 North Young Ave. Rm 6, Fayetteville AR 72704 

3UACES, 400 Laurel St., Suite 215 Texarkana AR 71854 

 

Introduction 
The objective of this trial was to compare Siesta Fire Ant Bait (0.063% metaflumizone) 

with a commercial standard, Extinguish PLUS (0.365% hydramethylnon + 0.25% (S)-methoprene) 

for effectiveness in controlling red imported fire ants (RIFA), Solenopsis invicta Buren, following 

a late season (fall) application. Baits were applied as area broadcast treatments and evaluated for 

effects on mound activity. 

 

Materials and Methods 
Evaluations were conducted in Texarkana, Arkansas (Miller Co.) in a cemetery setting 

(East Memorial Gardens, 5200 E Broad St, Texarkana, AR 71845). Red imported fire ant mound 

density by treatment ranged from 14-19 mounds/acre (Table 1) with many mounds being located 

in close proximity to grave markers. The cemetery in the test was mowed on a weekly basis. This 

trial consisted of 3 treatments (forty mounds/treatment) arranged in a Randomized Complete 

Block Design (RCBD) with 4 replications. 

 

Table 1.  Pretreatment mound density by treatment in an urban cemetery fire ant bait efficacy 

study. Miller Co. AR. 2010. 

 

Treatments RIFA Mounds/Acre 

Untreated Control 14.8 

Siesta Fire Ant Bait / 0.063% metaflumizone 19.0 

Extinguish PLUS / 0.365% hydramethylnon 

+ 0.25% (S)-methoprene 14.3 

 

Prior to the initiation of the study, ten active mounds within each plot were permanently 

marked by staking small colored discs (Figure 1.) approximately two inches from the base of the 

mound to minimize disturbance. The GPS coordinates of each marking disc were recorded so that 

the same mounds could be relocated and monitored throughout the test. Marking discs were used 

so as not to impede regular mowing and to facilitate marker location with a metal detector if 

necessary. Treatments were applied on September 23, 2010 with a Herd spreader (Model GT-77) 
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mounted on a John Deere mower with the mower deck removed (Figure 2). Temperatures on the 

day of application ranged from 92.0ºF max. (daytime) to 71.0ºF min. (nighttime). Insecticidal 

baits, formulation, and application rates for all treatments are listed in Table 2. 

 

 

Figure 1.  Colored discs used to mark RIFA 

mounds in the Siesta broadcast RIFA control 

study. Miller Co. AR. 2010. 

Figure 2.  Herd Seeder/Spreader (Model 

GT-77) used in the Siesta broadcast 

RIFA control study. Miller Co. AR. 

2006. 

 

Table 2.  Insecticide bait treatment, formulation, and application rates in an urban cemetery fire 

ant bait efficacy study. Miller Co. AR. 2010. 

 

Insecticide  Formulation Applic. Rate 

Untreated Control --- --- 

Siesta Fire Ant Bait 0.063% Granular Bait 1.5 lb/Acre 

Extinguish PLUS 0.615% Granular Bait 1.5 lb/Acre 

 

Visual observation confirmed that foragers picked up the bait granules from both 

treatments and were carrying the baits back into the colonies within minutes post treatment. 

During the conduct of the study, average temperatures ranged from 81.5 to 45.5ºF with daytime 

highs ranging from 92.0 to 53.0ºF and nighttime lows ranging from 72.0 to 31.0ºF. Mound activity 

was evaluated during the midday hours (when temperatures were warmest) prior to treatment 

application (pretreatment), 4 days after treatment (4 DAT), 29 DAT, and 57 DAT. A 90 DAT 

rating was not made due to declining temperatures and reduced ant activity in the untreated 

control. 
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Treatment efficacy was evaluated by determining RIFA activity in marked mounds prior to 

treatment and at all post treatment intervals. Mound activity was determined by gently probing 

mounds with a small diameter probe (minimal disturbance technique) and estimating the number 

of ants responding within 30 seconds. 

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 mean number of RIFAs responding to a probe as an indication of mound activity is 

given in Table 3. 

 

Table 3.  Efficacy of Siesta Fire Ant Bait and Extinguish PLUS in reducing the number of active 

RIFA mounds in an urban cemetery. Miller Co., AR. 2010. 

 

Avg # Ants Responding to Probe in 30 sec. 

Treatment Pretreat 0 DAT 4 DAT 29 DAT 57 DAT 

Untreated Control  80.0 a 129.7a 105.6 a 70.6 a 

Siesta 1.5 lb/A  60.5 a 49.1 b 60.6 b 42.5 a 

Extinguish Plus 1.5 lb/A  67.1 a 45.7 b 8.1 c 10.0 b 

 

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. 

Data for # Ants Responding to Probe in 30 sec. at 57 DAT failed Bartlett's test for homogeneity 

thus violating the AOV assumption of homogeneity of variance 

The Log Transformation was applied to this data and AOV was performed. Data reported has been 

detransformed. 

 

NOTE: 57 DAT counts for 5 mounds in UTC Plots 2 (2 mds) and 4 (3 mds) that received 

individual mound treatment (IMT) due to a funeral were adjusted by averaging the activity 

change from 29 DAT to 57 DAT in the 8 mounds in UTC Plot 2 and the 7 mounds in UTC 

Plot 4 that were unaffected by the IMTs applied by cemetery personnel. This calculated 

change was used to estimate the values recorded at 57 DAT for those 5 mounds that received 

IMTs. While mounds receiving the IMTs were inactive 57 DAT, they were known to be active 

just prior to 57 DAT and were the reason cemetery personnel applied IMTs. 
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There were no statistically significant differences among treatments with regard to active 

RIFA mounds when rated (pretreatment) prior to the application of control materials and all 

marked RIFA mounds were active. Both the Siesta Fire Ant Bait and the Extinguish PLUS 

treatments produced statistically similar reductions in active RIFA mounds compared to the 

untreated control at 4 DAT (62% and 65% reductions, respectively). At 29 DAT, Extinguish 

PLUS significantly reduced the number of active RIFA mounds compared to the untreated control 

(92% reduction). The Siesta treatment also provided a significant reduction in the number of 

active RIFA mounds compared to the untreated control but to a lesser degree (43% reduction). At 

29 DAT, the difference in number of active mounds between Extinguish PLUS and Siesta 

treatments was also statistically significant. At 57 DAT, the Extinguish PLUS treatment 

significantly reduced the number of active RIFA mounds compared to the untreated control by 

86% while the Siesta treatment failed to significantly reduce the number of active RIFA mounds 

compared to the untreated control. 

Behavioral observations with respect to staggering and disorientation were made at the 4 

DAT rating and “abnormal” movement was observed in ants from 10 out of 40 or 25% of the 

Siesta treated mounds and 1 out of 40 or 2.5% of Extinguish PLUS treated mounds. No 

“abnormal” movement was observed in ants from the untreated control plots. The “abnormal” ant 

behavior in the Siesta treatment is evidence that the treatment was causing some level of sub-lethal 

effect. 

At 29 DAT, brood was observed in 13 out of 40 (32.5%) of the untreated mounds and 11 

out of 40 or 27.5% of the mounds receiving the broadcast Siesta treatment. At the same time, 

brood was observed in only 1 out of 40 (2.5%) of the mounds receiving the broadcast Extinguish 

PLUS treatment. In this trial, many mounds receiving the broadcast Siesta treatment were still 

healthy enough at 29 DAT and 57 DAT to produce brood. 

Results from this test were as expected for Extinguish PLUS which provided a level of 

RIFA control in keeping with a commercial standard. However, performance from Siesta Fire Ant 

Bait was less than satisfactory. All test materials appeared to be in good order when applied with 

respect to color and lack of rancid odor. The tested baits were also readily picked up by foragers 

following application. Previous work has indicated much better efficacy against RIFAs with the 

Siesta Fire Ant Bait (Hopkins et al. 2007, Hu and Song 2007, Newsom et al. 2007). It is easy to 

speculate that metaflumizone performance may be affected by the cooler conditions encountered 

with a fall treatment, however, additional work would be needed to confirm this, especially in 

light of the discovery, after the test, that the Siesta Fire Ant Bait supplied for testing had been in 

storage under unknown conditions for three years. At the very least, results obtained with the 

Siesta Fire Ant Bait should reinforce the need to use fresh bait. 
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Impact	of	toxic	baits	on	field	populations	of	the	two	social	forms	of	the	fire	ant	
and	other	ecological	implications	

	
Alejandro	A.	Calixto1,	Marvin	K.	Harris1,	Bart	Drees2	and	Johnny	Johnson1	

1Department	of	Entomology,	Texas	A&M	University,	College	Station,	Texas	‐		
2Department	of	Entomology,	Texas	AgriLife	Extension,	College	Station,	Texas	

	
Introduction	
					The	Red	Imported	Fire	Ant,	Solenopsis	invicta	Buren	is	considered	a	serious	pest	
of	urban,	agricultural	and	natural	environments.	Two	distinct	forms	of	colony	social	
organization	 occur	 in	 this	 species:	 monogyne	 (single	 egg‐laying	 queen)	 and	
polygyne	 (multiple	 egg‐laying	 queens).	 Differences	 are	 determined	 by	 alleles	
present	 at	 the	 single	 gene	 Gp‐9	 (Ross	 and	 Keller	 1998).	 Polygyne	 form	 typically	
spreads	by	budding,	tends	to	be	less	aggressive	towards	other	polygynes	and	often	
establishes	 large	 supercolonies.	 Areas	 with	 the	 polygyne	 form	 also	 tend	 to	 have	
higher	 densities	 than	 areas	 infested	 by	 the	 more	 aggressive	 monogyne	 form	
(colonies	and	workers)	(Macom	and	Porter	1996).	Management	of	S.	invicta	is	best	
achieved	 by	 using	 toxic	 baits	 presented	 as	 solid	 baits	 using	 protein	 formulations.	
Generally	 these	 baits	 are	 broadcasted	 then	 collected	 by	 workers	 and	 distributed	
within	 the	 colony	 where	 the	 active	 ingredient	 is	 passed	 to	 other	 individuals	
(workers,	 larvae,	reproductive).	Depending	on	the	bait	used,	the	elimination	of	the	
colony	 can	 be	 observed	 within	 1‐12	 weeks.	 Given	 the	 behavioral	 differences	
between	 the	 two	social	 forms	we	hypothesized	 the	efficacy	of	 these	products	may	
vary	 and	 that	 the	 outcome	 may	 also	 have	 some	 ecological	 implications.	 Non‐
replicated	studies	conducted	in	Texas	in	the	late	90’s	show	that	toxic	baits	achieve	
better	performance	on	monogyne	populations	(Drees	and	Barr	1999).	Our	goal	was	
to	conduct	manipulative	and	replicated	field	studies	in	Texas	to	evaluate	the	efficacy	
of	 toxic	baits	on	 the	 two	social	 forms	and	 to	establish	baseline	data	 for	 long	 term	
studies	that	would	provide	a	better	understanding	of	the	ecology	and	management	
of	this	invasive.	
	
Materials	and	Methods	
	 Study	sites:	We	screened	21	Texas	sites	for	monogyne/polygyne	infestations	
in	2010	by	collecting	~50	ants	at	random	from	each	of	100	colonies	at	each	site.	We	
used	PCR	to	determine	the	social	form	and	incidence	(see	Valles	and	Porter	2003).	
We	found	8	 location	exhibiting	>90%	incidence	of	either	form	(4	monogyne	and	4	
polygyne).	 We	 paired	 two‐five	 acre	 plots	 to	 establish	 permanent	 stations	 and	
monitored	S.	invicta	density	and	ant	activity	(colony	counts	and	baits).	One	plot	was	
treated	using	Extinguish	Plus	 toxic	 bait	 and	 the	 other	 left	 as	 a	 control.	Data	were	
collected	 before	 and	 after	 the	 treatments.	 On	 each	 sampling	 date,	 ants	 were	
collected	and	their	social	form	was	determined.	
	
Results	
	 Mound	 densities	 were	 significantly	 lower	 in	 plots	 treated	 with	 toxic	 baits	
compared	 to	 controls	 for	 both	 monogyne	 and	 polygyne	 populations.	 However,	
mound	 densities	 remained	 significantly	 higher	 in	 bait	 treated	 plots	 in	 monogyne	
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plots	 compared	 to	 polygyne	 plots	 	 (Fig.	 1‐A).	 Infestation	 levels	 resurged	 in	
monogyne	areas	within	10	weeks	after	treatment,	but	not	in	polygyne	areas	(Fig.	1‐
B).	
	 Ant	worker	densities	were	significantly	lower	in	plots	treated	with	toxic	baits	
compared	 to	controls	 for	both	monogyne	and	polygyne	populations.	However,	ant	
worker	 numbers	 remained	 significantly	 higher	 in	 bait	 treated	 plots	 in	monogyne	
areas	compared	to	 those	with	polygyne	(Fig.	2‐A).	Ant	activity	 through	the	season	
remained	similar	for	treated	and	control	plots	in	locations	containing	the	two	social	
forms	(Fig.	2‐B).	
	
Conclusions	
	 We	 observed	 a	 difference	 of	 ~10%	 in	 the	 efficacy	 of	 toxic	 baits	 between	
monogyne	and	polygyne	plots.	Polygyne	plots	had	significantly	 fewer	mounds	and	
workers.	The	faster	reinvasion	observed	in	monogyne	plots	was	perhaps	due	to	the	
reduced	efficacy	of	baits	 in	managing	 the	monogyne	 form.	This	difference	may	be	
due	 to	 the	 intrinsic	 behavioral	 and	 ecological	 aspects	 between	 the	 two	 forms:	
polygynes	 exhibit	 less	 intra‐specific	 competition	 but	 higher	 inter‐specific	
competition	 than	monogynes.	Monogynes	exhibit	higher	 intra‐specific	competition	
and	lower	inter‐specific	competition	(Tschinkel	2004).	This	allows	polygynes	to	find	
and	dominate	baits	and	to	pass	the	active	ingredient	more	efficiently	among	many	
more	workers	and	colonies	that	better	distributes	the	toxin	within	the	colonies	and	
the	population	that	results	in	better	control.	
	 The	 results	 we	 present	 in	 this	 paper	 reflects	 events	 for	 one	 year;	 data	
through	 several	 seasons	 are	 needed	 to	 validate	 and	 expand	 these	 findings.	 These	
preliminary	results	provide	a	baseline	to	establish	and	continue	long	term	studies	to	
examine	 the	 interactions	 between	 toxic	 baits	 and	 populations	 of	 the	 two	 social	
forms.	 Findings	 from	 these	 studies	 will	 aid	 in	 improving	 current	 management	
practices	and	the	development/improvement	of	toxic	bait	products.	
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Figure	1.	A)	Overall	Solenopsis	invicta	mound	density	before	and	after	bait	
treatments.	B)	Mound	density	through	the	season.	Different	letter	(a,b)	indicates	
significant	differences	‐	Repeated	Measures	ANOVA	–	Tukey	HSD	(P<0.05).		Arrow	
indicates	treatment	period.	
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Figure	2.	A.)	Overall	Solenopsis	invicta	worker	ant	activity	before	and	after	bait	
treatments.	B)	Worker	ant	activity	through	the	season.	Different	letter	(a,b)	
indicates	significant	differences	‐	Repeated	Measures	ANOVA	–	Tukey	HSD	(P<0.05).	
Arrow	indicates	treatment	period.	
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Fire Ants, Solenopsis invicta Buren (Hymenoptera: Formicidae) 
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Texas AgriLife Extension Service, Texas A&M System  
 
Abstract 

Red imported fire ants, Solenopsis invicta Buren, are an invasive species that has infested 
over 300 million acres in the southern United States. Not only is their damage to electrical 
equipment costly, but their sting can injure or kill humans, wildlife and domestic animals. For 
these reasons, chemical controls need to be used to manage their populations. Organic control 
options are preferred for most clientele, since they are perceived as safe options for the control of 
pests. However, few scientific studies have been conducted to test home remedies and organic 
products currently on the market to determine their effects on controlling fire ants. In 2010, we 
were able to test the effectiveness of amino acid fertilizer, orange juice plus soap, Coca-Cola®, 
Epsom salt, orange oil plus soap, ground cinnamon and used coffee grounds at controlling 
individual fire ant mounds in the Dallas and Austin areas.  In our trials, the only home remedy that  
had significantly less active fire ant mounds was the combination of orange oil and soap. 
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Changing patterns of Pseudacteon spp. diurnal ovipositional activity in Alabama 
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1Department of Entomology & Plant Pathology, Auburn University, Auburn, AL 

2Clemson University Cooperative Extension Service, Lexington, SC 
 

Introduction  
In the early 1900’s fire ants were inadvertently introduced into Alabama from South 

America, leaving behind almost all of their natural enemies (Jouvenaz 1990). Without these 
biological controls fire ant populations grew unhindered throughout the Southeast, giving rise to 
fire ant densities that are much greater in Alabama than they are in South America (Porter et al. 
1997). Flies in the genus Pseudacteon have shown great promise as biological control agents in 
South America (Porter 2000), where several different species occur in the same ecological setting 
and show at least three known behaviors for division of resources (Porter et al. 1997). Species 
attack different size fire ant workers (Morrison et al. 1997), undergo different diurnal flight 
patterns (Pesquero et al. 1996), or attack fire ants engaged in different activities (Orr et al. 1997).  

Currently, three species of phorid fly are established in Alabama, Pseudacteon tricuspis, 
which prefers medium-size workers of S. invicta, Pseudacteon curvatus, which prefers smaller 
workers of S. richteri and S. invicta, and Pseudacteon litoralis, which prefers large workers of S. 
invicta. Diurnal ovipositional activity has been documented for P. tricuspis and P. litoralis in 
South America (Pesquero et al. 1996) and for P. tricuspis and P. curvatus with no competition in 
Alabama (Bertagnolli and Graham, 2005, Bertagnolli and Graham, unpublished data).  
 
Materials & Methods  

A 23.07 hectare farm in Lee County located Lat. 32º 35.98’ N and Long. 85º 44.16’ W 
with P. curvatus and P. tricuspis established and a 205 hectare farm in Wilcox County located Lat. 
31º 58.648’ N and Long. 87º 4.750 W with P. curvatus, P. tricuspis and P. litoralis established 
were selected as sites for the study.  

Ants used at both sites were collected from the field outside our lab in Lee Co., AL and 
handled as described by Bertagnolli and Graham, 2005. The colony was returned to the lab and 
ants were separated from the soil using a water drip technique. Once separated, the ants were 
placed into an individual 52 x 40 x 13 cm tray lined with Fluon®.  

The tray of ants was placed in a shady area of the monitoring site. We shook the tray to 
agitate the ants to induce pheromone release, which attracts the phorid flies. Thirty minutes after 
agitation, phorid flies were aspirated from the tray using a double chambered aspirator unit for 5 
minutes. The tray containing the ants was again agitated.  

Collected flies were transferred from the aspirator to a small plastic holding container via a 
hole in the lid. CO2 was introduced into the holding container to induce fly knock down. Upon 
knock down, the lid was removed from the container and flies were identified and counted. The 
container was then placed in the shade to allow for fly recovery.  

The collection process was started at first light, approximately 6:30 AM, and was 
continued until 12:00 PM, or started at 12:00 PM and continued until dark, approximately 8:00 
PM. Phorid means are calculated from a minimum 6 days of collection data at each site.  

 
 

Results & Discussion  
Diurnal activity for P. tricuspis with no competition (Fig 1), Bertagnolli and Graham 

unpublished data, was similar to P. tricuspis activity in South America (Pesquero et al. 1996) with 
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peak activity around 7 to 8 hours past sunrise. However, in areas with competition from P. 
curvatus in Alabama, this activity pattern has changed to a small amount of activity occurring 
continuously during the day (Figs 3 & 4). P. tricuspis were collected only in limited numbers 
throughout the summer at both sites.  

In areas of no competition (Fig 2), P. curvatus had a peak flight activity between 10 and 11 
hours after sunrise with a smaller activity peak around 5 hours past sunrise (Bertagnolli and 
Graham 2005). In competition with P. tricuspis alone (Fig 3), P. curvatus was found to have two 
peak flight times, ranging 3 to 5 hours after sunrise and 10 to 12 hours after sunrise. When P. 
litoralis were also present (Fig 4), the late afternoon activity peak still occurred, but there was no 
morning peak of activity.  

P. litoralis were active for the first 3 hours after first light and the last 3 hours before dark 
(Fig 4). This pattern is consistent with P. litoralis activity in South America (Pesquero et al. 
1996). However, we found no activity by P. litoralis during mid-day during our study, unlike in S. 
America where they are present in low numbers all day.  

Wilcox Co. has 3 phorid species present, but it has greater P. tricuspis activity than Lee 
Co. with only 2 phorid species. However, P. curvatus have been established at the Lee Co. site for 
3 years longer than the Wilcox Co. site.  

P. curvatus seems to be out-competing and displacing P. tricuspis when both of the species 
are established together. The lower densities of P. tricuspis are similar to those found by Porter, 
2010 in Florida and Lebrun et. al. 2009 in Texas. P. curvatus may be a more effective biocontrol 
agent than P. tricuspis (Porter 2010), may be reducing densities of P. tricuspis (LeBrun et. al. 
2009), or may be more abundant due to the greater number of smaller fire ant workers in relation 
to medium size workers (Porter 2010).  
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Common ants found at baits when sampling for fire ants 

 
Johnny Johnson1, Alejandro A. Calixto2, Marvin Harris1, and Bart Drees3 

Texas A&M University1, Texas AgriLife Research2, Texas AgriLife Extension3 

 
 Baits (food lures) are an integral part in surveying and monitoring programs to estimate the 
composition and richness, to examine ant activity and behavior exhibit during recruitment 
(discovery and dominance) and to estimate the contribution of particular ant species to ecosystem 
processes. They are also an essential part of fire ant management and ecology programs across the 
infested areas in the US in particular for surveying, monitoring and estimating relative abundance. 
The standard technique consists of using hot dogs (Bar-S™) made of a mix of chicken, beef and 
pork as well other ingredients. The baits are placed either on a grid pattern, transects, circles or 
exes. Then they are left exposed for 45-60 minutes and then recorded the number of ants observed 
at each station. These baits are commonly used to set triggers for insecticide bait treatment 
depending on the ability of fire ants to discover and to dominate the baits (time and number of 
ants). For rapid assessments the ants are usually recorded but not collected and it is assumed the 
investigator is confident with the field identification. Many investigators using these baits have 
also observed different ant species at them. This is very common in specially those areas where 
fire ant treatments have been applied and the native ant fauna is restored. This poses as a problem 
as there are several species that are very similar to the red imported fire ant and that can 
potentially be misdiagnosed in the field while conducting rapid assessments when the baits and 
samples are not collected.  We have documented a broad range of species (nearly twelve) that can 
be found foraging on baits throughout the season before and after fire ants have been decimated. 
While some species are only encountered locally in high densities, others are found with regularity 
across Texas. Our goal is to develop an illustrated guide to the most common ants found foraging 
at these baits in Texas so it can be use as a tool in rapid assessments and to avoid impact of 
insecticide baits on non-target species. This pictorial guide consists of digital records of species 
foraging on baits in the field and digital images of each species taken using a microscope and a 
digital camera. A general description of each species describing taxonomy, behavior, and size of 
colonies accompanies each picture. This work will be the basis of a pocket-size, laminated field 
guide that an individual can carry with them for quick and reliable identifications in the field.  
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Response of Nylanderia sp. near pubens population to single broadcast application of 
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Introduction 
 Exact origin of Nylanderia sp. near pubens being found in and around the Houston, TX 
area is not known. Possibly they were introduced into the United States from one of the Caribbean 
Islands or South American countries through commerce. The exact species has not yet been 
determined. This ant closely resembles the Caribbean crazy ant (Nylanderia pubens) and for that 
reason, it is designated scientifically as N. sp. near pubens.  (Meyer and Gold, 2008).  More 
specifics on this ant can be found at http://urbanentomology.tamu.edu/ants/exotic_tx.cfm.  
 First discovered near Pasadena, Texas in 2002, the ant is referred to as the Rasberry Crazy 
Ant in the Pasadena area in recognition of its discoverer, a Pearland pest control operator named 
Tom Rasberry. 
 The biggest threat from N. sp. near pubens is their huge numbers.  These large numbers of 
N. sp. near pubens can be a nuisance to residents and businesses. One multi-queen colony can 
number in the millions.  N. sp. near pubens can blanket the ground and trees, creating 
uncomfortable situations that prevent residents from enjoying time outdoors. Pets and livestock 
may avoid the area due to the constantly crawling ants.  N. sp. near pubens has been found 
accumulating by the thousands in electrical equipment, causing short circuits and equipment 
failure. In some documented cases, the ants have caused tens of thousands of dollars in damage 
and remedial costs.  Critical electrical and computer systems in traffic signals, businesses, schools, 
hospitals and airports could be affected.  (Drees, Nester and Gold, 2009) 
 Typical control methods for other ants are not effective on N. sp. near pubens. Indoor 
treatments are not effective on outdoor nests and N. sp. near pubens is not attracted to most fire ant 
bait products.   Esteem® 0.86% EC Insect Growth Regulator (pyriproxyfen, Valent U.S.A. 
Corporation) according to manufacturer literature, acts by suppressing embryogenesis within the 
insect egg and by inhibiting metamorphosis and adult emergence of target insects. Esteem® has 
no activity on adult insects, but hatching of eggs laid by treated adults will be suppressed. Since 
Esteem® is an Insect Growth Regulator (IGR) and activity depends on the insect’s development, 
evidence of activity will be slower than typical contact insecticides. 
 A study to explore the effect of a single application of Esteem® 0.86 EC IGR on a 
population of N. sp. near pubens was initiated at a site in Harris County, TX used by the Master 
Gardeners of Harris County for various Master Gardener activities.  This site has various 
landscaped beds, vegetable growing areas, and greenhouses, and a very active   population of N. 
sp. near pubens.   
 
Materials and Methods 
 On July 30, 2010 a broadcast application of Esteem® 0.86% EC Insect Growth Regulator 
(pyriproxyfen) was applied at the Harris County Precinct 2 Master Gardener location (Figure 1).  
This location has various garden, orchard and landscape areas that are infested with an active 
population of N. sp. near pubens.  An area approximately 175 ft X 300 ft (1.2 acres) was marked 
off.  Fifteen hot dog (Bar S Jumbo size) food lures were placed in a 250 ft X 100 ft grid with an 
approximately 50 ft X 50 ft spacing (Figure 1) and checked for the presence of N. sp. near pubens 

103



 

 
 

25 minutes after placement (Figure 2&3).  Digital photographs were taken of each lure (Figure 2) 
and then the number of ants on top of the hot dog (Figure 3) was counted from the digital image.  
Picture sets were taken pretreatment (7/30/10), and at 2 week intervals (8/13, 8/27, 9/10, 9/24, and 
10/12) after treatment until the ant population began to crash. 
 The broadcast treatment was applied with a spray system built by Wylie Sprayers (Wylie 
Spray Center, 2820 N. Mechanic St (Hwy 71 N), El Campo, TX 77437) that consisted of a 50 gal 
tank, Hypro 252 diaphragm pump, 12 foot boom fitted with TeeJet XR8004VS nozzles, and a 
hand spray nozzle fitted with a number 8 orifice (Figure 4 & 5).   It was calibrated for 40 gallons 
per acre when the boom was used (Figure 4).  In some cases, do to obstructions, the hand spray 
nozzle was used (Figure 5).  A total of 48 gallons was used to treat the area.  The high rate of the 
Esteem® product (16 oz/acre) was used for this treatment. 
 Due to area restriction and since the infestation is restricted to only several acres, we were 
not able to replicate and add controls to the study.   We used a Before-After impact approach to 
analyze and interpret our data.  We estimated mean and 95% Confidence Intervals (CI) for the 
samples collected before and after the insecticide application. No overlap of CI indicates 
significant differences among the sampling periods.  In addition, we performed a T-test to 
compare the group of samples collected before and after the insecticide application.  Significant 
differences when P<0.05)  
 
Results and Discussion 
 Figure 6 shows the effect that one application had on the population of N. sp. near pubens 
at the Master Gardener Pct. 2 location.  Because of the ability of this ant to re-invade an area, one 
large plot area was used instead of breaking up into treated and untreated areas.  The population 
resurgence was then monitored by placing food lures within the treated area (Figure 1) and 
monitoring the ants that are attracted to the lures.  The overall T-test (Before-After) show a 
significant reduction on the number of ants on lures (P = 0.02) measured at the 14 day evaluation 
date (8/13/10 – No 95% CI overlap).  All evaluations after that time show that the population 
rebounded and any effects the IGR had on the population was gone.  
 The Esteem® 0.86% EC IGR does allow for a second application, 28 days after the first 
application.  A trial should be initiated testing two applications of this product to a N. sp. near 
pubens.   
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Figure 1:  Aerial view of Harris County Pct. 2 Master Gardener location.  White dots 
represents approximate placement of food lures  

 
 

 
 

Figure 2:  Example of food lure used to attract N. sp. near pubens  
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Figure 3:  Example of digital image used for ant counts.  Only ants that were present on top 
of hot dog slice were counted.  Ants on the side of the hot dog were not included in the 
count. 

 
 
 

 
 

 Figure 4:  Wylie sprayer mounted in bed of Kubota utility vehicle 
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Figure 5:  Hand spray nozzle was used in instances where Kubota Utility Vehicle could not 
pass. 

 
 

 
 

Figure 6:  Mean number of N. sp. near pubens on hot dog lures at various evaluation dates.  
A T-test with P=0.02 was used to analyze data. 
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Appendix 1: 
2011 Program Agenda and Posters 

 
Monday, April 4 
 
12:00 -5:00 pm Registration (Francis Ann Moody Ballroom, Group Registration Desk) 
 
6:00 - 9:00 pm  Reception, Social (Viewfinders Terrace)  
 
Tuesday, April 5 
 
8:00 am - 5:00pm Registration (Group Registration Desk) 
 
8:00 am - 8:30pm Continental breakfast (Salons F & G) 
 
Opening Session (Salon E) – Dr. Paul R. Nester, Moderator  
 
8:30 - 8:40 Dr. Paul R. Nester, Texas AgriLIFE Extension Service, Extension Program 

Specialsit - IPM, Harris Co., TX  
 
8:40 - 8:50      The Honorable Joe Jaworski, Mayor of the City of Galveston, TX  
 
8:50 - 9:00 Dr. David Ragsdale, Head, Department of Entomology, Texas A&M University, 

College Station, TX  
 
9:00 - 9:10 Jimmy Bush, The Assistant Commissioner for Pesticide Programs, Texas 

Department of Agriculture, Austin, TX   
 
9:10 - 9:30 Doug Van Gundy, Central Life Sciences, Dallas, TX - Thank you to sponsors 

Wizzie  Brown, AgriLife Extension Program Specialist, Travis Co., TX – Poster 
display Dr. Bastiaan “Bart” M.  Drees, Professor and Extension Entomologist, 
Department of Entomology, College Station, TX - Award presentation Dr. Paul R. 
Nester - Housekeeping items and announcements. 

 
Behavior/physiology (Salon E) – Dr. Brad Vinson, moderator  
  
9:30 - 9:45 WITHDRAWN - Ontogeny of the fire ant alarm pheromone. Robert Vander Meer 

and Man-Yeon Chio (USDA/ARS - Gainesville, FL)  
 
9:45 - 10:00 Larval and pupal cuticular compounds and their effect on foraging behavior in the 

red imported fire ant.  Brad Metz and S. B. Vinson (Texas A&M University, 
College Station, TX) 

 
10:00 - 10:30  Break and Poster viewing (Salons F & G) 
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10:30 - 10:45  Fire ant odor-binding-proteins.  Robert Renthal (University of Texas at San 
Antonio, San Antonio, TX)  

 
10:45 - 11:00 Venom alkaloids of hybrid Imported fire ants in relation to colony sexual state.  

Samuel A. Ochieng (Tennessee State Univ., Nashville, TN),  J. Chen (USDA - 
ARS, Stoneville, MS) and F. Mrema (Tennessee State Univ., Nashville, TN) 

  
11:00 - 11:15 Trophobiotic relationship between Solenopsis invicta and Rhodesgrass mealybug 

(Hemiptera: Pseudococcidae): The potential for suppressing fire ant populations 
in grassland habitats by suppressing a source of carbohydrates.  Melissa Layton, 
Julio Bernal, and S. B. Vinson (Texas A&M University, College Station, TX) 

 
Biological Control (Salon E) – Dr. Robert Puckett, moderator  
 
11:15 - 11:30 Pseudacteon decapitating fly parasitism rates in fire ant colonies around 

Gainesville, Florida. Sanford Porter (USDA-ARS, Gainesville, FL)  
 
11:30 - 11:45 Effectiveness comparison of multiple sticky-trap configurations for Pseudacteon 

spp., phorid flies. Robert Puckett (Department of Entomology, Center for Urban 
and Structural Entomology, Texas A&M University, College Station, TX)  

 
11:45 - 12:00 Discussion (General fire ant, Where have the fire ants gone?) 
 
12:00 - 1:00     LUNCH (Salon D) 
 
Ecology and Impact (Salon E) – Dr. Alejandro Calixto, moderator 
 
1:00 - 1:15 Interspecific competition between two invasive ant species in Texas: Nylanderia 

sp. nr. pubens and Solenopsis invicta. Danny McDonald (Department of 
Entomology, Center for Urban and Structural Entomology, Texas A&M 
University, College Station, TX)  

 
1:15 - 1:30 Not only once: Putatively two independent invasions of the red imported fire ant 

(Solenopsis invicta) in Taoyuan, Taiwan.  Chih-Chi Lee, Chin-Cheng Yang, John 
Wang , Cheng-Jen Shih (Department of Entomology, National Tawan University, 
Biodiversity Research Center, Academia Sinica) 

 
1:30 - 1:45 Development of an ant counter for foraging assays or monitoring ant activity, 

James Anderson (Research Scientist  Center for Water and Wetland Resources 
University of Mississippi Field Station, MS) 

 
1:45 - 2:00 Soil foraging of the red imported fire ant (Solenopsis invicta) in managed 

turfgrass, S. Addison Barden and David W. Held (Auburn University, Department 
of Entomology and  Plant Pathology, Auburn, AL) 
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2:00 - 2:15 Using ArcGIS Server to share interactive distribution maps of fire ants and their 
natural enemies.  Kathy L. Flanders and Zandra D. DeLamar (Auburn University) 

 
2:15 - 2:30 Sponsors forum  (2-3 minute introductions, product promotion by sponsors) 
 
2:30 - 3:00   Break and Poster viewing (Salons F & G) 
  
3:00 - 3:15 Discovery of bubble-powered elevation and a description of the raft behavior of 

flooded red imported fire ants. Benjamin J. Adams, Rachel Strecker, Daniel 
O’Brien, Xuan Chen and Linda Hooper-Bui (Department of Entomology, 
Louisiana State University, Baton Rouge, LA) 

 
3:15—3:30 Supercolony-forming invasive ant effects on natural ant assemblages in 

Louisiana. Dillard Samuel Aguillard, Rachel Strecker and Linds Hooper-Bui 
(Department of Entomology, Louisiana State University, Baton Rouge, LA) 

 
3:30—3:45 Effects of oil pollution on ant communities on coastal dunes in Louisiana. Xuan 

Chen, Benjamin J. Adams and Linda Hooper-Bui Department of Entomology, 
Louisiana State University, Baton Rouge, LA) 

 
3:45 - 4:00 Effects of Flooding on volume of venom in Solenopsis invicta. Amber M. 

Papillion, Linda Hooper-Bui, Rachel Strecker and Benjamin J. Adams 
(Department of Entomology, Louisiana State University, Baton Rouge, LA)  

 
4:00 Adjourn 
 
Wednesday, April 6 
 
8:00 - 8:30 Breakfast in hotel (Hotel breakfast buffet, ticket provided)  
 
Exotic Invasive ant species (Salon E) – Dr. Paul R. Nester, Moderator  
 
8:30 - 8:45 Knock-down and residual efficacy of contact insectcides against the little fire ant, 

Wasmannia auropunctata (Roger) (Hymenoptera:Formicidae).  Arnold H. Hara 
and Susan K. Carbral (University of Hawaii)  

 
8:45 - 9:00 Relative attractiveness and efficacy of toxic baits to Argentine ants (Linepithema 

humile) in Lake Somerville, Texas. Alejandro Calixto (Texas AgriLife Research), 
Cesar Valencia (Texas AgriLife Extension Service), Joe Fihe (Texas AgriLife 
Research), Bart Drees (Texas AgriLife Extension Service) and Kimberly Knopp 
(U.S. Corps of Engineers)  

 
9:00 - 9:15 WITHDRAWN - Searching for baits with insect growth regulating effects on an 

invasive crazy ant, Nylanderia pubens. David Oi (USDA-ARS, Center for 
Medical, Agricultural & Veterinary Entomology, Gainsville, FA)  
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9:15 - 9:30 Discussion (Nylanderia spp., other invasive pest ant species) 
 
 
Fire Ant Management (Salon E) – Ms. Molly Keck, Moderator 
 
9:30 - 9:45 Status of the Federal IFA Program. Anne-Marie Callcott (USDA-APHIS-PPQ-

CQHST, Gulfport, MS);  Charles Brown, Katherine Hough and Ron Weeks 
(USDA-APHIS-PPQ) 

                    
9:45 - 10:00 Regulatory impact of imported fire ants on Texas Agriculture. Awinash P. 

Bhatkar (Texas Department of Agriculture, Austin, TX) 
 
10:00 - 10:15 Break (Salons F & G) 
 
10:15 - 10:30 Talstar® Xtra Granular Insecticide: a new tool to control fire ant mounds quickly. 

Reid Ipser and Dina Richman (FMC Corporation) 
 
10:30-10:45 Home remedies for fire ant control - do they really work? Wizzie Brown (Texas 

AgriLife Extension Service) 
 
10:45 - 11:00 Target-specific lure and switch grid spot treatment approach for fire ants: Camp 

Bullis Karst Caves Project. Molly Keck, Bart Drees, Alejandro Calixto, Natalie 
Cervantes (Texas AgriLife Extension Service and Texas AgriLife Research) 

 
11:00 - 11:15 The use of banded applications to reduce bait damage to markers in cemeteries. 

Douglas Petty; Kelly Loftin, John D. Hopkins (University of Arkansas, Division 
of Agriculture, Cooperative Extension Service) 

 
11:15 - 11:30 Pasture renovation by dragging ant mounds and broadcast baiting to eliminate red 

imported fire ants. Philip Shackelford, Bart Drees, Alejandro Calixto, Paul Nester 
(Texas AgriLife Extension Service and Texas AgriLife Research) 

 
11:30 - 11:45 Two year evaluation of ARINIX® for limiting invasion of fire ants into irrigation 

controller boxes at Bear Creek Gold World, Houston, TX. Anthony Camerino, 
Paul Nester, Bart Drees, Alejandro Calixto (Texas AgriLife Extension Service 
and Texas AgriLife Research) 

 
11:45 - 12:00  Developing and delivering decision support systems for use in fire ant   

management: Fort Sam Houston case study.  Alejandro Calixto3, Andrew Birt1, 
Bart Drees 2, Molly Keck2, Natalie Cervantes2, Luis Calixto3, Marvin Harris1 

(1Texas A&M University; 2Texas AgriLife Extension Service; 3Texas AgriLife 
Research) 

 
12:00 - 1:00 LUNCH (Salon D) 
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Fire Ant Management (con’t) – Ms. Molly Keck Moderator 
 
1:00 - 1:30 Imported fire ant treatment strategies in larger landscaped  areas.  Paul Nester, 

Alejandro Calixto, Bart Drees (Texas AgriLife Extension Service and Texas 
AgriLife Research) 

 
1:30 - 1:45 IPM Training Consortium's new fire ant course. Kelly M. Loftin1, Corder, R. F., 

Wiedenmann, R.N.1; Kathy L. Flanders2, John D. Hopkins1, M.E. Ascerno3; M.J. 
McDonough3  (1University of Arkansas;2 Auburn University; 3University of 
Minnesota) 

 
1:45 - 2:00 Update on the Fire Ant Community of Practice (part of the National eXtension 

initiative). Bart Drees (Texas AgriLife Extension Service) and Kathy Flanders 
(Auburn University) and the Imported Fire Ant eXtension Community of Practice 

 
2:00 - 2:15 Expanding fire ant community of practice’s reach through  social media. Maggie 

Lawrence (Alabama Cooperative Extension System) 
 
Thursday, April 7 
 
8:00 - 12:00 eXtension Fire Ant Community of Practice Work Session (Room TBD) Kathy 

Flanders (Alabama Extension Service) and Bart Drees (Texas AgriLife Extension 
Service) 
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POSTERS 
 
Behavior/physiology 
 
DSP01)  PCR screening for microsporidian and social form in red imported fire ants 

Solenopsis invicta Buren): Recommendations for collecting and DNA extraction. 
Julia Smith, Marvin Harris, Alejandro Calixto, Bart Drees, Karen Snowden and 
Brad Vinson (Texas A&M University). 

 
DSP02)   Mitochondrial gene expression in Solenopsis invicta. Liming Zhao, Jian Chen, 

Xixuan Jin and Walker Jones (BCPRU. ARS-USDA). 
 
DSP03)   Comparison of morphologic and molecular methods for identification of native 

and imported fire ant species. Karen Snowden (Texas A&M University- CVM), 
Brad Vinson and Bart Drees (AgriLife Research and Extension, Texas A&M 
University). 

 
DSP04)   Foraging dynamics of red imported fire ant (Solenopsis invicta) in a sweet potato 

field. Tahir Rashid (Alcorn State University), Jian Chen and James T. Vogt 
(USDA-ARS, National Biological Control Lab). 

 
DSP05)   Colony-level variation in foraging behavior of the red imported fire ant 

Solenopsis invicta). Alison A. Brockoven and Micky D. Eubanks (Texas A&M 
University). 

 
DSP06)   The digging behavior of Solenopsis invicta in relation to body size. Jason R. 

Carbaugh and S. Bradleigh Vinson (Texas A&M University). 
 
Fire Ant Management 
 
DSP07)   Potential new insecticides and application techniques for quarantine level drench 

treatments of balled-and-burlapped nursery stock. Xikui Wei (USDA-APHIS-
PPQ-CPHST) and Jason Oliver (Tennessee State University). 

 
DSP08)   Evaluation of two commercial baits against red imported fire ants in an Arkansas 

cemetery. John D. Hopkins, Kelly M. Loftin and Douglas Petty (University of 
Arkansas, Division of Agriculture, Cooperative Extension Service). 

 
DSP09)   Potential efficacy of a novel soft bait for control of the red imported fire ant. 

Micky Eubanks, Hannah McKenrick, Lacy Campbell and Shawn Wilder (Texas 
A&M University). 

 
DSP10)   Impact of toxic baits on field populations of the two social forms of the fire ant 

and other ecological implications. Alejandro Calixto, Marvin Harris (Texas 
A&M University), Bart Drees (Texas AgriLife Extension Service) and Johnny 
Johnson, (Texas A&M University). 
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DSP11)   University based research on the effectiveness of home remedies to control red 

imported fire ants, Solenopsis invicta (Hymenoptera: Formicidae). Kimberly 
Schofield, Wizzie Brown and Bastiaan Drees (Texas AgriLife Extension 
Service). 

 
DSP12)   Insecticidal activity of fire ant venoms on Plutella xylostella larvae. Li-Chuan 

Lai (Department of Entomology, National Taiwan University), Jen-Teh, Juinor 
(College of Medicine, Nursing and Management), Rong-Nan Huang and Wen-Jer 
Wu (Department of Entomology, Research Center for Plant Medicine, National 
Taiwan University). 

 
DSP13)  Effects of baits on the efficacy of Solenopsis invicta. Xing Ping Hu, Zhonglin 

Ynam (Auburn University).  
 
Biological Control 
 
DSP14)   Changing patterns of Pseudacteon spp. diurnal ovipositional activity. L.C. 

“Fudd” Graham and Kelly Ridley (Auburn University). 
 
DSP 15)  Introduction of the fire ant decapitating fly Pseudacteon obtusus in the United 

States: factors influencing establishment in Texas. R.M. Plowes, e.g. LeBrun and 
L.E. Gilbert (University of Texas at Austin). 

 
Ecology and Impact 
 
DSP16)   Common ant fauna observed at lures when sampling for fire ants. John Johnson, 

Alejandro Calixto, Marvin Harris and Bart Drees (AgriLife Research and 
Extension, Texas A&M University). 

 
Exotic Invasive ant species 
 
DSP17)   Response of Nylanderia sp. nr. pubens to single broadcast application of 0.86% 

EC Esteem® Insect Growth Regulator. Paul R. Nester (Texas AgriLife 
Extension Service) and Tom Rasberry (Rasberry Pest Professionals). 
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