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INSIGHTS INTO THE HISTORY OF FIRE ANT CONTROL 

David F. Williams 
USDA-ARS, Center for Medical, Agricultural, and Veterinary Entomology 

1600 SW 23d Drive 
Gainesville, FL 32608 

Since its introduction into the United States over 70 years ago, the red imported fire ant, 
Solenopsis invicta, presently infests more than 3 10 million acres (126 million hectares) in thirteen 
states and Puerto Rico. The recent invasion of California could allow this pest the necessary 
foothold needed for the spread along the west coast of the U.S. This ant has had a substantial 
impact in the U. S. on humans, amculture, wildlife and other organisms in the environment, and 
has caused damage to roads, electrical equipment, and telephone junction boxes. 

The control of the fire ant has taken many twists and turns during the years since its 
first discovery with loads of advice given, numerous solutions recommended and many 
control techniques tried, however, it is still with us, expanding its range, and continuing to 
pose major problems. When fire ants were first discovered in 1929, their range was limited to 
the northern Mobile area and the small town of Spring Hill located nearby. In 2 years, they 
were discovered in other small communities and had spread to another county. Six years 
later, their populations had increased to levels of concern among the local people who 
demanded action from government agencies. Thus, the first organized control program for 
fire ants began in 1937 in Baldwin County, Alabama under the cooperative efforts of Federal, 
State and County agencies. Control consisted of opening a mound with a shovel, applying 1 
to 3 oz (28 to 84 g) of 48% calcium cyanide dust into each mound and then covering up the 
opening with soil. With the outbreak of World War 11, government control programs stopped 
but in 1948, control operations began again with the states of Mississippi and Alabama 
providing chlordane to farmers for fire ant control. In addition, the state of Louisiana fbnded 
the purchase of chlordane to farmers at cost and the state of Arkansas conducted an 
eradication project in 1957 in Union County and the city of El Dorado applying granular 
heptachlor by aircraft. In 1957, the U. S. Congress appropriated over two million dollars for 
a Federal-State cooperative project to use aerial and ground applications of granular 
heptachlor and dieldrin. Also, a Federal Quarantine was put in effect on all shipments of 
nursery plants, grass sod, sand, gravel and wood products with soil attached. Soon aRer the 
first treatments with heptachlor, mortality of wildlife began to occur and although rates were 
reduced several times, the growing concern with the effects on wildlife, intense criticism and 
pressure by many conservationists and some U.S. Congressmen to suspend the fire ant 
campaign was the beginning of the end ofthis program. Meanwhile, many f ie  ant researchers 
were well aware of the potential problems with large scale programs using chlorinated 
hydrocarbons and began development of baits for control at several laboratories in the South. 
Baits were thought to be far more environmentally acceptable than residual contact 
insecticides since only a very small amount of active ingredient is used in the formulation. In 
1962, because of the low application rate and the apparent lack of harm to the environment, 
mirex bait became the standard treatment for fire ant control replacing heptachlor. Mirex bait 
was used from 1962 to 1978 and was applied to more than 140 million acres (56 million ha). 





PARTNERS IN CRIME: IMPORTED FIRE ANTS AND THE RHODESGRASS 
MEALYBUG 

Ken R. Helms & S. Bradleigh Vinson 
Department of Entomology, Texas A&M University, College Station, TX 77843-2475 

We have discovered that the red imported fire ant, Solenopsis invicta, builds shelters for a 
variety of honeydew producing Homoptera. Most shelters are inconspicuous, built at ground 
level around the base of plants, and are integrated into the underground tunnel system. 
Homoptera shelters occurred on a diversity of plants, primarily native grasses. High density 
of shelters and Homoptera tended suggests that the Homoptera may be a major food source 
for imported fire ant colonies. In our study, most Homoptera in shelters were mealybugs 
(Pseudococcidae), although aphids also occurred. A majority of mealybugs in shelters were 
the rhodesgrass mealybug, Antonina graminis. Antoninagraminis is a cosmopolitan pest of 
grasses in tropical and subtropical regions of the world. The mealybug is of uncertain origin, 
and was probably introduced into the United States around 1900. In the United States, the 
distribution of Antonina graminis appears very similar to the distribution of the imported fire 
ant, suggesting that the mealybug could be an important factor in imported fire ant invasion, 
establishment, and persistence. 



IMPACT OF RED IMPORTED FIRE ANT INFESTATION ON NORTHERN 
BOBWHITE QUAIL ABUNDANCE TRENDS IN SOUTHEASTERN UNITED 

STATES J 

E. Myers, C. Allen & M. Horton 

Northern bobwhite quail (Colinus virginianus L.) populations are declining 
throughout their range. One factor contributing to the decline in the southeastern United 
States may be the red imported fire ant (Solenopsis invicta Buren). Recent research in Texas 
has documented that red imported fire ants can have a significant impact on northern 
bobwhite quail. That research was conducted in areas where fire ants are predominately 
polygynous (multiple queen). Polygynous infestations have much higher mound densities than 
the monogynous (single queen) form. In most of the southeastern United States, fire ants are 
predominately monogynous. We determined if there was a relationship between the invasion 
of monogynous red imported fire ants and abundance trends in northern bobwhite quail in the 
southeastern United States. For Florida, Georgia, and South Carolina we compared average 
northern bobwhite quail abundance based on Christmas Bird Count data for each county 
before and after fire ant invasion, and conducted regression analyses on bobwhite quail 
abundance and year preinvasion, and abundance and year postinvasion. Regionally, northern 
bobwhite quail were more abundant before (0.067 k 0.01 8 bobwhite quail per observer hour) 
than after fire ants invaded (0.019 * 0.006; Z = - 3.746, df = 18, P_ < 0.001). There was no 
significant regional population trend for northern bobwhite quail (2 = 0.24; df = 9, P = 0.13) 
before fire ant invasion. Post-invasion, northern bobwhite quail populations significantly 
declined regionally (2 = 0.76, df = 15, P < 0.001), and in Florida (2 = 0.71, df = 15, f l <  ad 

0.01) and South Carolina (2 = 0.50, df = 9, P = 0.01). The number of years that a county had 
been infested by fire ants explained 75% of the yearly variation in northern bobwhite quail 
abundance after invasion, despite >30 yr variation in invasion dates. 



RED IMPORTED FIRE ANT ATTACK OF QUAIL EGGS IN TEE 
LABORATORY 

L.C. Calix & L. M. Hooper-Bui. Department of Entomology, Louisiana State University 

Red imported fire ants, Solenopsis invicta Buren, attack different species of eggs of 
ground or box nesting species including reptiles and wild bird eggs (Allen et al. 1994). 
Reports have shown fire ants to attack wild bird eggs such as wood ducks (Sikes & Arnold 
1986), Attwater's prairie chicken, northern bobwhite quail, and scissor-tailed flycatcher 
(Wilson & Silvy 1988). Stoddard (193 1) & Travis (1938) first reported fire ants as a source 
of quail egg mortality. Now there is controversy about the attack of fire ants on hatching and 
incubating quail eggs. Dewberry (1962) reported that incubating birds were undisturbed by 
fire ants, but he also reported that 12% of hatching quail eggs were destroyed by fire ants. 
Simpson (1976) observed that out of 1725 quail nests in Georgia, fire ants destroyed only 1 
nest. 

This experiment is an initial effort to provide more information about red imported fire 
ant attack on quail eggs in the laboratory. Our objective was to determine if there is a 
diierence in attack of breached or unbreached eggs. We also wanted to determine if colony 
hunger was associated with attack. 

Materials and Methods 
Three starved and three satiated fire ant colonies were each offered a binary choice 

test with damaged and undamaged quail eggs. Eggs were damaged by punching them with a 
pencil to try to simulate an initial breach made by hatching birds (called pipping). Prior to the 
experiment, colonies were starved for 48 h during which they were only provided water. Eggs 
were weighed before exposure to colonies and again at 24 h. Number of ants attacking the 
eggs were observed and counted hourly during the first 8 h and at 24 h. 

Results and Discussion 
Starved colonies had a higher number on fire ants attacking quail eggs when compared 

to satiated colonies. Fire ants attacked both damaged and undamaged eggs almost 
immediately after they were placed in the colony and the number of ants on the eggs increased 
through time (Figure I), reaching their peak after 5 h on damaged eggs and after 24 h on 
undamaged eggs. When given a choice, undamaged eggs were less attractive to fire ants, with 
lower number of ants attacking them compared to damgged eggs. After 24 h, ants removed an 
average of 2.4 g with the damaged egg weight reduced fiom 10.3 g to 7.9 g active feeding on 
the proteinateous contents. No weight changes were observed on undamaged eggs. 







THE ENDANGERED SCHAUS SWALLOWTAIL (PAPZUO ARISTODEMUS 
PONCEANUS): PREY FOR THE RED IMPORTED FIRE ANT 

Forys, Elizabeth A.1, Anna Quistofl, and Craig R. Allen2. 'Natural Sciences Collegium, 
Eckerd College, 4200 54& Ave. S., St. Petersburg, FL 3371 1; and 2U. S. Geological 

Survey, Biological Resources Division, South Carolina Cooperative Fish and Wildlife 
Research Unit, Clemson University, Clemson, SC 29634. 

The Schaus Swallowtail, Papilio (Heraclides) aristodemusponceanus, is a large dark 
brown and yellow butterfly that historically occurred in hardwood hammocks ranging from 
South Miami to the upper Florida Keys. Much ofthe remaining hardwood hammock habitat 
is badly fragmented by roads and human development that may alter the rnicrohabitat within 
the hammocks and increase the probability of invasion by non-native predators and 
competitors. The Schaus Swallowtail is currently listed as federally endangered and one 
invasive non-native species that may have an impact on the Schaus is the predaceous red 
imported fire ant (Solenopsis invicta Buren). We estimated abundance of red imported fire 
ants in Schaus swallowtail habitat and the potential to decrease red imported fire ants through 
chemical ant baits. In addition, we conducted laboratory experiments to determine how 
vulnerable swallowtail life stages are to red imported fire ant predation. We found red 
imported fire ants at 50% of transects in the hardwood hammock and at up to 40m fiom the 
edge of the hammock. Chemical treatments were only mildly effective at decreasing red 
imported fire ant abundance. All swallowtail life stages were vulnerable to predation by red 
imported fire ants, 100% of the eggs, larvae, and pupae were consumed. Because of the 

~ d 

vulnerability of the swallowtail life stages to predation and the ineffectiveness of the chemical 
treatments, habitat restoration that decreases red imported fire ant abundance may be the 
most cost-effective method of decreasing the potential impact from red imported fire ants. 



EFFECT OF RED IMPORTED FIRE ANT (RIFA) FORAGING ON 
DETERMINATION OF POST-MORTEM INTERVAL (PMI) 

MG Colacicco and WK Reeves 
Department of Entomology 

Clemson University 
1 14 Long Hall 

Clemson, SC 29634 

Law enforcement frequently uses the insects that are present on a body and stage of 
decomposition to help establish post-mortem interval (PMI) in homicide investigations. High 
densities of red imported fire ants (RIFA) near a body may alter the arthropod succession or 
the time that it takes for a body to reach different stages of decomposition. The goal of this 
research is to determine if foraging by RIFA has an effect on carcass decomposition. 

This study was conducted in February and March 2000. Four field sites were located 
in the area of Clemson, South Carolina. RIFA foraging activity was determined by placing 
multiple-species ant attractant (MSAA) baits every 15m throughout each field site. Six 
chickens were randomly placed at each site and secured in wire cages. After two weeks, 3 
chickens were randomly selected from each site for removal. Representatives of all insects 
present on each of these chickens were preserved. Maggots from each carcass were reared to 
adulthood for identification. Four weeks after initial placement, the remaining chickens were 
removed fiom the field sites. Insects were collected as previously described. Once all 
chickens were removed, PMI was determined for each and ANOVA was conducted across 
sites to determine if there was a difference in PMI estimate based on RIFA foraging. 



RED IMPORTED FIRE ANT DISTRIBUTION AND MOUND SIZE UNDER 
DIFFERENT CROPPING SYSTEMS (2-YEAR DATA) 

Donald G. Manley 
Department of Entomology, Clemson University 

The red imported fire ant, Solenopsis invicta Buren, may build large mounds which can 
present a problem to growers. When farm machinery hits large mounds, considerable damage 
may result. Although it is known that soil type, cultivation, and vegetative cover influence 
both mound size and distribution, few specifics are known. It is the objective ofthis study to 
show what influences different cropping practices may have on fire ant distribution and 
mound size. A fourteen acre field on the Pee Dee Research and Education Center was split 
roughly down the middle. One half has been farmed using conventional cropping practices 
(varieties, row spacing, tillage, fertilizer, etc.), the other with more innovative practices 
(including narrow row spacing and minimum tillage). The entire field was planted in corn in 
the spring of 1998. After harvest, the corn was followed by soybeans. Shortly after soybean 
planting (June 1998), baseline fire ant infestations in the field were nine mounddacre in the 
conventional side, and five moundslacre in the innovative side. After soybean harvest 
(October 1998), there were 18 mounds/acre in the conventional side, and 44 moundslacre in 
the innovative side. This represents 2x and 9x increases, respectively. All mounds were 
mapped on both occasions using GPS technology. 

The procedure was repeated in the Spring of 1999, after planting corn. At that time, the / 

numbers of mounds per acre were 49 in the conventional, and 37 in the innovative. Mounds 
were once again flagged, counted, and mapped on 7 October 1999, following corn harvest. 
At that time, the numbers of moundslacre were seven and 39, respectively. While numbers on 
the innovative side had remained about the same, numbers on the conventional side had 
decreased by about 9x. Cultivation and relatively wide row spacing, along with hot, dry 
weather, drastically reduced mound numbers on the conventional side of the field in 1999. 



MODELING HABITAT SELECTION BY SOLENOPSIS INKETA 

MG Colacicco and JW McCreadie 
Department of Entomology 

Clemson University 
1 14 Long Hall 

Clemson, SC 29634 

Research Summary 

The goal of this research is to create a predictive model of Red Imported Fire Ant @FA) 
habitat selection in South Carolina grasslands. Ultimately, this model will be used to help 
predict RIFA population levels in a given area and improve pest management. This model 
will be particularly usehl in areas, such as cattle pastures, where heavy application of 
chemicals is ill advised. 

In May and June 1999, 15 sites were sampled throughout South Carolina. Five sites 
were located in the Piedmont, four in the Sandhills, and six in the Coastal Plains. Five sites 
were located on pastures, eight on hay fields, and two on other fields. Independent variables 
measured at each site were soil chemistry, soil type, vegetative cover, soil moisture, soil 
temperature, ecoregion in which the site was located, and land use. The dependent variables 
were RIFA foraging, number of other ants foraging, mound density, mound height, and 
mound volume. 

Analysis of variance was used to determine whether ecoregion, soil type, and land use 
significantly affect the dependent variables. Significantly greater numbers of RIFA foraged on 
sandy soil than on fine loam soil (Table 1). Mound height and volume in the Coastal Plains 
were higher than in the Sandhills and Piedmont (Tables 2 and 3). Land use and mound 
density were not related to any of the dependent variables. 

Principal components analysis (PCA) was used to examine the variables for soil 
chemistry (pH, buffer pH, Na, Ca, Mg, and K), soil temperature, soil moisture, and percent 
vegetative groundcover. The independent variables were condensed into three statistically 
independent principle components (PC), accounting for 79.3% of the variance. PC1 was 
composed of pH, Ca, and Mg and accounts for 39.8% of the variance. PC2, representing soil 
temperature, accounts for 25.3% of the variance. Potassium content ofthe soil was reflected 
by PC3, which represents 14.2% of the variance. Once the principle components were 
identified, stepwise multiple regression was performed (Table 4) to iden* any significant 
relationships between the dependent variables and the PCs. Mound height and volume were 
si@cantly associated with PC2 (soil temperature); however, none of the principle 
components were associated with RIFA foraging and mound density. 
A second field season will be conducted in May and June 2000. Twenty-five new sites during 
the second field season. The sites will again be equally distributed through the three major 
ecoregions of the state. Additional variables will be examined in 2000: vegetation height, 
vegetation type, air temperature, relative humidity, and total precipitation for six months prior 
to sampling. The inclusion of more habitat variables will help hrther elucidate those factors 
that influence RIFA population levels. 





A LANDSCAPE PERSPECTrVE OF FIRE ANTS (SOLENOPSIS ZNVICTA 
BUREN) AND IMPLICATIONS TOWARDS THEIR MANAGEMENT: AN 

INITIAL ASSESSMENT 

S. T. O'Keefe, R. M. Meegan, D. F. Wunneburger, A. Men, 
R. N. Coulson, and S. B. Vinson 

Texas A&M University 
College Station, TX 77843 

Red imported fire ants (RIFA) (Solenopsis invicta Buren) occur throughout the 
landscape in the post-oak savanna ecoregion of Texas. However, the density oftheir mounds 
and choice of foraging areas are not evenly distributed over the different habitat types or even 
within any given habitat. A spatially referenced study at a landscape scale was undertaken to 
assess areas of RIFA dominance as a basis for a hazard rating system for RIFA in the post- 
oak savanna. This primary study was based on surveys of mound densities throughout a 625 
acre study site conducted in 1998 and 1999. Two supplemental studies included comparing 
the foraging activity and relative species richness of ants across ecotones and measuring the 
fluctuation of RIFA mound densities throughout the seasons. 

To develop a hazard-rating map of RIFA in the post-oak savanna, sample points 
distributed randomly across the landscape were collected on three occasions. Focusing on the 
May 1999 and August 1999 collections, two factors, land cover type and patch size, were 
considered in landscape patch analysis of mound densities. Grassland, dense woodland and 
cleared woodland land cover types dominate the landscape. Dense woodlands are relatively 
unmanaged areas and contrast to cleared woodlands in terms degree of recent soil 
disturbance. Significant differences for mound densities were discovered in the May 1999 
sample when land cover type and patch size interaction was considered. For grassland and 
dense woodland, large patches tend to have higher RIFA mound densities than small patches. 
However, for cleared woodlands, mound densities decrease in large patches. In Aug 1999, no 
significant interaction between these two factors was discovered. Although mound densities 
decreased substantially in August 1999, densities for grassland and cleared wood indicated 
trends similar with May 1999. However, for dense woodlands, mound density did not 
significantly change with respect to patch size. 

For the ecotone study, the seven most common ecotones selected were: wood-grass, 
wood-pond, wood-cleared wood, wood-cultivated field, grass-pond, cleared wood-pond, and 
cleared wood-grass. A total of 227 pitfall traps were arranged along 63 transects and 
activated for seven days in the fall, 1998, and early summer, 1999. The RlFA and 16 genera 
of native ants were found among the seven ecotone types. The wood-grass ecotone was the 
most diverse, with all 17 ant genera represented. The RIFA, composing between 49% and 
94% of the total ants found for each ecotone, was significantly greater in abundance than all 
native ants combined in all seven ecotones. RIFA abundance was the most significant within 
the grass-pond and wood-cultivated field ecotones. 

In order to measure the fluctuation of mound density throughout the seasons, mound 
densities were surveyed at 30 different points at seven times in 1998 and 1999 in a single large 
grassland patch. There was a statistically significant decrease in the total number of active 





COLD TOLERANCE IN IMPORTED FIRE ANTS 

Shannon James, R. Pereira, and K. Vail 
Department of Entomology and Plant Pathology University of Tennessee 

In the past, it was theorized that imported fire ants could not maintain infestations north of 
the -1 2°C minimum isotherm. However, imported fire ants now infest areas north of the - 12°C 
minimum isotherm, and continue to slowly expand their range northward. There is some 
geographical segregation of the fire ant species as the red imported fire ant occupies most of the 
southern states, the black imported fire ant occupies the northern border of the fire ant range, and 
the red-black hybrid cuts a band of territory between the two. There has been speculation on the 
possibility of hybrid vigor increasing cold hardiness, which is expected to be an important factor in 
the survival and control of these ants within the northern boundaries. 

Our objective was to assess the effects of species, size, and infection with the biocontrol 
Thelohania solenopsae on the cold hardiness of imported fire ants. These ants do not display 
freeze-tolerance; therefore, cold hardiness may be based on ability to acclimate to cooler 
temperatures and depress their supercooling point. The supercooling point is recorded as the 

. lowest temperature reached before freezing, and a heat spike that results from the release of latent 
energy when the insect freezes. Supercooling points were recorded for individual large and small 
workers of Solenopsis richteri, S. invicta, S. richteri x invicta hybrid, and Thelohania infected S. 
invicta. Five colonies of each group were selected and within those colonies ten large and ten small 
workers were tested. The ants were attached to either a O.lmm or 0.Olmm diameter thermocouple 
and placed in a freezer. Data were recorded by a Campbell Scientific CR10 datalogger and viewed 
through use of the accompanying software. S. richteri and hybrid colonies were collected from 
Tennessee; S. invicta colonies used were from Florida 

There was additional concern about colony time spent in lab prior to testing due to 
supercooling point discrepancies in previous literature. We examined this in S. richteri and hybrid 
colonies by testing supercooling points within the first week after field collection of ants and 
retesting three months later. The S. invicta colonies were tested a month after their original field 
collection date and thus were not included in this comparison. Testing on new S. invicta colonies 
is currently underway. 

Our results found that time spent in the lab prior to testing significantly affected the 
supercooling point of imported fire ants. Variation among colonies of the same species increased 
after three months in the lab. Large S. richteri and hybrid workers displayed a decrease in 
supercooling ability while small ants showed an increase in supercooling ability after being in the 
laboratory for three months. Due to the significance of holding time effect on the supercooling 
point, the results for the S. invicta were not c~mpared with those for the S. richteri and hybrid ants. 
The Thelohania-infected S. invicta did display a colder supercooling point than uninfected S. 
invicta in both small and large workers. The lower supercooling point of the Thelohania-infected 
S. invicta may be a concern for use of this biocontrol in the northern region of the imported fire ant 
range. S. richteri workers supercooled at lower temperatures than the hybrid workers within the 
same size class and test time. While more testing is needed, a lower supercooling point appears to 
be a factor for range occupation by imported fire ant species. 



FROM NEST-DEFENDER TO SCOUT: TEMPORAL SUB-CASTE SWITCHING 
IN SOLENOPSIS ZNVTCTA 

Jim Martin and S. Bradleigh Vinson 
Department of Entomology 

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

One important characteristic of red imported fire ant (Solenopsis invicta Buren) societies 
is their large colony size. Workers, without centralized control, organize themselves to 
accomplish tasks needed by the colony as a whole. How workers order themselves to 
accomplish the various labor needs required by the colony is central to understanding the 
organization of insect societies (Wilson 1978). In ants in general there is at least a weak 
correlation between the age of the worker and the type of task in which she is engaged 
(Bourke and Franks 1995). Temporal or centrifugal polytheism is believed to be the process 
by which ants change tasks; as time goes on an ant is more inclined to become involved with 
tasks that take her from the center of the colony towards the periphery, and ultimately, out to 
forage (Bourke and Franks 1995). This process is also influenced by the current nutritional 
status of the nest and social stimuli (Traniello 1989). The ability of S. invicta to dominate 
habitats is, in part, probably due to the behavioral flexibility that large numbers of reserve 
workers allows them. 

Our objective was to quantifl the rate that ants move from reserve status to forager status 
under two nutritional regimes. This study was conducted over a 42 day period in February 
and March, 2000. Four mature monogyne fire ant colonies were dripped and weighed, and . 
had a mass of at least 70 grams (queen, brood, and workers). Arenas were prepared for each 
(dimensions: 6.5 x 1 m). The substrate of each arena was sand covered to a depth of 4 cm. A 
wooden nest-box (65 x 45 x 10 cm) filled with a combination of top soil and clay was placed 
in the center of each arena. Because of the favorable micro-climate in these nest-boxes, the 
majority ofthe fire ant colonies (queen, brood, dates and workers), established there. Steel 
walls were erected inside of the arenas, subdividing them into 1 1 patches. The nest boxes 
were placed in the center patch, the remaining patches simulating remote foraging patches 
that were connected to the colony area by glass tubes. Feeding stations were established near 
the nest-box, where the ants were fed artificial diet (hamburger meat, sugar, salt, multi- 
vitamins, gelatin, and water), crickets, and carbohydrate (10 % sucrose solution). For the 
first 34 days of the study each colony was fed as much as it could process. The last eight days 
of the study each colony=s food was cut by one half. 

We chose a mass marking technique, using Testors7 paints and airbrush, modified from the 
technique of Bhatkar et al. (1 99 1). Paper was placed at the top of the colony nest-boxes prior 
to disturbing the colonies by tapping the nest-box. Those workers that emerged were marked 
with a fine mist of paint. We took a digital image of the ants on the paper at the moment of 
painting, thus giving us a strong estimate of the number of workers marked. Those ants that 
responded to the disturbance represent a group of ants that are, at the moment of marking at 
least, a cohort of reserves responding to a particular task (alarm behavior) in a iimilar manner. 
We painted the ants on five separate occasions (each with a unique color), eight days apart. 





GLANDS IN THE ANTENNAE OF FIRE ANT FEMALES 

vinsonl, S. B.; R. ~enthal', ~ . ~ e l a s ~ u e z ~ ,  N. 1sidoro3, R. ~ o m a n i ~  and F.  in^ J 

1. Department of Entomology, Texas A&M University, College Station, TX 
77843 USA, 

2. Division of Life Sciences, University of Texas at San Antonio, San Antonio, 
TX 78249 USA; 

3. Department Arboricolture and Plant Protection, Perugia University, 06 12 1 
Perugia, Italy. 

Glands are described from the antennae of both worker and queen Imported Fire Ants, 
Solenopsis invicta Buren. This is the first description of glands in female aculate 
hymenoptera. Both SEM and TEM show the presence of type 111 glands (Noirot and 
Quennedey, 1991). These ectodermal glands are found on A9 of the workers and A9 and 
A10 of the queens. The ducts leading from the gland cells to the antennal surface exit through 
pores present on the glabrous region of the gland segment. Although the pores are more 
numerous on the dorsal surface, they form a ring around the antennal segment. Frequently, a 
paste-like secretion can be seen emerging from the pores of queens. 

Noirot, C. and A. Quennedey. 1991. Glands, gland cells, glandular units: some 
comments on terinology and classification. Ann. Soc. Entomol. Fr., 27: 123-128. 



QUEEN DOMINANCE AND THE ROLE OF ANTENNAL GLANDS IN THE 
DOMINANCE HIERARCHY OF QUEENS OF POLYGYNOUS COLONIES OF 

THE RED IMPORTED FIRE ANT (HYMENOPTERA: FORMICIDAE) 

Indira Kuriachan & S. Bradleigh Vinson 
Department of Entomology 

Texas A&M University 
College Station 

Texas 77843-2475 

The queens in polygynous colonies of the red imported fire ant (Solenopsis invicta 
Buren) differ in their ri~odii&ve output and in their attractiveness to workers. When 
separated, the queens can be ranked as a dominant queen and subordinate queens according 
to their worker attractiveness. We initiated a study to determine the potential advantage of 
aggregation and to determine the effect of queen dominance on the body weight, egg 
production and survival of subordinate queens. The results showed that aggregation is 
beneficial for both dominant and subordinate queens; however, the subordinate queens 
benefited more. In order to determine the role of antennal glands in the dominance hierarchy 
of the queens, i- e conducted a study by amputating the apical two or three antenna1 segments 
from both antennae and from one antenna of the dominant and subordinate queens. The 
removal of clubs from both antennae resulted in mortality of the queens, regardless of their 
status in the dominance hierarchy. The removal of antennomeres 
antennae of the dominant queen resulted in her losing the status as the most attractive queen. 
The amputation of one club had no significant effect upon the queens 
that the antennal glands have important an hnction in the contact b 
members. 



PROTEIN COMPOSITION DIFFERENCES IN ANTENNAL CLUB, 
FLAGELLUM AND SCAPE OF THE RED IMPORTED FIRE ANT 

Robert Renthal, Daniel Velasquez and Stephen Hoog 
Division of Life Sciences 

The University of Texas at San Antonio 

Previous studies of antenna morphology in red imported fire ants (RIFA) indicated 
sexual and caste differences [I]. In order to understand the fbnctional significance of these 
differences for communication and colony behavior, we have analyzed the protein 
composition of male and worker antennae, and also compared the protein composition of 
individual worker antenna1 segments. 

RIFA antenna morphology is summarized in figure 1 .The male antenna lacks the long 
scape (segment Al) and lacks the enlarged club (distal segments) found in female antennae. 
The male also lacks basiconic sensilla and has many more coeloconic sensilla. Queens have an 
additional segment in the club compared to workers. Segment A9 in workers and segments 
A9 and A10 in queens have secretory glands that are unique to Solenopsis [2]. 

worker 

male 

Figure 1: RIFA antenna segments 

Proteins in RIFA antenna were analyzed by SDS polyacrylarnide gel electrophoresis 
(figure 2). Two hundred worker antennae were dissected (ants were from polygyne lab 
colonies, collected in North Bexar County, Texas). Segments Al, A2-A8, A9, and A10 







CONTINGENT VALUATION OF SOUTH CAROLINA HOUSEHOLDS' 
WILLINGNESS TO PAY FOR IMPORTED FIRE ANT CONTROL 

S. Miller, M. Henry, B. Vander Mey, and P. Horton, Clemson ~n ive r s i t~ '  

The imported fire ant (FA) first appeared in South Carolina (SC) in 1952, and has 
since spread to each of SC's 46 counties. Households in SC and other southern states are 
impacted adversely by the IFA in several ways. First, the IFA poses a health threat, as it is 
aggressive and has a venomous sting. Second, household members may have to forgo 
outdoor leisure activities in order to avoid P A  stings. Third, households incur costs in 
treating and/or preventing IFA infestations and repairing lFA damage in and around their 
residences. Although households benefit from public programs that improve IFA control, 
these programs incur costs, and so the benefits of IFA control should be weighed against 
the program costs. The IFA can be thought of as a form of environmental pollution, so 
approaches used by economists to assess the benefits of environmental improvements 
(e.g., improved air or water quality) can be adapted to measure the benefits of IFA con- 
trol. Contingent valuation (CV) is one such approach. People are asked how much they 
would be willing to pay for an environmental improvement if they were able to purchase 
the improvement in a market. Summing the individuals7 willingness to pay (WTP) re- 
sponses gives an estimate of the aggregate benefits of the environmental improvement 
(Mitchell and Carson). Alternatively, under certain conditions the averting cost savings 
(ACS) approach provides an estimate of the lower bound of WTP for an environmental 
improvement by measuring individuals' expenditures to avert or defend against the pollu- 
tion effects (Bartik). A public program that improves the environment would result in a 
savings of these expenditures. 

Previous studies have provided estimates of the household benefits andfor cost 
savings fiom improved IFA control. Lemke and Kissam asked visitors to IFA information 
booths at various SC public gatherings how much they would be willing to pay per year 
for IFA control. The median response for 430 individuals was $10.01 to $30. Diffie et al. 
surveyed visitors to a IFA information booth at an agricultural exposition in Georgia and 
employees of an agricultural experiment station in southern Georgia. The mean of the 
household IFA-related expenditures fiom the pooled samples (320 respondents) was $35 
per year. Thompson et al. surveyed households in three counties in southern Arkansas, 
using Cooperative Extension Service mailing lists. Based on a sample of 325 households, 
they estimated mean annual IFA-related costs of $87 for urban households, defined as 
households with less than 1 acre or less of land; and $298 for rural households, defined as 
households with more than 1 acre of land.2 Salin et al. conducted an area-frame survey of 
households in five metropolitan areas in Texas. The mean annual household PA-related 
expenditure was $151 and tne mean CV response for IFA control was $89/household. In 
Miller et al., we used data fiom a survey of SC households to estimate benefits to SC's 

' Questions and comments should be addressed to Steve Miller, Agricultural and Applied Economics, 
Clemson University, Clemson SC, 29634, or smllr@clemson.edu. This research was hnded by the Clem- 
son Public Service Fire Ant Program. 

The costs for rural households included IFA damage to crops and livestock. 
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FIRE ANT EDUCATION: PART OF A COUNTY AGENT'S RESPONSIBILITY 

Kevin D. Jones, Grant Co. Agent - Staff chairman1 

Donna R. Shanklin, Asst. Extension specialist2 

Kelly M. Loftin, Asst. Extension specialist3 

1 202 W. Pine St., Sheridan, AR 7 165 5, grant@uaex. edu, kevinj@seark.net 
2 ~ .  0. Box 3468, Monticello, AR 7 1656, shanklin@uamont.edu 

3 P. 0. Box 321, Little Rock, AR 72203, kloftin@uaex.edu 

Fire Ant Education is part of a county agent's responsibility. In Grant County, Ar- 
kansas, a predominantly rural county of 16,000 people, 3 1 miles southeast of Little Rock, 
fire ants are one of many problems. Fire ants are a problem throughout the county, and 
impact a majority of residents. Integrating fire ant education into the overall county pro- 
gram is possible because so many residents are impacted by the red imported fire ant. 

INTEGRATION 
Our Extensio~l County Councils direct much of the programming. In Grant Co., 

they identified fire ants as one of the topics they wanted the county program to address. 
Based on phone calls to the county office fire ants are a definite concern. The phone calls 
helped to identifjr the areas where education was needed. Many people were using home 
remedies such as gasoline, and grits. Some people were using the correct products, just 
incorrectly. 

The following is an overview of how fire ant education was integrated into the 
county's Extension Program: 

INFORMATIONAL MEETINGS 
Informational meetings have been conducted in many of the Grant Co. communi- 

ties. Presentations at the local Rotary Clubs, and Cattlemen's are important also. The 
meetings address many of the questions local residents have about fire ant biology, and 
more importantly control options. The phone calls received help in programming many of 
the meeting, i.e., the meetings address many of the fallacies of fire ant control. Arkansas' 
success and failures in the neighborhood abatement process are generally included in those 
meetings. 

GRANT COUNTY YOUTH 
Youth are impacted by fire ants. Fortunately the Arkansas Extension Service has 

developed a coloring book and youth oriented video. The materials provide a ready-made 
program that enforces any presentation made at a school or youth program. Using fire ants 
as an example, youth are also introduced to entomology and ecosystem type concepts. In 
a "youth at risk" program youth selected fire ants as the subject for an informational 
booth at the county fair. Conducting programs with youth also helps in determining what 
is really being used to treat fire ants. An informal survey conducted in 1998 prior to an 







ARKANSAS CITY: A CASE STUDY IN COMMUNITY SPIRIT 

Rebecca Watson- Cooperative Extension Agent Desha County ' 
Donna Shanklin- Asst. Extension Specialist 

Kelly Loftin - Asst. Extension Specialist 
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The red imported fire ant (Solenopsis invicta) is a pest insect that has been reeking 
havoc on homeowners, cattlemen, businesses, churches, as well as parks and recreational 
areas. These pesky insects are diminishing people quality of life, due to their fiery sting 
and attraction to electrical conduits.In Arkansas, the Cooperative Extension Service at- 
tempts to address people's concerns about fire ants through education. Part of the educa- 
tion process involves informing people about the management options. The fire ant's 
presence can be minimized through proper use of pesticides. A Community-wide Fire Ant 
Abatement program is one of the options, and is defined as the reduction in the degree of 
intensity of fire ants. However, community involvement is key to having a successhl 
abatement program. We have found that once people are educated about the management 

..? I/ 

options, and the community is receptive to working together, the Extension Service can 
help them to organize and impact fire ant presence in their community. 

We have made a case study of one such example -- Arkansas City. Arkansas City 
is a small community of approximately 500 people located in the Delta region of southeast 
Arkansas. We have separated this case study into three steps: step one education, step two 
action, step three evaluation. 

STEP ONE EDUCATION: 
An Arkansas' Extension Agent's responsibility includes working with their county 

councils. These councils are members of the community who relate to the agent the 
community's concerns for extension programs. In recent years the Desha County exten- 

I 

I 

sion council has identified fire ants as a community concern. To address their needs, a fire 
ant education process was implemented in Desha County. 

An education meeting was set up with various community leaders throughout the 
county to educate them about the fire ant management options available to them in June of 
1998. The agent and fire ant educators met with county officials in to discuss fire ants and 
the potential for abatement programs in Desha Co. Those in attendance included Mayors 
and Chamber of Commerce members in the county as well as the County Judge. A brief 







WHITE COUNTY FIRE ANT EDUCATIONAL PROGRAM LEADS TO AREA- 
WIDE TREATMENT AND A 

PRO-ACTIVE STAND IN BEEBE, ARKANSAS 
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Abstract 

Red Imported Fire Ants were first discovered in White County, Arkansas in 1996. 
Since the initial find, isolated imported fire ant populations have occurred in several other 
areas of the county including a large infestation in Beebe. Because of the IFA occurrence 
in the county, the Cooperative Extension service launched an intensive fire ant educational 
program that included control demonstrations, public meeting, meeting with public offi- 
cials, and local media outlets. Success of this program has resulted in a pro-active ap- 
proach to fire ant management including the first large-scale organized abatement program 
in a NON-QUARANTINED county in Arkansas. 

Introduction 

White County, Arkansas is located in East Central Arkansas on the northern 
boundary of the Federal Imported Fire Ant Quarantine in Arkansas. In the spring of 1996 
red imported fire ants were first discovered in a flower bed in the city of Beebe in south- 
west White County. Since the initial discovery isolated imported fire ant populations have 
been found in several other areas of the county. 

Red imported fire ants were reported next in the fall of 1997 at a residence three 
miles north of Bald Knob in northeast White County. In the summer of 1998 red imported 
fire ants were reported in the city of Searcy on the White County Fairgrounds and later on 
in several other areas of the city. Infestations in Searcy were alarming <ice Searcy, with a 
population of 18,000 and located in central White County, is the county seat and financial 
hub of White County. The latest report of fire ants was in the fall of 1999 at a newly con- 
structed senior citizens home in the city of Pangburn located in north-central White 
County. All of these reports had the common origin of landscaping materials. 

The first demonstration conducted in the county was at the White County Fair- 
grounds in Searcy in August of 1998. A sense of urgency existed for the demonstration, 
since the County Fair was only a month away. The Extension Service (Whlte County Ex- 
tension Agents and Extension Fire Ant Specialist) worked closely to educate the Fair 
Board on the importance of treating and the economic impact and liability that fire ants 
could have for the fair. The fairground's 80 acres was broadcast treated on August 24, 











MOTIVATION OF HIGH SCHOOL YOUTH'S 
INTEREST IN FIRE ANT RESEARCH 
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Abstract 

Interest in studying the Red Imported Fire Ant by youth is high during elementary 
school years, but is not as evident during high school years. Whether this is a result of 
curriculum changes or entomology in general not being viewed as interesting as other bi- 
ology areas is unknown. In either case, there tends to be very few students who display a 
deep interest in continued fire ant studies or research. The Miller County Cooperative Ex- 
tension Service has shown success in involving High School Students in continuing their 
growth in fire ant studies through involvement in science fairs, research papers, and dem- 
onstrations. 

Discussion 

Each year over 1,500 elementary students in Miller County are introduced to fire 
ant studies through programs, activities, educational materials, Extension Service web -,.- 
pages, and demonstrations. By the time a student reaches the seventh grade, helshe has 
participated in at least one of these learning activities. Although the activities (such as the 
use of coloring books, puppets or videos) used with first through third graders may be 
considered fairly simpIistic the student will associate fire ant information and research with 
the Cooperative Extension Service. Thus as the student progresses in hisker studies, they 
are more likely to contact the Extension Service for the latest in research. 

Some examples of continued youth interests in fire ant studies are through: Term 
Papers involving fire ant related topic, Research conducted as a class project, and Science 
Fair projects. 

Student submitted term papers have ranged form: Great Mounds of Fire, a 12 page 
summary of the biology, history, and research of fire ants in the United States, to A Roval 
Wedding, a 12 page report on the mating habits and early colony development among sin- 
gle queen colonies. When working with these youth, it is important that you only assist 
with the gathering of information and provide guidance in keeping the subject relevant but 
not write the paper for them. 

Some classes have been involved in conducting their own research on fire ants. 
One such research project involved testing the effectiveness of a fire ant bait applied 
around the exterior walls of the school on controlling the number of fire ants found in the 
interior of the building. Another class research project compared the effectiveness of dif- 





PROGRESS REPORT: THE TEXAS IMPORTED FIRE ANT RESEARCH 
& MANAGEMENT PLAN 
September 1997 - March 2000 

Dr. Bastiaan "Bart" M. Drees, Fire Ant Project Coordinator 
Department of Entomology, Texas A&M University 

College Station, Texas 77843-2475 

ABSTRACT. In 1997, the Texas legislature finded the Texas Imported Fire Ant Research 
& Management Plan, providing $2.5 million annually to support research, education and 
regulatory programs to address the problems fire ants are causing in the state. The six-year 
plan is being implemented by the Texas Agricultural Experiment Station, the Texas Agri- 
cultural Extension Service, the University of Texas, Texas Tech University and the Texas 
Department of Agriculture. The goal of the plan is to eliminate the fire ant as a pest of ma- 
jor health and economic significance. The red imported fire ant, Solenopsis invicta Buren 
(Hymenoptera: Formicidae) has been estimated to cause $300 million in losses to Texas 
annually, with $67 million in losses to the cattle industry alone. Efforts are being focused 
on developing sustainable solutions such as biological control and genetic methods as well 
as improve integrated pest management solutions that are cost-effective and environmen- 
tally sound. Educational programs are promoting managing the fire ants on a community- 
wide basis using currently available technology and the "Two-Step Method" wherever ap- 
plicable. Information about the Plan can be found on the web site, http://fireant.tamu.edu. 

INTRODUCTION 

The red imported fire ant, Solenopsis invicta Buren, infests the eastern two-thirds of 
Texas, with localized infestations in Midland and Ector Couties, Lubbock and El Paso. 
Losses have been estimated at $300 million. Aside Erom medical impact to man and ani- 
mals, the ants disable electrical and farming equipment. The multiple queen form of the ant 
is increasing the damage they do. This accidentally-introduced species has become the 
dominant ant species, in part, because they were introduced without the compliment of 
natural enemies that occur in South America. There are more than 3 million households in 
DallasEort Worth, Austin, Houston, and San Antonio, and losses there were previously 
estimated at $93 million per year. Overuse and misuse of ant mound treatments is blamed 
for contamination of surface runoff water in several Texas cities, including Fort Worth. 

PROJECT ACTlVITIES 

In 1997, Texas institutions implemented the Fire Ant Research and Management Plan. 
The goal of the plan is to eliminate the red imported fire ant as a pest of major economic 
and health significance. About 35 projects were finded under the Plan at the University of 
Texas, Texas Tech University, Texas Department of Agriculture and within the Texas 











FIRE ANT MANAGEMENT PROGRAM IN A PUBLIC HOUSING PROJECT - 
MOUNT PLEASANT, TEXAS 

Charles L. Barr, Extension Program Specialist 
Rody L. Best, Extension Assistant 

Richard G. McCawer, CEA-AG Titus County 

Introduction 
The Showcase Program at the Mount Pleasant Housing Authority was initiated to 

demonstrate the efficacy, economy and practicality of community-wide fire ant management 
in a high-density housing situation. Several of the foundations of Integrated Pest Management 
(IPM), upon which these management programs are based, are to reduce pesticide usage, 
increase effectiveness and reduce cost. The Housing Authority proved to be an almost ideal 
location to illustrate these principles. 

Furthermore, the Housing Authority population was made up almost entirely of 
elderlyldisabled persons and families with young children, two groups particularly at risk of 
fire ant injuries. Control of fire ants in areas frequented by these individuals becomes a matter 
of safety rather than convenience. The project also gave us the opportunity to hold a meeting 
to publicize the Red Imported Fire Ant Research and Management Plan and educate the 
public on fire ants and their management. 

The Mount Pleasant Housing Authority 
The Mount Pleasant Housing Authority is knded through the U.S. Department of 

Housing and Urban Development (HUD). It consists of about 22 acres near a major highway 
intersection just south of the city of Mount Pleasant business district in northeast Texas. 
Mount Pleasant is about two-thirds of the way between Dallas and Texarkana on 1-30 and is 
the county seat of Titus County. The Authority is managed by Ms. Candace Martin who first 
brought their fire ant problem to the attention of her long-time friend, Mr. Dick Mccawer 
who is the Titus County Agent. The complex includes 120 single-story units in duplexes, 
triplexes and four-plexes. The units are arranged along winding streets and several cul-de- 
sacs. Families, comprising about 20% ofthe population, occupy one end ofthe complex with 
elderly andlor disabled residents occupying the rest. 

It must be stated that the Mount Pleasant Housing Authority does not fit the popular 
perception of a "housing project" - a barren, littered, broken-down set of drab buildings 
infested with drugs and crime. Rather, the area is shady, very well kept and rather pleasing 
in appearance. Over the years, residents have added landscaping around their units and many 
of the more active elderly residents take considerable pride in their yards. 

Associated Educational Activities 
By coincidence, a regional meeting of housing authority managers was held at the Mount 

Pleasant site on 16 September. Rody Best briefed them on the Fire Ant Plan and upcoming 
activities. Several managers have been in communication with Ms. Martin since that time. The 
management plan for the Authority was formally initiated on 17 September 1998 during the 













A TALE OF TWO NEIGHBORHOODS: EXAMINATION OF FIRE ANT 
INFESTATIONS BEFORE AND AFTER COMMUNITY-WLDE FIRE ANT 

TREATMENTS IN TWO SAN ANTONIO, TEXAS NEIGHBORHOODS 
Nathan Riggs, Extension Agent - IPM 

Texas Agricultural Extension Service, Bexar County 

Abstract 

The Jade Oaks and Countryside Neighborhoods in San Antonio, Texas instituted 
community-wide treatment programs for fire ant management in the Fall of 1998 and Spring 
of 1999. Fire ant-related treatment costs prior to initiating these programs averaged $1 11.30 
for 55% of survey respondents and $38.33 for 82.8% of survey respondents, respectively. 
Pre-treatment mound counts averaged 4.7 per lawn and 0.1 per lawn in the two 
neighborhoods and were reduced to zero from 2 weeks to 6 months aRer treatment. Prior 
to treatment, biological surveys captured 5 species of ants (including fire ants) in Jade Oaks 
and 1 1 species of ants (including fire ants) in Countryside. Post-treatment surveys captured 
3 ant species and 13 ant species respectively. Lawns in Jade Oaks were treated with a 
broadcast application of AMDROw Fire Ant Bait (hydramethylnon) while Countryside lawns 
received a broadcast application ofPTm 370 ASCENDTM Fire Ant Stopperw Bait (abamectin). 

Introduction 

Red Imported Fire Ants (Solenopsis invicta Buren) have been responsible for 
anywhere from $300 (Texas Imported Fire Ant Research and Management Plan) to $581 
million (Lard, et al) in losses to Texans each year. These damages come in the form of 
chemical and medical treatments, destruction of electrical equipment, and livestock losses. 
The largest source of pesticide expenditures against fire ant infestations occurs in urban areas. 
Costs attributed to fire ants in the San Antonio area alone were reported at $16.7 million in 
1992 (Texas Imported Fire Ant Research and Management Plan) and $202 million in 1998 
(Lard, et al). The Jade Oaks and Countryside Neighborhoods represent two distinctly 
different neighborhoods in terms of their ecosystems and fire ant infestation level. Each 
neighborhood instituted a community-wide fire ant management program with assistance from 
the Texas Imported Fire Ant Research and Management Plan. 

The Neighborhoods 

The Jade Oaks neighborhood is relatively new with home construction beginning 
during late 1996. The neighborhood is located in northwest San Antonio and is surrounded 
on three sides by post oak savanna and native grasses. The average lot size in Jade Oaks is 
-7,600 R2 including the home. Actual turf on each lot averages -4,000 R2. The majority of 
lots contain a range of shade from 0 to 35%. Turfgrass is primarily St. Augustine variety with 
a small number of Zoysia and Bermuda variety lawns as well. 

The Countryside neighborhood is older with homes ranging in age fkom 15 to 25 
years. The neighborhood is located in north central San Antonio and is surrounded by homes 













COMMUNITY-WIDE FIRE ANT MANAGEMENT IN DALLAS 
AND TARRANT COUNTIES, TEXAS: AN OVERVIEW 

Scott A. Russell, Extension Agent - I. P. M.: Fire Ants 
Texas Agricultural Extension Service 

Dallas and Tarrant Counties 

Introduction 
The red imported fire ant (Solenopsis invicta Buren) is the primary pest for which 

residents purchase pesticides. This pest creates problems not only when they sting people but 
also when they build unsightly mounds in lawns, gardens or electrical devices. Residents can 
be more effective at controlling fire ants and spend less money doing so if they work together 
to organize a community-wide fire ant management program. The Lakeview Country Estates 
Owners Association, (Mansfield, Tarrant County, Texas) is one example of such community- 
wide efforts. The Lakeview Owners Association is very active, hosting numerous 
neighborhood activities. These activities are oRen interrupted by fire ant stings. 

In an initial survey 93.8 percent of respondents reported fire ants present in their 
lawns. FiRy percent reported fire ants to be a moderate problem and an additional 37.5 
percent reported these pest to be a minor problem. Nearly sixty-three (62.5) percent spent 
money on fire ants and 37.5 percent treated at least once per month. 

The objective of this project was to establish a community-wide fire ant management 
program, teaching residents better methods to control fire ants and thus reduce the economic 
impact fire ants have on the neighborhood as well as documenting the biological impact of 
community-wide fire ant management. 

Materials and Methods 
Leaders in the association obtained written commitments fiom 52 ofthe 54 residents. 

This commitment involves the local residents agreeing to work with Texas Agricultural 
Extension Service (TAEX) for a period of two years as a research project. The Extension 
Service provided educational training, biological assessment, planning and guidance in 
organizing the community-wide treatment effort. The local community then provided data by 
responding to survey documents prepared by TAEX and assisting in biological assessments. 
An educational meeting was arranged to provide information to the residents and answer 
questions. "This meeting was the best attended meeting of the association in years", 
commented Mrs. Lesa Spangler, former association president. 

Biological assessment of the ant populations was documented on June 12,1999. Nine 
residents assisted with counting ant mounds if front lawns and collecting ant specimens for 
identification. Fifteen front lawns were inspected, average size was slightly less then 114 acre 
(9345.8 square feet). These lawns averaged 2.87 mounds each and a total of six species of 
"desirable" ants were collected. These "desirable" ants represent native or exotic species 
which may be good competitors of fire ants and their populations are worth preserving as a 
deterrent for fire ants. 

Selected treatments were applied on July 10, 1999. Three different treatments were 
available to residents. Forty-two residents chose to broadcast Amdroa Fire Ant Bait 





TRAVIS/WILLIAMSON COUNTIES' SHOWCASE PROGRAMS: AN UPDATE 
MT. BONNELUCOLORADO CROSSING HOMEOWNER ASSOCIATION 

AND APACHE OAKS NEIGHBORHOOD ASSOCIATION 

Lisa Lemon, Extension Agent - IPM - Fire Ant Project 
Texas Agricultural Extension Service, TravisMrilliamson Co. 

Introduction 

The Mt. Bonnell neighborhood consisting of 137 homes is an on-going pilot fire 
ant management project that began fall 1998. Of data obtained from a post-treatment 
survey in fall 1999, 84 percent of the respondents have noticed fewer fire ants since the 
project's inception. The neighborhood is a dynamic area resulting in several residents 
being unfamiliar with the fire ant project from 1998. Informal surveys conducted by this 
Extension Agent suggest that homeowners have high interest in fire ant management, 
since the neighborhood has many young families with small children. Prior to this 
project, 34 percent of respondents rated their fire ant knowledge as 'low'. Survey results 
indicate that 67 percent rated the project as 'highly valuable' in terms of helping them 
understand better fire ant control. 

Following an initial fire ant management presentation to the Apache Oaks 
Neighborhood Association by this agent on May 3, 1999, the residents decided to 
participate as a Apilot showcase@ demonstration for Williamson County. Their 
neighborhood was selected to develop documentation of the success of this fire ant 
management approach for use by other interested neighborhoods. In the Apache Oaks 
Neighborhood, critical data was obtained by monitoring imported fire ant populations and 
the presence of other ant species in yards. Residents were also surveyed to document 
pesticide use practice changes resulting from program participation, as well as the social 
and economic impact of fire ants on citizens in this urban neighborhood. 

The Neighborhoods 

Mt. Bonnell Subdivision was developed in the mid 1980's with several homes 
currently being built. It is located in west Austin bordered by Lake Austin on the west, 
with properties backing up to a tributarylgreenbelt on the south. Lot sizes widely vary, so 
for the purpose of this study, random lots were selected and portions of those lots were 
measured and recorded using G.P.S. coordinates. The resulting lot dimension averaged 
2,045 s.f. which contains either St. Augustine, Bermuda turf or mixture of the two, with 
part shade to sunny areas. 

The Neighborhood of Apache Oaks of similar age as Mt. Bonnell, is located in 
eastern Round Rock off FM 143 1, one mile north of Highway 79. There are 72 homes 
that comprise the subdivision and lot sizes are roughly 5,000 to10,OOO square feet 
including the home. Turf on lots is St. Augustine, Bermuda or mixture of the two with 
sun to part shade. 













THE CURRENT STATUS OF THE RED IMPORTED F'IRE ANT 
CONTROL PROGRAM IN EL PASO, TEXAS 
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Fire Ant Laboratory 
The University of Texas 
El Paso, Texas 79968 

ABSTRACT 
The red imported fire ant has been in the El Paso area for about 10 years. There 

were initially 4 isolated populations. We are experimenting with various insecticides 
and with ant predation on the founding queens of this pest. We have possibly 
eliminated one of the populations and greatly reduced a second population. Apparently 
it is possible to eliminate the red imported fire ant in newly invaded areas with isolated 
populations. 

INTRODUCTION 
The red imported fire ant was reported from the El Paso area in 1997, although it 

was probably introduced 10 years earlier (Mackay and Fagerlund, 1997). This species 
was reported from 3 separate areas in El Paso (Moreno et al., 1999), and was found in a 
fourth area in the summer of 1999. Nest densities ranged from a few nests, up to 40 
nests per acre. We are currently attempting to eradicate these populations with 
insecticides. We are also interested in using small, predaceous thief ants to eliminate 
founding queens. In this report, we discuss the results of our attempts to control this 
pest and the kture directions of our research. 

METHODS AND MATERIALS 
Our principal objectives are identiQing populations of the red imported fire ant in 

southwestern United States, and eliminating the populations while they are small and 
isolated. We use a standard technique to sample fue ants (Moreno et al., 1999). The 
method consists of placing 10 surface baits at each randomly selected location. Each 
bait consists of a piece of tuna flavored Tender vittlesB cat food, placed in a 1 ounce 
~ i x i e @  condiment cup. Five baits are placed in the front yard of a home, 5 baits in the 
backyard. In desert areas, we place 5 baits on each side of a road or trail. The baits are 
collected 30 minutes after placement of the bait, capped, placed in a cooler, and later 
frozen in the laboratory. 

We also establish subterranean traps baited with live mealworms, to sample 
potential predators of the founding queens of the red imported fire ant. 

We are attempting to control the ants using the insecticides ~ o ~ i c @  and ~mdro@.  
We are following the manufacturer's instructions in treating the mounds, and in 
broadcasting the baits in heavily infested areas. 

Predation on fire ant queens is currently being studied under laboratory conditions. 
Thief ants (primarily Solenopsis krockowi) are collected in subterranean baits, and 
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Introduction 
In the past 10 years there has been increased interest in area-wide insect pest 

management (Senfl 1995, Calkins 1997, Chandler and Faust 1997, Comis 1997, Landis 
and Marino 1999). Historically, treatments of large areas or entire communities for red 
imported fire ant, Solenopsis invicta Buren, control has been associated with aerial 
distribution of Mirex in southern infested states. Recently, new, less toxic chemistries for 
baiting have allowed area-wide red imported fire ant management using broadcast baits 
to gain a new popularity and many southern states have implemented community-based 
programs. 

Specifically, area-wide fire ant management strategies have included broadcasting 
an insecticidal bait followed by individual mound treatments with a contact insecticide a 
few days later (TAMU Technical bulletin). Although this strategy and others are well 
developed and are widely used in the southern states, area-wide ant management 
techniques have remained untested in urban areas, especially for control of red imported 
fire ants. In this study, we tested the community-based or area-wide fire ant management 
technique and compared it to individual homeowner efforts using broadcast treatment of 
baits. 

Materials and Methods 
We tested three insecticidal baits in an broadcast in an area-wide manner and on a 

smaller scale at individual residences. We randomly assigned the three bait treatments, 
Amdro, Award, and Distance to three replicate houses within each treatment area. A 40 
hectare subdivision of Baton Rouge, LA (East Baton Rouge Parish) (=Spanish Town) 
was chosen for the area-wide baiting campaign. The residents of Spanish Town broadcast 
the baits throughout the entire neighborhood on 'Put The Fire Out" day in April 1999. 
That same month, nine individual residences, also in Baton Rouge, were broadcast with 
bait by a professional pest control operator. Three residential properties were used as 
untreated controls for the individual effort and three large areas of interstate right-of-way 
were used for the area-wide untreated control. 

Ants were monitored in treated and untreated areas prior to treatment and 
monitored monthly after treatment using two methods. First, we counted active fire ant 
mounds on each of the replicate properties. Second, we placed four food traps in the front 
and back yards of nine individual houses and nine houses that were within the designated 









I. UPDATE ON THELOHmL4 SOLENOPSAE INOCULATION AND 
INFECTION STUDIES 

11. SEQUENTIAL APPLICATION OF INSECT GROWTH REGULATING AND 
METABOLIC INHIBITING FIRE ANT BAITS 

David H. Oi and David F. Williams 
USDA-ARS Center for Medical, Agricultural, and Veterinary Entomology 

1600 SW 23rd Drive, Gainesville, FL 32608 

I. Update on Thelohania solenopsae inoculation and infection studies. 
Field inoculations of the rnicrosporidium, Zhelohania solenopsae were made, 

in1998, in 10 southern states [AL, AR, FL, GA, LA, MS, NC, OK, SC, & TN] to assess 
the impact of T. solenopsae on fire ants under different climatic conditions. In 1999, 
infections have been detected in 7 of these states [AR, AL, FL, GA, LA, MS, NC], 
however spread of infection has been limited. T. solenopsae infections in the field have 
typically been found in polygyne populations. Infections were detected in an inoculated 
monogyne site located in Florida. Inoculations were made to 5 colonies in July 1998, and 
in July and November 1999, infections were detected in 2 and 6 non-inoculated colonies, 
respectively. 

Nearly 3 years of monitoring an inoculated polygyne field site in Florida, T. 
solenopsae infections have spread to over 85% of the fire ant nests sampled. Fire ant 
populations at this site have fluctuated, with a maximum decrease of 62%. 

To hrther assess the host range of T. solenopsae, colonies of the southern fire ant, 
Solenopsis xyZoni, which is a pest of almonds, were inoculated with red imported fire ant 
brood infected with T. solenopsae. After 12 weeks, colony infections were not evident, 
but this study is still in progress. 

T. solenopsae spores were detected in 93% of the male alates (n=45 from 7 
colonies) and 75% of female alates (n=133 from 9 colonies) initiating mating flights from 
infected colonies. Infections were also detected in 14 field collected, newly mated 
queens. Adult workers were produced by 9 of these queens. All infected queens died, 
with an average life span of 61 days (range 26-1 3 5 d). 





THE FIRE ANT MICROSPORIDIAN PATHOGENS 
THELOHAM SOLENOPSAE AND VAIRIMORPHA INVZCTAE: FIELD HOST 

RANGE, INTRACOLONIAL PREVALENCE, AND DUAL INFECTIONS 

Juan A.  rian no', David F. williams2 & David H. 0i2 

' USDA-ARS, South American Biological Control Laboratory 
Bolivar 1559 (1686) Hurlingham, Buenos Aires Province, Argentina 

USDA-ARS, Center for Medical, Agricultural, and Veterinary Entomology 
1600 SW 23 rd. Drive, Gainesville, FL, 32604 

The microsporidium Thelohanza solenopsae (Microsporida: Thelohaniidae) is a 
common disease on indigenous populations of fire ants in South America (Allen and S. 
Guido 1974, Briano et al. 1995~). Its impact on frre ants was studied in Argentina and in 
the United States (Briano et al. 1995a, 1995b, Briano et al. 1996, Williams et al, 1997, 
Briano 1999, and Williams et al. 1999). T. solenopsae is being evaluated for the 
biological control of the imported fire ants in the United States (Williams et al. 1999). 

Vairimorpha invictae (Microsporida: Burenellidae) is a rarer infection of fire ants 
in Argentina (Briano et al. 1995c) and nothing has been documented about its actual 
impact on fire ants. 

Field Host Range of Thelohania solenopsae 

A field host range study of Thelohania solenopsae was conducted intermittently 
from February 1994 to November 1999. Surveys were conducted at 38 preselected sites 
infected with T. solenopsae, in Buenos Aires and Santa Fe Provinces. In each site, 10 
baits were placed at 10-m intervals. The baits (open 7-ml glass vial containing a small 
piece of Vienna sausage) were lee on the ground surface for 30-60 minutes and ants 
collected were preserved in 70% ethanol for disease diagnosis and taxonomic 
identification. In addition, workers from leaf-cutting ant colonies and other fire ant nests 
visually detected in the vicinity of the sites were sampled and preserved. In the 
laboratory, a total of 505 samples was ground up individually and examined under phase- 
contrast microscopy (400x) for the presence of spore masses of T. solenopsae. The ant 
genera collected/sampled (and sample size) were: Solenopsis (351), Pheidole (57), 
Acromyrmex (20), Crematogaster (1 5), Wasmania (I), Camponotus (34), Prenolepis (2), 
Brachymyrmex (I), Linephithema (13), Conomyrma (2)  and others undetermined (9). T. 
solenopsae showed high genus-specificity since it was found only in S. richteri (26%), S. 
invicta (1 3%) and Solenopsis sp. (1 7%). 

Abundance of Vairimomha invictae 

The prevalence of the microsporidium Vairimorpha invictae in fire ant colonies in 
Argentina has generally been much lower than T. solenopsae. However, in 1988 certain 
areas of Buenos Aires Province (Isla Talavera and Saladillo), J? invictae infected up to 
60% of the colonies of S. richteri (Briano et al. 1995~). Within the last decade, it has 









THE FIRE ANT PARASITE SOLENOPSIS DAGUERREI: 
PROGRESS REPORT AT THE USDA-ARS-SABCLARGENTINA 

Juan A.  rian no', Luis A. ~alcaterra', David F. williams2 & David H. 0i2 

1 USDA-ARS, South American Biological Control Laboratory 
Bolivar 15 59 (1686) Hurlingham, Buenos Aires Province, Argentina 

2 USDA-ARS, Center for Medical, Agricultural, and Veterinary Entomology 
1600 SW 23 rd. Drive, Gainesville, FL, 32604 

The parasitic ant, Solenopsis duguerrei (Santschi) has been considered a potential 
candidate for the biological control of imported fire ants since the 1970's (Lofgren et al. 
1975, Jouvenaz et al. 198 1, Jouvenaz 1983 and 1990). Its presence was surveyed in South 
America and some detrimental effect has been documented on populations of the native 
fire ant S. richteri in Argentina (Bruch 1930, Silveira-Guido et al. 1973, Briano et al. 
1997, Calcaterra et al. 1999). 

Field host range 
Field host range studies were conducted by examining numerous ant colonies in 

San Eladio, Buenos Aires Province, Argentina. This is the only field site where S. 
hguerrei has been found consistently since 1995. A total of 4,3 16 ant colonies of 9 
species and 4 subfamilies were visually examined for the presence of the parasite. 
However, 96% were colonies of fire ants which are the predominant ants of the area. 
Other species found and examined were: Pheidole berg Mayr, Acromyrmex lundi 
Guerin, A. ambiguus Mayr, Camponotus punctulatus Mayr, Neivamyrmex pertyi 
Shuckard, Linepithema humile Mayr, and Brachymyrmex sp. S. daguerrei was found 
exclusively parasitizing 3.9% of the fire ants S. richteri Fore1 and S. quinquecuspis Forel. 
S. quinquecuspis is reported for the first time as host for S. daguerrei. 

Newlv mated queens 
Twelve colonies of S. richteri parasitized with S. daguerrei were collected in San 

Eladio in buckets coated with talc, brought to the laboratory, and placed in a plastic 
greenhouse. With appropriate weather conditions (24-33°C and high RH), 568 S. 
daguerrei sexuals were captured with an aspirator after they naturally flew out of the host 
colonies. From them, 97.5% were females and 81% lost their wings immediately after 
capture. Some were dissected (n=169) and insemination was confirmed in 84% of them. 
After several weeks, the colonies were separated from the soil by flotation and the 
remaining S. daguerrei females were dissected. Only 32% of were inseminated. We 
conclude that S. daguerrei mates within the host nest and mostly inseminated females fly 
from the host colony. 

Process of Parasitism 
The natural mechanism through which S. daguerrei enters a new fire ant host 

colony is unknown. Many tests were conducted to artjficially parasitize S. richteri 
colonies but none were successf-hl. Queens, sexuals, and pupae of S. daguerrei were 







A FIELD COMPARISON OF FIVE BROADCAST BAITS AS FULL RATE, 
HOPPER BLEND AND SKIP-SWATH APPLICATIONS 

Charles L. Ban, Extension Program Specialist - Fire Ant Project 
Rody L. Best, Extension Assistant - Fire Ant Project 

Bastiaan M. Drees, Professor and Coordinator - Fire Ant Project 

Introduction 
A number of conventionally-formulated broadcast baits have been introduced to the 

market in the last few years for the control of red imported fire ants (Solenopsis invicta 
Buren). The Texas Agricultural Extension Service's Fire Ant Applied Research Program has 
tested most of the active ingredients in field tests over the years, but has never conducted a 
large-scale, replicated test of the more readily available ones at the same time. Past research 
has also shown that a 50:50 hopper blend of hydramethylnon bait (~mdro@) plus an insect 
growth regulator (1GR)-based bait yields the fast speed of suppression of hydramethylnon 
plus the long duration of control characteristic of the IGR baits. Again, the combination has 
been tested with several of the products, but not all of them, and not in the same test. 
Similarly, the effectiveness of skip-swath application of baits has been shown to vary, 
depending on the bait. This method of application has not been tested on all the products, 
either, Skip-swath application, when klly effective, provides similar control to full-rate, full- 
coverage treatments using half the product and half the labor. 

Therefore, this test was designed to: 
a) compare the speed, maximum effectiveness and duration of control of five conventionally- 

formulated broadcast baits when applied according to label directions; 
b) compare the speed, maximum effectiveness and duration of control of four slow-acting 

baits when combined with hydramethylnon bait in a 50:50 hopper blend (1.5 lbs. total 
product per acre) and; 

c) compare the speed, maximum effectiveness and duration of control of all five baits when 
applied in alternating 30-foot swaths. 

Materials and Methods 
The site selected for the test was the Palestine Municipal Airport in central East Texas. 

The airport consists of several hundred acres surrounding 5,000 and 4,000-foot runways set 
at right angles to each other in a cross-like configuration. The site also has numerous taxiways 
and other paved areas. Soil consisted of deep sand over most of the site, changing to reddish 
clay and gravel within 10-50 feet of pavement. The majority of visible fire ant mounds were 
located in this heavier soil. Many other fire ant colonies seemed to be present in the sandy 
areas, but their mounds were diffuse and difficult to locate and define under even the best 
conditions. 

Plots dimensions were 300 x 150 feet (1.03 acres). To equalize the better mound 
formation conditions, all plots had one 300-foot dimension located along a paved surface. 
Plots were established 10 June 1999. With a few small gaps at the runway ends and to avoid 
overlapping at corners, plots completely lined both sides of the full length of both runways, 
all taxiways and several other paved surfaces around hangers and roads. 













FIRE ANTS IN CALIFORNIA: THE FIRST FIELD TRIALS 

Les Greenberg and Mike Rust, UC Riverside 

Some of the heaviest fire ant infestations in California are in the Coachella Valley near 
Palm Springs. Several golf course communities are heavily infested. Golf courses are a 
challenging environment for fire ant control because the most widely used baits deteriorate 
rapidly in the presence of water. Given the value of their turf, most golf courses are reluctant 
to turn off the sprinklers for more than one day. We were therefore interested in trying a 
fipronil granular product that can be applied without turning off the water. 

We used a drop-spreader to apply the granular fipronil adjacent to the houses 
alongside 3 holes of the golf course. There were 24 houses in all. The rest of the course was 
treated by the management with an initial treatment of pyriproxyfen followed about 1 week 
later with Arndro. We were therefore able to compare our results with their treatment. A 
control area consisted of a hillside adjacent to another nearby golf course that was not being 
treated at that time. 

Mounds can be hard to find in these areas due to frequent mowing. We therefore used 
consumption of 25% sugar water as an indicator of ant density. Sugar water was placed in 
graduated plastic vials that were placed every 20 ft around the houses. The vials are slightly 
inclined by placing them on a plaster holder. After 24 hrs the volume consumed could be read 
directly by holding the vial vertical and reading the scale, approximating to 0.1 ml. 
Evaporation from these vials is usually 0.1 rnl or less. Where possible we also made mound 
counts and recorded the information at the same time as the consumption data. Mound counts 'i 
could not be made in the control area. d 

The results show that ant activity decreased very quickly after the Amdro treatments 
The fipronil was slower, but after 5 weeks there was no statistical difference between the 
Distance - Amdro treatments and the fipronil treatments. ControI with both treatments was 
still very good after 27 weeks. However, the spring will tell whether the ant populations 
recover. We are particularly interested in seeing whether the fipronil has long-term residual 
effects in this heavily-watered environment. 

Distance -- Amdro 
I 
I 

I 

Jan x u g  Sep Oct Nw Dec Jan Feb Mar 



PRELIMINARY RESULTS OF INTRANIDAL INSECTICIDAL BAIT 
TREATMENTS ON THE RED IMPORTED FIRE ANT, SOLENOPSIS INVICTA 

(HYMENOPTERA: FORMICIDAE) 

Daniel I. Padilla, Nicholas B. Hogue, & William P. Mackay 
Fire Ant Laboratory, Department of Biological Sciences, 

University of Texas, El Paso, TX 79968 

ABSTRACT 

An "island" population of the red imported fire ant was discovered in the summer of 1998 
at Chamizal National Memorial in El Paso, Texas. We are trying to eliminate Solenopsis 
invicta but at the same time protect the native ant populations in the Memorial. The 
insecticides AMDRO", ~ o ~ i c @ ,   extinguish^, and combinations of AMDRO@/LO~~C", 
and ~ ~ ~ R o @ / ~ x t i n g u i s h ~  were evaluated with baits placed in the fire ant nests. The 
insecticides were placed in two 45-mL centrifbge tubes with ten holes (2-mm diameter) 
to allow access for fire ants in 101 colonies. The effectiveness of the insecticide delivery 
system was tested in both the field and laboratory. Laboratory tests were effective, but 
field treatments appear to have had a modest effect on surface activity. Substantial 
activity within the nests and high labor costs lead us to suggest that current broadcasting 
and individual mound treatment methods are more appropriate to control island 
infestations. 

INTRODUCTION 

The red imported fire ant, Solenopsis invicta was discovered at Chamizal National 
Memorial, in El Paso, Texas during the 1998 Texas State survey. Chamizal National 
Memorial requested that an additional survey be conducted to determine the extent of 
infestation. It was determined that S. invicta was the second most dominant species 
present at the Memorial (Moreno et. al, 1999). The Memorial has weekly outdoor 
concerts in the summer months that regularly attract 5,000 to 9,000 spectators and at the 
Fourth of July Concert, the crowd increases to 22,000+ spectators. 

The rapid expansion of the red imported fire ant observed in urban areas of eastern Texas 
brought alarm to the Memorial administration. The aggressive behavior of S. invicta 
causes problems in urban environments (Riggs, 1998). Some individuals are 
hypersensitive to the venom and may suffer chest pains, nausea or lapse into a coma from 
a single sting, (Drees, 1988). 

The objective of this experiment was to evaluate insecticidal baits placed in the nests of 
S. invicta. Intranidal baits were used for two reasons: (1) to protect the diverse biological 
ant fauna found at the Memorial and (2) to minimize public interference with the bait 
stations. There are several biological competitors and predators of S. invicta found at the 
Chamizal National Memorial. Moreno et al. (1999) found 15 other ant species present at 
Chamizal National Memorial. The insecticide delivery system was tested in both the field 
and laboratory. 













EFFICACY OF BROADCAST AND PERIMETER APPLICATIONS OF 
S-METHOPRENE FOR CONTROL OF THE RED IMPORTED FIRE ANT 

Matt Aubuchon, Gary Mullen, Michelle Perdue 
Department of Entomology and Plant Pathology, Auburn University 

Introduction 

Since the introduction of the red imported fire ant (RIFA) Solenopsis invicta Buren into 
Mobile, AL, in the 1930s, this ant has become a widespread pest in pastures throughout 
the southeastern United States. Research has focused on management plans that employ 
strategic use of insecticides to reduce treatment costs for landowners. The insect growth 
regulator methoprene (~xtinguish~) was selected for this study because it is registered for 
fire ant control in grazed pastures. 

Research Objectives 
To evaluate the efficacy of broadcast applications of ~xt in~uish@ at 1 lblacre for 
control of the red imported fire ant. 
To evaluate the spread of S-methoprene in plots receiving perimeter applications of 
ExtinguishB at ?4 lblacre. 
To assess the practicality of methoprene applications for the control of fire ants in 
grazed pastures. 

Materials and Methods 
Design: Grazed pastures located ten miles north of Auburn were selected for this 

study. Nine 1-acre plots were set up in a random complete block design, with each block 
containing one perimeter and one broadcast application and an untreated control (Zar 
1999). Plots were separated by a 30-m buffer zone to ensure treatment independence. 

Treatment: Applications of Extinguishm were made with a ~ o r o @  prototype bait 
spreader that provided a 10-foot treatment swath. Twenty swaths were run throughout 
the broadcast plots delivering 1 lblacre. One swath was run along the border within the 
perimeter plots delivering '/4 lblacre. 

Mapping: Mounds were mapped, counted, and rated before treatment, then again 
at 8 and 16 weeks after treatment. A backpack Global Positioning Systems (GPS) unit 
consisting of a 7000 C-Band GPS receiver, a Hewlett Packard HP200 palmtop computer, 
and a 12-V battery, was used for mapping. Aerial photographs were acquired fiom 
Microsoft Terraserver (http://terraserver.microsoft.com) and georeferenced using Image 
Analysis software in ~ r c ~ i e w '  3.1 Geographic Information Systems (GIS). All field 
data were entered into kcview' GIs for analysis and presentation. Mounds were rated 
by size and brood production using the USDA-APHIS Population Index (Table 1) 
(Callcott and Collins 1992). 

Statistical Analysis: Mound counts and population indices were analyzed with 
Analysis of Variance (ANOVA) using two-way repeated-measure General Linear Models 
in SAS. Pre-treatment measures were contrasted with two post-treatment measures. 
Mound counts and indices were dependent variables, with treatments and block effects as 
factors. A Fisher's Least-Significant-Difference (LSD) test was used to locate significant 
treatment results. 













PROTECTING YOUNG CITRUS FROM RIFA DAMAGE 

Richard S. Patterson & Ernest H. Roberts 
University of Florida, LineGuard Inc. 

The red imported fire ant has been identified as an important pest in the citrus groves 
in Florida and Texas. These insects can directly injure the young trees by girdling, but also 
by feeding on the young growth shoots and flower buds. Indirectly the ants are detrimental 
because they also protect a number of homopteran insects, such as scales, aphids, and mealy 
bugs and these insects are capable vectoring various diseases in citrus. 

The cooperative Extension Service in Florida began receiving complaints in the early 
1980's of young citrus trees being killed by RIFA. Ants nesting near the base of young citrus 
trees, crawl up within tree wraps and were observed feeding on the bark and cambium to 
obtain sap, often girdling and killing individual trees (Knapp & Wojcik, 1992). Wounds in 
the bark created by fire ant feeding allowed entry of pathogenic fungi, causing die-off of trees 
described as "foot rot" in the industry. RIFA also feed on young shoot growth and the 
flowers of developing fruit, weakening or killing trees and delaying production of h i t  
(Smittle et a1 1988, Banks et al 1991). In newly planted groves in Volusia and Indian River 
Counties in 1984, almost 40 percent of the trees had RIFA damage, with up to 17 percent 
mortality (C.T. Adam1986). Replacement costs of young trees in groves infested with RIFA 
were three times that of non-infested groves, ranging from $300 to $1000 per hectare 
depending on hybrid and rootstock used. Normally grove managers plan approximately 300 
young orange tree per hectare. 

Replacement of dead and diseased trees in citrus groves is an important part of the 
total production program. With overhead and production costs escalating, tree replacement 
to maintain a full stand of trees is an important part of management. Diseases, insect 
problems and freezes have been particularly troublesome to the Florida growers in the past 
two decades. Extensive tree losses coupled with the economic necessity of regular resetting 
have caused many growers to investigate ways to achieve new efficiencies in reset 
management (L. K. Jackson, 1994). Caring for your citrus is challenging because these young 
trees require more attention in the form of water, protection, fertilization, weed control and 
pest management than larger more established trees. Resets pose an even greater problem 
since they are scattered throughout a block of larger trees, making them difficult to locate and 
easily overlooked. For this reason, researchers and growers have been exploring new 
methods and labor and energy saving techniques for providing young tree care. This is a 
report on one such device that excludes RIFA from young citrus trees in the field. This study 
was carried out in five separate groves throughout florida included over one thousand trees 
and records were kept on the efficiency of this device to exclude crawling arthropods on 
young citrus for two seasons or 18 months. 

METHODS & MATERIALS 
A small device which consisted of a permethrin-impregnated polyvinyl collars with a 

flared skirt, 'TreeGuard," were placed around the base of young citrus trees approximately 







PROTECTION OF NECTAR FEEDERS FOR HUMMINGBIRDS AND 
BUITERFLIES AS WELL AS BIOLOGICAL CONTROL RELEASE STATIONS 

FROM RIFA AND OTHER ANT SPECIES 

Richard S. Patterson & Ernest H. Roberts 
University of Florida, LineGuard Inc. 

Any area of the country that has ants that feed on sugar water, these same ants will 
find their way to nectar feeders or to biological control release stations if the ants feed on 
other insects for protein. This phenomena prevents many people from having these feeders 
or release stations on their property. A small bell shaped device with a permethrin- 
impregnated polyvinyl disc inside was used and this device is called an "AntGuard to be used 
on these feeders and release stations. 

RESULTS: 
Although it took almost five years to come up with the correct design. It always gave 

excellent exclusion of ants from the feeders and release stations. All field studies were very 
success~l. It is now a commercial product and in the two and half years it has been sold on 
the open market there has not been one "AntGuard returned. 



QUARANTINE TREATMENTS FOR NURSERY STOCK: 
A RESEARCH UPDATE 

Anne-Marie Callcott and Homer Collins 
USDA, APHIS, PPQ 

Gulfport Plant Protection Station 
3505 25th Ave., Bldg. 16 

Guleort, MS 39507 
phone: 228-864-0 120 

email: Anne-Marie.A.Callcott@usda.gov 

The primary mission of the USDA, APHIS, PPQ, GulQort Plant Protection Station is to develop 
quarantine treatments to support the Federal Imported Fire Ant Quarantine Program. The 
quarantine program regulates the movement of certain items, mainly nursery stock, outside of the 
quarantined area. Nursery stock which is regulated includes containerized nursery stock, field 
grown or balled-and-burlapped nursery stock and grass sod. This report will briefly touch on a few 
current research successes and failures, as well as potential quarantine treatments for nursery stock. 

Containerized Nursery Stock: 
F m  Fipronil granular insecticide, produced by Aventis Cropscience (Rhone-Poulenc 

Ag. Co.), was submitted to EPA for registration in 1999. Several labels for use against imported 
fire ants were included in the registration packet. Registration is expected later this year. 
Quarantine uses that will be supported by this laboratory include a pre-plant incorporated 
treatment for containerized nursery stock and a grass sod treatment. Please note that quarantine 
uses will not be simultaneous with EPA registration. Quarantine approval will have to go through 
APHIS channels after EPA registration is complete. 

SpinOu@: Spin Out root growth regulator technology was developed by GrifTin 
Corporation to enhance the development of dense, compact root growth. The active ingredient 
is copper hydroxide contained in a latex matrix which is sprayed onto the interior of plastic nursery 
pots. In a preliminary trial in 1995, Spin Out treated pots (GriiJCin Corp. working withLerio Corp.) 
that also contained various concentrations of bifenthrin (0.25,O. 5, and 1.0% AI) and tefluthrin 
prevented fire ant colonies fiom invading the test pots for 24 months. A second trial initiated in 
1997 at 5 nurseries in the Southeast used Spin Out 300 combined with various concentrations of 
bifenthrin (0.25,O. 5 and 1 .OOh AT). The Spin Out 300 was applied to 1 and 3 gallon nursery pots, 
however the rate of application ofbulk material was 3X less than in the orgml1995 trial (this was 
the result of G d l k  perf&g the Spin Out product to deal with economic concms). Therefore 
3X less bifenthrin was available in each pot as an insecticide. Results were less than aweptable in 
the 1997 trial, and we decided to initiate another trial in 1998 using higher rates of bifenthrin (1.5 
and 2.0% AI) combined with the Spin Out 300 to accommodate the lower amount of material 
applied to the pots. The 1.5% and 2.0% rates ofbifenduin applied in Spin Out to the entire inside 
of 1 and 3 gallon nursery pots have successfblly prevented infestation of nursery pots for 15 
months after a 1 to 3 month exposure period. This trial, thus far, supports our original data. This 
treatment, if granted approval for use in the Federal Imported Fire Ant Quarantine would give 





IMPACTS OF A NON-NATIVE ANT, SOLENOPSIS llVWCTA, ON A 
KEYSTONE VERTEBRATE, AND ASSOCIATED COMMENSAL FAUNA 

D. M. Epperson, Mississippi Natural Heritage Program, C. R. Allen, South Carolina 
Cooperative Research Unit, Clemson University, and D. P. Wojcik, USDA-ARS 

The gopher tortoise, Gopherus polyphemus, is a fossorial species native to the 
southeastern United States. Tortoise numbers are decreasing throughout their range and red 
imported fire ants (Solenopsis invicta) may be contributing to this decline. In some habitats, 
as many as 50% of burrow aprons have S. invicta mounds present placing emerging 
hatchlings in close proximity to foraging S. invicta. This study experimentally manipulates 
fire ant densities to determine the potential impacts of fire ants on hatchling survival. 
Approximately 12 weeks prior to hatchling emergence, half of the study sites (n=10) were 
treated with LOGIC 7 to reduce fire ant densities. S. invicta densities were significantly 
(W.05) reduced at all treated sites. ARer hatchling emergence, hatchlings (n=20) had 
radiotransrnitters attached and were tracked daily until mortality. All hatchlings were killed 
by predators before reaching one year of age. Of these mortalities, 25 % (n=5) were killed by 
S. invicta. In all cases of S. invicta induced mortality, the hatchlings were either in untreated 
areas or had dispersed out of treated areas. These data indicate that S. invicta are significant 
predators on tortoise hatchlings. 



A CIS REPRESENTATION OF POTENTIAL RED IMPORTED FIRE ANT 
RANGE EXPANSION ACROSS THE UNITED STATES 

Suzanne wiley', Lynne C. ~hom~son' ,  Michael D. ~orzukhin~, and Sanford D. porter3 

1 School of Forest Resources, University of Arkansas-Monticello, Monticello, AR 
Institute of Global Climate & Ecology, Moscow, Russia 

3 Center for Medical, Agricultural & Veterinary Entomology USDA-ARS, Gainesville FL 

ABSTRACT 
The fbture range of the red imported fire ant, Solenopsis invzcta Buren, (RIFA) within 

the United States was predicted based on its current distribution. A dynamic model of colony 
growth with two time steps per day was formulated to evaluate colony area and alate 
production. Colony growth rate depends on daily maxfmin soil temperatures. Temperature 
records from 4,537 meteorological stations within the current (near 1.5 million krn2) and 
potential range of RIFA were obtained from NOAA data banks. At each station, a colony 
was allowed to grow and lifetime female alate production was calculated. Alate production 
was then matched to the current distribution extremes in Arkansas, Tennessee and Oklahoma. 
Four zones of colony proliferation success were defined: certain, possible, undemonstrated, 
and improbable. An annual precipitation limit was selected to indicate regions where arid 
conditions may prohibit growth in non-irrigated areas. Results of the model predict that 
RIFA will likely move 80 to150 krn north in Oklahoma and Arkansas. They will also likely 
continue expanding into portions of Virginia, Maryland and Delaware in the east, and New 
Mexico, Arizona, California, Oregon, Nevada and maybe even Washington in the west. 
Geographic Information Systems (GIs) software tools were used to visualize and spatially 
analyze the results of this model. 

INTRODUCTION 
There are two major reasons to model RlFA range limits. First, 5'. invicta is an 

important economic pest (Thompson et al. 1995) and knowledge of its potential range limits 
will indicate where quarantine efforts are most needed. Secondly, its biology and ecology are 
comparatively well known (Wojcik and Porter 1997) making the effort interesting and 
tractable from a scientific standpoint. Imported fire ants are currently distributed across much 
of the southern United States where they occur in habitats with a wide range of temperature 
and precipitation. 

Since soil temperature is the main ecological factor determining colony metabolism 
and activity (Tschinkel1993, and many others), it was used as the primary ecological factor in 
model development. The current model is an elaboration of the original (Korzukhin and 
Porter 1994, Thompson et al. 1999) and defines four zones of potential range expansion. 

Several assumptions were made to simplifL the modeling approach. Colonies were 
described by two dynamic variables: a) colony area and b) daily alate production. Increases 
and decreases in colony area were governed by soil temperature. The model was calibrated to 
adjust the calculated range to the hrthermost points in the present distribution, so the total 
number of alates produced by a colony was considered a free parameter. 











FASIMS 2000 - AN UPDATE ON THE FIRE ANT SPATIAL INFORMATION 
MANAGEMENT SYSTEM 

D. F. Wunneburger, S. T. 07Keefe, T. K. Dudek, M. R. Muslam, 
R. N. Coulson, and S. B. Vinson 

Texas A&M University 
College Station, TX 77843 

Under the Texas Fire Ant Research and Management Plan, the existing knowledge 
base for the red imported fire (Solenopsis invicta Buren) ant has substantially broadened due 
to three related programs dealing with: (i) research, (ii) community wide management, and 
(iii) survey, quarantine and regulation. FASIMS (Fire Ant Spatial Information Management 
System), originally conceived as a vehicle for distributing components ofthis knowledge base, 
has grown to provide elements for database building (Texas Ant Voucher Tracking System), 
and distribution of nursery quarantine compliance information. Interaction with the system is 
accomplished entirely through an Internet browser interface to real-time, database driven 
queries, updates, reports and smart maps. 

During the first year of the program, evaluation of the scope and bounds of the 
Imported Fire Ant Survey (SURVEY) identified seven separate components for inclusion: (i) 
survey for quarantine regulations, (ii) survey to define distribution and abundance of extant 
populations of fire ants, (iii) survey for native and exotic species of ants, (iv) survey to 
evaluate efficacy of management programs in general, (v) survey to evaluate effectiveness of 
the community management program, (vi) survey to evaluate the impact of released biological 
control agents, and (vii) create an efficient specimen vouchering system. Based upon these 
seven components, a general system structure for FASIMS was developed. Upon completion 
of a prototype system accommodating new data collected as part ofthe Texas Imported Fire 
Ant Research and Management Plan, focus was directed toward Internet delivery ofFASIMS. 

The refinement of Intergraph's GeoMedia Web Map 3.08 software has greatly 
simplified the task of integrating the GIs and database components (ESRI Arcvie* Shape, 
Microsoft Access@) and standard web browsers. Major developmental tasks centered on 
issues associated with (i) multiple levels of user access and security, (ii) database access, and 
(iii) human factors engineering. Two separate branches of access provide public views of 
real-time smart maps, and administrative views of database tables. Within each of these 
branches, user accounts provide multiple levels of access. 

FASIMS is housed on a Web Server operating Windows NT Server 4.08 located in 
the Knowledge Engineering Laboratory at Texas A&M University. Users address the system 
via the Internet using Internet Explorer 4.08 or Netscape Navigator 4.68 (minimum 
configuration). 

Users interact with the database through questionnaire forms and queries to each of 
the modules result in real-time, database-driven maps. In addition to conventional attribute 
queries, interactive vector maps (enabled by GeoMedia Web Map@) allow the user to guide 
queries based upon map features. Capability for scientists participating in the SURVEY to 
update the database through the Texas Ant Voucher System enables the database to be a 





WINTER TEMPERATURE OBSERVATIONS WITHIN RED 
IMPORTED FIRE ANT MOUNDS IN SOUTHERN ARKANSAS 
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1. Department of Entomology and Plant Pathology, 127 Noble Research Center, 
Oklahoma State University, Stillwater, Oklahoma 74078. 

2. School of Forest Resources, P.O. Box 3468, University of Arkansas, Monticello, AR 
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Like most poikilotherms, red imported fire ant (Solenopsis invicta Buren) life is 
centered around temperature. Temperature has significant effects on fire ant foraging, 
metabolism, reproduction, and range expansion (Wheeler, 191 0; Vinson and Greenberg, 
1986; Porter and Tschinkel, 1993; Thompson et al., 1999). Since first appearing in Alabama, 
range expansion of S. invicta has been impressive (Callcott and Collins, 1996). Atter 
sweeping through much of the southeast, S. invicta is still expanding north and westward. 
Recently fire ants have been discovered in California, Arizona, and Nevada (USDA-APHIS 
web site). Models have been used to describe fire ant range expansion, and soil temperatures 
are an important input parameter (Korzukhin and Porter, 1994). 

Nest construction appears to be a significant factor in explaining S, invicta's 
expansion. Fire ants have somewhat limited physiological adaptations for cold-hardiness 
(Francke et al., 1986). Successfbl colony growth of S. invicta is limited by a relatively narrow 
temperature range (Porter, 1988). This is somewhat similar to honeybees, who also have a 
narrow temperature range for normal growth (about 32-36°C) and a high minimum 
temperature necessary for brood development (Seeley and Heinrich, 1981). This would 
suggest that S. invicta has a somewhat limited ability to thermoregulate, so it needs to 
construct earthen mounds that serve as solar collectors to maintain its preferred temperatures 
(Porter and Tschinkel, 1993). 

Fire ant colonies established in the laboratory cease colony growth when the 
temperature drops below 24"C, or rises above 36"C, with maximum growth occurring 
around 32°C (O'Neal and Markin, 1975; Cokendolpher and Francke, 1985; Porter, 1988). 
In the field, colony growth occurs at soil temperatures much cooler than those measured in 
the laboratory, with brood appearing in colonies when mean weekly soil temperatures (at 
5cm) have risen above 10°C (Markin et al., 1974). These observations suggest that the fire 
ant mound is a truly marvelous creation, enabling S. invicta to survive and prosper in cooler 
climates. This experiment was designed to measure mound temperatures within several fire 
ant mounds on a continual basis for diverse southern Arkansas winter days. 

Materials and Methods 
Two types of programable data logging temperature devices produced by Onset 

Computer Corp., 470 MacArthur Blvd., Bourne, MA 02532, were used. The first, Stow- 
Awaya TidbiTa XT TBXT08, -20°C, +70°C, 148971 temperature loggers, have a remote 
thermocouple that makes them suitable for insertion into fire ant mounds. The second, Optic 
StowAwaya WTA08, -39"C, +75"C, 146965 temperature loggers, have an internal 









RESPONSE OF RED IMPORTED FIRE ANT (SOLENOPSIS ZNUCTA BUREN) 
COLONIES TO STATIC ELECTRICAL DEVICES 

Jo Kirk Newbrough and Harlan Thorvilson 
Dept. of Plant and Soil Science 

Texas Tech University 
Lubbock, Texas 79409 

Abstract A three-chamber experimental apparatus was constructed to determine 
preferential movements of red imported fire ant colonies towards or away fiom an 
activated static electrical device (SED). Colonies of RIFA adopted brood boxes 
near electrified SED and alarm pheromone environments significantly more often 
than identical brood boxes near non-electrified SED. 

The red imported fire ant (RIFA), Solenopsis invicta Buren, has long been an 
economical problem for electrical companies in Texas. This problem has generated 
numerous studies with RIFA and their effects on electrical devices. Vinson and Mackay 
(1990) were among the first to document damage to Texas Highway Department's signal 
cabinets and to residential air-conditioning units. Vinson and Mackay's (1990) study 
consisted of a survey of the BryanICollege Station, Texas, area which revealed the 
presence of RIFA in 75% of the signal cabinets that were not treated with insecticides. In 
20% of the cabinets the ants had caused problems that required treatment. RIFA 
accumulate in electrical equipment and cause damage by grounding and shorting-out 
circuits (Vinson and Mackay 1990). Slowik and Thorvilson's (1996) study determined 
that RIFA contained subcuticular iron-containing tissues, which may be used by RIFA as 
a magnetic field sensing device. In 1997 Slowik, Green and Thorvilson used magnetic 
resonance imaging (MRI) to determine the presence internal magnetism in RIFA. Slowik 
Thorvilson and Green (1996) used wire-set experiments to determine that RIFA were not 
attracted to electrical fields generated by active electrical equipment. Rather, ants were 
attracted to bare, electrically active wires and when in contact were electrocuted. During 
shock, RIFA gaster-flagged that is, raised the abdomen and released alarm pheromones. 
Alarm pheromones caused the ants to aggregate around an electrical stimulus. Ipser 
(1998) took the previous studies to a new level. In conjunction with Texas Tech 
engineers, Ipser, Thorvilson, and Green constructed a static electrical device (SED) with 
optimal characteristics to prevent RIFA fiom invading electrical equipment. In addition 
to determining optimal voltage (70Vac), RIFA attraction to an activated SED was 
quantified to determine if the device had repellency qualities. The SED consisted of a 
silicon plate and diodes that regulated voltage to conductors that when bridged by a RDFA 
would induce gaster-flagging and aggregation. 

The objective of this study is to determine whether entire colonies would relocate 
towards or away from an electrically charged SED. 

Materials and Methods 
Red imported fire ant colonies were collected in Lubbock, Texas, on 11 January 

2000, separated from the soil by dripping water into plastic pails, and established in 29 x 
15 x 8-cm plastic containers with FluonB (Northern Products, Woonsocket, RI) along the 







TEE ECONOMIC IMPACT OF FIRE ANTS ON METROPLEXES IN TEXAS 

Curtis F. Lard, Texas A&M University Dept. of Agricultural Economics ll I 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ ~ ~ ~ ~  1 1 1 1 1 1 ~  

Victoria S. Salin, Texas A&M University Dept. of Agricultural Economics 
Paul R. Nester, Texas Agricultural Extension Service 

The imported fire ant (Solenopsis invicta Buren) has become a major economic 
pest to various sectors of the Texas economy. In order to determine the economic impact 
of this pest on selected urban areas, an economic study was conducted in 1998-1999 in 
the five metroplexes of Austin, Dallas, Fort Worth, San Antonio, and Houston to estimate 
the costs of controlling and managing fire ants. The main purpose of this study was to 
estimate the annual economic impact of the fire ant on the households, schools, cities, 
and golf courses for the aforementioned metroplexes. Other sectors within the urban 
areas are affected, but this study shows the major impacted sectors that interfere with the 
human activities in living areas, work areas, and recreational areas. 

This research study was conducted by the Department of Agricultural Economics 
through the Texas Agricultural Experiment Station (TAES) and the Texas Agricultural 
Extension Service (TAEX) of the Texas A&M University system. The principal sponsor 
was the Texas Fire Ant Initiative with the hnds fiom the Texas Department of 
Agriculture's portion of these finds. The Texas Fire Ant Economic Impact study 
received much assistance and advice fiom the overall Fire Ant Research Team in the 
early stages of this study. This assistance helped in the development of the research 
objectives and the survey instruments. Further information is at http://fireant.tamu.edu. 

Estimated costs for controlling the imported fire ant from five Texas metroplexes: I I,1 

Expenditures per Metroplex Expense Categories and Costs 
- Austin $61 million - Treatment $302million 
- Dallas $12 1 million - Repair $8 1 million 
- Fort Worth $75 million - Replacement $1 52 million 
- Houston $122 million - Medical $47 million 
- San Antonio $202 million - Electrical $1 1 1 million 

Expenditures per Sector 
- Households $526 million 
- Golf Courses $29 million 
- Schools $25 million 
- Cities $1 1 2 million 

Conclusion 
In 1998 it was estimated that in the five Texas metroplexes studied, the imported 

fire ant costs each homeowner $151, each school $4,954, and each golf course $63,495. 
The cities also experienced substantial damage to their electrical systems. The electrical 
category includes costs of electrical, cable, and telephone companies. Total metroplex 
expenditures differ from those by sector due to these electrical costs and rounding 
variations. Expenditures per metroplex only included expenses of the four major sectors. ~ u v ~ l l l , l  

dlll~l 



ECONOMIC IMPACT OF FIRE ANTS IN ALABAMA CATTLE OPERATIONS 

Kathy Flanders, Extension Entomologist, Auburn University, & Jesse LaPrade, Extension 
Environmental Specialist and PIAP Liaison, Alabama Cooperative Extension System 

The Alabama 1998 Statewide Forage Crop (Hay and Pasture) Producer Survey was 
conducted by the Alabama Agricultural Statistics Service for the Alabama Pesticide 
Impact Program. This survey was mailed to a subset of Alabama cattlemen. As part of that 
survey, respondents were asked to quantifjr costs associated with imported fire ants and 
their control in 1998. 

1,056 useable reports were obtained from the 2,860 questionnaires that were 
mailed. The average cattleman in the survey had 422 acres of total land, with 186 A of 
perennial grass pastures and 81 A of hayfields. Fifty-nine percent of the cattlemen had less 
than 100 head of cattle and calves, 37% had 100-299 head, and 4% had 300 or more head. 
It is estimated that there are 2,870,000 A of pasture, and 1,157,000 A of hayfields in 
Alabama (Ball 1996). Most of the costs associated with fire ants came from damage to 
equipment, followed by the cost of poisons and baits, and by losses due to livestock and 
poultry (Table 1). 

Table 1. Economic Loss Estimates and Cost of Controls for Imported Fire Ants in 
Alabama Cattle Overations. 

Item (No. respondents) Percent of respondents in each cost category 

$0 
Damage to equipment, such as mowers, hay 47 
balers, combines (921) 

$0 
Poisons, baits or other materials (985) 39 
Injury or loss of livestock and poultry (872) 78 

$0 
Illness or allergic reactions to stings to self, 80 
family members, or employees (890) 
Damage to electrical wiring and motors (867) 77 

Median losses due to equipment damage fell between $1-99, but 20 percent of 
cattlemen indicated they experienced losses of $500 or more. Median expenditure on fire 
ant control materials fell between $1-99, with 4 percent of cattlemen spending $500 or 
more. Most cattlemen did not report any injury to livestock or poultry (78%). However, 
7% reported livestock losses of $500 or more. Most cattlemen did not have any medical 
costs related to fire ants (80%). Most cattlemen reported no damage to electrical wiring 
and motors (77%). 

References Cited 
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TOXICITY OF A ALGINATE MYCELIAL PELLET FORMULATION OF 
BEAUVERU BASSMNA TO F I V E  WEST TEXAS NATIVE ANT SPECIES 

LeAnn Casper and Harlan Thorvilson 
Texas Tech University 

Abstract 
An alginate mycelial pellet formulation of Beauveria bassiana shown to be toxic to 
Solenopsis invicta Buren (Bextine, 1998) was tested against five species of ants 
indigenous to the High Plains of Western Texas to determine native ant susceptibility to 
the fungus. Monomorium minimum, Forelius pruinosis, Camponotus vicinus, 
Pogonomyrmex barbatus, and Pheidole sp. as well as Solenopsis invicta were exposed to 
Beauveria bassiana conidia under laboratory conditions. During the first trial, 
significantly greater percent mortality was found in ants exposed to the fbngus than in 
ants in the control in all species tested, except in Pheidole sp. During the second trial, no 
significant differences between mortality of exposed ants and ants in the control was 
detected in any species. These results indicate that fbrther research needs to be done to 
fblly determine the toxicity of Beauveria bassiana to native ant species. 

Introduction 
Beauveria bassiana is an entomopathenogenic fbngus that occurs worldwide and has 
probably one of the broadest ranges of all such fbngi. It is a primary cause of infection of 
soil-dwelling immature insects (Schrnid-Hempel 1998.) Historically Beauveria bassiana 
has been studied as a biological control agent of Solenopsis richteri and Solenopsis 
invicta (Broome et al., 1976; Pereira et al., 1993; Siebeneicher et al., 1992) and Bextine 
(1998) found that an alginate mycelial pellet formulation of the hngus was effective in 
the control of Solenopsis invicta invicta. Because, Beauveria bassiana is known to infect 
several ant species, (Pereira & Stimac 1997), and due to its effectiveness in controlling 
the red imported fire ant, concerns have been raised about the effects of Beauveria 
bassiana on native ant species. The objective of this study was to examine the effects of 
Beauveria bassiana on native ant species of western Texas to determine its 
pathenogenicity in laboratory bioassays. 

Materials and Methods 
Maintenance of Laboratorv Colonies 
Colonies of ants were collected from Lubbock County in the Texas High Plains area. Ant 
colonies were dug from their natural habitats, and soil was dried in the laboratory until all 
ants had moved into test tubes plugged with cotton and filled with water. As ants were 
removed from soil, they were placed into plastic boxes with FIuonB (Northern Products, 
Inc., Woonsocket, RI) around the edges to prevent escape. Ants were fed canned cat 
food, fiesh h i t ,  and honey water (1:3, honey:water.) A constant supply of water was 
provided. 

Trial One 
Conidial Growth. Conidia for use in bioassays were grown using milled fines (<841 
microns) fiom Beauveria bassiana alginate pellets produced at Texas Tech University, 



















EVALUATION OF METHOPRENE IN BERRY CROPS IN ARKANSAS 
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Abstract 
ExtinguishTM (0.5% methoprene) fire ant bait was evaluated against the red imported 

fire ant, Solenopsis invicta, in strawberry and blackberry plots in Lincoln County, Arkansas. 
The labeled broadcast rate of 1 - 1.5 pounds per acre resulted in an overall percent reduction 
of foraging ants of ca. 40% at 2 months post-treatment. 

Introduction 
The red imported fire ant, Solenopsis invicta, is a pest insect in over 27 Arkansas 

counties. Lincoln county in the southeastern part of the state has been impacted by fire ants 
for a minimum of nine years. Both commercial and private agricultural enterprises have been 
negatively impacted. Commercial berry production has particularly felt the impact due to the 
labor intensive, hands-on harvesting techniques. 

Commercial strawberries are produced on approximately 250 acres in Arkansas, with 
a total yearly production of 11,000 cwt. valued at $682,000. Commercial blackberries are 
produced on approximately 178 acres in Arkansas, with a total yearly production of 2,466 
cwt. valued at $184,934 (Arkansas Agricultural Statistics Service). 

Until recently pesticide labels have restricted the use of fire ant baits in commercial 
fruit production. In 1999, the EPA approved the use of methoprene on croplands including--- 
- strawberries and blackberries. The lone restriction is that the bait did not come into contact 
with the fruit. 

Mr. Frank Gibson produces berry crops on 10 acres in Lincoln County (see figure I). 
He initially approached the Extension Service about his failure to achieve control of fire ants, 
and subsequent complaints from his day-laborers. With the recent introduction of the 
methoprene product, labeled ExtinguishTM, we decided to test the product on Mr. Gibson's 
farm. 

Materials and Methods 
Strawberries and blackberries plots were selected for the demonstration in Lincoln 

Co. due to grower need for control. Plot size ranged in size from one-eighth to one-quarter 
acre. Pre-treatment counts were made on the plots on 5120199. Methoprene, marketed under 
the brand name Extinguish? was applied at the labeled rate of 1 to 1 ?4 pounds per acre 
using a hand spreader. Post-treatment counts were made on 7/21/99. 

In both pre- and post- treatment counts bait stations were placed an approximate 
equal distance throughout the strawberry, thornless blackberry, and thorned blackberry plots. 
Counts were made one hour after bait station placement. The number and species of ants 
were determined for each bait station. 













IMPORTED FIRE ANT CONTROL: HOW FREQUENTLY TO APPLY 
INSECTICIDES 

J. Wilson, L. Thompson, D. Jones, and K. Davis 
School of Forest Resources, University of Arkansas, Monticello, AR 

Jones et al. (1998a) reported that repeated application of the insecticides Talstar@ 
(bifenthrin), Dursban@ (chlorpydos), and ArndroB (hydramethylnon) at two month intervals 
were effective at keeping visible red imported fire ant (PA), Solenopsis invicta, colonies at low 
levels. Jones et al. (1998a) also suggested that reducing the 6equency of insecticide applications 
might maintain fire ant populations at low levels. Insecticide applications on a three month cycle 
would likely result in reduced costs to landowners trying to control fire ants and also reduce the 
amount of insecticides introduced into the environment. Jones et al. (1998b) used these same 
insecticide tests to demonstrate that mound counts provide a poor estimate of fire ant control. 
Alternatively, Jones et al. (1998b) suggested using bait stations to assess insecticide efficacy. This 
paper investigates that suggestion and uses the same experiment to examine how one-, two-, and 
three-month treatment intervals might affect recovery of ant populations 6om insecticide 
treatments. 

Materials and Methods 
The experiments were conducted on sites at the Monticello and Warren, Arkansas, 

municipal airports. The sites were divided into six separate blocks of 1.6 ha each. The Monticello 
site consisted of 4 blocks and thewarren site 2 blocks. Each block was divided into four plots of 
0.4 ha (Fig. 1) that were treated with an insecticide or used as a check plot. Each block had at 
least a 35 m wide buffer between it and the other blocks so that all of the plots inside them were 
open to re-colonization by fire ants on at least two sides. One of three insecticides, Talst- 
(bifenthrin),Dursban@ (chlorpynfos), or Arndro@ (hydramethylnon), was randomly assigned and 
applied to 3 of the 4 plots within 
each block. A fourth plot in each 
block was left as an untreated 
check plot. 

Liquid insecticides were 
applied with a portable five-nozzle 
sprayer mounted on the back of a 
Polaris 350 all-terrain-vehicle 
(ATV). Plots treated with 
T a l s t d  F (FMC Corporation, 
Philadelphia, PA) received 1200 
ml of flowable per 0.4 ha. Plots 
treated with DursbanB 4L 
(DowElanco, Indianapolis IN) 
received 960 ml per 0.4 ha. 
ArndroQ fire ant bait (American 
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MODELING AMDROB APPLICATION SCENARIOS 
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Abstract 
A dynamic model was used to calculate the number of ArndroB (hydramethylnon) applications 

per year necessary to maintain red imported fire ant (Solenopsis invicba) populations under two 
given levels of control: 90% and 60% (keeping total colony coverage below 10% and 40%, 
respectively). The model was applied to data from 437 weather stations within the fire ant's 
current range in the southern U.S. This dynamic fire ant population model was formulated to 
describe major aspects of colony life history, including nest founding, brood raiding, colony area 
growth, alate production, territorial competition with neighbors, queen death and colony death. 
Colony growth rate depends on daily mdmin soil temperatures. The rate of queen influx was 
determined by the model and a 32x32 m plot was populated with emigrating female alates from 
surrounding territories. The population on the plot was allowed to grow until the critical 
threshold of 10% or 40% of the area was infested. AmdroB bait was then applied and colonies 
were eliminated using a mortality function that increased linearly fiom 0.8 for small colonies to 
0.95 for large colonies. To maintain 90% of the area without fire ants, model results indicate that 
the number of applications per year ranged from four in southern Florida and Texas, to two on the 
northern limits of the ant's range. To maintain 60% control the number of applications was 
reduced to two over much of the lower South and one in the upper South. Boundaries for 
application areas were delineated using spatial analysis procedures within Geographic Information 
Systems (GIs) software. Maps were then generated to simplifj representation of results. Future 
research will address timing of application intervals. 

Introduction 
Because of its efficacy and easy of use, AmdroB (hydramethylnon) has been a popular 

insecticide for fire ant control for some time. When insecticide tests are conducted in Arkansas, 
AmdroB is typically used as the reference for efficacy. Thompson et al. (1997) showed that when 
the population model of Kozukhin and Porter (1994) was modified to assess the potential for 
control of fire ants with AmdroB, large numbers of ants were left to recolonize treated sites 
during the interval between the standard spring and fall applications. Even when 100% control 
was applied, the number of ants still present before the second application was 60% of the typical 
compliment of 17- 18 million ants per hectare. This quick resurgence in ant populations is a cause 
for concern. Subsequently, Korzukhin's model was adjusted to conduct a more detailed 
assessment of the fiequency of applications needed to keep fire ants at low levels. That 
assessment is reported here. 







EVALUATION OF AMDRO IN COMBINATION WITH SEVERAL RED 
IMPORTED FIRE ANT (RIFA), SOLENOPSIS I N W T A  BUREN BAITS 

AS A BROADCAST APPLICATION 

Joshua Bast, P.M. Horton, K. Miller 
Clemson University, American Cyanarnid 

The objective of this experiment was to determine if blending Amdro with other RIFA 
baits would increase the overall control when compared to Amdro alone. The pre-treatment 
population rating and pesticide application were performed on May 21 1999 in Abbeville Co, 
South Carolina. Three 114-acre subplots were placed within each of 8 one-acre plots with each 
one-acre plot receiving one of the following broadcast treatments: Award, Amdro, Extinguish, 
Distance, Amdro +Award, Amdro + Extinguish, Amdro + Distance and an untreated control. The 
pre-treatment evaluation averaged 9.16 active mounds per subplot. Treatment subplots were 
evaluated pre-treatment and at 1, 3, 7, 12, 16, and 24 weeks post-treatment. Analysis of variance 
using Duncan's New Multiple Range Test showed that all pre-treatment plots and control plots 
were not significantly different and that Amdro + Distance provided the quickest and most long 
lasting control as well as having the lowest population index for each week evaluated. 



EVALUATION OF FIRE ANT BAIT IN ARKANSAS BEEF CATTLE PASTURES 

Jerry Clemonsl, Kelly Lofiin2, Donna Shanklin3, and Rex Dollar4 

'Clark County CES, University of Arkansas, 501 Clay St. Arkadelphia, AR 71923 
Vniversity of Arkansas CES, P.O. Box 39 1, Little Rock, AR 72203 
3University of Arkansas CES, P.O. Box 3468, Monticello, AR 7 1655 

4Nevada County CES, University of Arkansas, Box 549, Prescott, AR 71857-0549 

Abstract 
Amdro@ Pro and ExtinguishTMFire Ant baits were evaluated against red imported fire 

ants, Solenopsis invicta, in beef cattle pastures in Clark and Nevada Counties, located in SW 
Arkansas. Treatments were AmdroQ Pro 1.5 lbl per acre, Extinguishm 1.5 lblacre, 0.751b 
Arndro@ Pro and 0.75 lb Extinguishm combined, 0.751b Extinguishm, 0.75 lb ArndroQ Pro, 
and an untreated control plot. Results from mound counts and ant bait stations at 1 and 2 
months post treatment demonstrated a marked reduction. A significant reduction in 
collections from ant bait stations and active mound counts was noted with the 1.5 lb 
AmdroQ, combined (0.75 lb AmdroQ Pro and 0.75 Ib ExtinguishTM), 1.5 lb Extinguishm and 
the 0.75 lb AmdroQ Pro treatments. 

Introduction 
Reported annual losses in Arkansas as a result ofthe red imported fire ant, Solenopsis 

invicta, have been estimated at $3 5 million (Jones et.al. 1996). Of these figures, annual losses 
to the cattle industry are estimated at $1.2 million. These losses include direct losses as well 
as damage to equipment and control costs. Currently, only two fire ant bait products, 
AmdroQ Pro and ExtinguishTM, are labeled for use in pastures grazed by beef cattle. The 
purpose of this study was two-fold: 1) Evaluate the efficacy of Amdroa Pro (0.73% 
hydramethylnon, a slow acting toxin) and Extinguishm (0.5% S-methoprene, an insect 
growth regulator) against the RIFA and 2) Demonstrate to area cattlemen the options 
available to efficiently manage fire ant populations on their farms. 

Methods and Materials 
Amdro@ Pro and Extinguishm fire ant baits were applied to two separate beef cattle 

pastures in Clark and Nevada Counties, Arkansas. Treatments in the Clark county pasture 
were: 1.5 lb. AmdroQ Prolacre, 1.5 lb. ExtinguishTVacre, 0.75 lb. AmdroQ Prolacre, 0.75 
lb Extinguishm, a combination of 0.75 lb Amdroo Pro and 0.75 lb ExtinguishTMfacre, and 
an untreated control. Plot sizes ranged from 250' X 300' to 300' X 300' . Treatments in the 
Nevada County pasture were: 1.5 lb ArndroQ Prolacre, 1.5 lb Extinguishm/acre, a 
combination of 0.751b Amdroo Pro and 0.75 lb ExtinguishYacre and an untreated control. 
Plot sizes at the Nevada County pasture were 300' X 300'. 

Bait applications were made on April 30,1999 and May 19,1999 for the Clark and 
Nevada County pastures, respectively. Treatments were applied using an Earthway@ Even- 
Spread Canvas Cyclone Seeder No. 1 14 15. 









RED IMPORTED FIRE ANT (RJFA) FORAGING ON DIFFERENT BAIT 
FORMULATIONS 

I 11 1 
JL Kintz and MG Colacicco 

Department of Entomology, Clemson University 
Clemson, SC 29634 

Introduction 
Various baits such as tuna, peanut oil, potato chips and sugar water have been used in red 
imported fire ant (RIFA) foraging studies. Previous work has found food preference is 
based on length of time a bait is available and season (Ali et al. 1986; Stein et al. 1990). 
Simultaneous comparison of different baits is currently unavailable, making it difficult to 
compare individual studies conducted with different baits. 

We compared the efficacy of different baits commonly used to study FUFA foraging 
behavior, Understanding the performance of each bait will allow studies of foraging 
activity to be more accurately compared with one another. 

Objectives 
1.  Document the relative efficacy of different bait formulations in measuring foraging 
activity of RIFA 
2. Identifl seasonal effects on efficacy of different baits. 

-411 

Materials and Methods 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ ~ ~ 1  '1111 
Studies were conducted in Clemson, SC in the summer and fall of 1999 on two pastures 
and one managed turfgrass site. Baits were placed in 47-rnrn clear petri dishes lined with 
absorbent paper in the following quantities: MSAA with peanut oil (2ml), hot dogs (2g), 
peanut butter (2 g), potato chips (2 g), and tuna (2 g). 

Baits were placed in a 5x5 Latin square design (25 m2 grid) to randomize their position. 
Baits were placed out for 30 minutes before recollecting and were returned to the 
laboratory for identification and counting. Mounds within the plots were counted, 
marked, and measured. Soil temperature and moisture were measured at two randomly 
selected points throughout the plot. The amount of foraging activity at each of the 
different types of baits was analyzed using a general linear model. 

Results 
No significant differences were found in mean number of foragers collected between 
baits during summer (p = 0.093) or fall (p = 0.510) (fig. 1). Significant differences in the 
number of foragers collected were detected between sites in summer (p = 0.014) and 
summer and fall combined (p = 0.016), but not in fall (p = 0.545). The number of 
foragers collected fkom one pasture site was significantly different than the managed 
turfgrass site (p = 0.027) and the other pasture site (p = 0.0032) in the summer. There was 
also a significant difference in the number of foragers collected between summer and fall 
seasons (p < 0.001). ,,,, ~~,~~,,11,1111,,,111,1111 
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TAST-&BAIT": A POTENTIAL ALTERNATIVE TO PREGELLED CORN 

Homer Collins and Anne-Marie Callcott 1 1  I 
U. S. Department of Agriculture 

Animal and Plant Health Inspection Service 
Plant Protection & Quarantine 

3505 25& Ave., Bldg. 16 
Gulfport, MS 39501 

1- 
At the current time most commercial fire ant baits are formulated on the same inert 
camer. This carrier is a corn based product known as pregelled corn and is produced by 
a sole source (Illinois Cereals Mills, Paris, IL). If for any reason that source is 
eliminated, alternate bait carriers are not available. The first successfU1 bait toxicant for 
use against fire ants was mirex, which was formulated with corn cob grit as the inert 
carrier (Lofgren et al. 1963). Banks et al. (1981) reported that efficacy of 
hydramethylnon baits formulated on an extruded corn pellet carrier was superior to baits 
formulated with corncob grit carrier. Superior performance of hydramethylnon 
formulated on the more friable and absorbent extruded corn pellets led to registration of 
AmdroQ5, in 1980. Almost all other baits that have been commercialized are formulated 
on the pregelled corn carrier. 
Tast-E-Bait (Advanced Organics, Upper Sandusky, OH) is under development as a 
potential alternative carrier for use with various active ingredients. Tast-E-Bait is derived 
fiom bakery waste and contains ca. 11.3% protein, 10.4% fat, and 62.7% sugars and , , , ~ ~ ~ ' ~ ~ 1 ~ ~ 1 , ~ ~ 1 ~ 1 ~ 1 1 1 1 1 1 1 1 1 1 1 1  

starches (Source: Advanced Organics). We compared several characteristics of both bait ~ ~ ~ ~ 1 1  
" " ' 1 ~ 1 ~ 1 1 , , 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ~ ~ ~ ~ ~  

carriers in a series of laboratory and field trials. 

Materials and Methods: 
Determination of physical characteristics - Standard laboratory procedures were used to 
determine several physical characteristics of both carriers including bulk density, angle of 
repose, flow rate, swath width, etc. 

Laboratory bait accevtance trials - Four Tast-E-Bait formulations were tested for bait 
acceptance. Field collected RIFA colonies in 12 liter plastic pails were brought into the 
laboratow and allowed to acclimate for one week prior to testing. On November 8, 1999 
colonies were provided a Tast-E-Bait formulation (candidate) and a standard bait 
comprised of pregelled corn containing 20% soybean oil. Four grams of each bait were 
offered to five colonies (replicates) for 24 hours at which time any remaining bait was 
removed fiom the colony, weighed, and an acceptance ratio computed. The acceptance 
ratio was computed by dividing the grams of candidate bait removed by the grams of 
standard bait removed. 

Laboratory efficacy tests - Efficacy of hydramethylnon and fipronil baits against field 
collected RIFA colonies was determined in the laboratory. Field collected RKFA colonies 
were shoveled into plastic pans (1 1" x 13"), returned to the laboratory and allowed to 
acclimate for one week prior to testing. Test colonies were provided four grams of the 

I 1 1 1 1 1 1 ~ ~ ~ 1 1  
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FORAGING BEHAVIOR IN SOLENOPSIS INWCTA: WHAT ARE THE 
POSSIBLE NEUROHORMONAL MEDIATORS? 

R. Boulay & L.M. Hooper 
Department of Entomology, Louisiana State University, Baton Rouge, LA 70803 

Keywords: Octopamine, Foraging behavior, Neurohormone 

The intensity of the foraging activity in fire ant colonies is related to the proportion of 
workers that are involved in this task and depends on the environmental conditions as 
well as on the internal state of the society (age and size, composition in larvae and 
sexuals.. .). However, little is known on the physiological mechanisms that control 
foraging behavior at the individual level: What chemicals (neurohormones) mediate the 
shiR from intranidal tasks to foraging actvity outside the nest? 

Several lines of evidence indicate that octopamine, a multipotent neurohormone and 
neurotransmitter of invertebrates, mediates feeding behavior in solitary insects. Indeed, 
the administrations of octopamine or of its agonists induce a decrease of alimentation. 
Based on these data we submit colonies to sub-lethal concentrations of octopamine and of 
its agonist Chlordymeform (respectively 0.1 to 10 g.~-land loe4 to g . ~ - l )  to clarifL 
the possible role of octopamine on the control of foraging activity in Solenopsis invicta. 
We also use HPLC-ECD to quantifjr brain biogenic arnines level (including octopamine) 
under different feeding conditions. 
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