












A brief overview of the National Fire Ant Strategy for Technology: 
Development, Testing, and Implementation 

David F. Williams 
Telephone (352) 374-5982 

FAX (352) 374-581 8 
E-MAIL: dfw@nervm.nerdc.ufl.edu 

Richard J .  Brenner, 
USDA-ARS, Gainesville, FL 
Telephone (352) 374-5903 

FAX (352) 3 74-58 1 8 
E-MAIL: rbrenner@gainesviIle.usda. ufl.edu 

1 60011 700 SW 23rd Drive 
Post Office Box 14565 

Gainesville, Florida 32604 
(352) 374-5860 

FAX (352) 374-5852 



Implementation of the Texas Imported Fire Ant Research and Management Plan 

Bastiaan M. Drees, Professor and Fire Ant Project Coordinator 
Texas A&M University System, College Station, Texas 

Backmound & Current Status. In June 1997, the Texas Legislature approved a 6-year Texas 
Imported Fire Ant Research and Management Plan, providing $2.5 million for the first two years 
of the plan, beginning Sept. 1, 1997, for fiscal years 1998 and 1999. To date, 3 5 directed research 
and education projects have been fbnded under the Plan at participating institutions and external 
competitive grant recipient universities that include: the Texas Agricultural Experiment Station 
(TAES) and Texas Agricultural Extension Service ( T a w ,  both within The Texas A&M 
Univerisity System (TAMUS); Texas Tech University (TTU), The University of Texas (UT); and, 
the Texas Department of Agriculture (TDA). 

Program Structure and Partici~ants. The Director of the Fire Ant Project is Dr. James G. Butler, 
and Dr. Bastiaan "Bart" M. Drees serves as the Project Coordinator. Three committees influence 
the activities conducted under the plan: The Fire Ant Research & Management Plan Account 
Advisory Committee or FARMAAC; Fire Ant Research & Management Plan Initiative Committee 
or FARMIC; and, the Peer Review Committee. 

The Fire Ant Research & Management Plan Account Advisory Committee (FARMAAC) 
contains members that were appointed by the governor and contains representatives fiom 
industries and public sectors greatly affected by the fire ant infestation, and administration 
representatives fiom participating institutions. This committee oversees the entire project, directs 
resources and approves all actions taken. Members of the committee for 1998-1999 include: 

Bob McCan, Chairman (Agriculture)* 
Sharon Johnson (City Manager)* 
Robert Werner (Citizen) * 
Michael E. Etchinson (Public Utility 

Commission) 
Benny Mathls (Structural Pest Control 

Board) 
Robert Looney (Oil and Gas Association) 

Bill Messer (Chemical Association) 
Marcus Peterson (Texas Parks and Wildlife 

Department or TPWD) 
John Sneed (Texas Department of 

Agriculture) 
Ray Frisbie (Texas A&M University) 
Robert Albin (Texas Tech University) 
Larry Gilbert (University of Texas) 

(*Governor's appointees) 

The Fire Ant Research & Management Plan Initiative Committee (FARMIC) contains 
entomologists and technical representatives from participating universities and agencies. These 
twelve individuals provide technical input to F-C, monitor the progress of hnded projects 
and components, and many conduct hnded research and education programs themselves. 
Members for 1998- 1999 include: 

Ray Frisbie, Chairman (TAMUS) Larry Gilbert (UT) 
Dick Auld (TTU) John Sneed (TDA) 
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"Research Focus Concerning the Fire Ant 
at Texas A&M under the Texas IFA 

Legislative Initiative." 

S.B. Vinson 
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Arkansas' Fire Ant Abatement Programs: 
Successes and "Learning Experiencesw 

Donna Shanklin (shanklin@uamont.edu), Gerald Crossland (union@uaexedu), Doug Petty 
(miller@uaex.edu), James R. Hall (dallas@uaex.edu), Joe Paul Stuart (littleri@uaexedu), and Ralph 
Tyler (sevier@uaex.edu), University of Arkansas, Cooperative Extension Service. 

(Shanklin, UAMSchool of Forest Resources, P.O. Box 3468, Monticello, AR 71 655, phone 870146G1893) 
htqp:llwww. uaex. edulnaturallfireantlfirehome. htm 

The red imported fire ant (Solenopsis invicta) has been present in Arkansas 
since the late 1950's. Arkansas, like many other fire ant infested states attempted 
various eradication programs. In the 1 990's the focus turned from eradication of 
fire ants to education of Arkansans. Fire ant abatement programs are a direct result 
of the education process. Abatement, the reduction in degree or intensity, i s  
presented to Arkansans as a management option to minimize the impact of fire ants. 
Once people become aware of the history and biology of this pest and that 
eradication is not possible, they are receptive to working together to impact fire ant 
presence in their community. Several communities have responded to the concept 
and have initiated programs to reduce the presence of fire ants. 

The following is  just a brief overview of several community programs that 
have been initiated in Arkansas since 1993 and some of the lessons we have 
learned along the way. 

Junction City, Arkansas 
Junction City i s  a small community of approximately~700 residents in Union 
County, Arkansas. The program was initiated by American Cyanamid's interest in 
determining if an aerial application of a bait product (Amdrog would be feasible. 
Local officials were presented with the concept and aerial applications were 
initiated in October 1 993. Cooperation among various entities including local 
civic organization, schools and the Cooperative Extension Service (CES) was 
important. School children were sent home with notices about the flyover. 
Evaluation of the effectiveness of the application was also a part of the program. 
Post-application control was very good and it appeared as though the program 
could continue since many problems had been overcome; including coverage of 
non-labeled areas prior to application and fears about human toxicity of the bait 
product. The city decided NOT to continue the program after the 1994 application 
due to costs - they couldn't afford the cost of the pesticides and the aerial 
application fee. 
Lessons Learned 
D Coordination among different agencies is possible 
D Due to the culture of the people changes needed to be made. A majority of 
homeowners in Junction City have spring gardens, making spring aerial 
applications of Amdro difficult due to label restrictions 
DThe product can work in reducing fire ant numbers, but the project can fail due to 
financial constraints of the community involved. 







Incorporation of Fire Ant Control in the County Extension Program 
Douglas B. Petty (miller@uaex. edu) 

County Extension Agent - Staff Chairman 
Texarkana, Arkansas 
phone 870/779-3609 

Background: Incorporation of fire ant control methods in a county extension program is 
an important aspect of a county agent's job in a fire ant infested area. Miller County, 
located in the southwest comer of Arkansas is an ideal location for fire ants due to its 
location. The S u h r  and Red River valleys consist primarily of dark black and red soils in 
which the fire ants appear to survive very well. The area also is the most densely 
populated in this region, allowing the fire ant to be a concern for a greater number of 
people. 

Extension areas: The Cooperative Extension Service has long been involved in helping 
groups to organize and solve problems. We also are looked upon by businesses and 
groups as an unbiased source of information. Fire ants affect all areas of life in Miller 
County and programs are conducted in all four areas of Extension programming: 
Agriculture, Community Development, Home Economics, and Youth. In each of these 
areas, the Extension Service has conducted numerous educational efforts, in both public 
and private enterprises, to reduce the impact of this pest. Efforts include providing 
educational materials, conducting demonstrations, organizing groups, and conducting 
meetings. From 1992 through 1 997 we have held 122 meetings, 47 demonstrations and 
16 TV interviews related to fire ants. (See Table 1) 

Agriculture: In the past, fire ant control in agriculture was mainly aimed at control 
practices for pastures and hay meadows. Today, we address many other areas including: 
poultry houses, electrical units, baled hay, soybeans, and grain sorghum. Agricultural 
educational efforts have used local organization's meetings, field days, publications, 
media, newsletters, displays, individual contacts, and demonstrations. Some of the 
demonstrations conducted in Miller County include: Fire Ant Control in Pastures, Fire Ant 
Control in Poultry Houses, Broadcast vs. Mound Treatments, Mechanical vs. Chemical 
Control, Fire Ant Control at Reduced Rates, Fire Ant Control in Baled Hay Using 
Anhydrous Ammonia, and Bait vs. Chicken Feed Taste Test. 

In an attempt to look at alternative methods to control fire ants for agriculture 
producers a test using anhydrous ammonia on baled hay was conducted to determine if it 
had the potential to control fire ants in hay bales. Producers are impacted by fire ants in 
hay due to the fire ant quarantine which will not allow shipments of hay outside the 
quarantine unless it has been treated (currently there is not legal treatment of baled hay). 
Anhydrous ammonia has been used for years to improve the quality of poor quality hay 
and we thought it might fit into a producer's management system. Twelve square bales of 
hay were inoculated with 100 ml of fire ants, allowed to sit overnight, then fitmigated with 
I%, 2%, and 3% anhydrous ammonia. All treatments achieved 100% control. We will 
continue to look at other management methods. 









Effects of Two Experimental Exposures of Turkey Poults 
to Red Lmpoded Fire Ants 

S. M. Stringham, Extension Entomologist 
N. C. State University, Raleigh, NC 
D. V. Rives, Poultry Veterinarian 

Prestage Farms, Clinton, NC 

The red imported fire ant, Solenopsis invicta, has established itselfin North Carolina 
from the Coastal Plain as far west as Cleveland County and as far north as Guilford, Wake, 
and Nash Counties, an area that includes much of the major poultry producing regions in the 
state. In eastern North Carolina where fire ants have been long established, poultry growers 
have largely accepted their presence. The primary complaint in this region is that foraging 
fire ants collect on bird carcasses and make it difficult for laborers to remove daily mortality 
without getting stung. In the western production area (primarily Union and Anson counties) 
where fire ants are a relatively new pest, more troubling complaints have arisen. Turkey 
growers have reported young poults scratching the litter away from sidewalls and pecking at 
ants as they entered turkey houses to forage. Growers claim that the ants are responsible for 
excess mortality and affect the performance of the poults. Two trials were conducted at N. 
C. State University to determine whether poults would readily feed on fire ants, and if so, 
what impact a severe fire ant challenge might have on bird mortality and performance. 

Materials and Methods: 

Ants for both trials were field collected along Interstate 40 near Warsaw, NC about 70 
miles southeast of Raleigh, NC. A teflon coated, 50 ml graduated plastic tube was inserted 
into large, active mounds. Tubes were left in place for approximately five minutes, retrieved 
and sealed, placed in a cooler and transported back to Raleigh for use the following day. The 
total number of ants collected were determined volumetrically. Volume equivalency had been 
previously determined with exact counts of ten, 20 milliliter samples of freeze killed ants. 

Both trials were conducted in an isolation room located in the Poultry Science building on the 
university's main campus. Trial 1 involved two groups of twenty-five poults, one day of age. 
Each group was placed in a 4 A. diameter plastic wading pool containing 2-3 inches of pine 
shavings. Birds were provided feed and water ad libitum. Supplemental heat was provided 
by suspending a single heat lamp approximately 18 inches above each pen. Immediately after 
the birds were placed, approximately 5,000 fire ants were added to pen one. Pen two poults 
served as unexposed controls. Five birds were removed from each pen for examination at 
twenty four hour intervals for four days. Birds were weighed, euthanized, checked for 
external lesions. Birds in the RIFA exposed group were dissected to determine the presence 
and locations of sting lesions along the digestive tract. Total feed consumption and feed 
conversion for both groups were calculated after eight days. 

Trial 2 was conducted in much the same manner. F&y, day old poults were allocated equally 
to one of two treatments. They were penned, fed and watered, and provided with 
supplemental heat as described in Trial 1. The introduction of fire ants into pen one, 
however, was delayed until day three of the trial. A smaller number of ants (approximately 
3,000) were introduced for this trial. Five birds were removed from each pen for examination 
on days 4, 5, 6,  and 7. All birds and feed were weighed daily. 







Induced Red Imported Fire Ant Behavior Towards a Static Electric Device 

Reid Ipserl, Harlan Thorvilsonl, Bobby Green2 

'Dept of Plant and Soil Science 
'Dept of Engineering Technology 

Texas Tech University 
Lubbock, Texas 79409 

From March 1996 through 1997, the Electric Power Research Institute (EPRI) and Texas 
Tech University's (TTU) Departments of Engineering Technology and of Plant and Soil Science 
agreed to study methods to protect electrical equipment from infestation by red imported fire ants 
(RIFA). The basic purpose of the contract was to continue development of an electronic device 
which exploited certain aspects of RIFA behavior and prevented the RIFA from infesting 
electrical equipment. 

A static electric device (SED) was developed for such a purpose. The basic design 
consisted of a transformer supplying AC power to metal grid plates where ants were shocked. 
RIFA were extremely attracted to the SED when workers were shocked and released alarm 
pheromones. Yet, the working transformer alone (70 VAC) might have had a significant role in 
fire ant attraction to the SED. The objectives were to determine if: (1) fire ants were more 
attracted to a working SED transformer as compared to a non-working transformer, (2) an 
immediate attraction to a working transformer existed, and (3) differences in numbers of ants 
aggregating under working transformers as compared to non-working transformers existed. 

Attraction to Active and Non-active SED3 Transformers 
Materials and Metho&. One individual tray (55 x 44 x 13cm) was cleaned and disinfected with 
70% EtOH. Two SED3s were placed in the tray, one each at opposite ends of the tray 
lengthwise, and transformers of each SED3 touched the tray floor. A piece of nylon string was 
used to draw a line 8.0 cm fiom each device. A brood box filled with ants was placed in the 
center of the tray. Both SEDs were 17.0 cm from the brood box, and ants had equal access to 
both devices. After placement into the tray, ants were given 30 minutes to become familiar with 
the environment, after which one SED3 was turned on. The active SED3 transformer did not 
supply current to grid plates, which prevented ants fiom being shocked. The ants then were given 
30 minutes to readjust. After which, all ants on the devices or behind the 8.0-cm designated line 
were removed with an aspirator and placed in separate containers. Removed ants were placed 
back with the colony after each observational period. Counting started after both observational 
areas behind designated lines were cleaned. Once counting started, ants that crossed each 
designated line toward either SED3 were aspirated and placed in a corresponding container. Each 
observational period lasted ten minutes, and three observational periods for each of the ten 
replications were completed. After collection, ants were placed into a freezer until frozen. Ant 







LogicTM - Methods of Application for 
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Rav Smith 
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F i  proni 1 : A Molecule f o r  A l l  Reasons 
Anne-Ma r i  e Call c o t t  and Homer Col 1 i ns 

U. S. Department o f  Agriculture 
Ani ma1 and P l  ant Health Inspecti on Servi ce 

P l  ant Protecti  on and Qua ran t i  ne 
Gul fpor t  Plant Protection Station 

INTRODUCTION : 

Fi proni 1 i s a broad spectrum pyrazol e i nsecti c i  de under development by 
Rhone-Poulenc Ag. Co. The insect ic ide acts as a GABA blocker i n  the 
insect and i s  act ive e i ther  by ingestion or contact. Fiproni 1 has shown 
a broad spectrum o f  a c t i v i t y  against many arthropods. Currently, t h i s  
product i s  registered i n  the U. S. i s  fo r  mole cr icket  control on g o l f  
courses. 

Presented here are resul ts from numerous t r i a l s  from 1993 through the 
present where we have found excel len t  a c t i v i t y  against imported f i r e  ant 
( IFA) when granul a r  formul a t i  ons are i ncorporated i nto po t t  i ng medi a or 
applied broadcast t o  grass sod. B a i t  formulations have also shown 
excel 1 ent potenti a1 against IFA. 

MATERIALS AND METHODS : 

Containerized Nursery Stock : 
T r ia l s  have been conducted on s i t e  a t  the Gul fpor t  Plant Protection 
Station and a t  several commercial nurseries wi th in  the I F A  infested area 
t o  evaluate the eff icacy o f  granular f iproni  1 as a prep1 ant 
i ncorporati on treatment. Cooperati ng nurseries include: Wight Nursery 
(Cairo, GA) , Windmi 11 Nursery (Folsom, LA), Flowerwood Nursery (Mobile, 
AL) , and Turkey Creek Farms (Houston, TX . 

I n  a l l  t r i a l s ,  we blended f iproni  1 granular insect ic ide (0.1% - EXP 
60818A) i n t o  pot t ing media provided by each nursery on s i t e  or  a t  the 
Gul fpor t  s i t e .  The media contained a1 1 f e r t i  1 i zer and nutr ients  
normally used by the nursery. After blending, treated media was potted 
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Joe Chamberlin 
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Spinosad, A Promising New 
Material for Control of Red 

Imported Fire Ants 

Raymond B. Cooper and T. Craig Blewett 
Dow AgroSciences 

Indianapolis, Indiana 



































Field Applications of Beauveria bassiana Alginate Pellets 

Blake Bextine and H.G. Thorvilson 

Department of Plant and Soil Sciences 
Texas Tech University 
Lubbock, Texas 79409 

INTRODUCTION 

The lack of biological enemies of the red imported fire ant (RIFA) has promoted 
the dispersal of the pest. Microbes make up the majority of the natural enemies of 
Solenopsis invicta in South America. Few of these enemies are present in the United 
States. In Texas, even fewer of these microbial natural enemies exist (Beckham 1980). 
Low populations of RlFA microbial natural enemies in the U.S. will enable the spread of 
RIFA to continue. Two fungi, Conicfiobolus (probably macrosporus) and Metarhiziurn 
anisopliae, were detected in 0.3% and O.5%, respectively, of nearly 1000 RIFA founding 
queens collected in College Station, Texas. In laboratory bioassay, M. anisopliae caused 
100% mortality of IS RIFA queens after 5 days (Sanchez-Pena 1992). 

The black imported fire ant (Solenopsis richteri Forel) is susceptible to Beauveria 
bassiana (Hyphomycetes: Moniliales) in both adult and larval stages. B. bassiam was fed 
to S. richteri, and a mortality rate of 90% was observed (Broome 1974). Beauveria 
bassiana causes effective mortality of the RIFA. By introducing infected ants to 
uninfected ants, Stimac et al. (1990) observed that the pathogen could be passed fiom ant 
to ant. 

By exposing RIFA's to dried mycelia of Beauveria bassiana, Sanchez-Pena (1 992) 
found an effective method of infecting RIFA and causing mortality. When mycelia were 
introduced in soil, mortality caused by B. bmiana was significantly less than in sterile 
soil. Encapsulation of mycelia in alginate pellets improved the mortality rate of RIFAs 
caused by the hngus (White 1995). Encapsulation allowed the fungus to survive better in 
soil, perhaps allowing successfbl competition against other microbes present in soil. 

Beauveria bassiana (ARSEF#2484), BB2484, was originally isolated fiom 
workers of the Mexican leaf-cutting ant, Atta mexicana, collected on the Pacific Plains of 
Sinaloa, Mexico, in 1986 (Sanchez-Pena, 1992). The BB2484 was re-isolated several 
times from infected Solenopsis invicta and grown and stored on Sabouraud's dextrose 
agar medium with 1% yeast extract (SDAY) in the fire ant laboratory at Texas Tech 
University. 











Tracking Alginate Pellets Using Ultraviolet-reflective Dyes 

Blake Bextine and H.G. Thorvilson 

Department of Plant and Soil Sciences 
Texas Tech University 
Lubbock, Texas 79409 

INTRODUCTION 

Beauveria bassiana may be incorporated in an alginate matrix, exposed to fire 
ants, and cause ant mortality (Whlte 1995). Effective delivery of alginate-fbngal pellets to 
imported fire ant colonies is necessary for this technology to be valuable in management of 
fire ant populations. Recently, we have coated alginate pellets with peanut oil and have 
determined that foraging fire ants readily retrieve pellets and move them to colonies. 
Furthermore, B. bassiana mycelia activate from peanut oil-treated pellets and produce 
conidia that infect fire ants. 

Various ultraviolet-reflective, water-soluble dyes may be added to the alginate and 
mycelial mixtures before pellets are produced. A bright orange dye was chosen from 
several candidate dyes because pellets could be easily seen under laboratory lights, 
daylight, and at night under ultraviolet lamps (365 nm, 6-volt; Spectronics Corp., 
Westbury, NY). Using this tracking technology, pellets can be easily followed in 
laboratory and field trials to study transport of pellets into brood boxes and mounds by 
foraging ants. The goal of the studies reported herein was to determine the efficiency of 
delivery of baited, alginate pellets to fire ant colonies. 

MATERIALS AND METHODS 

Laboratorv Trials 

The goal of this trial was to determine if a peanut oil coating of fingal pellets 
affected the rate at which fire ants pick up the pellets. Treatments were fbngal pellets 
coated with peanut oil and fingal pellets without peanut oil. Six laboratory colonies of 
similar size and activity in separate trays (55 x 44 x 13cm) with a brood box (clear plastic 
box, 12 x 12 x 3 Scm, with plaster filling the bottom one-third) in the center of each tray 
were used in the experiment. Three replications of each treatment were completed. 

In each tray, 20 pellets were randomly dispersed, and a dot of yellow, ultraviolet- 
reflective paint was placed next to each pellet as a position marker. Observations were 
made in the dark using a ultraviolet lamp. The position of each pellet was noted after 5 
rnin. periods for 1.5 h, and the final location of each pellet was recorded. The amount of 
time necessary for the ants to transport pellets into brood boxes was recorded. 







Frequent Insecticide Use for Imported Fire Ant Control 

D. Jones, L. Thompson and K. Davis 
School of Forest Resources, University of Arkansas, Monticello, AR 71 656-3468. 

Introduction 

Red imported fire ants, Solenopsis invicta Buren (Hymenoptera: Formicidae), are an 
important problem in the southern United States. They cause medical and economic 
hardships and are just a plain nuisance, so many residents try to control them (Thompson and 
Jones 1994). This has resulted in the development of many different control methods with 
varying degrees of effectiveness and safety. Although many different insecticides have been 
tried, they can be narrowed down into two general categories; insecticide baits, such as 
hydramethylnon and fenoxycarb, and contact insecticides, such as acephate and chlorpyrifos. 

A bait is a liquid food attractant mixed with a soluble pesticide incorporated into a 
granular carrier (Lofgren et al. 1975). Typically baits are slow acting and are applied so that 
worker ants can find and carry it back to the colony where it is fed to other colony members. 
This enables it to claim more ants than just those who touch it. However, because most of 
the bait is usually moved into colonies within 24 hours (Ferguson et al. 1996). fire ants from 
outside treated areas can quickly re-invade bait-treated territory (Collins et al. 1992). 

Contact pesticides, so called because the insect must come in contact with the 
chemical for it to work, have varying degrees of residual activity against fire ants (Collins 
and Callcott 1995). Broadcast applications of contact insecticides deliver the chemical to 
surfaces likely to be contacted by foraging fire ant workers. Controlling foraging workers 
should eventually eliminate colonies as food becomes unavailable and the ants in the colonies 
begin to cannibalize their brood (Lofgren et al. 1975). Contact insecticides should also kill 
new queens colonizing treated areas. The longer an insecticide remains efficacious against 
fire ants, the longer the time interval between insecticide applications. 

Both types of insecticides reduce the number of fire ants. There are situations, 
however, where there is no acceptable level of infestation. Just ask a parent who wants to let 
their young child play outside in their yard, but can't because of the threat of fire ant stings. 
Ideally. when one treats for fire ants the insecticide would control them for an extended 
period. It is important, however to not create a zone so toxic that it becomes dangerous to 
humans. What is needed is a treatment that is not overly dangerous to people and animals, 
yet remains deadly to fire ants for an extended period. 

Through personal contact with local residents, it was brought to our attention that 
atrazine (a herbicide) may have some promise in controlling fire ants. This would be a good 
situation, since it is a common compound used for weed control in both sod and farming 
situations. If atrazine is not effective by itself, perhaps when allied with some of the 
common fire ant insecticides, a longer lasting and ultimately more effective control could be 
achieved. 

This paper reports on frequent applications of several pesticides for possible longer 
term control of fire ants. 











Measuring Insecticide Efficacy: 
Counting Fire Ant Mounds Vs. Bait Station Sampling 

D. Jones, L. Thompson and K. Davis 
School of Forest Resources, University of Arkansas, Monticello, AR 71 656-3468. 

Introduction 
The primary goal that an investigator works for, when testing imported fire ant, 

Solenopsis invicta Buren (Hymenoptera: Formicidae), insecticides, is just how effective the 
compound is at killing fire ants. The methods used to determine efficacy must be accepted as 
accurate and then withstand tests of peer review. Counting active fire ant mounds in a 0.1 ha 
circular subplot, along with using population indexing (Harlan et al. 198 1, Lofgren and Williams 
1982) has been generally accepted as accurate enough to make claims about an insecticide's 
efficacy. 

In previous experiments we noticed that during hot and dry months, fire ant mounds will 
frequently "disappear" and then "reappear" later when temperatures have dropped and moisture 
levels are back to normal. Sometimes colonies move for no apparent reason (Hays et al. 1982). 
This situation hinders research, because it can make efficacy appear better or worse than it 
actually is. This prompted us to question colony counting to assess efficacy. Perhaps a more 
accurate method would be to bait the test area, collect the ants that gather on the baits, identify 
them, and measure efficacy using these data. The absence of foragers would likely mean the 
absence of colonies. 

Many times we have heard homeowners say that the fire ant control product they used 
caused mounds to move or even disappear, but they still had fire ants! What they were saying 
was that the absence of visible mounds wasn't as important as the absence of stinging fire ants. 
Fire ants are very aggressive foragers and are adept at finding available food sources (Ferguson et 
al. 1996). By nature fire ants are territorial and tend to monopolize a foraging area using their 
recruiting behavior and ability to utilize trail pheromones (Wilson 1962). Foraging occurs 
regularly during the life of a fire ant colony except during the founding stage (Markin et al. 1972) 
and when ambient temperatures are so high or low that worker ants stay home (Markin et al. 
1974, Porter and Tschinkel 1987). It seems rational that if food is offered in an area and there are 
fire ants present, they will eventually find the food. 

This study compares two methods for assessing insecticide efficacy. The first is counting 
mounds (colonies) in a 0.1 ha circular subplot and making comparisons over time. This method 
is fast and easy to accomplish, frequently taking less than 15 minutes per subplot to perform. 
The downside of this method is that accuracy can suffer because of the fire ant's habit of moving 
mounds, and not always building visible mounds. 

The second method establishes a grid of bait stations over the test area, and collecting all 
the ants present at the stations after one hour. Ants are identified, counted and comparisons are 
made over time. We think that accuracy will be much improved because we are sampling ants 
from large and small colonies. Also, fire ant dominance in the baited area can be mapped. A 
drawback to this method is its time consumption and the fact that training is needed to identify 
the ants collected. 





















Impact of a Microsporidian Pathogen, Thelohania solenopsae, 
on Red Imported Fire Ants 

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

1600 SW 23rd Drive 
Gainesville, FL 32608 

Thelohania solenopsae Knell, Allen, & Hazard is an entomopathogenic 
rnicrosporidium that was first reported by Allen and Buren (1974) fiom alcohol preserved 
specimens of the red imported fue ant, Solenopsis invicta Buren, collected in Brazil. T. 
solenopsae infections have since been confirmed in the black imported fue ant, 
Solenopsis richteri Forel, in Argentina (Moser 1995). Spores of T. solenopsae are found 
in fat bodies of adults, and vegetative stages are found in the fat bodies of larvae and 
pupae, and in queen ovaries. Vegetative stages are also found in eggs, and thus T. 
solenopsae is transovarially transmitted (Briano et al. 1996). Briano and Williams (1997) 
reported negligible effects on the longevity of adult workers and sexuals of S. richteri. 
Effects of I: solenopsae on the development times of immature stages of fire ants are 
unknown. However, in a field study in Argentina, Briano et al. (1995) reported an 83% 
decrease in the density of black imported fire ant colonies within 4 years. Because of the 
apparent lack of an effect on adult workers, and the slow reduction in colony densities, it 
was suspected that T solenopsae reduced brood production. 

In 1996, Williams et al. (1998) discovered T. solenopsae infected S. invicta in 
several locations in Florida. Limited surveys throughout the southern U.S. revealed that 
infections were present in Texas and Mississippi. With the discovery of T. solenopsae in 
the U.S., studies have been conducted on the impact of this pathogen on colonies of S. 
invicta. We report the effect of T. solenopsae on brood production in laboratory colonies, 
and the inoculation and infection of field colonies of S. invicta. 

Material and Methods 
Laboratow Inoculation 1. Monogyne laboratory colonies, reared from newly mated 
queens, were used to examine the effects of T. solenopsae on brood production. These 
colonies contained an average of 71,000 workers (range: 50k-95k), 68 ml brood (range: 
30-90 ml), and 1 queen. To inoculate a colony, 1 gram of brood (an arbitrary mixture of 
eggs, larvae, and pupae) was separated from field collected S. invicta colonies that were 
infected with T. solenopsae. The brood was placed next to a colony so that it would be 
carried into the colony by worker ants. A total of ten colonies were inoculated, and 1 
gram of uninfected brood per colony was also introduced into ten control colonies. 

The brood volume and the number of adult worker ants per colony were 
catergorized visually, using procedures that were adopted from Banks and Lofgren 
(1 991). In addition, to assess the effect of T. solenopsae infection on queen weights, pre- 
and post-inoculation weights were recorded for each queen. Colony population estimates 
and queen weights were obtained before brood introductions, 8 weeks later, and at 2 or 3 
week intervals thereafter for 23 weeks. Brood volumes, worker populations, and queen 
weights from inoculated and control colonies were summed over sample dates and 
compared by t-tests. 
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Desiccation resistance in the fire ant and its adaptability to arid environments 

Jianbo Li and Kevin M. Heinz 
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Abstract 
We used a quantitative genetic method to estimate genetic variation in desiccation 

resistance in a central Texas population of Solenopsis invicta Buren. We found significant 
genetic variation in time-to-death and the heritability estimate was significantly larger than 
zero (h2 = 0.42). Head capsule width of the tested ants was measured as an indicator of their 
body size and its heritability was estimated as well. Body size and time-to-death was not 
genetically correlated, indicating that desiccation resistance is not a function of body size. 
Our results suggest that in a polygyne fire ant nest, queens with different degrees of 
resistance to desiccation may produce a cohort of workers that, as a group, can survive 
environments with a wide range of temporal and spatial variations in water availability. 

Introduction 
The red imported fire ant invaded the Unites States in the 1930's and became one of the 

most destructive pests of agriculture and urban environments in the infested regions 
(Callcott and Collins 1996). Habitat similarities between the newly-invaded, deforested 
southern US and the native South American flood plains (Vinson 1997) required little 
adaptation by S. invicta to its newly-invaded territory. The westward invasion of S. invicta 
into and across Texas was slowed in central and westem Texas (Porter et al. 1991, MacKay 
and Fagerlund 1997) where the habitats may be significantly different from those previously 
occupied by the fire ant. Summer conditions in these Texas habitats may be drier andlor 
hotter than regions to the east. 

Water availability in the environment is essential to survival and daily activity of 
arthropods (Block 1996). For fire ants to invade the drier environments bordering on the 
western edges of their home range, fire ant population must exhibit resistance to desiccation. 
Since a polygyne S. invicta colony consists of multiple queens that are not genetically 
related (Goodisman and Ross 1997), phenotypic and genetic variations of resistance to 
desiccation among fire ants in such a colony are likely to be greater than variations in a 
highly genetically related monogyne fire ant colony. Therefore, polygyne populations may 
be better able to respond to natural selection associated with dry areas of western Texas than 
monogyne populations. A recent study showed that fire ants from western Texas are more 
resistant to desiccation than those from eastern Texas (Phillips et al. 1996); however, the 
genetic basis for the difference was not examined. 

The objectives of this study were (1) to examine the existence and magnitude of the 
genetic variation in S. invicta by estimating heritability of resistance to desiccation and of 
body size, and (2) to calculate the genetic correlation between the two aforementioned 
characters. Early research indicates that both monogyne and polygyne S. invicta queens 
effectively mate only once (Ross and Fletcher 1985). Therefore, we treated daughter ants 
produced by a wild-caught queen as full-sib sisters. Full-sib analysis was used to generate 
conservative estimates of heritability (Falconer 198 1). We expected that genetic variation in 
desiccation resistance exists to some extent in the central Texas fire ant population. 
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Vinson and Sorensen (1986) speculated that the clearing of highway rights-of-way (ROW) 
and then continued disturbance by mowing and maintenance would provide avenues for increased 
establishment of fire ants. Wilson (1971) noted that Solenopsis saevissima (Fabricius) built up 
very dense populations in open habitats but was largely absent from woodland. In northern 
Florida, Tschinkel(1988) reported Solenopsis invicta Buren more common along roadways than 
was Solenopsis geminata (F. Smith), and areas of high disturbance favored S. invicta. Increased 
food, open canopy, and frequent disturbance made these habitats ideal for red imported fire ants. 

Porter et al. (1992) surveyed roadsides in Texas and in Brazil for fire ants and reported 
that patterns of mounds in infested areas were generally unrelated to habitat and environmental 
conditions. For example, mound population densities were not well correlated with heights of 
grass along ROW (Porter et al. 1992). Direction of roads did not affect total numbers of mounds 
at sites nor numbers of mounds on each side of roads. Gross differences in solar exposure 
resulting fiom changes in road direction did not affect population densities of fire ant mounds 
along Texas roadsides (Porter et al. 1992). Roadsides in Brazil were generally not mowed; 
consequently, grass at sites in Brazil was about twice as high as in the U.S. However, no 
correlations were found between height of grass and mound population density among sites in 
either country. No significant relationships were found in several other environmental variables as 
well. 

Additional work by Porter et al. (1997) compared the fire ant densities in different habitats 
between North America and South America. Porter et al. (1997) reported fire ant mound 
densities (m3 of mounds per ha) in North American mowed lawns to be 6.5 times greater than 
those in South America. Grazing areas contained 6.1 times more mounds in North America, and 
roadsides contained 5.3 times more mounds. Mound population densities in grazing areas and 
roadsides were not significantly different on either continent. Areas adjacent to crop land or 
residential areas did not contain unusually lower densities on either continent (Porter et al. 1997). 
When compared to the adjacent habitat type, no associations were found. 

The Texas Department of Transportation (TxDOT) has been concerned that maintenance 
activities along highway ROW have encouraged the spread and establishment of red imported fire 
ants in Texas. The objective of this study was to determine if highway ROW harbored population 
densities of red imported fire ants that were si@cantly different fiom those of adjacent 
grasslands. Signrficantly greater population densities in ROW would indicate more suitable 
habitats for fire ant establishment and, consequently, a source from which adjacent properties 
could be infested. Potentially, ROW could act as dispersal comdors for continued spread of the 
red imported fire ant if they contained greater densities of fire ants. 
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Abstract: Mature colonies of monogyne Solenopsis invicta Buren were placed in 
large arenas (6.5 x 1 m). The arenas were located in a glasshouse that exhibited 
diurnal temperature variation (cool mornings, hot afternoons, and warm evenings). 
The dynamics of foragers engaged in scouting behavior were observed with respect 
to the recent nutritional history of the colony, temperature, and humidity. The total 
number of ants engaged in scouting behavior was higher in colonies that were 
deprived of food for ca. 36-48 hours than when compared with colonies that were 
fed within the last 12-24 hours. In preliminary studies a significant regression 
between mean surface temperature and mean surface activity was observed under 
food deprived conditions (n=4; P-0.012; r-square=0.965) while no such 
relationship was observed under recently fed conditions (n -4; P-0.6; r-square- 
-2.260). 



Seed Predation by Fire Ants as an Alteration Mechanism of 
Plant Communities 
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Abstract 

Numerous studies indicate that many types of ants affect plant species composition and distribution in 
grasslands around the world. The red imported fire ant (Solenopsis invicta Buren) currently infests over 
1 1 1 million hectares in the southeastern United States and is considered a major nuisance pest, yet there is 
little information on this species' effects on plant species composition or distribution. Results of a series of 
field and laboratory studies indicate that seeds ofMonarda citriodora var. citriodora, a common aromatic 
annual forb, are collected by ants, not consumed, and discarded around the perimeter of mounds. The result 
is often a dense "ringWof Monarda plants growing around mounds the following growing season. 

Field studies indicate that Ambrosia psilostachya and Solidago altissima may also form rings around 
fire ant mounds and be affected by ant foraging activities across larger areas. Other species, including 
Croton monanthogynus, Eustoma granid~jlorum, Bifora americana, Chaerophyllum Tainturieri, Agalinis 
purpurea, and Schizachyrium scoparium var. scoparium showed differences related to mounds, 
disturbance type andlor the presence of foraging ants. 

Introduction 
Ants are known to have enormous influence on plant species composition in ecosystems around the 

world. Mechanism include seed distribution (Bossard 199 l), seed from fire and rodents (Inouye 
1980) (Hanington and Driver 1995) and differential soil and fertility characteristics of ant mounds (Green 
et a1 1998). In a study potentially analogous to the red imported fire ant (Solenopsis invicta Buren) 
invasion of the United States, the Argentine ant (Iridomyrmex humilis) has displaced several harvester ant 
species critical to the maintenance of a fynbos shrubland in South Africa (Bond and Slingsby 1984). 

Few studies have concentrated on what effects red imported fire ants may have on plant species 
composition in the southern U.S. This investigation first involved a large, long-term field trial in order to 
detect potential plant community changes in areas where fire ants were chemically suppressed versus left 
untreated and around their mound structures. Once differences were found, a series of laboratory and field 
trials were initiated to help elucidate the mechanisms involved. 

Materials and methods 
Field Study 

The field study was conducted in two ungrazed pastures, referred to as the Lower Field and the 
Switchgrass Field, on land managed by the U.S. Army Corps of Engineers, Granger Lake, Williamson 
County, Texas. The soil in both fields was a heavy black clay classified as part of the Blackland Prairie of 
central Texas. The Lower Field was renovated from 1988 through 1991 in an effort to replicate a native 
tallgrass prairie. The Switchgrass Field was planted with native grasses around 1980. Switchgrass 
(Panicum virgatum) became the dominant species, reaching near-monoculture levels in spots. The 
Switchgrass Field was infested primarily by the monogyne form of RIFA, based on the observation of large 
mounds at densities between 50 and 751 hectare. The Lower Field contained primarily polygyne colonies, 
based on small mounds at densities of 135 to 3251 hectare (Porter et al. 1991). 
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Abstract: 
There are several ways in which polygyne Solenopsis invicta colonies could 

originate. (A) Multiple newly mated queens are known to often attempt to found 
colonies in groups. However, soon after the first workers eclose all but one queen 
is  executed creating a monogyne colony. (B) Multiple monogyne colonies could 
fuse and maintain more than one queen, but monogyne colonies are territorial and 
there is no evidence that fusion between queenright monogyne S. invicta colonies 
occurs. (C) Newly mated queens could be adopted by queenright monogyne 
colonies; however, conspecific worker aggression from queenright colonies extends 
to newly mated queens. In laboratory experiments 100% of introduced newly 
mated queens were executed by monogyne workers. (D) Male and female sexuals 
within a monogyne colony could mate within the nest (intranidal mating), thus 
creating a polygyne colony. There i s  no evidence that supports intranidal mating, 
and it is  known that queens in United States polygyne colonies are unrelated. 
None of the above appear to explain polygyne S. invicta in the United States. 

We suggest a mechanism for the initiation of polygyny that involves 
adoption of NMQs into queenless worker groups. Insight into the mechanism of 
polygyne formation in fire ants came from the discovery that highly aggressive and 
territorial fire ant workers from monogyne colonies quickly become less aggressive 
toward conspecifics after they lose their queen. In addition, these queenless worker 
groups readily fuse to form new colony groups that contain several matrilines and 
patrilines, as are found in polygyne colonies. Queenless polygyne and monogyne 
colony workers, as well as fused monogyne worker groups adopt newly mated fire 
ant queens (normally executed by workers with queens). We propose that the 
probability for development of polygyne populations increases with the formation 
of population-wide queenless worker groups. Chemical treatment of soil, controlled 
burns, and fire ant toxic baits could lead to the population-wide formation of 
queenless worker groups, providing the conditions for the development of a 
polygyne population. We used toxic baits to test our working hypothesis that 
formation of multiple queenless worker groups would promote the development of 
polygyny within a monogyne population in the field. Of five replicate monogyne 
field plots treated with bait toxicant (hydramethylnon) four developed patches of 
polygyne colonies within 54 weeks after treatment, whereas all associated controls 
maintained their monogyne status. This i s  the first time that an association has been 
demonstrated between bait treatment and the development of polygyne fire ant 
colonies. 
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Abstract: Fire ant queens produce several different pheromones that modify the 
behavior and physiology of the different colony members in a profound way. A better 
understanding of these pheromones and their mode of action may provide new means 
to help manage fire ant populations. Many previous studies have demonstrated that fire 
ant queens produce both releaser and primer pheromones. In this study, I used 
established bioassays to investigate two queen pheromones: 1) the releaser 
pheromone underlying queen recognition and attraction by workers; and 2) the primer 
pheromone that prevents virgin queens from deaiating (shedding their wings). 
Previous work has shown the poison sac to be the source of both of these pheromones. 
Virgin queens were allowed to dealate and begin to lay eggs by placing them in small 
queenless colony fragments removed from the inhibitory influence of the queen. After 
dealation, virgin queens were tested at intervals of 24 hours to determine when the two 
pheromone systems switched on in relation to the onset of egg-laying. Virgin queens 
became significantly more attractive than controls 2 days after shedding their wings, at 
which time many (30%) of the virgin queens began to lay eggs. The primer pheromone 
was detectable only 24 hours later at 3-days post-dealation. Thus, both the releaser 
and primer pheromones are secreted at the initiation of egg-laying. In another series of 
experiments, I found that surgical removal of the poison sac from queens and virgin 
queen dealates did not cause the loss of either the releaser or primer effects, 
suggesting that in addition to the poison sac there is another source of these 
pheromones. Testing extracts of different body parts in the attraction bioassay 
indicated a source of activity in the head Research is currently underway to identify 
the unknown glandular sources of these pheromones. 
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Abstract: 

We previously demonstrated that territorial and highly aggressive fire ant 
workers become non-aggressive toward conspecific workers and newly mated 
queens (NMQs) soon after the loss of the colony queen. The decrease in 
aggressivity leads to requeening of the colony through adoption of NMQs. Here we 
attempt to answer the question - how does the adoption of NMQs relate to the 
control of fire ants? 

The formation of queenless worker groups in the field can occur in many 
ways. For example, the colony queen can die from (A) natural causes, (B) 
mechanical disturbances, (C) chemical treatment of soil, and/or (D) bait insecticide 
treatment. Isolated polygyne colonies exhibit heightened conspecific aggression, 
similar to that found for monogyne colonies. For this reason we hypothesize that 
isolated polygyne colonies will have a low probability to develop into a polygyne 
population. If multiple NMQs were adopted by queenless worker groups from 
situations A or B above, they would likely lead to an isolated polygyne colony and 
not a polygyne population. Situations C and D have the potential to create 
population-wide queenless worker groups and polygyne populations. 

Bait formulated hydramethylnon was used for fire ant control throughout the 
1980's to the present. The action of this insecticide is known to kill the queen but 
not all the workers. We demonstrated a correlation between the field treatments 
with hydramethylnon bait and the development of incipient polygyne populations. 
But this represents a worst case scenario where attempts to control a monogyne 
population results in development of a polygyne population. Treatment produced 
queenless worker groups may never have the opportunity to adopt NMQs or 
ultimately adopt only a single queen yielding a new monogyne colony. Newly 
mated queen adoption, regardless of the monogyne/polygyne end result will lead to 
faster than expected reinfestation. The usual explanation for reinfestation of treated 
field sites is that colonies on the edge of the treated area move in to fill the void 
and/or NMQs reinfest treated areas. We want to add the adoption of NMQs by 
queenless worker groups as another option to consider when explaining 
reinfestation. Future research will define the effects of Fenoxycarb, Avermectin, and 
the presence or absence of alates on newly mated queen adoption. 
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Vinson (1997) summarized range expansion scenarios for the red imported fire ant 
(Solenopsis invicta). The extent of range expansion depends upon the temperature limits set for 
colony mortality (Calabi and Porter 1989). We decided to use our existing colony growth model 
(Korzukhin et al. 1997) to assess the northern limits of fire ant expansion. 

We applied our fire ant single colony growth model to different geographical locations in 
12 southern states. The basic model is driven by daily soil temperature and answers the question: 
"can a colony reach maturity under a given set of average daily temperatures?" Our model: 

1. Uses NOAA weather data from 2090 stations as input (Alabama- 136, Arkansas- 138, Florida- 
1 7 1, Georgia-1 35, Louisiana-1 44, Mississippi-1 17, North Carolina-1 76, Oklahoma- 1 76, 
South Carolina-90, Tennessee-1 16, Texas-539, Virginia- 152). To avoid the complexities 
connected with running 12 years of weather data over 2090 sites, we used average daily 
weather values of Ainnin, Airmax and Precipitation for each Julian day. 

2. Converts max-min air temperature to max-min soil temperature at 10 cm (Chang et al. 1994, 
Kluender et al. 1993). Additionally, Chang et al. (1994) found that "..the inclusion of soil 
water content did not improve the predictability of the developed models." We found that 
the inclusion of precipitation did not improve our model. With respect to temperature. 
precipitation worked exactly like a random number variable. 

3.  Calculates colony growth (Porter 1988). mortality (Calabi and Porter 1989) and alate 
production (flight activity is governed by daily precipitation and peak abundance of alates 
occurs in May and June) (Bass 1974. Markin et al. 1974, Tschinkel 1993, Wojcik, 
unpublished data). 

4. Assumes that production of one reproductive (alate) begins another colony. to sustain a fire ant 
population. 

5. Estimates colony growth at each NOAA weather station. 
6. Maps fire ant reproductive success by weather station (on an approximate 20 mile grid). 

Figure 1 shows the gross northern limit of fire ant range expansion for southern states 
predicted by the model. Note that the southern Appalachian Mountains escape fire ants to some 
degree. This line fits closely the -1 8OC line theorized by Hung and Vinson (1 978) and supported 
by Francke et al. (1 986). Also, because precipitation is needed to trigger alate flights, and 
precipitation is sparse in the southwestern U.S., our model probably does a poor job estimating 
range expansion to the southwest. We suspect that our model will work in locations where 
irrigation is common because irrigated tracts probably mimic areas where precipitation is ample. 
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INTRODUCTION 

The Red Imported Fire Ant, Solenopsis invicta Buren, (IFA), was introduced to 
Alabama in 1930 and has spread rapidly to adjoining states. It has now colonized 13 
states, as well as Puerto Rico. IFA were first reported in Union County, Arkansas, just 
north of the Louisiana border in 1959. They currently inhabit at least 28 of Arkansas' 75 
counties. 

It has been estimated that fire ant damage currently results in an annual $35 million 
loss to residents of southern Arkansas (Thompson, unpublished data). The influx of IFA 
populations into the northern part of the state is of great concern, not only to residents, 
but also to numerous large companies which transport products nationwide from 
northwest Arkansas (WalMart, Tyson, J.B. Hunt, etc). A model to hazard-rate fire ant 
range expansion is needed to assess the biological realities of colonization and the social 
and economic consequences that follow fire ant occupation. Reliable forecasting of 
colonization success in areas threatened by IFA infestation will allow policy makers and 
administrators to plan, fund, and implement regulatory activities. 

OBJECTIVES 

Development of this hazard-rating system includes three kinds of models. First, a 
colony biophysical model; second, a spatial model of physical features including vegetation 
cover and soil temperatures; and third, a socio-economic model of human and economic 
endeavors. Models will use accessible data bases and spatial statistics to develop spatial 
models utilizing physical features, vegetation classification, and human and economic 
parameters. Discriminate analysis will be used to assess what parameters best predict 
spatial patterns. The resulting spatial model will eventually be linked to the fire ant 
biophysical model to generate a hazard rating fiom 0 to 1. The proposed hazard rating 
model (equation 1) will be a function of soil temperature, (st), biophysical requirements, 
(b), social, (s), and economic parameters, (e). The interrelationships of these components 
is the focus of this study. 

Fire Ant Hazard Rating = f (st, b, s, e) (1) 
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Summary 
Solenopsis (Labauchena) daguerrei (Santschi) is a parasitic ant of imported fire 

ants. This parasite produces no worker caste, and is totally reliant on its host colony for 
its care. Having no worker caste, only reproductive males and females represent this 
species. S. daguerrei will attach, or yolk, themselves to queens of the black and red 
imported fire ants, Solenopsis richteri and S. invicta, respectively, and divert resources 
fiom the host queen(s). In addition, the host colony also feeds and maintains the brood of 
S. daguerrei. Thus, S. daguerrei is a potential stress factor of fire ant colonies. This 
parasite is found in South America, and is being held in quarantine in the United States at 
the Center for Medical, Agricultural, and Veterinary Entomology in Gainesville, Florida. 

Field studies and observations of the impact of S. daguerrei on S. richteri were 
conducted in sites located in Buenos Aires Province, Argentina. Mean percent parasitism 
fiom pastures located at 21 sites (San Eladio, Argentina) was 5.1% (range: 1.2 to 23.7%; 
total 2,580 S. richteri colonies examined). Mound densities were 33% less in sites with 
S. daguerrei, where there were 161 * 14 (* std. err.) moundsha, while parasite-free sites 
had 239 * 15 moundsha. The number of S. richteri queens per colony was 47 % less in 
parasitized colonies (parasitized = 2.9 0.5, range: 1 - 40 versus non-parasitized = 5.5 * 
2.0, range: 1 - 180). In addition, both female and male S. richteri alates were observed in 
parasitized colonies. This is in contrast to reports by Silveira-Guido et al. (1973) who did 
not observe alates in parasitized S. richteri colonies. 

There was a 3: 1 female to male sex ratio for S. daguerrei fiom excavated S. 
richteri colonies. However, colony was variation high where females in a colony ranged 
from 4.6 to loo%, and males ranged from 0 to 95.3%. Female alates were observed in 
field colonies in all months except Sept., Oct., and Nov., which is the spring in Argentina. 
Male alates were not observed in July through Nov. (winter-spring). S. daguerrei queens 
were observed in colonies throughout the year. The monthly presence of alates and 
queens in quarantine colonies corresponded to the field observations in Argentina. Alate 
flights by S. daguerrei were induced in quarantine by drenching and misting fire ant 
mounds located in buckets of soil. S. daguerrei were weak fliers, and mating was 
observed on the mound surface as well as in nest cells. Mating also occurred in the 
absence of flights. 

S. daguerrei was not found in any of the non-fire ant colonies examined in 
Argentina from Dec. 1996 to March 1998. The following ant colonies were examined 92 
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Although phorid flies fiom the genus Pseudacteon directly affect mortality of 
worker fire ants, it is their indirect influence on ecological interactions with other ant 
species that makes them excellent prospects as biological control agents for the imported 
fire ant. The degree to which each of the phorid fly species impedes foraging and defense 
behavior of fire ant workers is a key indicator of this indirect effect. Therefore, this study 
focuses on comparing oviposition~attack behaviors of several Pseudacteon species, as well 
as subsequent responses by host ants to each fly species. The data presented are 
preliminary and qualitative, but they clearly indicate that adequate variation exists to 
predict differential potential among Pseudacteon species with respect to usellness in 
biological control of the fire ant. 

A good biological control agent must: be host specific, have mass-rearing potential, 
be able to cope with local climes, and, most importantly, be detrimental to its host. The 
research presented herein focuses on determining which of the phorid fly species would 
be the most detrimental to its host. 

Actual rate of parasitism by phorid flies on fire ants is minimal, making it unlikely 
that the death rate in itself will suppress fire ant populations (Morrison et al. 1997). 
Rather, the key component lies in the effect the flies have on foraging and defense 
behavior. This has been established in several publications (Feener 198 1, Orr et al. 1995, 
and Porter et al. 1995). Phorid flies effect foraging and defense behavior in two ways. 
First, ants in the vicinity of an attacking fly retreat into the nest or underneath nearby 
cover. If there is no cover, as in laboratory situations, the ants clump. Second, attacked 
ants become "frozen" in one of several postures. The function of these behaviors is not 
yet understood, but we hope to determine this with further research. These postures are 
relevant to the present study because while fire ants are "frozen" they cannot forage or 
defend resources. Thus their ability to compete with other species of ants is 
compromised. 

One species of phorid fly, Pseudacteon tricuspis, is successfully being reared in two 
labs (Sanford Porter's of the USDNARS in Gainesville, FL and our own at Brackenridge 
Field Laboratories in Austin). Still, we are interested in rearing and releasing more than 
one phorid fly species for two reasons. First, within the North American distribution of 
the RIFA, there is tremendous variation in climates. Second, the various phorid fly 









DIRECT AND INDIRECT EFFECTS 
OF PARASITOID PHORID FLIES 

Lloyd W. Morrison 

Department of Zoology and 

Brackenridge Field Laboratory, 

University of Texas, 

Austin, TX 78712 

The magnitudes of the direct and indirect effects of native Texas phorid flies 

(Pseudacteon browni, P. cranfordi, P .  spatulatus, and P. sp. A) on native Texas fire ants 
(Solenopsis geminuta) were quantified. The direct effect of the parasitoid flies on host 

mortality was measured by subsampling workers from field colonies and counting the 
number of infected workers. Parasitism rates were found to be very low (c 3.0 %). 

The indirect effect of phorid fly parasitoids results from the fact that phorids induce 

behavioral responses in their hosts which alter the outcome of interspecific competitive 
interactions. When phorids were present at baits, worker ant recruitment decreased, and 

most workers that remained at baits assumed a motionless, curled defensive posture. 
Phorids are only active diurnally, and observational experiments revealed that S. geminata 
obtained 50% less food by day than by night. Experimental manipulations which excluded 
phorids from foraging workers by day and allowed phorid activity after dark confirmed that 
the presence of phorids can affect resource retrieval rates and thus influence the exploitative 
component of interspecific competition. 

The affect of phorids on the interference component of interspecific competition 
was measured by recording the outcome of contests at baits near the territorial boundary of 
S.  geminata with its aggressive competitor, S .  invicta. (The phorids native to the U.S. do 
not parasitize S.  invicta.) The presence of phorids had no significant effect, however, on 
the outcome of these contests. 

Thus the main effect of Pseudacteon phorid flies on Solenopsis fire ants in this 
system is an indirect one, behaviorally mediated through exploitative competition. If South 
American Pseudacteon species introduced to the United States as biocontrol agents interact 
with North American populations of S. invicta in a similar manner, biocontrol success will 
depend critically on: (1) the relative proportion of above-ground foraging, (2) the relative 
proportion of nocturnal foraging, and (3) the abundance of competing species which are 
able to usurp food resources abandoned by fire ants in the presence of phorid flies. 
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Parasitization of the Red Imported Fire Ant by Caenocitolar fenyesi: Host size selection 
and the utilization of alates 

Jerry L. Cook, S. Bradleigh Vinson, and Roger E. Gold 
Department of Entomology, Texas A&M University, College Station, TX 77843-2475 

Summary 

Caenocholm fenyesi Pierce Strepsiptera: Myrmecolacidae) parasitizes all castes of the red 
imported fire ant, Solenopsis invicta Buren, with the possible exception of the queen. The first 
instar larvae of C. fenyesi are responsible fbr selecting a new host. This stage must parasitize 
either the larval or pupal stage of S. invicta for it to successfilly complete its development. 
Almost immediately after burrowing into its fiture host, the first-instar molts and becomes a 
secondary larvae, which is a maggot-like stage. The strepsipteran then goes through at least two 
more molts before entering the pupal stage. By the time C. fenyesi enters the pupal stage, S. 
invicta is an adult. Depending upon which larva was chosen, the strepsipteran will be in either a 
worker, female alate, or male alate. The strepsipteran emerges fiom its host as a fiee-living adult 
male (females develop in the bush cricket Hapithus agitator Uhier). However, strepsipterans 
appear to be unable to emerge fiom alate hosts. 

Our study suggests that C. fenyesi selects larger hosts to parasitize. We collected over 
200 male strepsipterans and their corresponding host ants. In doing so, we found a relationship 
where the size of the emerging male strepsipteran is directly correlated to the size of its host. We 
also compared the host size of parasitized ants with the host size of the normal size distribution of 
their respective colonies. Ow data suggested that strepsipterans are parasitizing hosts that are 
significantly larger than the general population fiom their respective colonies. Therefore, C. 
fenyesi may be choosing larger hosts. 

This study found that both male and female alates were parasitized at a higher rate than 
worker castes. This data corresponds with the above portion of the study that suggested that 
strepsipterans selected larger hosts. If this is true, then C. fenyesi may be having a greater impact 
on its host population than if it were selecting hosts randomly. However, our study is not yet 
complete and more collections are needed to support this conclusion. 



Ecological suppression of fire ants by dipteran parasitoids: 
A perspective from work based at Brackenridge Field Laboratory 
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Abstract: Describes a program to understand the comparative biologies of fire ants 
and phorid fly parasitoids aimed at eliminating the pest status of IFA in Texas 



BAIT STUDIES ON FIRE ANTS & FIRE ANT TOXICANTS ON TEXAS CAVE 
CRICKETS & FISH-BAIT CRICKETS 

Daniel P. Wojcik and Richard J Bremer 
USDA, ARS, CMAVE, GainesviUe, FL. 

Abstract: Field studies using attractant non-toxic baits demonstrated that fke ants 
foraged intensively in and around the caves. These studies also demonstrated that cave 
crickets emerged h m  the caves and foraged widely around the caves. The objectives 
were to assess susceptibii of endangered cave species to impact by fire ant and fire ant 
management practices and chemicals. As it was not feasible or legal to test endangered 
cave species, cave crickets, a scavenger species important in the cave food chain were 
used as a surrogate. The cave crickets live and reproduce in the caves and forage for food 
outside of the caves. Cave crickets were tested in two ways. Cave crickets were fkd on 
specific numbers of bait granules to determine the risk Amdro bait poses to the crickets. 
Cave crickets were fed on Amdro poisoned lire ant cadavers, to determine ifthe 
movement of toxicants via scavengers into the cave systems was possible. Additional tests 
were conducted using fish-bait crickets as surrogates for cave crickets. Arndro granules 
were toxic to cave crickets and fish-bait crickets feeding on bait granules. Amdro 
poisoned fire ant cadavers did not pose a threat to the cave crickets. The ants could easily 
be controlled without atfecting the cave crickets by restricting fire ant treatments to 
morning hours, thus allowing sufticient time for the lire ants to forage for and retrieve all 
of the bait particles before the cave crickets emerge from the caves during the night. 



Impact of native ants on fire ant colony foundation 
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ABSTRACT: The impact of native ant species on Solenopsis invicta colonies in the 
laboratory and greenhouse are being studied. Laboratory techniques similar to the 
ones developed by Bhatkar (1 988) were used, where an established native ant 
colony were given access to founding fire ant colonies with varying numbers of 
workers. The behavioral interaction between native ant species and fire ants, and 
time until the fire ant colony disruption, were recorded. The studies used the native 
species, M. minimum, Pheidole dentata, Forelius sp., and Tetramorium 
bicarinatum versus founding fire ant colonies of various sizes. The results suggest 
that M. minimum can invade and destroy founding fire ant colonies within 7 days 
when worker number is in the range of 50 to 60. The other native ant species such 
as Pheidole dentata, Forelius sp., Tetramorium bicarinatum differentially attack on 
fire ant founding colonies with various numbers of workers and brood. However, 
the time taken for these latter species to destroy fire ant colonies with up to 50-60 
workers was observed to be longer than the former two species. All the species 
were found to predate on dead fire ant workers and the brood. Similar studies are 
being conducted in the greenhouse arenas with the species studied in the 
laboratory. The experimental set up in the greenhouse simulates the field 
conditions and the experiments are currently underway. 
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TITLE: Control of Red Imported Fire Ant (Solenopsis invicta) With Spinosad 
Author@): T. Craig Blewett, Raymond B. Cooper 
Address: Dow Agrosciences LLC, Indianapolis, IN 46268 

Abstract: 

Spinosad was formulated as 0.01 % or 0.02% granular baits and as a liquid 
drench for evaluation as a control agent for Red lmported Fire Ant (Solenopsis 
invicta) at several locations in the Southeastern US. Applications consisted of 2- 
6 tablespoons of bait per mound, 1.5 and 3 Ibs per acre broadcast, or % - 2 
gallon mound drenches of 25 - 400 ppm solutions of Conservem SC, all to well 
established mounds. Commercial treatments applied for comparison were 
~rndro@ bait, ~ u r s b a n ~  granules and Dursban drenches. Ant morbidity was 
generally observed within 24 hours after treatment with dead ants being piled 
outside mounds in 2448 hours. Spinosad-based treatments provided 
approximately 50% control of all mounds by 3 days after treatment and >90% 
control by 14-21 days after treatment. Spinosad treatments compared favorably 
to commercial insecticide treatments. 

Conserve and Dursban are registered Trademarks of Dow Agrosciences 
Amdro is a registered Trademark of American Cyanamide 

Introduction 

The Red lmported Fire Ant (RIFA), Solenopsis invicta, has become an important 
economic pest and public health threat in the U.S. since its introduction in the 
1930's. It has spread along the Gulf Coast and now infests an area from Texas 
to North Carolina. The ant inhabits urban yards as well as agricultural and 
recreational areas. It is particularly noxious due to its aggressive behavior, 
attacking and injecting a venom with its sting, resulting in intense burning and 
itching. Attempts at eradication have failed and current control measures are 
generally limited to individual mound and small broadcast treatments. Control 
products include drenches, surface-applied contact toxicants and baits. 

Spinosad is a combination of spinosyns which are a naturally derived group of 
molecules from the actinomycete, Saccharopolyspora spinosa. Spinosad is 
active as both a contact and ingestion toxicant but is generally much more active 
via oral administration. It has a unique mode of action acting at the nicotinic 
acetylcholine receptor site. It is particularly efficacious against Lepidopterous 
larvae but has shown activity across nine orders of insects, including 
Hymenoptera. Spinosad was evaluated in 1997 to determine if activity was 
present to warrant commercial development as a RIFA control product. 



















EVALUATION OF BROADCAST TREATMENTS OF 
FIPRONIL FOR CONTROL OF RED IMPORTED 

FIRE ANTS IN GEORGIA 

BEVERLY SPARKS AND STAN DIFFIE 
DEPARTMENT OF ENTOMOLOGY 

UNIVERSITY OF GEORGIA 
ATHENS AND TIFTON, GEORGIA 









Excl usi on of RIFA Colonies from Containerized Nursery Stock 
with Spin Out@ in Combination with Pyrethroid Insecticides 

Anne-Mari e Cal l c o t t  & Homer Col 1 i ns  
U. S .  Department o f  Agr icu l ture 

Animal and P l  ant Health Inspecti on Service 
P l  ant Protect i  on and Quarantine 

Gul fpor t  Plant Protection Stat ion 

Spin Outo root growth regulator technology was developed by G r i f f i n  
Corporati on t o  enhance the development o f  dense, compact roo t  growth. 
The act ive ingredient i s  copper hydroxide contained i n  a l a tex  matr ix  
which i s  sprayed onto the i n t e r i o r  o f  p l a s t i c  nursery containers. Since 
1995 we have been tes t ing  the hypothesis tha t  the use o f  Spin Out 
techno1 ogy , i n  combination w i th  a fas t  act ing pyrethroid insec t ic ide  
such as b i  fen thr in  or t e f l u t h r i n ,  might prevent RIFA invasion o f  nursery 
containers by creat ing a tox i c  bar r ie r  a t  or  around the  dra in holes o f  
the contai ners . 

MATERIALS AND METHODS 

TEST I 
Standard trade one nursery containers (Ler io Corp. , Mobile, AL) were 
treated by G r i f f i n  Corp. wi th  various concentrations o f  b i  fenthr i  n 
(0.25. 0.5, and 1.0% A1 1 i n  Spin Out. Pots were shipped t o  the Gulfport 
laboratory and i n  October 1995, 25 pots o f  each b i fen th r i n  concentration 
were f i l l e d  w i th  a standard po t t ing  media. A f te r  f i l l i n g ,  pots were 
aged i n  a can yard under simulated nursery conditions , inc lud ing 
overhead i rri gat i  on. 

I n  January 1996, G r i f f i n  Corp. supplied us wi th  the Spin Out product 
containing 0.1% t e f l u t h r i n .  This mixture was applied w i th  a pa in t  brush 
t o  the i n t e r i o r  o f  25 pots. Pots were f i l l e d  w i th  media and aged as 
above . 

Treatments were b i  oassayed monthly i n  the laboratory w i th  f i e l d  
col  lected RIFA colonies. One container from each treatment was placed 
a t  the end o f  a 2 '  x 8 '  t e s t  arena. Sides o f  the t e s t  arena were coated 
w i th  Fluon@ t o  prevent escape. An untreated check container f i  1 l e d  w i th  
the same media type was placed a t  the d i s t a l  end o f  the  arena. A f i e l d  
col 1 ected col ony . complete w i th  associ ated soi 1 and nest turnul us, was 
then placed i n  the center o f  the arena. Overhead incandescent bulbs 









Fire Ant Control in a Hay Storage Area 
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Imported fire ants had gotten so bad in Dan Wilson's hay storage yard that 
marketing his large hay bales was in jeopardy. He turned to the local county 
extension office for help in controlling this serious pest. An on-farm demonstration 
was established to show how an effective control program could drastically reduce 
fire ant populations and the resulting problems they cause. Prior to treatments, the 
mound counts were averaging over 240 mounds per acre on the farm near Stamps, 
Arkansas. 

Pasture areas were treated with Amdro@ broadcast at a rate of one pound per 
acre, using a HERD@ broadcast seeder. Four weeks after this initial treatment, 90 
percent of the mounds were inactive. The remaining mounds were treated with 
Orthene@ 75s at one teaspoonful per mound (Table 1). 

Both of these insecticides are currently labeled for use in pastures. The only 
restriction is that Orthene@ cannot be applied to pastures and hay meadows 
lactating dairy cattle are present. (The Orthene label has since changed and 
pastures are NO LONGER on the label). 

This two-step program allowed Dan Wilson to get better grazing for his 
stocker cattle. Keeping ants out of hay bales is also a big plus when they are being 
moved or fed. "This program approach is  the best system I've found to control fire 
ants" said Wilson. "Using this system, in the fall and again in the late spring, has 
resulted in an overall 90 plus percent control rate" said Wilson. 





Impact of the Imported Fire Ant on Biodiversity: Standardized Spatial Monitoring 
of Foraging Interactions 

Daniel P. Wojcik, Richard J. Brenner, Dana A. Focks, David F. Williams, and Craig 
Allen 

USDA, ARS, Center for Medical, Agricultural, & Veterinary Entomology, IFA&HI, 
P.O. Box 14565 Gainesville, FL 32604 

The imported fire ant is an invasive species that has gradually spread to all or parts of 
13 states. In recent years, tbe negative impact of this species on biodiversity has been 
recognized. We are developing methods to quantify the impact of fire ants on 
biodiversity using spatial analysis and precision targeting to develop and implement 
reduced-risk management strategies. Herein, we compare two baitlmonitoring 
approaches, used in combination with spatial statistical analysis, to assess relative 
abundance and foraging profiles of several species of ants, setting the stage for future 
comparisons with the introduction of interventions to mitigate fire ant populations and 
enhancelsafeguard biodiversity of the ecosystem. 

Previous studies on monitoring foraging of ants have utilized a wide variety of bait 
materials, including ground meat and honey wojcik 1994), tuna fish (Levins et al. 
1973), peanut butter (Oi et al. 1994), beef or chicken sausage (Porter et al. 1992), 
creme sandwich cookies (Banks & Williams 1989), and cookie crumbs (Human 8 
Gordon 1996). Each of these and other food materials that have been used to sample 
ants, have disadvantages that include availability, suitability, sanitation, and 
reproducibility. One of the major problems with most of these bait materials has been 
the range of species attracted to a specific bait. Species readily attracted to meat baits 
may not be as readily attracted to sweet baits, and visa versa. Meat and honey baits 
used simultaneously often produce dramatically different results (Glancey et al. 1976). 
Recently Vail et al. (1997) submitted a patent application for a attractant bait 
formulation which was attractive to a variety of ant species, including those attracted to 
meat or sugars. The logistical simplicity of the new attractant formulation appeared to 
present a large enough improvement over our standard hamburger bait to warrant 
testing. 

Methods 

Avon Park Studies: In conjunction with other studies on the effects of fire ants on 
endangered species, a comparison test was conducted using our standard hamburger 
(ground meat meatball) and the new multiple species ant attractant bait (MSAA), at the 
Avon Park Air Force Range at 9 AM on 30 May 1997. An 81-station grid was marked 
out with flags with approximately 6 feet (2 meters) between flags and approximately 6 
feet between rows. After bait placement, GPS was used to verify actual locations of 
each station. The standard hamburger bait (314-inch diameter meatball on 1-inch 
square heavy aluminum foil) was placed on the soil surface. For pickup, the hamburger 
on the foil was scooped up into disposable plastic souffle cups and placed in a plastic 













Imported fire ants and soil fertility implications. 
William P. Green, David E. Pettry, and Richard E. Switzer 

Department of Plant and Soil Sciences, Mississippi State University 
wgreen@pss.msstate.edu 

The imported fke ants (Solenopsis spp.) are notorious pests, but what are they 
doing to the soil? It is dficult to look out over a pasture 111 of their large mounds and 
imagine that they are not having a significant impact on the agroecosystern. The high 
densities of their large mounds combined with their high rates of mound relocation (Briano 
et al., 1995) mean that they will affect entire soil landscapes in a relatively short period of 
time. Their mounds are higher in the important plant nutrients phosphorus and potassium 
than the surrounding soil (e.g. Blust et al., 1982, Green et al., 1998), and this must be 
considered in its environmental context if long-term impacts on soil f d t y  are to be 
predicted. 

The objective of this research was to evaluate the effects of imported fire ants (S. 
richteri and S. invicta) on soil phosphorus and potassium by a holistic approach-studying 
their effects on the composition, structure, and behavior of Mississippi soils. 

Properties of mounds and underlying soils were compared with adjacent, 
undisturbed soils on eleven soils fiom eight Mississippi counties and sii of the state's soil 
resource areas. Concentrations of phosphorus and potassium in the mounds were 
determined by the methods of Raspberry and Lancaster (1 977) and Schollenberger and 
Simon (1945). Structural analyses included sectioning of resin-impregnated mounds, 
aggregate stability (Russell and Feng, 1947), and scanning electron (Lynn and Grossman, 
1970) and light microscopy (Brewer, 1964). Soil moisture was determined 
gravimetrically, and temperatures were monitored with thermocouples (Scherba, 1962). 

Mounds on all soils were higher in phosphorus and potassium than the upper 5 cm 
of the undisturbed soil (e.g. Table 1). This effect may be due to the importation of plant 
material into the mound by the ants. It represents the localized concentration of nutrients 
fiom the surrounding environment. 

The soil below the mounds was also enriched in these elements, and this suggests 
that materials are being transported downward fiom the mound into the underlying soil, 
perhaps by leaching with water through the channel network. Microscopic studies 
revealed evidence of water transport. A lining of material observed along the wall of a 
channel 30 cm below a mound had the appearance of water deposited material. 

The network of channels which fills and underlies the mound has a tremendous 
capacity for conducting water. Channels can occupy fiom 39 to 55% of the horizontal 
cross-sectional area of the mound, depending on the texture of the soil. The crust of the 
mound is often porous, relatively unstable in water (e.g. Table Z), and would not be 
expected to inhibit infiltration of water into the mound. 

Mounds are often drier than the adjacent soil, especially in the upper part, but they 
also absorb water more rapidly during rainfall as water f3ters through the porous crust 
(e.g. Table 3). Infiltrated water penetrates more deeply into the soil beneath the mound 
than in undisturbed soil. 

Increased water movement through and below the mound would induce greater 
leaching of constituents fiom the mound into the subsoil. The movement of constituents 
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Queen relatedness in multiple-queen colonies 
of the fire ant Solenopsis invicta determined by microsatellite analysis 
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Abstract: Genetic relatedness of queens within polygyne colonies of the red imported fire ant in 
central Texas was estimated by analyzing five microsatellite loci. The genotypes of 490 queens 
from 24 colonies revealed that relatedness among nestmate queens was not significantly different 
fiom zero. This finding confirms the observation of others that polygyne nests of Solenopsis 
invicta do not represent a society of closely related queens. 



The Ants o f  East Texas: 25 years a f t e r  
Tim Lockley 

USDA-APHIS-PPQ-GPPS 

I n  1973, a survey (unpubl ished) 
was conducted t o  determine t h e  an t  
species ex tan t  i n  eastern Texas. Four 
count i  es (Bexar , Cameron, Ga l  veston and 
Nueces) were se l  ected f o r  t h e  survey 
based upon t h e i r  h i s t o r y  t o  t h a t  p o i n t  
w i t h  regards t o  t h e  imported f i r e  a n t ,  
So7enopsis i n v i c t a  . A1 though separated 
from t h e  cont iguous ly  i n f e s t e d  area o f  
Texas u n t i l  t h e  mid 1980's (USDA 
Quaranti ne Maps), Bexar county has been 
under federa l  quarant ine t h e  longest  o f  
t h e  f o u r  f o r  red  imported f i r e  ants 
(1959) . G a l  veston county was t h e  nex t  
o f  t h e  f o u r  t o  be declared o f f i c i a l l y  
i n f e s t e d  by RIFA i n  1969. Nueces 
county came under federa l  quarant ine i n  
1973 ( t h e  i n i  ti a1 year o f  t h e  survey) .  
Cameron county was t h e  l a s t  t o  be 
p laced under quarant ine i n  1996. 

I n  1997, t h e  f i r s t  o f  two follo\l l:- 
up surveys was undertaken t o  determine 
t h e  change i n  R IFA and n a t i v e  an t  
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