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Proceedings Disclaimers
These proceedings were compiled from author submissions of their presentations at the
2009 Annual Imported Fire Ant Conference, held April 6-9, 2009 in Oklahoma City,
Oklahoma. The 2009 conference chair was Jeanetta Cooper, Oklahoma Department of
Agriculture.
The opinions, conclusions, and recommendations are those of the participants and are
advisory only. Mention of trade names or commercial products in this publication is
solely for the purpose of providing specific information and does not imply
recommendation or endorsement by any agency.
The papers and abstracts published herein have been duplicated as submitted and have
not been peer reviewed. They have been collated and duplicated solely for the purpose to
promote information exchange and may contain preliminary data not fully analyzed. For
this reason, authors should be consulted before referencing any of the information printed
herein. This proceedings issue does not constitute formal peer review publication.
However, ideas expressed in this proceedings are the sole property of the author(s) and
set precedence in that the author(s) must be given due credit for their ideas.
Date of publication: March 2010.
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Agenda
April 6, 2009 - Monday
1:00 - 5:00 REGISTRATION - Hotel Lobby
6:00 - 8:00 RECEPTION - Lobby Floor Meeting Room
Hospitality Room Open Until 10:00 pm

April 7, 2009 - Tuesday
7:00 - 8:00 am Continental Breakfast - Lobby Floor Meeting Room
Poster and Exhibit Set-up - Wildcat Room (Downstairs)
8:15 - 8:45 WELCOME TO OKLAHOMA
Oklahoma Department of Agriculture, Food, and Forestry
Dr. Phillip Mulder, Oklahoma State University
8:45 - 10:00 REGULATORY UPDATES
Imported Fire Ant Regulatory Issues in the U.S.
Anne-Marie Callcott - USDA
Charles Brown, Stacy Scott, Ron Weeks
Oklahoma Imported Fire Ant Update
Jeanetta Cooper, Oklahoma Department of
Agriculture, Food, and Forestry
10:00 - 10:30 Morning Break - Wildcat Room (downstairs)
10:30 - 12:00 REGULATORY UPDATES (Continued)
Update of the Imported Fire Ant Quarantine in Texas
Awinash P. Bhatkar, Texas Department of Agriculture
Arkansas Imported Fire Ant Update
Terry Walker, Arkansas State Plant Board
12:00 – 1:00 Lunch – Lobby Floor Meeting Room
1:15 - 3:00 ERADICATION, DETECTION, and PREVENTION
The Australian Little Fire Ant Eradication Program
Keith McCubbin
The Australian RIFA Eradication Program - Eight Years Out
Keith McCubbin
RIFA in Queensland - Applying Genetics to an Eradication Program
Sarah Corcoran
Dr. Jane Oakey
Impacts and Control of Little Fire Ants in the Pacific Region
Cas Vanderwoude
Pat Conant
Spot on the Spot - The Use of Odor Detection Dogs for RIFA Surveillance
Sarah Corcoran
Cara McNicol
Preventing Fire Ants in electrical Transformer Boxes with Permethrin Impregnated
Nylon Strips
Molly Keck
Dr. Bart Drees
3:00 - 3:30 Afternoon Break - Wildcat Room (downstairs)
3:30 - 5:00 Raspberry Ant & Other Invasive Ants Working Group
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David Oi - Leader
DINNER ON YOUR OWN - Hospitality Room Open Until 10:00 pm

April 8, 2009 - Wednesday
7:00 - 8:00 am Continental Breakfast - Lobby Floor Meeting Room
Posters and Exhibits - Wildcat Room (Downstairs)
8:15 - 10:00 BIOLOGY
11
Presence of the Fire Ant Pathogen Kneallhazia solenopene In Fire Ant Decapitating Phorid
Flies
David Oi - USDA
S. Porter, J. Briano, L. Calcaterra
12
Virus Infection Affects Interspecific Competition of the RIFA
Ying Cheng Chen
Chen-Jen Shih
13
Colony Genetic Structure of the Red Imported Fire Ant in Taiwan
Chun-Chun Chang
Chen-Jen Shin
14
Genetics of Fire Ants
Rajesh Garlapati
M.A. Caprio, D.C. Cross, O.P. Perera, J. Chen
10:00 - 10:30 Morning Break -Wildcat Room (downstairs)
10:30 - 12:00 BIOLOGY (Continued)
15
Successful Invasion of Solenopsis invicta:L the Enemy Release Hypotheses Revisited
Chin-Cheng (Scotty) Yang
Yi-Chih Yu, D. DeWayne Shoemaker, Wen-Jer Wu
Cheng-Jen Shih
16
Interspecific Variation of Piperideine Alkaloids in Imported Fire Ant
Jian chen
Hanwu Shang
17
Characterization of the Red Imported Fire Ant, Solenopsis invicta, in Virginia
Hamilton R. Allen
Dr. Steven Valles, Dr. Dini M. Miller
12:00 - 1:00 Lunch - Lobby Floor Meeting Room
1:15 – 4:00 UPDATES and DISCUSSIONS
Update on eXtension
Kathy Flanders
Dr. Bastiaan Drees, Dr. Paul Nester, Molly Keck
The Current Registration Status of Fipronil for Control of Red Imported Fire Ants
Bruce Monke
Dick Heintzelman, Lisa Ortego, Nate Royalty, Mike Gorrell, Eddie Ingram,
Alan Ayers, Bruce Monke, Jason Kuhlemeier
POSTER PRESENTATIONS - Wildcat Room (downstairs)
6:00 BANQUET - Lobby Floor Meeting Room

April 9, 2009 - Thursday
8:00 - 12:00 EXTENSION WORKSHOP - Lobby Floor Meeting Room
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POSTER PRESENTATIONS
Invasive and other Exotic Ants in Mississippi
Richard L. Brown - author
Contributing authors: Joe A. MacGown, JoVonn Hill
Fire Ants Impact on Grassland Insects, Diet of the Endangered Attwater Prairie Chicken
Alejandro Calixto - author
Contributing authors: B. Drees, M Morrow
Effects of Imported Fire Ants on Avian and Reptilian Eggs In the Laboratory
Stan Diffie - author
Contributing authors: Kelly Murray
Pseudacteon litoralis in Alabama: established but hard to find
L. C. ‘Fudd’ Graham - author
Contributing authors: Sanford D. Porter, Juan A. Briano, Kelly Ridley,
Bertagnolli

Vicky

Protecting Harvested Hay from the Red Imported Fire Ant
Michael E. Heimer - author
Contributing authors: Paul R. Nester, Bastiaan M. Drees, Alejandro Calixto
Efficacy of New Candidate Insecticides as Quarantine Treatments on Commercial Grass Sod
John D. Hopkins - author
Contributing authors: Kelly M. Loftin, Anne-Marie Callcott, Ricky Corder, Gerald
Alexander, Douglas Petty, Jake Farnum, Joseph P. Reed
University Based Research on Organic Pest Management for Red Imported Fire Ants, Solenopsis
invicta Buren (Hymenoptera: Formicidae)
Kimberly Schofield - author
Contributing authors: Molly Keck, Elizabeth Brown
Effect of Head Extract on Digging Behavior of Red Imported Fire Ant Workers
Hanwu Shang - author
Contributing authors: Jian Chen
Development of a Novel Bioassay System to Assess the Effectiveness of Entomopathogenic Fungi
Against Imported Fire Ants
Dr. Douglas Streett – author
Contributing authors: Xixuan Jin, Todd Ugine
Bacterial Microbiology of the Red Imported Fire Ant, Solenopsis invicta Buren (Hymenoptera:
Formicidae) in Southeastern United States
Dr. S. Bradleigh Vinson – author
Contributing authors: Freder Medina, Dr. Craig J. Coates
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Two Methods of Treating Burlap with Bifenthrin, Pretreated vs. Spay-on: Both Worked Well in
Protecting Root-Balls of Nursery Stock from Newly-Mated-IFA Queens Infestation
Xikui Wei – author
Contributing authors: Anne-Marie Callcott, Craig Hinton, Lee McAnally
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Imported Fire Ant Regulatory Issues in the U.S.
Anne-Marie Callcott, Charles Brown,
Stacy Scott, and Ron Weeks
USDA, APHIS, PPQ
The spread of the imported fire ant in the United States is well documented. The ants first
entered the U.S. around 1918-1930 through the port of Mobile, Alabama. By 1939, the ants
were in approximately 12 counties surrounding the Mobile area (AL, MS and FL). In the early
1950’s, a series of surveys indicated that imported fire ants were not only spreading naturally,
but that the movement of nursery stock was spreading the ants large distances. Thus, in 1958 the
U.S. Federal Imported Fire Ant Quarantine was enacted and included approximately 62 million
acres. At that time, the quarantine included treatment and control by treating large areas of the
U.S. with mirex fire ant bait. In the 1970s when mirex was banned, the program changed to one
of management of artificial spread of fire ants. By 2009, approximately 343 million acres in all
or part of 13 states and Puerto Rico were included in the quarantine.
(http://www.aphis.usda.gov/plant_health/plant_pest_info/fireants/downloads/fireant.pdf).
While the ants have spread over much of the southern U.S., there are estimates that the imported
fire ant could significantly increase its range in the U.S. Therefore the federal quarantine is still
an effective tool in the fight against fire ants. The regulatory side of the USDA spends about
$1.9 million a year to support the quarantine. It is estimated that those efforts help save nursery
growers in the uninfested area of the U.S. (but potential range of the IFA) approximately $3.6
million a year, and saves homeowners in the billions of dollars.
Many staffs at both the federal and state level are involved in the U.S. Federal Imported Fire Ant
Quarantine. On the federal side this includes:








National IFA Program Manager
 Oversight/coordination of IFA regulatory program from national level
 Submission of changes into federal regulatory process to add counties to regulated
areas; to add treatments to the list of approved quarantine treatments
State Plant Health Directors and Regional IFA Program Managers
 Issue and monitor cooperative agreements with states for implementation of day to
day operations of IFA Quarantine
 As a team, resolve interstate movement issues as they arise
o Movement of untreated articles
o Movement of non-traditional articles such as hazardous soil (radioactive),
crane mats, baled plastics for recycling, etc.
CPHST Gulfport Lab
 Develop methods and tools for the survey, detection, regulation, and control of the
imported fire ant as related to the U.S. Federal Imported Fire Ant Quarantine.
 Is the sole laboratory in the U.S. responsible for developing regulatory (quarantine)
treatments to support the U.S. Federal Imported Fire Ant Quarantine
 Coordinates the APHIS Phorid Fly Rearing and Release Program
Investigative and Enforcement Services
 Investigates violations
 Issues warnings or fines as appropriate
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On the State side this includes:





PPQ - State Plant Health Director (same as above plus)
 Monitors cooperative agreement with state
 Reviews program accomplishments and performance reports
 Provides technical assistance regarding program activities
 Coordinates issuing of stamps or certificates for IFA program
State Plant Regulatory Official
 Oversees IFA program in state
 Contacts SPHD if violations occur in state
State inspectors
 These are the people who are the front line working with the growers and shippers on
a daily basis

Since the late 1980’s, the federal IFA quarantine program has been implemented by the states.
States are responsible for:





Inspecting nurseries
Issuing compliance agreements
Conducting blitzes w/ USDA
Survey

Oversight by the USDA includes:





Development of quarantine treatments
Transfer of information to states
Resolve unusual issues
Enforcement: investigations and fines associated with violations

Current issues facing the U.S. Federal Imported Fire Ant Quarantine include:
 Grass sod – potential loss of both grass sod treatment insecticides
 Currently no chlorpyrifos labels with grass sod rate of application
 EPA considering cancellation of fipronil granular broadcast applications
 Baled hay –
 Education of hay producers particularly in newly quarantined counties in Oklahoma;
publication of new best management practices for hay producers
http://www.aphis.usda.gov/plant_health/plant_pest_info/fireants/downloads/
BaledHayProducers.pdf
Radioactive and contaminated soil moving from Superfund and other areas to disposal sites
outside the IFA regulated area; currently handling on a case by case basis in consultation with
all PPQ staffs, affected state personnel and companies handling clean up and soil disposal
Shipping containers for export from the U.S.
 USDA and Hawaii Department of Agriculture are conducting a one year study to
determine high risk commodities shipping from U.S. IFA areas to Hawaii





USDA-APHIS-PPQ Imported Fire Ant Website:
http://www.aphis.usda.gov/plant_health/plant_pest_info/fireants/index.shtml

8

IMPORTED FIRE ANT REPORT
Terry Walker
Arkansas State Plant Board
Arkansas has added three counties in the recent past, Perry County, Yell County and
Lonoke County, and is considering one addition. Arkansas County is being evaluated
closely and will probably will be added to the quarantine area.
Our major efforts have been directed at movement of nursery stock and sod. We have
conducted a couple of roadside blitzes to check for proper paperwork on shipments of
sod. We have stepped up inspections in areas of new real estate developments, both
commercial and residential, to check sod and landscape plantings to confirm treatments
have been properly applied and invoices have been stamped with the USDA fire ant
stamp. We are taking more soil samples from the material for lab analysis of the suspect
material.
Most recently, our efforts have been directed at making sure hay that is being moved to
drought areas has been properly documented. We have made a major push to get the
quarantine information distributed to as many livestock and hay producers as possible.
This has resulted in several compliance agreements being entered into and some
producers are actively engaged in efforts to prevent movement of fire ants.
We routinely conduct big block surveys of the counties adjacent to the quarantined
counties and will make additions to the quarantine area as needed. Also, we are
conducting surveys of areas disassociated with the quarantine area to see if we can find
‘isolated’ infestations. These typically are conducted at new developments where large
amounts of landscaping may have taken place and around fair grounds where ants may
have been moved to by transportation of carnival equipment and the show animals.
We expect our regulatory activities will remain at a heighten state until the fire ant
populations are confirmed to have moved sufficiently to have infested all the counties in
the state.
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Presence of the fire ant pathogen Kneallhazia solenopsae in fire ant decapitating
phorid flies
David H. Oi1, Sanford D. Porter1, Steven M. Valles1,
Juan A. Briano2 and Luis A. Calcaterra2
1
USDA-ARS, Center for Medical, Agricultural, & Veterinary Entomology, Gainesville,
Florida, USA
2
USDA-ARS, South American Biological Control Laboratory, Hurlingham, Buenos
Aires Province, Argentina

Abstract
Pathogens and parasites from South America are being evaluated for the
biological control of imported fire ants in the U.S. Fire ant decapitating flies that
developed in fire ants infected with the fire ant pathogen Kneallhazia (formerly
Thelohania) solenopsae also acquired the pathogen. K. solenopsae was found in 51% of
pooled samples, which included three species of flies: Pseudacteon obtusus, Pseudacteon
cultellatus, and Pseudacteon curvatus. The infected P. curvatus were collected from the
field in Florida. This is the first report of a fire ant pathogen being detected in another
fire ant biocontrol agent. K. solenopsae was not detected in any of the hovering or
ovipositing flies in laboratory exposures, indicating that mechanical acquisition of the
pathogen did not occur during oviposition activity. Greater than 92% of the P. obtusus
that developed in K. solenopsae-infected ants survived and emerged as adults. These
preliminary observations indicated there were no detrimental effects of the pathogen on
the flies. The finding of K. solenopsae in apparently healthy flies offers the possibility
that the flies can transmit K. solenopsae, and perhaps facilitate the spread of the disease
among fire ant populations.
Details of this research have recently been published:
Oi, D. H., S. D. Porter, S. M. Valles, J. A. Briano, and L. A. Calcaterra. 2009.
Pseudacteon decapitating flies (Diptera: Phoridae): Are they potential vectors of
the fire ant pathogens Kneallhazia (=Thelohania) solenopsae (Microsporidia:
Thelohaniidae) and Vairimorpha invictae (Microsporidia: Burenellidae)? Biol.
Control. 48: 310-315.
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Colony genetic structure of Solenopsis invicta in Taiwan
Chun-Chun Chang*, Chin-Cheng Yang, Cheng-Jen Shih
Department of Entomology, National Taiwan University, Taipei 116, Taiwan
*E-mail: r96632009@ntu.edu.tw

Abstract
Remarkable genetic changes of Solenopsis invicta have been reported in US. The post-invasion
turnover seems unfailing but lacks further evidence from other introduced areas. Two social forms of fire
ant in Taiwan provide a great opportunity to test the genetic change in different levels of hierarchical
structure. At colony level, data from multiple microsatellite loci reveal that nestmate relatedness for
monogyne invariably overlaps with 0.75 and is similar to those in US as well as its native range South
America, suggesting that social organization of this form remains stable whether the population is native
or introduced. In contrast, the nestmate relatedness of polygyne tends to be binomial; that is, one group
possesses much higher value while the other one overlaps with zero. By keeping surveying one “higher”
site, the significant decline of relatedness observed during successive collections from gives a direct
evidence that sites belong to the “zero” group might have been invaded much longer than others from
‘‘higher’’ group. This pattern somehow parallels patterns in US and might be explained by adoption of
unrelated alates driven by ecological constraints (e.g. habitat saturation) as the habitat ages. The
observation of changes in colony genetic structure in a new invaded area is generally consistent with
ecological constraint hypothesis and provide direct evidence that the invasive fire ants did underwent
rapid social evolution associated with invasion given they were estimated to have arrived into Taiwan
within the last decade.
Key words: Solenopsis invicta, invasive species, microsatellite DNA, nestmate relatedness,
population genetics

11

Successful Invasion of Solenopsis invicta: The Enemy Release Hypotheses Revisited
Chin-Cheng (Scotty) Yang1, 2, Yi-Chih Yu1, D. DeWayne Shoemaker2, Wen-Jer Wu1,
Cheng-Jen Shih1
1

Department of Entomology, National Taiwan University, No. 1, Sec. 4, Roosevelt Road,
Taipei, 10617, Taiwan.
2

USDA, ARS, Center for Medical, Agricultural & Veterinary Entomology, 1600/1700 SW
23rd Drive, Gainesville, FL, 32608, U.S.A.
Loss of natural enemies during colonization has been believed as one of prominent
hypotheses explaining enhanced performance of invasive species in the introduced areas.
Studies have tested so-called ‘‘enemy release hypothesis’’ (ERH) in a wide range of taxa
but few focus on invasive ant group. The present study therefore conducted extensive
survey on the presence of six known enemy species including Wolbachia, microsporidia,
Kneallhazia Solenopsae and Vairimorpha invictae, and viruses, Solenopsis invicta virus 1, -2 and -3 (SINV), in recently invaded areas (California, Australia, New Zealand,
Taiwan, Hong Kong and China) of the red imported fire ant, Solenopsis invicta, a
notorious pest ant in 100 worst alien species list. The screenings showed that total
number of enemy species is lowest in these recent introduced areas (1 ± 0.89) than in
South America (5 ± 1.00) or in the US (3.3 ± 0.57), with SINV-1 appearing in all
populations but not Australia and New Zealand, and SINV-2 only in California and
Taiwan. Although the pattern here seems to parallel the general prediction that invasive
species leave majority of enemies behind, ongoing eradication efforts in such areas hider
the study from testing whether the populations have gone through the demographic
proliferation as a result of enemy release. Despite shortcoming, previous studies did
revealed significant costly impacts of these missing enemies on fitness either at an
individual or colony level, hence, successful invasion of S. invicta in these recently
invaded areas may be explained, at least partly, by conspicuous absence of these enemies.
Keyword: Biological invasion · Enemy release hypothesis (ERH) · Entomopathogen ·
Solenopsis invicta · Wolbachia
Citation:
Porter SD, Williams DF, Patterson RS, Fowler HG (1997) Intercontinental differences in
the abundance of Solenopsis fire ants (Hymenoptera: Formicidae): Escape from natural
enemies? Environ Entomol 26: 373–384
Yang CC, YC Yu, SM Valles, DH Oi, YC Chen, DD Shoemaker, Wu WJ, Shih CJ (2010)
Loss of microbial (pathogen) infections associated with recent invasions of the red
imported fire ant Solenopsis invicta. Bio Invasions, in press
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Characterization of the Red Imported Fire Ant (Solenopsis invicta) in Virginia
Hamilton Allen
Dr. Steven Valles
Dr. Dini Miller
Abstract:
Red imported fire ant (Solenopsis invicta) workers were sampled from 26 fire ant
colonies in Virginia (2007-2008). DNA and RNA were extracted from ten worker ants
from each colony. Multiplex PCR was conducted to determine colony social form
(monogyne vs. polygyne) and to detect the presence of the microsporidian parasite
Thelohania solenopsae as well as Pseudacteon spp. decapitating flies in the sampled
colonies. Twenty colonies (74%) were found to be polygyne. T. solenopsae was found
in eleven colonies and two colonies had been parasitized by Pseudacteon spp. flies. RNA
extracted from the samples was also examined by RT-PCR for the presence of the
Solenopsis invicta virus 1 (SINV-1). Results indicated that five colonies were infected
with SINV-1 . This study is the first attempt to characterize the red imported fire ant
infestation in Virginia and document the presence of potential biocontrol agents.
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Update on Fire Ant eXtension
Kathy L. Flanders1, Bastiaan “Bart” M. Drees2, Paul R. Nester3, and Molly E. Keck4
1

Department of Entomology and Plant Pathology, Auburn University, AL 36849-5624,
U. S. A.
2
Department of Entomology, 318 Minnie Belle Heep, 2475 TAMU, College Station, TX
77843-2475, U. S. A.
3
Texas AgriLife Extension Service, Texas A&M University System, 3033 Bear Creek
Drive, Houston, TX 77084, U. S. A.
4
Texas AgriLife Extension Service, Texas A&M University System, 3355 Cherry Ridge
Suite 212, San Antonio, TX 78230, U. S. A.
Abstract
The Imported Fire Ant Community of Practice has grown to more than 180
members. The Community provides a mechanism for members share information about
imported fire ants and their management among themselves. More importantly, members
continue to provide the best-of-the-best information on fire ants at the web site,
www.extension.org/fire+ants.
New material added to the web site in 2008 includes regional pages, a youth
module, a new publication, and Spanish versions of the frequently asked questions. The
Community became the host of the Imported Fire Ant Conference web page in 2008.
This page now serves as a stable home for information about past conferences, as well as
for future conferences.
A master gardener module has been developed in which county agents, master
gardeners, and other members of the public can view a presentation to learn more about
fire ant biology, history, colony makeup, and management. This module will be
launched as soon as the narration of the PowerPoint presentations has been completed. A
virtual fire ant museum page is in review. This page discusses various types of
equipment that have been devised to control fire ants. More regional pages will be
developed in 2009.
As a mature Community of Practice, we have the responsibility of maintaining
and updating the information we provide. In April 2009, web pages were updated to
reflect best management practices for increased searchability. The Frequently-AskedQuestions were reviewed and will be completely updated by May 1, 2009.
The Imported Fire Ant Community of Practice, as of April 15, 2009
CoP Leadership
Kathy Flanders, Auburn University, Alabama Cooperative Extension System
Bastiaan M. "Bart" Drees, Texas AgriLife Extension
Paul R. Nester, Texas AgriLife Extension
CoP Advisers
National Program Leader Adviser - Herb Bolton, USDA/CSREES
Administrative Adviser - Paul L. Mask, Auburn University, Alabama Cooperative
Extension System
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CoP Membership – U. S. A.
Alabama
Auburn University, Alabama Cooperative Extension System - Anne M. Adrian,
Jeffrey Bastuscheck, Robert Boozer, Chuck Browne, Danny Cain, Jerri Caldwell, Doug
Chapman, Willie Datcher, Henry Dorough, Rachel Dykes, William East, Kathy Flanders,
Wayne Ford, Glenda Freeman, Tommy Futral, Ted Gilbert, Fudd Graham, Diego M.
Gimenez,Jr., Jonathan Gladney, Tony Glover, Gary Gray, Tinsley Gregg, Warren
Griffith, Shane Harris, Taylor Hatchett, Charles Hesselein, Ping Hu, Ellen Huckabay,
James D. Jones, Ken Kelley, David Koon, Willie Lampley, Maggie Lawrence, Sallie
Lee, Mario Lightfoote, Paul Mask, Charlie Mason, Gerald (Mike) McQueen, M. Virginia
Morgan, Charles Pinkston, Dan Porch, Kelly Ridley, Stan Roark, David Robinson, Sergio
Ruiz-Córdova, Terry Shackelford, Donna Shanklin, Kerry P. Smith, Jimmy Smitherman,
Lewis Tapley, Jimmy Todd, Carol A. Whatley, Anthony Wiggins
Alabama A&M University - Rufina Ward, Ken Ward
Alabama A&M University, Alabama Cooperative Extension System - Eddie Wheeler
Tuskegee University - William Hodge, George Hunter, Rory Stephens
Arkansas
University of Arkansas - Kelly Loftin, John Hopkins
University of Arkansas CES - Jerry Clemons, John Gavin, Mike McCarter, Amy
Simpson, Doug Petty, Tony Windham, Rebecca Thomas
California
California Department of Food and Agriculture - Mohammad Azhar
Coachella Valley Mosquito and Vector Control District - Philippe Boeing, Bobbye
Dieckmann, Jim Saulnier, Victor Teran, Jeremy Wittie
County of Los Angeles, CA - Lorri Belt, Greg Creekmur, Katherine Takata
Riverside County Agriculture Department, CA - Bill Oesterlein
County of San Diego Agriculture Weights & Measures - Tracy Ellis
Orange County Vector Control District, California - Charlie Cassidy
University of California, Davis - John Kabashima, Bob Sams
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University of California, Riverside - Les Greenburg
South Carolina
Clemson University - Brian Beer, Vicky Bertagnolli-Heller, Bob Bett, Tim Davis,
Russell Duncan, Paul (Mac) Horton, Ray McCauley
Delaware
University of Delaware - Dewey Caron
Florida
University of Florida - Rebecca Baldwin, Daniel Culbert, Kiley Harper-Larsen, Phil
Koehler, Faith Oi, Roberto Pereira
University of South Florida, St. Petersburg - Deby Cassill
Georgia
University of Georgia - R.J. Byrne, William Carlan, Lisa Craigue, Louise Estabrook,
Wayne Gardner, Ray Hicks, Hal Peeler, Mary Carol Sheffield, April Sorrow
Hawaii
University of Hawaii - Arnold Hara
Kentucky
University of Kentucky - Lori Bowling, Suellen Zornes
Iowa
Iowa State University - Lynette Spicer
Louisiana
Louisiana State University - Denyse Cummins, Frankie Gould, Carol Pinnell-Alison,
Tom Merrill, Robert Turley
Louisiana State University, AgCenter - Keith Fontenot, Stuart Gauthier, Dale Pollet,
Carlos Smith, Bobby Fletcher, Linda Hooper-Bui
Mississippi
Mississippi State University - Blake Layton
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Montana
Montana State University Extension Service - Kara Schile
New Mexico
New Mexico State University - David Thompson
North Carolina State University - Steve Bambara, Mark Blevins, Silas Brown, J.B.
Coltrain, Jr., Anne Edwards, Wendi Hartup, Jenifer Reynolds, Jeff Rieves, Cliff Ruth,
Scott Shoulars, Frank Winslow
Oklahoma
Oklahoma Department of Agriculture, Food, and Forestry - Jeanetta Cooper
Oklahoma State University - Richard Grantham, Eric Rebek, Wayne Smith
Texas
Prairie View A&M University, Cooperative Extension Program - Rene McCracken
Texas A&M University System's Texas AgriLife Extension Service and Research Brent Batchelor, Carlos Bogran, Wizzie Brown, Alejandro Calixto, Allan Cranfill, Bart
Drees, Tom Fuchs, Wade Hibler, Joe Janak, Mark Johnsen, Molly Keck, Neal Lee,
Darlene Locke, Michael Merchant, Paul Nester, Rebecca Parker, Kimberly Schofield,
Bradleigh Vinson, Bob Whitney
Texas Department of Agriculture - Awinash Bhatkar
Texas Tech University - Harlan Thorvilson
Tennessee
University of Tennessee - Frank Hale, John Skinner, Michael Wilson, Karen Vail, Emily
Gonzalez
University of Tennessee CES - Ron Blair, Ray Burden, Ruth Correll, Mike Dennison,
John Goddard, Jerry Lamb, Heath Nokes, Grant Palmer, Sheldon Barker
United States Department of Agriculture
USDA Forest Service, Emeritus - John Moser
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USDA APHIS Plant Protection & Quarantine - Charles Brown, Carol Russell, Stacy
Scott
USDA APHIS Plant Protection & Quarantine, Center for Plant Health Science and
Technology - Anne-Marie Callcott
USDA ARS Center for Medical. Agricultural, and Veterinary Entomology - David
Oi, Sanford Porter, Robert Vander Meer
Virginia
Virginia Polytechnic Institute and State University - Karen Carter, Peter B. Schultz
Virginia Cooperative Extension - Susan French, Dan Nortman
West Virginia
West Virginia University - Aine Slabaugh
CoP Membership – Outside U. S. A.
National Taiwan University - Chin-Cheng "Scotty" Yang
Queensland Primary Industries and Fisheries - John James, Keith McCubbin
Queensland, Australia Biosecurity - Marion Lawie
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Invasive and Other Exotic Ants in Mississippi
Joe A. MacGown, Richard L. Brown, and JoVonn G. Hill
Mississippi Entomological Museum, Mississippi State University Box 9775, Mississippi
State, MS 39762

As a result of ant collections made throughout Mississippi by the Mississippi
Entomological Museum since 2002, various trapping programs of the USDA-APHIS and
other government agencies, and samples submitted by pest control operators, 25 species
of exotic ants have been documented to occur in the state. This represents one third of
the introduced species reported from the entire Southeast. Many of the exotic species in
Mississippi likely were introduced from neighboring states, rather than their native
regions, which include Africa, Argentina, Brazil, Europe, Greater Antilles, the IndoPacific region, Japan, Mexico, Puerto Rico, and Southeast Asia. Introduced species may
increase their range by natural dispersal, or with the inadvertent aid of humans. They may
be transported in nursery stock, mulch, firewood, garbage, hay bales, yard debris or other
material by trucks, boats, trains, and planes. Although not all exotic species have been
shown to have obvious impacts, some are considered invasive and have negative affects
on human health, the economy, agriculture, and natural ecosystems. Notable invasive
species already established in the state include imported fire ants, Solenopsis invicta, S.
richteri and their hybrid; Argentine ants, Linepithema humile; and pharaoh ants,
Monomorium pharaonis. Other species recently reported or detected in Mississippi that
have potential for becoming invasive include the ghost ant, Tapinoma melanocephalum;
the dark rover ant, Brachymyrmex patagonicus; the crazy ant, Paratrechina longicornis;
the Rasberry crazy ant, P. sp. nr. pubens; the snap-jaw ant, Odontomachus ruginodis; big
headed ants, Pheidole moerens and P. obscurithorax; and the pavement ant, Tetramorium
caespitum.
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Effects of Imported Fire Ants (Solenopsis invicta) on Avian and Reptilian Eggs in
the Laboratory
Stan Diffie1 and Kelly Murray2
1

Dept. of Entomology, University of Georgia, Tifton, GA
2
2008 UGA Young Scholars Program

Three red imported fire ant colonies were allowed access in the laboratory to eggs
of nine avian and reptilian species. The ants were allowed to forage on the eggs for
approximately one week each after which the eggs were removed from the foraging
arenas. Eggs were evaluated daily. Imported Fire Ants were not able to penetrate any of
the 24 healthy Bobwhite Quail eggs, the only avian species used in this trial. Foraging
ants were able to penetrate the eggs of Diamondback Terrapins (8/8), Yellowbelly Sliders
(6/6), and Eastern Painted Turtles (5/5), but were not able to penetrate the eggs of Florida
Softshell Turtles (0/5) or Musk Turtles (0/2). The ants were able to enter the eggs of
Burmese Pythons (3/4) and Yellow Rat Snakes (12/12).
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INTRODUCTION

Fig. 1 Phorid attacking fire ant

Fig. 2 Ovipositor of P. litoralis

When fire ants were introduced into Alabama in the early 1900's, almost all of their natural enemies were left behind in South America (Jouvenaz 1990). As a
result, fire ant densities are much higher in Alabama than they are in South America (Porter et al. 1997). Two species of imported fire ant occur in Alabama. The red
imported fire ant, Solenopsis invicta, is located in the southern two-thirds of the state, the black imported fire ant, Solenopsis richteri, is located in the northwest corner
of Alabama and a hybrid between the two covers the northern third of the state. Vander Meer et. al. (1985) first detected the hybrid between the two species in
Mississippi.
One group of natural enemies that have shown some promise in the battle against fire ants are phorid flies (Figs. 1 & 4) in the genus Pseudacteon (Porter 2000).
Currently, sixteen releases of phorids have been conducted in Alabama. Pseudacteon tricuspis prefers medium-size workers of S. invicta and is established at seven
sites in South Alabama. Pseudacteon curvatus prefers smaller workers. The Las Flores, Argentina biotype prefers S. richteri and the hybrid fire ant and is established
at five sites in North Alabama (releases in Madison and Lauderdale Counties by K. Ward and R. Ward). The Formosa, Argentina biotype prefers S. invicta and was
released in South Alabama. Pseudacteon litoralis (Fig. 2) was released in Wilcox County in 2005, and has been recovered in the field in 2006, 2007 and 2008.

We sampled the state extensively in 2008 for all
species of phorids that we have released (Fig 3). In
addition, several trips were made to Wilcox County to
sample specifically for P. litoralis with aspirators and PTS
traps. Only four P. litoralis were found in the field in 2008,
but these specimens were found four miles to the west
and four and eight miles to the south of the release site
(Orange stars, Fig. 5). The recovered specimens were
captured using aspirators. No specimens were captured to
the north or east. While over 100 P. tricuspis were
captured with the PTS traps, no P. litoralis were recovered.
Pseudacteon litoralis are active for a few hours after
sunrise and a few hours just before sunset. The release
site is a 2.5 hour drive from our lab, so we are not able to
collect as often as we would like to document the spread
of P. litoralis. While we were able to locate at least one
species of Pseudacteon in every county in Alabama, P.
litoralis remains elusive and difficult to capture in the field.

MATERIALS & METHODS
A 205 hectare farm in Wilcox County located Lat.
31º 58.648’ N and Long. 87º 4.750 W, 1.6 km south of
the intersection of Ala. Highway 21 and Ala. Highway
28, was selected for the release site for P. litoralis (Fig.
2). Fire ants in the area were primarily S. invicta. This
farm is located in the Black Belt Region of Central
Alabama. These soils are composed of fine clay
particles that compact and harden when dry. Mounds
constructed by fire ants from this clay tend to last for
extended periods. Thus, ant colonies can stay in one
place, become rather large and exist in one location for
extended periods provided a food source is available.
These mounds tend to have many large-size workers,
the size preferred by P. litoralis. Releases of P. litoralis
were conducted in 2005 as described by Graham et al.
(2003) for P. curvatus.
Sampling was conducted by disturbing mounds
and aspirating phorids when they appeared at the
mound in 2006, 2007 and 2008. In addition, in 2008 we
sampled for P. litoralis several times using PTS traps
as described by Puckett et. al. (2007).
RESULTS & DISCUSSION
No P. litoralis were recovered in the field in 2005. In
2006, one P. litoralis female was collected in the area of
the farm where the release occurred (Inset Fig. 5, white
oval) in five collecting trips. In 2007, seven P. litoralis
females were collected in the area indicated by the
orange oval. The flies had moved approximately 400m
from the original release area and were beginning to
spread from the release site.
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Fig. 3 Location of Pseudacteon spp.
captures in Alabama with the location of
release sites indicated by a star
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1
Courtesy of S. Bauer

Fig. 5 Location of P. litoralis captures in Alabama
Fig. 4 Phorid attacking
fire ant
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Introduction
Currently there are only two treatments approved by USDA-APHIS for use by sod growers to certify
grass sod for movement outside the imported fire ant (IFA) regulated area (USDA-APHIS. 2006). These
treatments are chlorpyrifos applied at 8 lb ai/acre (6 weeks certification after 48 hour exposure) and
fipronil applied in two separate applications of 0.0125 lb ai/acre each about 1 week apart (20 weeks
certification after a 4 week exposure). The only chlorpyrifos product labeled for the grass sod IFA
quarantine treatment was Dursban® 50W and in 2008, the manufacturer withdrew this specific use from
the label. This action left fipronil (Chipco® ChoiceTM & TopChoiceTM) as the only active ingredient
available for sod growers to use as a quarantine treatment. The EPA, in 2001, granted a 5-year conditional
registration for broadcast granular products containing fipronil insecticide for fire ant control and has
recently indicated their intention to cancel that registration when the conditional registration expires (N.
Royalty, Bayer Environmental Science, pers. comm.). This action would leave no USDA-APHIS
approved materials for sod growers to use as IFA quarantine treatments. The objective of this trial was to
evaluate candidate insecticides as potential quarantine treatments in commercial sod.
Materials and Methods
Evaluations were conducted on a commercial sod farm in Hempstead County, Arkansas. Standard
management practices (mowing and irrigation) were maintained throughout the test. No additional
herbicides or insecticides were applied to the test area during the conduct of the trial. This trial consisted
of 6 treatments arranged in a Randomized Complete Block Design (RCBD) with 3 replications.
Treatments tested are listed in Table 1.
Prior to treatment initiation, 18 one acre plots were marked by flagging plot corners. Each plot center was
marked by staking a small plastic tag flat to the ground so as not to impede regular mowing and the GPS
coordinates for each plot center marker were recorded to aid in relocating plot centers throughout the test.
Plot center markers were used as an anchor point for a 58.9’ cord that delineated the radius of a ¼ acre
circle in the middle of each plot. All ratings were made within this ¼ acre circle. Pretreatment counts
were made on 05/29/08. Treatments were then initiated with application sequence #1 on 05/29/08,
followed one week later with application sequence #2 on 06/05/08, followed one week later with
application sequence #3 on 06/12/08. All applications were made with a towed sprayer applying a
finished spray at 20 GPA (15 ft. boom with ten 8003FF nozzles on an 18" spacing at 20 psi and 5.2
MPH).
Post-treatment efficacy was evaluated by determining red imported fire ant (RIFA) activity in mounds by
gently probing mounds with a small diameter wire (minimal disturbance technique) and estimating the
number of ants responding within 20 seconds (Jones et al. 1998). Post-treatment ratings (No. Active
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Mounds/Acre and AVG # of RIFA responding to probe in 20 seconds) were made on 06/16/08 4 DALA
(Days After Last Applic.), 06/20/08 8 DALA, 06/26/08 14 DALA, 07/03/08 21 DALA, 07/10/08 28
DALA, 07/17/08 35 DALA, 07/25/08 43 DALA, 07/31/08 49 DALA, 08/08/08 57 DALA, 09/08/08 88
DALA, 10/06/08 116 DALA, and 10/30/08 140 DALA (or 20 weeks after the last application).
All data were analyzed using Gylling’s Agriculture Research Manager Software (ARM 7.0.3. 2003).
Analysis of variance was run and Least Significant Difference (p=0.05) was used to separate means only
when AOV Treatment P(F) was significant at the 5%.
Results and Discussion
The efficacy of potential quarantine treatments in reducing the number of active RIFA mounds per acre is
given in Table 2. There were no statistically significant differences among treatments with regard to RIFA
mound density when rated (pretreatment) prior to the application of any control materials. Average
pretreatment density of red imported fire ant mounds in the test area ranged from 20.0-29.2 mounds/acre.
All treatments significantly reduced the number of active mounds per acre by two weeks after the last
insecticide application when compared to the untreated control. Onyx Pro 2 EC at 12.8 fl/oz/A (bifenthrin
at 0.2 lbai/A) applied two times with a one week interval between applications was the only treatment to
reduce the level of active mounds to zero and did so by three weeks after the last application. Throughout
the remainder of the 20 week rating period, none of the other treatments tested ever reduced the level of
active RIFA mounds to zero while the level of active mounds in the treatment receiving two applications
of Onyx Pro 2 EC at 12.8 fl/oz/A (bifenthrin at 0.2 lbai/A) remained at zero throughout the rest of the 20
week rating period.
The mean number of RIFAs responding to a wire probe as an indication of mound activity is given in
Table 3. Again, Onyx Pro 2 EC at 12.8 fl/oz/A (bifenthrin at 0.2 lbai/A) applied two times with a one
week interval between applications was the only treatment to reduce the mean number of RIFAs
responding to the probe to zero and did so by three weeks after the last application. Hero 1.24 EC at 4.0
floz/A (zeta-cypermethrin + bifenthrin at 0.009688 + 0.029063 lbai/A) applied both two and three times
produced statistically significant reductions in responding ants at 35 and 88 days after their last
application compared to the untreated control. However, only the Onyx (bifenthrin) treatment maintained
a zero response rate throughout the remainder of the 20 week rating period.
Previous work (James et al. 2006) evaluating a liquid bifenthrin formulation applied at 0.2 lb ai/acre
demonstrated potential to provide a quarantine level of control for IFA infestations. Results obtained in
this trial for the application of bifenthrin (0.2 lbai/application) strongly suggests its utility as a potential
quarantine treatment for RIFAs in commercial sod. It was the only treatment providing the desired level
of control for quarantine treatment of grass sod. Additional work is planned for the continued evaluation
of bifenthrin as well as other potential quarantine treatment candidates.
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Table 1. Insecticides tested in the IFA quarantine treatment evaluation study. Hempstead Co. AR.
2008.
Applic.
Rate
Rate Total Applied
Trt # Treatment
Active Ingredient
Sequence # (floz/A) (lbai/A)
lbai/A
1 Untreated Control
2 Mustang Max 0.8EC zeta-cypermethrin 9.6%
3
4.0
0.025
zeta-cypermethrin 9.6%
2
4.0
0.025
0.05
3 Mustang Max 0.8EC zeta-cypermethrin 9.6%
3
4.0
0.025
zeta-cypermethrin 9.6%
2
4.0
0.025
zeta-cypermethrin 9.6%
1
4.0
0.025
0.075
4 Hero 1.24 EC
zeta-cypermethrin 3.75%
0.009688
bifenthrin 11.25%
0.029063
AS Hero 15.0%
3
4.0 0.03875
zeta-cypermethrin 3.75%
0.009688 0.019375
bifenthrin 11.25%
0.029063 0.058125
AS Hero 15.0%
2
4.0 0.03875
0.0775
5 Hero 1.24 EC
zeta-cypermethrin 3.75%
0.009688
bifenthrin 11.25%
0.029063
AS Hero 15.0%
3
4.0 0.03875
zeta-cypermethrin 3.75%
0.009688
bifenthrin 11.25%
0.029063
AS Hero 15.0%
2
4.0 0.03875
zeta-cypermethrin 3.75%
0.009688 0.0290625
bifenthrin 11.25%
0.029063 0.0871875
AS Hero 15.0%
1
4.0 0.03875
0.11625
6 Onyx Pro 2EC
bifenthrin 23.4%
3
12.8
0.2
bifenthrin 23.4%
2
12.8
0.2
0.4
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Table 2. Efficacy of potential quarantine treatments in reducing the number of active RIFA
mounds per acre. Hempstead Co., AR. 2008.
Treatment
Average number of active RIFA mounds /acre
(# of applications)
Pre
4
8
14
21
28
35
43
57
88
116
140
Treat DALA DALA DALA DALA DALA DALA DALA DALA DALA DALA DALA
22.8a 17.2a 18.8a 16.0a 17.2a 16.0a 21.2a 13.2a 18.8a 25.2a 20.0a 18.8a
UTC
Mustang Max 0.8
EC 4.0 floz/A (2X) 24.0a 12.0ab 10.8ab 6.8b 8.0abc 2.8b 12.0ab 13.2a 12.0a 20.0a 20.0a 20.0a
Mustang Max 0.8
EC 4.0 floz/A (3X) 24.0a 6.8bc 4.0b 2.8bc 10.8ab 12.0a 12.0ab 20.0a 16.0a 28.0a 30.8a 22.8a
Hero 1.24 EC 4.0
20.0a 1.2c 2.8b 4.0bc 5.2bc 2.8b 2.8b
8.0a 9.2a 25.2a 18.8a 16.0a
floz/A (2X)
Hero 1.24 EC 4.0
20.0a 4.0bc 4.0b 2.8bc 2.8bc 1.2b 2.8b
2.8a 9.2a 24.0a 18.8a 14.8a
floz/A (3X)
Onyx Pro 2 EC
0.0b 0.0b
0.0a 0.0a 0.0b 0.0b 0.0b
12.8 floz/A (2X) 29.2a 8.0bc 4.0b 1.2c 0.0c
Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.

Table 3. Efficacy of potential quarantine treatments in reducing the number of RIFA responding
to mound probe. Hempstead Co., AR. 2008.
Treatment
Average number of RIFA responding to probe in 20 seconds
(# of applic.)
Pre
4
8
14
21
28
35
43
57
88
116
140
Treat DALA DALA DALA DALA DALA DALA DALA DALA DALA DALA DALA
161.1a 118.8a 135.6a 77.1a 112.7ab 89.5a 198.5a 325.0a 108.2a 256.7a 197.0a 268.1a
UTC
Mustang
Max 0.8 EC
4.0 floz/A
176.2a 96.7a 103.5a 74.4a 116.0a 150.0a 166.7ab 162.1a 112.3a 255.5a 200.8a 241.5a
(2X)
Mustang
Max 0.8 EC
4.0 floz/A
150.6a 64.2a 70.0a 50.0a 152.8a 127.8a 141.7abc 121.5a 112.3a 180.8ab 185.3a 245.6a
(3X)
Hero 1.24
EC 4.0
floz/A (2X) 169.7a 33.3a 103.3a 66.7a 79.2abc 25.0a 58.3bcd 125.0a 108.3a 136.0b 119.6a 214.7a
Hero 1.24
EC 4.0
floz/A (3X) 182.1a 30.0a 24.4a 34.0a 16.7bc 50.0a 25.0cd 25.0a 102.8a 146.7b 115.3a 234.7a
Onyx Pro 2
EC 12.8
0.0a 0.0d
0.0a 0.0a 0.0c
0.0a 0.0b
floz/A (2X) 195.9a 45.8a 23.9a 10.0a 0.0c
Means followed by same letter do not significantly differ (P=.05, LSD)
Mean comparisons performed only when AOV Treatment P(F) is significant at mean comparison OSL.
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University Based Research on Organic Pest Management for Red Imported Fire
Ants, Solenopsis invicta Buren (Hymenoptera: Formicidae)
Kimberly Schofield,1 Molly Keck and Elizabeth Brown, Texas AgriLife Extension
1

Kimberly Schofield, Program Specialist-Urban IPM, Texas AgriLife Extension, 17360
Coit Road, Dallas, TX 75252, k-schofield@tamu.edu
Abstract
Red imported fire ants, Solenopsis invicta Buren, are an invasive species that has
infested over 300 million acres in the southern United States. Not only is their damage to
electrical equipment costly, but their sting can injure or kill humans, wildlife and
domestic animals. For these reasons, the use of chemicals is needed to manage their
populations. Organic chemical control options are preferred for most clientele, since they
are perceived as safe options for the control of pests. However, few scientific studies
have been conducted to test home remedies and organic products that are currently on the
market, to determine their effects on controlling fire ants. In 2007 and 2008, we were
able to test the effects of aspartame, garlic concentrate and two species of nematodes on
fire ant populations in Texas. Our results indicate that both sprinkled and watered in
aspartame treated plots did not significantly decrease fire ant populations compared to the
untreated control plots; after 21 days, 4oz, 6oz, and 8oz rates of garlic concentrate had
significantly fewer active fire ant mounds compared to the control plots; and the overall
fire ant activity decreased among all nematode treated groups.
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Abstract
Red imported fire ants, Solenopsis invicta Buren, are an invasive species that has
infested over 300 million acres in the southern United States. Not only is their damage to
electrical equipment costly, but their sting can injure or kill humans, wildlife and domestic
animals. For these reasons, chemical controls need to be used to manage their
populations. Organic control options are preferred for most clientele, since they are
perceived as safe options for the control of pests. However, few scientific studies have
been conducted to test home remedies and organic products currently on the market to
determine their effects on controlling fire ants. In 2007 and 2008, we were able to test
the effects of aspartame, garlic concentrate and two species of nematodes on fire ant
populations in Texas. Our results indicate that both sprinkled and watered in aspartame
(Equal®) treated plots did not significantly decrease fire ant populations compared to the
untreated control plots; after 21 days, the 4oz, 6oz, and 8oz rates of garlic concentrate
had significantly fewer active fire ant mounds compared to the control plots; infective
juvenile nematodes were discovered from fire ant cadavers and overall fire ant activity
did decrease among all nematode treated groups.
Significance to Educators
Red imported fire ants are nuisance insects, making them a desirable pest to control
Drees et al.2002). On average, Americans spend over $6 billion a year on medical bills,
repairing damage to electrical wiring and purchasing insecticides for treating fire ants
(Drees et al 2008). In the United States, there is a growing interest in using naturally
derived, “organic” insecticides for controlling all insects (Drees and Lennon 1998). Most
organic treatments are perceived as being safe, but some can be dangerous to apply and
can contaminate the environment. Although many organic treatments are discussed in
the main stream media, very few have been scientifically proven to significantly reduce
fire ant populations.
Objectives
1) Test organic fire ant control treatments that have circulated the internet via email and
gardening websites.
2) In 2007 and 2008, we were able to test aspartame, garlic concentrate and nematodes
to control fire ant populations within Austin, Dallas and San Antonio.
3) Distribute this information at regional, state and national meetings.
Materials and Methods
Aspartame Trial: Two trials were conducted in Williamson County, Texas to determine
the effects of aspartame on individual fire ant mounds. On October 3, 2007 a trial was
conducted to determine if one tablespoon of aspartame (Equal®) was effective as a
mound treatment for fire ants, compared to applying one tablespoon of Ortho® Orthene®
Fire Ant Killer (50% acephate) and an untreated control group. Another trial, conducted
on April 11, 2008 was designed to test if applying one tablespoon of aspartame onto an
active fire ant mound and then watering it in with one gallon of water was effective at
controlling fire ant populations, compared to the application of one tablespoon of Ortho®
Orthene® Fire Ant Killer (50% acephate) and an untreated control. A total of 15 plots,
each containing five red imported fire ant mounds, with the same width but varying
lengths were established for each trial. Treatments were assigned randomly within each
replicate and the total length within treatment group was roughly equal. Prior to
treatment, each active mound was marked with field paint and examined for ant activity
using the minimal disturbance method whereby a mound was considered active if a
dozen or more worker ants emerged en masse following mild disturbance. This
assessment method was also used to evaluate plots at 3, 7, 14, and 28 days post
treatment.
Garlic Trial: Garlic concentrate (99.3% garlic, 0.5% citric acid, and 0.2% potassium
sorbate) was used to evaluate the reduction of fire ant populations with individual mound
treatment rates of 4oz, 6oz and 8oz per gallon of water compared to water and untreated
controls. A total of twenty plots, each containing ten red imported fire ant mounds, with
the same width but varying lengths were established for this trial. Treatments were
assigned randomly within each replicate so the total length within each treatment group
was roughly equal. Prior to treatment, each active mound was marked with a field flag
and examined for ant activity using the minimal disturbance method whereby a mound
was considered active if a dozen or more worker ants emerged en masse following mild
disturbance. This assessment method was also used to evaluate plots at 3, 7, 14, 21, 28,
42, and 56 days post treatment.
Entomopathogenic nematodes trial: Entomopathogenic nematodes in the genua
Steinernema and Heterorhabditis have been previously used in the biological control of
soil-inhabiting insect pests (Neumann & Shields 2008; Shields et al 1999). On
October 3, 2008, the species strains Heterorhabditis bacteriophora ‘Oswego’,
Steinernema carpocapsae ‘NY001’ and a combination of Steinernema carpocapsae
‘NY001’ and Heterorhabditis bacteriophora ‘Oswego’ were evaluated to determine their
efficacy on fire ant mounds when used as individual mound treatments compared
to water and untreated controls. The rate of application was 3000 infective juvenile
nematodes per individual fire ant mound. Two sites were utilized for this trial:
(1) Clarksville, TX and (2) Elemendorf, TX. At each site, all five treatment groups were
evaluated with the addition of evaluating d-limonene (Safer® Brand Fire Ant Killer78.2% d-limonene) at Site 1.

Entomopathogenic nematodes trial: At Site 1, a 100 acre hay meadow in Clarksville, TX
was divided into two strips measuring 50-feet wide. A total of 20 plots, each containing 10
active fire ant mounds were established and measured. For Site 2, 20 acres of pasture
land in Elemendorf, TX was divided into 20 plots, each containing seven active mounds,
with the untreated control plots containing five active mounds. Treatments were assigned
randomly within each replicate so the total length within each treatment group was roughly
equal. At Site 1, each active mound was marked with a field flag and examined for ant
activity using the minimal disturbance method whereby a mound was considered active if a
dozen or more worker ants emerged en masse following mild disturbance. At Site 2,
mound activity was determined using a Lickert Scale. After disturbing mounds, a rating of
0-4 was designated after ten seconds: 0 = no ants emerged; 1 = 1-25 ants emerged; 2 =
26-50 ants emerged; 3 = 51-100 emerged; and 4 = 100 emerged. Evaluations for Site 1
were made at 7, 14, 21, 30 and 60 days post treatment. Evaluations for Site 2 were made
at 7, 14, 30, and 71 days post-treatment. In addition, the presence of dead piles of fire
ants were noted and collected to evaluate the presence of nematodes.
Data for all of the trials were analyzed using Analysis of Variance (ANOVA) test with
means separated using Duncan’s Multiple Range Test at P 0.05 (SPSS for Windows,
Lead Technologies, Version 13.0).

Results:
Aspartame trial: At all post treatment observations within the two trials, the acephate
(Ortho® Orthene®) treated plots had significantly less active fire ant mounds compared to
the aspartame (Equal®) treated plots and untreated control (Tables 1 and 2). Both
sprinkled and watered in aspartame (Equal®) treated plots were not significantly different
than the untreated control plots throughout both trials.
Table 1. Mean number of active fire ant mounds at each observation in the sprinkled
aspartame trial, Williamson Co, TX, initiated on October 3, 2007.
3 Days

Treatment

14 Days

21 Days

28 Days

Untreated Control

4.80a

4.80a

4.80a

4.60a

Acephate (Ortho®
Orthene®)

0.00b

0.00b

0.00b

0.00b

Aspartame
4.80a
5.00a
4.80a
4.40a
(Equal®)
followed by the same letter within the same column were not significantly different using Analysis of
Variance (ANOVA) and means separated using Duncan’s Multiple Range Test at p≤0.05 (SPSS, Windows
11.5).
aMeans

Table 2. Mean number active fire ant mounds found at each observation in the watered in
aspartame trial, Williamson Co, TX, initiated on April 11, 2008.
3 Days

Treatment

Untreated Control
Acephate (Ortho®
Orthene®)
Aspartame
(Equal®)

4.60a
0.80b
4.00a

14 Days

21 Days

4.80a

28 Days

3.80a

1.20b

4.00a

Garlic trial: At the three days and 1 week evaluations, the 8oz treatment of garlic
concentrate had significantly fewer active fire ant mounds compared to the other
treatments and controls (Table 3). At the 21, 28 and 56 day evaluations, the 4oz, 6oz and
8oz treatments of garlic concentrate had significantly fewer active fire ant mounds
compared to the controls. Future studies should be conducted to compare efficacy of other
organic fire ant mound treatments to varying rates of garlic concentrate.
Table 3. Mean number of active red imported fire ant mounds at each observation in the
garlic concentrate trial in Clarksville, TX initiated on September 25, 2008 .
Treatmen 3 Days
1 Week
2 Weeks 3 Weeks 4 Weeks 6 Weeks 8 Weeks
t
8.25c

7.50b

7.25b

7.00a

7.00ab

6.25a

6 oz

8.25b

6.25b

5.25a

6.25ab

6.25a

6.25a

5.75a

8 oz

6.25a

4.50a

4.25a

5.25a

6.00a

5.75a

5.25a

Water
Control

9.75c

9.75d

9.25c

9.25c

9.25b

8.25b

8.25b

Dry
Control

10.00c

10.00d

9.25c

9.25c

9.25b

8.25b

8.25b

aMeans

followed by the same letter within the same column were not significantly different using Analysis of
Variance (ANOVA) and means separated using Duncan’s Multiple Range Test at p≤0.05 (SPSS, Windows
11.5).
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5.75a

3.50a

3.75a

4.00a

3.00a

NY001

9.75b

9.25b

8.25b

7.50bc

7.00b

Oswego

9.75b

9.50b

9.00b

8.75c

8.25c

NY001/
Oswego

9.25b

9.00b

9.00b

7.00b

6.25b

Water Control

9.75b

9.50b

8.75b

8.50bc

8.00bc

Dry Control

10.00b

10.00b

9.25b

9.25c

9.00c

aMeans

followed by the same letter within the same column were not significantly different using Analysis
of Variance (ANOVA) and means separated using Duncan’s Multiple Range Test at p≤0.05 (SPSS,
Windows 11.5).

Table 5. Mean fire ant activity as determined by a Lickert Scale at each observation for
the nematode trial in Elmendorf, TX initiated on October 3, 2008.
Treatment

Pre-treat

7 Days

14 Days

30 Days

71 Days

NY001

3.15a

2.68a

3.07a

2.50b

1.86a

Oswego

3.29a

2.61a

2.71a

2.00ab

1.79a

NY001/Oswego

3.39a

2.36a

2.43a

2.25ab

1.75a

Water Control

3.32a

2.14a

2.61a

2.14ab

2.11a

Dry Control

3.40a

2.25a

2.45a

1.75a

1.95a

4.00a

followed by the same letter within the same column were not significantly different using Analysis of
Variance (ANOVA) and means separated using Duncan’s Multiple Range Test at p≤0.05 (SPSS, Windows
11.5).

9.00bc

D-limonene

1.20b

aMeans

4 oz

Table 4. Mean number of active fire ant mounds at each observation for the nematode
trial in Clarksville, TX initiated on October 3, 2008.
Treatment
3 Days
14 Days
21 Days
28 Days
60 Days

4.00a

0.40b

4.20a

Entomopathogenic nematode trial: Site 1: D-limonene treated plots had significantly
fewer active mounds compared to all other treatments throughout the study (Table 4).
At 7, 14 and 21 day evaluations, there were no significant differences between the
nematode treated plots and control plots. At 28 days post treatment, the
‘NY100’/’Oswego’ combination treated plots had significantly less active fire ant mounds
compared to the control and ‘Oswego’ treated plots. At 60 days post treatment,
‘NY100’ and ‘NY100’/’Oswego’ combination treated plots had significantly less active
fire ant mounds compared to the ‘Oswego’ and control plots; however, those
treatments were not significantly different than water treated controls, indicating that
disturbing mounds with any drench may cause enough agitation to move the mound
from the initial location. Site 2: There was no significant difference in mound activity
throughout the duration of the study, although overall activity did decrease among all
treatment groups (Table 5). However, this cannot be correlated with nematode
infestation and may be due to the lack of rain and drop in temperatures, which caused
the fire ants to move deeper in the soil. Infective juvenile nematodes were discovered
from fire ant cadavers collected from a dead pile in the ‘NY100’ treated group, indicating
parasitism occurred (Figure 1). Overall, in both studies, the Heterorhabditis
bacteriophora ‘Oswego’ strain did not decrease mound activity, since fire ants thrive in
unstable ecosystems; ‘Oswego’ is more suited for long term insect suppression within
stable ecosystems (Sheilds et al 1999).

aMeans

followed by the same letter within the same column were not significantly different using Analysis
of Variance (ANOVA) and means separated using Duncan’s Multiple Range Test at p≤0.05 (SPSS,
Windows 11.5).

Discussion:
Scientifically tested effective organic control options for controlling fire ants can be found
on the Texas Imported Fire Ant Research and Management Project website
(http://fireant.tamu.edu), such as spinosad bait, spinosad concentrate, orange oil and dlimonene. We will continue to evaluate organic options for controlling red imported fire
ants every year, since it is critical to provide scientific evidence to our clientele.
Acknowledgements:
The authors wish to express sincere gratitude to Dr. Patrick Porter, Associate Professor and Extension
Entomologist, at the Texas AgriLife Research and Extension Center in Lubbock, TX for supplying all
the nematodes for the trial and identifying the Steinernema carpocapsae ‘NY100’ nematodes that
emerged from the fire ant cadavers. Also to Alan Brown, Zan Matthies, and Lynn Golden for their help
with treating and monitoring the fire ant trials.

Literature Cited:
Drees, B. M. and L. Lennon. 1998. A review of “organic” and other alternative methods for fire ant
control. Fire Ant Plan Fact Sheet FAPFS012. Texas Imported Fire Ant Research & Management
Project, Texas A&M University System, College Station, Texas. 8 pp.
Drees, B.M., C.L. Barr, S.B. Vinson, D. Kostroun, B. Sparks, D. Pollet, D. Shanklin, K. Loftin, K. Vail,
R.E. Gold, M.E. Merchant, N. Riggs, B. Hickman, P. Nester, K. Flanders, P.M. Horton, D. Oi, P.G.
Koehler, R. Wright. 2002. Managing Imported Fire Ants in Urban Area. TX Coop. Extension, B-6043. p.
4.
Drees, B.M., K. Schofield, E. Brown, P. Nester, M. Keck and K. Flanders. 2008. Fire Ant Control: The
Two-Step Method and Other Approaches. TX AgriLife Extension, L-5496.
Neumann, G and E. Shields. 2008. Multiple Species Natural Enemy Approach for Biological control of
Alfalfa Snout Beetle (Coleoptera: Curculionidae) Using Entomopathogenic Nematodes. Environ.
Entomol. 101(5): 1533-1539.
Sheilds, E. Testa, A, Miller, JM, and K. Flanders. 1999. Field Efficacy and Persistance of
Entomopathogenic Nematodes Heterorhabditis bacteriophora ‘Oswego’ and H. bateriophora ‘NC’ on
Alfalfa Snout Beetle Larvae (Coleoptera: Curculionidae). Environ. Entomol. 28(1): 128-136.

Bacterial Microbiology of the Red Imported Fire Ant, Solenopsis invicta Büren,
(Hymenoptera: Formicidae) in Southeastern United States
Freder Medina, Craig J. Coates, and S. Bradleigh Vinson
Texas A&M University, Department of Entomology, College Station, Texas 77845-2475
Email: fmedina@tamu.edu
Abstract

c) After feeding

The midgut of the red imported fire ant harbor different species of bacteria. Their populations keep each others at check, mainly through competition for food, providing a certain balance that does not affect the
fire ant host. Colonies from different locations in southeastern United States did not showed a repetitive pattern on the presence of certain bacteria species. Even though Enterococcus sp. Is the most abundant of
all, it is not present in all colonies. The second two most abundant species, Kluyvera cryocrescens and Lactococcus garvieae are also inconsistently found. The findings suggest that bacteria are very diverse and none
of the cultured species are by itself essential for the fire ant survivorship. In the other hand, two to three days after feeding the colonies with antibiotics, the queens stopped their egg production. These results indicated at least two things; if antibiotics caused an imbalance in the bacteria community inside the midgut of the fourth instar larvae, it must have affected the queens. Results from the electrophoresis gels before
and after antibiotic feeding, showed that while some bacteria were present before and absent after, others behaved the opposite way. Therefore we can only conclude that there has been changes in the bacteria
population which somehow affected the queens. The other theory is that antibiotics must have had a direct impact on the queens and not through the fourth instar larvae. Either way, it will be very valuable to us
to continue with our experiments and try to elucidate this challenge. Even though, we could not conclude there is a possible symbiont in the midgut, the entire bacteria community sure plays an important role
in the midgut.

1. In search of a symbiont
Geographical distribution of ten cultured bacteria species from the midgut of fire ants in southeastern
United States.
Fourth instar larvae
Surface sterilization:
15% sodium hypoclorite
and 70% ethanol solution
for 1 min, wash 5X in
sterile deionized water
and 1X in sterile PBS
DNA Extraction:
QIAGEN DNeasy
Blood & Tissue Kit
Fig. 1. Fire ant colonies collected from these
sites were brought alive into the Entomology
Research Laboratory at Texas A&M University.
For each site, a sample of more than 20 fourth
instar larvae was separated for sterilization, dissection, and DNA extraction.

2. Sample Screening

Dissect midgut under
sterile conditions

Homogenization:
20 midguts were homogenized with 1mm glass
beads in a Mini beadbeater for 70 sec
at 5000 rpm.

PCR and Screening:
95°C 2min
(94°C 1min, 55°C 1min, 72°C 2min) X 30 cycles
72°C 5min

Table 1. Bacteria diversity found in the midgut of RIFA in
colonies collected along the way from TAMU to Mobile AL.
(August, 2004)- 17 sites including point of entree.

Gel Electrophoresis
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Fig. 7. Bar graph showing the effects of the antibiotics
on the amount of brood in each colony. Note that the last
three control colonies seemed to have double the
amount of brood, which is a fact, due to their large size
each of them had two nests instead of one. Because they
were all under the same conditions, each nest can be
considered as an individual replicate that way if we
divide the last three colonies results by two, all the bars
would appear leveled.

C4

RIFA Colonies

Antibiotics fed
Colonies 1
M ba

2
ba

3
4
ba ba

5
6
7
ba ba ba

Controls
+ -

8
M ba

9
ba

c1
ba

c2 c3 c4
ba ba ba

+ -

Fig. 3. Lactococcus garvieae, left: south texas samples, right: Brazos Valley samples.

3. Antibiotic Experiment
Healthy fire ant colonies were selected from our laboratory for the following experiment. Of those, only
four were used as control and ten as treatments for feeding with a mixture of two antibiotics. In previous antibiotic resistant tests, the combination of erythromycin and gentamicin were effective against
the ten isolates from the RIFA midgut. The amount of brood in the nests was recorded as images before
and after feeding, any abnormal behavior was also closely observed.
Antibiotics: Erythromycin (5mg in 100mL of
liquid diet; 10mg in 200 mL of artificial diet) and
Gentamicin (2.5mg in 100mL of liquid diet; 5mg in
200mL of artificial diet).

a) Set up and tools

Fig. 4. Fire Ant
colony and nest
Incubator: before introducing the fire ant colonies, incubators were cleaned with a 1:10 Sodium
Chloride solution for 10 min, then UV sterilized.
Temperature set at 29°C, L:D 12:12h.

Cricket Smoothie: four cups of frozen crickets, 1
cup of water, and 1/4 cup of natural vegetable oil
were thoroughly blended and mixed. The resulting paste was autoclaved at 121°C for 30min. After
reaching room temperature is then placed at 4°C.
Antibiotics are added as needed under sterile
conditions in a clean and UV sterilized hood. Colonies were daily fed with the artificial diet, sterile
water, and sterile honey-water respectively.
Controls: under the exact same incubator settings, these were fed with the same amount of artificial diet with no antibiotics added.

Using ImageJ, each picture was processed for analysis. The contrast created between the white brood
and the black background allowed us to calculate the area occupied by the lighter color, therefore the
amount of brood can be calculated using this non intrusive method. The regular weighting method
was not a choice for our experiment due to mortality rates associated with handling and carbon dioxide use.
b) Before feeding
Fig.5. Same fire ant nest photographed
before antibiotic feeding and processed for
analysis. Left, uncovered nest; center, grayscale; right, threshold adjusted for area calculations. After threshold is adjusted, the
area in black corresponds to the area occupied only by the brood.

Kluyvera
cryocrescens

Enterococcus
sp.

Bacteria presence
(tables 1, 2 and 3)
+: weak
+: strong
blank: none

A true symbiont
According to Heinrich Anton de Bary 1879, a symbiont is an organism living in association with another organism of different species. The term true symbiont refers to a mutualistic relationship where
at least one of the organisms benefits from the other. This association can be obligate or facultative.
Sometimes symbionts can either provide essential nutrients and/or can manipulate the host normal
physiology. Many true symbionts have evolved alongside their host and are always present regardless
of the host habitat..

24000.000

Amount of Brood (mm^2)

Table 2. Bacteria deversity found in the midgut of Table 3. Bacteria diversity found in the midgut of RIFA
from colonies collected in the Brazos Valley, Texas.
RIFA from colonies collected in south Texas.

26000.000

Lactococcus
garvieae

The good and the bad
Since its introduction in the 1930’s, the Red Imported Fire Ant (RIFA) has been classified as a serious
pest in southeastern United States. It is not until the 1950’s that the potential problem of their invasion
became a major concern. Although fire ant eradication programs started almost 60 years ago and
large amounts of pesticides have been applied, today fire ants still have no intention of leaving the
comfort of our farms, parks, roads and backyards. Alternative methods of fire ant control are desperately needed, particularly approaches that do not rely on the application of broad-based insecticides.
Of all the natural enemies documented in fire ants, microorganisms may offer the greatest hope for
biological control. The use of genetically modified bacteria that are associated with insect species is an
emerging field of research that offers great promise.
Bacteria in the red imported fire ant has been recently studied and documented. Culture independent
methods provided us with knowledge about their diversity and about their opportunistic presence in
the midgut of fourth instar larvae. At the same time, culture dependent methods allowed us to carry
antibiotic resistance tests, and to their complete biochemical characterization, but most importantly
to a successful genetic transformation with a red fluorescent protein of three bacteria species from the
fire ant midgut. Fluorescence properties of the transformed bacteria were later used to track their
movement within the fire ant colony and between colonies.

Fig. 6. Same fire ant nest photographed after antibiotic feeding and
processed for analysis. Left, uncovered nest; center, grayscale; right,
threshold adjusted for area calculations. Notice the accuracy when selecting only the white areas (brood).

Fig. 8. Selected gel electrophoresis images. There are only nine treatment colonies, one of the treatments had no brood at all after the antibiotic treatment and therefore no DNA sample was available.
b- before treatment, a- after treatment, (M) marker, (+) positive control and (-) negative control.

Findings and Challenges
Bacterial ecology in the midgut of fire ants is very complex, just the few cultured bacteria studied here
already represent a challenge to interpret the results. RIFA randomly acquires bacteria with their food
and through trophylaxis among colony mates, as it has already been demonstrated in our work. Even
though, we could not conclude there is a single symbiont in the midgut, we can demonstrate that an
entire bacteria community in balance served as a symbiont. This community plays an important role
for the entire colony even directly or indirectly by affecting the queen’s ability to reproduce. When we
look at the antibiotics effects in brood production, we see the same pattern in the treatments and controls. Treatments effects were observed within 2 to 3 days after feeding while in the control it took
about 7 to 10 days longer. After keeping the colonies for a month, the brood in the colonies completed
their normal development, but no new eggs were laid by the queens. This indicates that changes in
the bacteria community are somehow affecting the queens. Therefore we wanted to find out if bacteria populations change overtime in colonies fed with diets used in our laboratory and in colonies fed
sterile food. The preliminary results (not shown here) confirmed that in fact the bacteria community
rapidly changes overtime. We are currently working to demonstrate if antibiotics are affecting other
bacteria communities from different tissues in fire ants.
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Two Methods of Treating Burlap with Bifenthrin, Pre-treated vs. Spray-on: Both
Worked Well in Protecting Root-Balls of Nursery Stock from Newly-Mated IFA
Queens Infestation
Xikui Wei, Anne-Marie Callcott, Craig Hinton, Lee McAnally
USDA, APHIS, PPQ, CPHST Lab, Gulfport, MS 39501
INTRODUCTION
The primary objective of a quarantine treatment for field grown nursery stock is to
render the plants fire ant free. The method using bifenthrin-treated burlap has advantages
over other treatment methods that are currently approved for use by nursery industry such
as post-harvest dip, drench, and pre-harvest (in-field) band application of contact
insecticides following approved bait broadcasting. This method treats only the trees to be
harvested using a tree-ring chemogation avoiding unnecessary treatment to the entire
field. Compared to post-harvest dip, this method could avoid the use of heavy equipment
and there is no disposal of large volume of chemical waste.
The objective of this study was to compare the effectiveness of two methods of
treating burlap with bifenthrin, pre-treated vs. spray-on, in protecting balled and
burlapped root-balls of nursery stock from newly-mated IFA queens’ infestation.
MATERIALS AND METHODS
Burlap immersion treatment
In a metal bucket of 12” h x 36” dia., 12 gal of water and 52 ml of bifenthrin (OnyxPro
23% EC) were added to mix into a solution at 0.23 lb ai/100 gal. Twenty four burlap
liners (12 in 10 oz and 12 in 7.5 oz) were immersed in the solution overnight. After 24 h
of soaking, burlap liners were taken out to dry. Dried burlap was ready to use for
wrapping root balls (Fig. 1). A local nursery harvested 40 boxwood plants on April 22,
2008 and wrapped the root balls with either bifenthrin-treated or plain burlap according
our experimental design. The trial was repeated in the fall 2008 on October 20.
Spray on procedure
Root balls wrapped with plain burlap (8 in 10 oz and 8 in 7.5 oz) were treated by
spraying bifenthrin solution directly onto the entire burlap wrapping on April 24, 2008. A
general purpose pressure sprayer (GardenPlusTM Lawn and Garden) was used to spray 2
gal of bifenthrin solution (same rate of 0.23 lb ai/100 gal) evenly onto the surface of all 8
root balls assigned in one treatment with each root ball receiving 0.25 gal of solution. The
trial was repeated on October 22, 2008.
Bioassay procedures with burlap and soil
A single bioassay cup containing 10 female alates was utilized for each burlap and soil
sample. Five replicates were used for each treatment. Female alate mortality was
recorded two times a week during the 14-day exposure period, and dead alates were
removed from bioassay cups during these observations.
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RESULTS AND DISCUSSION
Burlap bioassay
In all burlap bioassays conducted in the spring and fall of 2008, all treatments in the test
except control obtained a 100% efficacy (Figs. 4 & 5). There were no differences in
efficacy between burlap types (7.5 oz vs. 10.0 oz) nor in burlap treatment methods
(pretreated “immersion” vs. post-harvest “spray on”). Consistent results among various
bioassays conducted at different time during both trials showed that bifenthrin remained
in the burlap was potent enough to effect quarantine level control even at the end of the
trial.
Soil bioassay
For all the soil sample bioassays conducted, 100% efficacy was also recorded for all
treatments (Fig. 6). A 100% efficacy was achieved even for the soil samples taken from
the root balls wrapped with pre-treated burlap only one day post-harvest, meaning that
the soil having direct contact with the bifenthrin-treated burlap gained the killing power
soon after it made close contact with the treated burlap. Similar results are expected at the
6 month soil bioassay because longer contact with the treated burlap would make the soil
more potent in killing the newly mated fire ant queens.
Chemical analysis results
When newly treated, burlap immersed in bifenthrin solution overnight had much higher
concentration of bifenthrin (1000 – 1500 ppm) than that treated with spray on method
(400 – 600 ppm) (Fig.7). At 3rd month post-treatment, however, there was not much
difference in bifenthrin concentrations in all four treatments. At 4th and 6th months,
bifenthrin concentrations were still well above 50 ppm for all the treatments (50 - 200
ppm).

Efficacy of Treated Burlap After Aging in Weeks
Fall 2008 MS (Ongoing)
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Fig. 4. Efficacy of bifenthrin-treated burlap on
female alates of RIFA after aging outdoors under
simulated nursery storage conditions. Spring 2008
Mississippi trial.

Burlap 7.5 oz Immersion

Burlap 10 oz Immersion

Burlap 10 oz Spray-on

Untreated control

Burlap 7.5 oz Spray-on

Fig. 5. Efficacy of bifenthrin-treated burlap on
female alates of RIFA after aging outdoors under
simulated nursery storage conditions. Fall 2008
Mississippi trial.
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Efficacy of Soil Having Direct Contact with Treated Burlap
Fall 2008 MS (Ongoing)

Bifenthrin Remaining in Burlap after Aging Outdoors for Varous
Intervals, MS 2008
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Fig. 6. Efficacy of surface soil that had close
contact with the bifenthrin-treated wrapping
burlap after aging outdoors in simulated nursery
t
diti

Burlap 7.5 oz Immersion
Burlap 7.5 oz Spray-on

Fig. 7. Chemical analyses of bifenthrin-treated
burlap at various points of time during the six
months aging under simulated nursery storage
diti

CONCLUSIONS
Using either pre-treated or spray-on method to treat burlap with bifenthrin at rates of 0.23
lb ai/100 gal could protect harvested B&B nursery stock for at least 6 months from
infestation by newly mated fire ant queens.
Soil that had close contact with bifenthrin-treated burlap quickly acquired enough
bifenthrin to kill newly mated queens, providing added protection to the root balls from
fire ant infestation.
Bifenthrin in burlap degraded rapidly in the initial two weeks but still remained potent
after 6 months in the environment.
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2009 Fire Ant Conference, Oklahoma City, OK
Registration Status of Fipronil for Control of Red Imported Fire Ants
Bruce Monke, Dick Heintzelman, Lisa Ortego, Nate Royalty, Mike Gorrell, Eddie
Ingram, Alan Ayers, Jason Kuhlemeier

In April 2009, fipronil use for fire ants was undergoing review by the US Environmental
Protection Agency (EPA). At that time, the EPA indicated their intent to cancel the
registration of all fipronil broadcast granular products for fire ant control when the
“conditional” registration expired (November 2009) because of the EPA’s concern with the
potential impact of fipronil to aquatic species.
Through the excellent support and help from many stakeholders who communicated directly
with the EPA, Bayer Envrionmental Science a division of Crop Science LP, demonstrated the
need for this important IPM tool. The stakeholders stressed that fipronil products provide
numerous benefits: 1) high level, season long control; 2) single yearly application at any time
of the year; and 3) unlike baits, weather conditions have minimal impact on efficacy. The EPA
concluded that the critical need and benefits for fipronil fire ant products greatly outweighed
the potential environmental risks.
On November 15, 2009, The EPA granted “unconditional” registration for the following
fipronil fire ant products:
• Liquid fire ant perimeter treatments were retained. The applications are limited to
perimeter treatments around structures and the products are not labeled for broadcast or
surface applications to lawns.
• Fire ant granular baits such as MaxForce were retained without change.
• For fire ant granular products such as TopChoice and Chipco Choice, the unconditional
registration is contingent upon classifying them as “Restricted Use” pesticides due to
the toxicity to aquatic organisms.
As a result of the Restricted Use classification, the one fireant granular product labeled for sale
and use by homeowners, Over’N’Out, was allowed to expire. Existing stocks of the product
may continue to be sold or distributed by the registrant until May 15, 2011. Persons other than
the registrant may continue to sell, distribute or use existing stocks until such stocks of product
are exhausted.
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