Release and Establishment of Phorid
Decapitating Flies for Fire Ant
Biocontrol
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Accidentally
Introduced In
the 1930s

Indies Troueh
n @30-1%
Rieco
Lesser
Antilles

Recently found In
Australia, Mainland
China, Taiwan, Hong
Kong, New Zealand




The problem with imported fire ants IS
that there are so many of them.
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Mean fire ant density in Florida Pastures

Measure Mongyne Polygyne

Workers 1,500/yd? 3.,000/yd?

'/ million/acre 14 million/acre

Biomass 13 Ib/acre 25 Ib/acre




4-8 Tons of
Fire Ants per
Mile?



Negative Impacts

1. Agricultural Crops &
Livestock

2. Electrical Equipment

3. Human Health

4. Native Animals



Several Billion US Dollars

of Damage Each Year . . .

... Not Counting Damage

to the Environment



Ecological



Rare & Endangered Animals

o | east Tern

 Stock Island Tree Snail

» Texas Cave Arthropods

e Schaus Swallowtall Butterflies
e Sea Turtles

e Gopher Tortolises

e Houston Toad
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Rare & Endangered Animals

e Stock Island
Tree Snalil




Rare & Endangered Animals
e Texas Cave Arthropods




Rare & Endangered Animals
» Schaus Swallowtall Butterflies




Rare & Endangered Animals

e Sea Turtles




Rare & Endangered Animals
e Gopher Tortolises




Rare & Endangered Animals
e Houston Toad
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Population Level Impacts

e Bobwhite Quail

e Whitetall Deer

e Horned Lizards

e King Snakes

o Waterbird Rookeries
e Native Ants



Population Level Impacts
e Bobwhite Quail




Population Level Impacts
o Whitetail Deer




Population Level Impacts
e Horned Lizards




Population Level Impacts

e King Snakes




Population Level Impacts

e \Waterbird
Rookeries




Population Level Impacts
* Native Ants
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Chemical
Control

* Too Expensive

* Not Specific




Imported fire ants

appear to be good
candidates for classical
biological control

because . . .



(1) Lots of natural enemies in South
America compared to the US




(2) Imported fire ants are 5-10 times
more abundant in North America
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High populations in North
America are likely due to escape
from natural enemies In South
America



Soclal insects have never been
successfully controlled with
biocontrol agents



Classical biological control programs are
often not successful

Classical biological control programs are
often successful



Classical Biocontrol

— 1S only hope for permanent
landscape control imported fire ants
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Pathogens

o Thelohania microsporidian
 Vairimorpha microsporidian
e Fire ant viruses

e other pathogens

Parasites
e Parasitic ant
* Nematode
e Eucharitid wasp
 Phorid decapitating flies



Fire Ant Decapitating Flies
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Life History Summary
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Ants have evolved several
decapitating-fly-specific
defensive behaviors.



C-shaped Posture









These behaviors could only
have evolved If the flies were
Impacting fire ant populations

or sexual production.



How do so many parasites survive on
the same host?
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Partition Niche Space by:
e Size of Host Workers

e Time of Day
e |_ocation of Attacks
e Host Species
e Geography/Climate



Host
Specificity

Fire Ant Species
. S. invicta
. S. geminara

ing

Oviposit

[ of Flies

W

84 72
- P. tricuspis 1
Species

No-Choice Tests

K

Attacking Flies/Observation
=

6 6 7 7
8. invicta S. geminata 8. invicta 8. xyloni

Parasitized Ants/Female Fly

S. invicta S. geminata S. invicta 8. xyloni
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~15 years to release 5 species of flies

e Tests of host specificity and safety
together with regulatory approval
accounted for about 7-10 years of this
time

» \While essential, efforts to ensure
“Bilosafety” come at a considerable cost.



Established
» Pseudacteon tricuspis

e Pseudacteon curvatus
e Pseudacteon litoralis
e Pseudacteon obtusus

Being Released
e Pseudacteon cultellatus



Pseudacteon tricuspis
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Pseudacteon tricuspis
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Pseudacteon curvatus




Two Biotypes:

collected from
black fire ants (Solenopis richteri)

Red Biotype Flies collected from red
fire ants (Solenopsis Invicta).



established
every time when released on black and
hybrid fire ants, but failed 7 times
when released on red fire ants.

Red Biotype Flies established >90%
of the time on red fire ants (n=52).



Pseudacteon curvatus

Pspudacteon curvatus -Fall 08
B Confirmed
B Predicted
Red Quarantine Area

2000 2003




Pseudacteon curvatus
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Densities of P. curvatus were about
10x those of P. tricuspis



Pseudacteon litoralis




Pseudacteon litoralis

e Released at 9 sites In 3 states

e Only established at
1 site in Alabama

e Densities In Alabama
are usually very low




Pseudacteon obtusus




Pseudacteon obtusus

e Established at
several sites In Texas
and one site Florida
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Pseudacteon cultellatus
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Pseudacteon cultellatus

* Two spring releases appear to have
failed

e Fall releases are In
progress




Determining the impacts of
decapitating flies on imported
fire ants Is a work In progress



Impacts of Flies on Fire ants

1. Impacts are not trivial- sufficient to
cause the evolution host-specific
defense behaviors

2. Impacts of first species (2. tricuspis)
were not detectable above the 10-30%
sensitivity of our surveys

3. Pseudacteonflies are potential vectors
of a microsporidian pathogen

4. Historical compairison of fire ant
populations with decapitating fly
releases



e Curious decline in the abundance
of polygyne fire ants in Florida

and my colleagues in Texas report
a similar change.

e Spring 2011, | plan to begin
resurveying old study sites to see
how populations have changed
since decapitating flies were
released



Interspecific Competition
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P. curvatus +southwest R2=0.85, P<0.0001 P. curvatu - east R2=0.61, P<0.0001
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o P. tricuspis populations reduced 97.5%




Seasonal Abundance Study
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P. curvatus - 91%
P. obtusus - 8%
P. tricuspis - 1%



P. curvatus - 91%
P. obtusus - 8%
P. tricuspis - 1%
P. litoralis- 0%



Why did we waste time and
resources releasing P. tricuspis
IT It was going to do so poorly In
competition with P. curvatus and
P. obtusus?



P. obtusus did not occur in the
region of Brazil where
P. tricuspis was Initially
collected.



Would more study have helped me
choose more wisely?



Relative abundance of decapitating flies on
S. Invicta in northern Argentina

P, nudicornis
P, solenopsidis

P litoralis
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The relative abundance of fly species
In the home range
did a very poor job of predicting
abundance In the introduced range.



Summary:
» 4 species established, 1 in progress
 Strong evidence for interspecific

competition among different
species of decapitating flies

* Poor ability to predict which species
will do best after introduction

o Assessment of impacts still in
progress



Each new natural enemy will
Increase the magnitude and
breadth of the impact.
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