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SUMMARY

Aerial Application of Bait Toxicants (Page 1):

Large scale field trials involving aerial application of
various bait toxicants and formulations were conducted in the
Fall of 1984, Spring 1985, and to a very limited extent in the
Fall of 1985. Delayed activity of Fall treatments clearly
demonstrated the desirability of Spring treatments,

Evaluation of Bait Combinations (Page 10):

All possible combinations of Amdro, Affirm, and Logic were
tank mixed (50:50 w/w) and applied at a bulk rate of 1.5 lbs
bait/acre. No combination of baits was more effective than Amdro
alone at 4 and 8 weeks after application.

Effect of Increased Rates of Application on IFA Control with
Logic and Affirm (Page 13):

Increased rates of application (1.5 and 2.0 lbs bulk
bait/acre) did not increase the rate or the degree of morbidity
with either Logic or Affirm.

Evaluation of pPotting Soil Toxicants (Page 16):

Six candidate toxicants were evaluated in 1985. Results are
incomplete, but Triumph 1G demonstrated good potential for this
use pattern,

Sequential Applications of Amdro and Dursban for Control of IFA
in Field Grown Ornamentals (Page 21):

Results of several field trials indicated that a combination
treatment of amdro followed by Dursban 180G reduced the IFA
population to an acceptable level of risk, and could be used as a
quarantine treatment for field grown nursery stock.

Evaluation of vapona-impregnated No~Pest Strips for Quarantine
Treatment of Containerized Plants (Page 27):

Vapona strips were not effective in eliminating simulated
IFA infestations from containerized plants.

Evaluation of C02 as an In-Transit Fumigant for Certification of
Nursery Stock (Page 29):
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C02 showed no potential for this use in a preliminary test.

Sweep Shank Injection of Dursban for Certification of Field Grown
Nursery Stock (Page 31):

Dursban injected beneath the soil surface at 10 and 20 lbs
Al/acre was investigated as a possible preplant quarantine
treatment for field arown nursery stock. Both rates of
application were ineffective in eliminating IFA colonies from
treated aras.

Evaluation of Insecticides for Grass Sod Quarantine Treatment
(Page 34):

No candidate insecticide provided a longer residual activity
than the 160G Dursban standard. However, Dursban 50WP gave good
control and was almost as effective as the 10G formulation.

Influence of Method of Application on Efficacy of Bait Toxicants
(Page 39):

Superior control was achieved when either Amdro or Logic was
applied aerial broadcast rather than as single mound treatments.

Evaluation of Pyemotes tritici for Control of IFA (Page 45):

The straw itch mite (P. tritici), was totally ineffective in
several trials conducted in 1985.

Evaluation of GLC-684 (Page 53):

GLC~684, like other liquid mound fumigants, did not provide
a high degree of colony mortality, but was effective in killing
worker ants and causing colony relocation.

Evaluation of Several Non-Pesticidal Means of IFA Control (Page
61):

Several non~pesticides and unconventional treatments were
evaluated. Satisfactory control was not achieved with any
treatment or procedure.

Relative Toxicities of Several Insecticides to Red IFA Queens
(Page 65):

The relative toxicities of several contact insecticides to
RIFA queens were determined by in vitro biocassays. Triumph was
the most toxic of the 5 products tested (LD5@ of 1.02 ng/cm2).
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PRQJECT NO: FAOL1GO15
PRQJECT TITLE: Aerial Application of Bait Toxicants

PROJECT LEADERS: Homer Collins, Dudley Adams, C J. Muffray,
Avel Ladner and P. M Bishop

A Fall 1984 Tests

l. | ntroducti on:

Six treatnments (two fornulations of Affirm two formnulations
of Logic, Amdro and an untreated check) were evaluated at three
sites in the fall 1984 series of trials (Table 1). Al
treatments were applied in September by the PPQ Cessna Ag- Truck
equi pped with the bait dispersal system devel oped by the ppQ

Equi pment Devel opnent Center in M ssion, Texas.

II.Aircraft Specifications:

1. 1977 Cessna Ag- Truck
Delivery system~~MDEC Mbdel 01 Auger System

120 nph operating speed

2
3
4. 50" altitude
5 75 working swath (90° overall swath)
6

Operated by Tim Rol and, PPQ Aircraft Operations
III.Guidance:

Aircraft gui dance and swath spaci ngs were provided by

flagnen who were in radio cantact with the aircraft.
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IV.Treatments Applied:

As previously mentioned, 6 treatments were evaluated in this

set of trials. Some characteristics of each bait formulation are

as follows:

Bulk

Inert % Density %
Toxicant Manufacturer Carrier 1/ SBO (lbs/ft3) Al
Amdro Am, Cyanamid PGD 30 20.8 .88
Affirm(AQ03) Merck and Co. PGD 30 19.4 011
Affirm(WO0@1) Merck and Co. PGD 30 20.8 .A11
Logic (ECG) Maag ECG 25 32.3 1.0
Logic (PGD) Maag PGD 30 22.2 1.0

1/ PGD = Pregelled defatted corn; ECG= Expanded Cob Grit.

V. Description of Test Sites:

Both Affirm and Logic were applied under Experimental Use
Permits (618-~EUP~10 and 35977~EUP-2, respectively) which
restricted bait application to non-cropland. Test sites were
chosen on the basis of relative fire ant populations, height of
vegetation, absence of domestic animals and crops. After on-site
inspections of several possible locations, the following airport

properties were selected as test sites:

(1) Orange County Airport, Orange, Tx.
(2) Gulfport/Biloxi Regional Airport, Gulfport, Ms,
(3) Marianna Municipal Airport, Marianna, Fl,.

Five treatment blocks approximately 104 acres in size (plus
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an untreated check) were established at each airport.

VIi: Procedures used to Determine Efficacy:

Efficacy was determined by procedures described elsewhere.
The colony classification system described by Lofgren and
Williams (1982) was used to categorize all IFA colonies and to

compute population indices before and after treatment.

VII. Results and Discussion:

Good to excellent control was achieved with each treatment
evaluated, but approximately 10 months was required to achieve
the maximum benefit from most treatments (Table 2). The activity
of Aamdro appeared to be somewhat faster than other treatments
(colony mortality averaged 65% six weeks after application). The
long delay assiciated with this and other Fall trials clearly

demonstrate the desirability of a Spring bait application.

B. Spring 1985 Test

Treatments applied, rates and dates of application, acreage

treated, etc. in the Spring 1985 program are summarized in Table

3. Aircraft and dispersal equipment was the same as used in the

IFA-4
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Fall 1984 trials. Test sites were airport properties at
Longview, Texas, Shreveport, Louisiana, and Lafayette, Louisiana.
Plots were rated at 8 and 16 weeks posttreatment by procedures

described elsewhere.

Results and Discussion

Good control was obtained with all treatments (Table 4), and
confirm the results of previous findings that much more rapid

effects are observed following a Spring application.

C. Fall 1985 Test

Only a very limited program was conducted in the Fall of
1985. These trials consisted of a comparison of Logic formulated
on pregelled defatted corn (the standard inert carrier) versus an
"oil«cake" formulation. Test plots near Monticello, Ms. and Bay
City, Tx. were aeraially treated on October 3-8, 1985. A third
set of plots near Franklington, La. was treated with ground
equipment on October 23 (Table 5).

Evaluations of these trials will be conducted in the Spring

and Summer of 1986.
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PRQJECT NO.: FAQlGE25
7.,‘~':. 1 1
. T"'-'--.._ H
PROJECT TI TLE Eval uati on of Bait Conbi nati ons

Ty

PROJECT LEADERS: H L Collins, D J Adanms, P wm.
Bi shop, Avel Ladner, and C J. Mauffray

| nt roducti on:

A small field trial to evaluate various conbi nations of
baits (ie. "tank-mxes") was initiated.'on May 24, 1985. Since
each product evaluated manifests an entirely different node of
action upon treated |IFA colonies, it was not known if
simul t aneous application of two different baits would be nore

effective than each product applied separately.

Met hods and Materials

Al'l possible conbinations of Amdro, Affirm and Logic were
tank m xed (59:59 w/w) and applied at a total bulk rate of 1.5
| bs bait/acre with a tractor mounted granul ar applicator. Test
plots (5 acres each ) were |located at Stennis Airport near Bay
S. Louis, Mssissippi. Standard eval uation procedures were
conducted in three Y4 acre subplots within each treatnment plot

at 4 and 8 weeks after treatnent.

| FA- 10



Results:

Excellent control was achieved with all treatments (Table

6), but no combination was more effective than Amdro alone at 4

and 8 weeks after application.
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PROJECT NQ  FaA@1G@35

PROQJECT TITLE: Effect of increased rates of application
on IFA Control with Logic ami Affirm

PROJECT LEADERS: H 1. Collins, D J. Adans, P M
Bi shop, Avel rLadner and C J. Mauffray

Introduction:

Al though all fire ant baits exhibit delayed activity by
design, certain conditions occassionally occur in which nore
rapid effects would be highly desirable. An unreplicated smal
plot field test was conducted in order to determine if increased
rates of application of Logic or Affirmwould result in faster

col ony el ernination.

Met hods and Materials:

A series of 1 acre test plots |ocated at Stennis Airport
near Bay &. Louis, Mssissippi was treated on June 17, 1985 with
various rates of Logic and Affirm A tractor nounted granul ar
applicator was used to apply all treatnments. Efficacy of each
treat ment was determ ned by establishing one 1/4-acre subpl ot
within each test plot and nonitoring treatment effects according
to procedures described el sewhere (Harlan et al 1981, Col lins
1982, Lofgren and WIIlianms 1982). Plots were rated prior to

treatment and at 2, 5, and 10 weeks after treatment,

IFa=113



Results:

Insufficient data (replication) and adverse weather (drouth)
makes it diffichlt to draw firm conclusions from the results of
this trial. However, indications are that increased rates of
application did not increase either the rate or the degree of

morbidity with either produét (Table 7).
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PROJECT NO FAQ2GO15

PRQJIECT TITLE: Evaluation of potting soil toxicants

PROJECT LEADER  Tad Dobbs

| NTRODUCTI ON

Chl ordane applied at a rate of 4 ozs. of 5% dust per cubic
yard of potting soil was used as a quarantine treatnment for
containerized nursery stock until cancellation of registration in
Decenber 1979. An on-going screening program to evaluate
insecticides applied as a pre-plant incorporated treatment for
nursery potting soils has been conducted by this |aboratory since
1974. The nmost efficacious treatnment disclosed thus far is
chlorpyrifos (Collins et al 1980). In January 1980 Dow Chem ca
Conpany obtained registration of a 5% chlorpyrifos granul e which
was mar keted under the trade name FA-5. This product was applied
at a rate of 0.5 Ibs FA-5 per cubic yard of potting nedia
Several cases of possible FA-5 related phytotoxicity to
greenhouse grown succulent plants in Central Florida prompted the
registrant to withdraw this product fromthe market in the Fal
of 1981. Registration of a second chlorpyrifos formulation (a
2.58 granule)for treatnment of potting soil was obtained in July
1984 by Ford's Chem cal and Service, Inc. Pasadena, Texas.

A limted nunber of candidate potting soil toxicants were

evaluated in 1985 in an effort to expand the nunmber of options
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available to growers who ship containerized plants outside the
IFA regulated area. As in previous years our efforts were
impeded by the small number of candidates suitable for this use

pattern,

METHODS AND MATERIALS:

Test procedures used to evaluate all candidate toxicants were

as follows: Granular or dust formulations of each product tested

were blended into nursery potting soil, (Baccto(R), 818 lbs per
cu. yd.) at an initial rate of 10 lbs AI per three-~inch acre
(equivalent to 11.2 grams AI per cu. yd. of media). A portable
cement mixer (2 cu. ft. capacity ) was used to blend the
toxicants into the potting media, and was operated for one houtr
per batch to insure thorough blending. Tréated media was then
poured into one-gallon plastic pots and weathered outdoors under
natural conditions for one month prior to the first bioassay.
Bioassays were conducted in the laboratory by confining
alate queens to treated soil placed in 2" x 2" plastic flower
pots equipped with a Labstone(R) bottom. The labstone absorbed
moisture from an underlying bed of damp peat moss. There were
four replicates per treatment in each bioassay. Each pot
(replicate) contained 20 cc. of treated soil and five alate
queens., Queen mortality was assessed after seven days of

continuous confinement to the treated soil. Treatments which
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were effective at the first bioassay interval were aged and
retested periodically to measure and compare residual activity
with chlorpyrifos. Several granular formulations of
chlorpyrifos have providedvover 24 months residual activity when

applied at a rate of 11.2 gms AI/cu yd of potting soil,

RESULTS AND DISCUSSION:

Only two of the products tested during 1985 gave effective
control past 90 days, those being Dursban 50WP and Triumph 1G
(Table 8 ). Results are incomplete at the present because both
of these products are still being biocassayed to determine their

residual activity.
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PROJECT NQ : FAa@2G@25

PROQJECT TITLE: Sequential applications of Amdro and Dursban
for the Control of Fire Ants in Field G own

Ornament al s

PROJECT LEADERS: Tad Dobbs and Homer L. Collins

| nt roducti on:

One of the npst pressing problems facing the federal
inported fire ant quarantine programis the [ack of an
acceptabl e procedure for certification of field-grown
nursery stock. Current regulations (PPQ Manual MO01.81)
state that balled and burl apped plants nust be treated with
a chlorpyrifos solution either as a dip or a pour-on or
injected with EDR with a syringe. These procedures are
hi ghly inconpatible with normal nursery practices due to the
cost and | abor involved.

The nost effective treatnent would he one that could be
applied to plants in the field, one that is conpatible with
most nursery operations, relatively inexpensive and
effective. Any treatnent that falls short in any of the
above criteria would result in reduced conpliance, thereby
reduci ng the effectiveness of the program

The purpose of this research was to test under actual
field conditions a certification procedure we felt would be
acceptable to everyone involved. This procedure is based on

a sequential application of Andro followed by Dursban. It
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is based on the hypothesis that Amdro would drastically
reduce the population while Dursban, applied approximately 7
days later, would destroy any remaining weakened colonies

and leave a residual barrier against reinfestation,

Materials and Methods:

Four separate tests were conducted in the spring,
summer and fall of 1985 to evaluate this procedure. 1In all
tests, Aamdro was applied at 1.5 lb. per acre with a modified
Gandy (R) applicator. Dursban 10 G was applied at 6.0 1b.
AI per acre with a Skibbee spreader. 1In both cases, the
spreaders were mounted to a Ford 170¢ tractor travelling at
4 mph.

At each evaluation period, each plot was rated
according to the population index system (Lofgren and
williams, 1982). In addition, 20 bait stations (peanut
butter on tongue depressors) were randomly placed in each
plot. Bait stations were evaluated as being either positive
or negative for foraging IFA workers 1 hour after being
placed on the soil surface,

Results:

Test 1l: Stennis Airport, Bay St. Louis, Mississippi.
May 23, May 30, 1985,
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Population Index at Indicated No. of Weeks Post-Treatment

Treatment Pretreat 4 8 15 19

Amdro + 135 7] ) /] 7}
Dursban 140G

Check 71.5 76.6 43.3 48 61.6

$ of Bait Stations with Ants

Treatment Pretreat 4 Wks 8 Wks 15 Wks 19 Wks
Amdro + Dursban 106G 100 45 ] g 15
Check 1900 45 109 95 75

Test 2: V. E. Howell Nursery, Lucedale, Mississippi.
April 11, April 17, 1985

Population Index at Indicated No. of Weeks Post~Treatment

Treatment Pretreat 1 8 12 16 20 24
Amdro + 1842 670 10 g 4 98 359
Dursban 106G
Amdro 926 684 275 130 181 360 625
Check 807 446 305 287 349 180 593
Treatment % of Bait Stations with Ants

Pretreat 1 wk 8 Wks 12 Wks 16 Wks 20 Wks 24 wWks
Amdro + 95 /] 15 25 5 45 95
Dursban 160G
Amdro 95 5 100 85 95 70 109
Check 95 95 109 169 100 60 100
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Test 3: Pascagoula Airport, Pascagoula, Mississippi.
August 29, September 16, 1985

Population Index at Indicated No. of Weeks Post-Treatment

Treatment Pretreat 4 8

Amdro 135 43 22
Amdro + Dursban 106G 185 /] @
bursban 1ﬂG. 8¢ .3 )
Check 115 132 110

% of Bait Stations with Ants

Treatment Pretreat 4 Wks 8 Wks
Amdro ; 100 5 49
Amdro + 1949 /] /]
Dursban 110G

bursban 160G 194 4] g
Check 140 199 100

Test 4: Windmill Nursery, Folsom, Louisiana.
October 22, October 29, 1985.

population Index at Indicated No. of Weeks Post-~Treatment

Treatment Pretreat 4 Wks

Amdro 254d 99

Andro + 185 2

Dursban 106G

Dursban 10G 274 68

Check 385 372
IFA-24
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¢ of Bai* Stations with Ants

Treatment Pretreat 4  Wks
Amdro 60 30
Amdro + 90 ]
Dursban 10G

Dursban 160G 90 )
Check 95 . 70

Discussion:

Results of all tests conducted in this study indicate
that the combination treatment of Amdro followed by Dursban
190G gave effective control of imported fire ants.
Essentially 100% control was achieved in all trials during
the period from 4 to 16 weeks post~treatment.

while it does appear that the control period will vary
from site to site (possibly dependent upon local climatic
conditions, time of mating flights and numerous other
factors), we feel that a 4 to l6-~week certification period

can be achieved with this procedure.

IFA-25



Lofgren, C. S.

and D.

REFERENCES CITED.

F. Williams., 1982.
highly potent inhibitor of reproduction by que

the red imported fire ant. Jour.

798-803.

IFA-26

Econ Ent.

Avermectin Bla,

ens of
75:

a

=

4

s{!

=9

™



PRQJECT NQ : Fa@2G@35

PROJECT TITLE: Eval uation of vapona~Impregnated No-Pest
Strips for quarantine treatnment of
Containerized Plant Materi al

PROJECT LEADER: Tad Dobbs

Introduckion:

Accidental spread of inported fire ants by nmeans of
transport in containerized plants has |Iong been of prine
concern to PPQ and State regul atory agencies. Any sinple,
effective treatnment for the control of |FA that could be
made avail able to nurserynmen woul d undoubtedly reduce this
risk of introduction into non-infested areas. For this
purpose, we tested the feasibility of using
Vapona- i npregnat ed no-pest strips for fire ant control in

containerized plants.

Mat eri al s and Met hods:

Various nunmbers (0-5 per pot) of vapona~impregnated
strips measuring ca. 1" x 1" x 1" were placed into plastic
pots containing potting nedia and 25 | FA workers (simulated
I nfested containerized plant). The workers were exposed to
t he Vapona for 24 hours and then renoved and exam ned for

any possible effects.
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Results and Discussion:

No mortality or other adverse effects were noted in any
of the pots after 24 hours. As a result, no further testing

of this procedure was indicated,
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PROJECT NQ : FAQ2G@45

PROJECT LEADER  Tad Dobbs

PRQJECT TITLE: Evaluation of Carbon Dioxide as an
In-Transit Fum gant for Certification of
Nur sery Stock

Introduction

Fum gation of commercial shipnents of ornanental
nursery plants, grass sod, etc. for the control of fire ants
while in transit is a potentially effective quarantine tool.
The devel opnent of an effective, nonphytotoxic fum gant
woul d al | ow shipiaents destined for noninfested areas to be
easily treated and certified. For this reason, we
Investigated the effectiveness of carbon dioxide as a soi

fum gant for fire ants.

Materi al s and Met hods

A mature colony of fire ants along with approxi mately 2
gall ons of soil was placed in a 3-gallon plastic bucket.
Thi s bucket was, in turn, placed into a 20-gallon plastic
trash can with a tight fitting lid. A small hole was cut in
the top of the trash can Iid to allow for the introduction
of a hose froma carbon dioxide containing cylinder. Ants
wer e continuously exposed to the carbon dioxide in this

manner from 1 to 5 hours.

IFA=-2%9



Results:

Immediately after the ants were removed from the CO2
exposure, they appeared to be dead or moribund. 1In all
cases, however, the ants returned to normal after 15 to 30
minutes' exposure to fresh air. Therefore, it was concluded

that additional tests with C02 were not warranted.

Exposure Time (Hrs) Results
1 No effect,.
3 No effect.
5 No effect.
TIFA-30
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PROJECT NO: FAQ2GH55

PROQJECT TITLE: Sweep Shank Injection of Dursban
for Certification of Field G own Nursery Stock

PRQIECT LEADERS: Tad Dobbs, Dudl ey Adams and H. L Collins

| nt roducti on:

The only approved procedure for certification of field grown
ornamental plants (balled and burl apped plants) is a chlorpyrifos
root-dip treatnment (PPQ Manual 805- 25.2230). This procedure is
| abor intensive, costly, and disruptive to the root system of
plants grown in light sandy soils. A sinple, inexpensive
in-field treatnent for this type of plant material is the nost
needed | FA quarantine treatnment at the current tine. Treatnents
for nost other regulated items (i.e., grass sod and potting soil)
are based on chlorpyrifos (Dursban) due to its high toxicity as a
contact myrmcide as will as its residual activity conpared to
ot her avail able insecticides. However, chlorpyrifos
phot odegrades rather rapidly when surface applied. Therefore, a
means of subsurface application through the use of a sweep-shank
I njector systemwas investigated as a possible neans of extending
the residual activity of chlorpyrifos. By extending the residual
activity it would be possible to apply chlorpyrifos as an
in-furror preplant treatment for field grown stock. To be
successful, a minimum of 24 nonths of protection would he

required.
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Methods and Materials:

A sweep shank injector was fabricated at the Whiteville
Methods Center and transported to the IFA Station for a series of
trials in the spring of 1985. A sweep shank injector basically
consists of 5 twelve~inch "sweep" plows modified to include a
flat fan spray nozzle mounted behind each sweep, giving a total
coverage of 6@ inches (i.e, a 60" band) which is injected at
various depths below the soil surface. In our trials the sweep
shank injector was adjusted with the draft control of a farm
tractor to deliver the Dursban solution at a depth of 2~4 inches.

Three l-acre plots were disked to loosen the soil on May 1,
1985. After allowing 7 days for the ants to reacclimate and
rebuild the mound structure, all colonies within a 1/4 acre
subplot in each 1 acre treatment plot were enumerated and
categorized according to the population index system devised by
Lofgren and Williams (1982). On May 15, 1985 Dursban 4EC was
injected into an entire l-acre plot at a rate of 10 1lbs AI/acre
in 50 gallons of water. A second l-acre plot was "double
treated" in order to deliver 2¢ lbs AI/acre in 100 gallons of
water. A third plot served as an untreated check. Evaluations

were conducted 5, 10, and 20 weeks after treatment.
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Results and Discussion:

As shown in Table 9 neither the 14 nor the 20 1lb rate
provided any control. GLC analyses of soil core samples 1/
collected 10 weeks after application indicated that the Dursban
was concentrated at the 2~4" depth.. The amount'found at that
depth (1.46 ppm) is approximately 5 times the LD99 for IFA
workers,., Apparently the ants are able to tunnel through the
relatively thin Dursban layer and/or perhaps line their tunnels
with soil particles from above or below the "lethal zone". HNo

additional trials with this procedure are anticipated.

1l/ GLC analysis by Jim Spence, Chemist, NMRAL, PPQ.
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PRAQJIECT ND: FAQ2G@65

PROJECT TI TLE: Evaluation of |Insecticides for Grass &Sod
Quarantine Treatnments

PROJECT LEADERS: Tad Dobbs, Homer Collins, Avel radner, p. M
Bishop,Dudley Adams and C J. Mauffray

| NTRODUCT] ON

Commerci al shipnments of ornamental nursery plants and grass

sod were associated with accidental introduction of inported fire
ants into previously noninfested areas as early as 1953

(Cul pepper 1953). Due to their effectiveness and residua
activity, chlorinated hydrocarbon insecticides were used as a
quarantine treatment to prevent this accidental spread until the
U S Environmental protection Agency issued a cancellation order
for the use of chlordane for this purpose on March 6, 1978.
Efforts by this laboratory to develop alternate treatnments have

I ndi cated that chlorpyrifos applications wll elimnate newy
mated or al ate queens (but not mature colonies) from grass sod
Regi stration of a 10% chlorpyrifos granule for this use pattern
(40 to 6.0 1lbs AI/acre) was obtained in July 1984 by Ford's
Chem cal and Service, Inc., Pasadena, Texas.

It is assuned that the greatest pest risk associated wth
shi pment of grass sod is transport of newly mated queens that nmay
be either on the sod surface or slightly below the surface in the
initial brood chanber. This assunption is based on the fact that
the likelihood of removing and shipping a mature queen is nil,

since vibrations from approaching harvest machinery would cause
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her to retreat deeply within the mound. Therefore, the intent
and purpose of current insecticide treatments is not to eliminate
mature fire ant colonies, but instead to provide mortality to
newly mated queens.

Two series of field tests to evaluate several insecticide
formulations were conducted in 1985,

METHODS AND MATERIALS:

Test I ~ Test I was initiated on May 28, 1985 on the Alboa
Grass Farm near Gulfport, Mississippi. Each treatment was
applied to one of seven unreplicated 10'x 5@'plots which
contained mature centipede sod. Granular formulations were
applied with a Gandy(R) Model 605 granular applicator
calibrated to deliver 5.0 l1lbs AI/acre. The Dursban 50W
formulation was applied with a tractor mounted PTO~driven
sprayer calibrated to deliver 5@ gallons of finished spray
per acre at 30 PSI. Six whirljet nozzles (BSS~3) spaced 20"
apart on a 10'boom were utilized. Due to a breakdown in the
irrigation system, the plots recieved no moisture until a
substantial rain fall two weeks posttreatment. Due to the
difficulty in obtaining large numbers of newly mated queens,
the more easily collected unmated queens (female alates)
were utilized to bioassay the effectiveness of each

insecticide. The following treatments were evaluated:
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INSECTICIDE MANUFACTURER FORMULATION RATE/ACRE (LBS. AI)

Amaze Mobay 5G 5.0
Broot Union Carbide 15 G 5.0
Dursban Dow 50 WP 5.0
Dursban Ford's ' 190 G 5.0
Marshall _ FMC 5G 5.0
Triumph Ciba-Geigy 1G 5.0
Untreated Ck. - - -

Residual activity of each product was determined in the
following manner: A wheel-type soil sampler was used to
collect and composite approximately 30@ soil cores (.5" x
2.9") from each plot at various intervals following
treatment. Samples were passed through a 1/4" mesh sieve to
remove grass, rhizomes and other debris from the soil. Each
composited soil sample was then bioassayed with alate
queens. Bioassays were conducted in the laboratory by
confining alate queens to treated soil which was placed in
2" x 2" plastic flower pots equipped with a Labstone (R)
bottom. The Labstone absorbed moisture from an underlying
bed of damp peat moss, while a Fluon(R) coating and a screen
mesh 1lid prevénted the ants from escaping from the top of
the open pots. Each pot (replicate) contained 20 cc. of
treated soil and 5 alate queens. There were 4
replicates/treatment/sampling date. Queen mortality was
assessed after 7 days continuous exposure to treated soils.

Test II ~ Test II was initiated on July 23, 1985 at the

Pearl River Sod Farm near Wiggins, Mississippi. Test plots
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were 20' x 50' and were comprised of mature centipede sod.
Irrigation water was not applied, but approximately 1.8 cm
of rainfall was recieved during the first 24 hrs
post-~treatment,

RESULTS:

Test I:

As shown in Table 16, Triumph 1G, Dursban 50w, Marshall
5G and Dursban 10G were equally effective in providing
control for 30 days after treatment. No contrdl was
achieved with any treatment after 3¢ days.

Test II:

Dursban 100G was the most effective treatment in this
series of tests (100% mortality 120 days after application),
but Dursban 50WP was also highly effective for 120 days

after treatment.
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PROJECT NO: FAG3GYLS

PROJECT TITLE: Influence of Method of Application on
Efficacy of Bait Toxicants

PROJECT LEADERS: L Collins, D J. Adans, Avel Ladner,
J. Ma

H |
o uffray, and P. M Bishop

| nt roducti on:

Effi cacy of several |FA bait toxicants has been established
in various trials conducted by this l[aboratory as well as
numerous ot her researchers. Casual observatons of several recent
trials (all with non-Mrex products) have generally indicated
that less control was achieved with individual nmound treatnments
than was obtained with broadcast applications of the same
product. A small field study was initiated in May 1985 to
conpare the results of aerial broadcast treatnents with single

col ony treatnents.

Met hods and Material s:

This study was conducted in conjunction with the nore
extensive aerial field trials with bait toxicants detailed in
previous sections of this report (see pages 4-8). Briefly, that
trial involved aerial application of Logic and Anmdro baits to

100- acre test plots at three sites in the spring of 1985.

The study described here involved single mound treatnents
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with Logic and Amdro adjacent to the aerial test plots. Both
sets of plots were treated on the same date (May 1-~3, 1985).
Plots were located on airport properties at Shreveport, La.,
Longview, Tx., and Lafayette, La. FEach single mound plot was 1
acre in size. All IFA colonies within the 1 acre plots were
treated by hand at a rate of 4 Tbs/colony by an application team
comprised of 5 individuals. A 1/4-acre efficacy plot was
established in the center of each 1 acre plot. One Amdro plot
and one Logic plot was located at each airport for a total of 3
replicates. All ant colonies within each efficacy plot were
enumerated and categorized prior to and 8 and 16 weeks after
treatment according to the population index system described by

Lofgren and wWilliams (1982).

Results and Discussion:

Results of the single mound treatments are shown in Table
11. Colony mortality in Amdro treated plots ranged from 43 to
71% eight weeks after treatment, but had decreased greatly at all
sites by 16 weeks. Logic provided 50 to 89% colony mortality at
8 weeks with an increase at 16 weeks except at Lafayette, La.

which appeared to become heavily reinfested by that time.

Table 12 compares the averages for all sites and both

application procedures. These results clearly indicate that
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superior control was achieved when either bait was applied aerial
broadcast rather than individually to IFA colonies. Some
recently published findings of others (Apperson et al 1984), tend
to support these results. Broadcast treatments afford much more
uniform coverage than do single colony treatments (spot
treatments), thereby eliminating the human error associated with
detecting and treating all colonies (especially incipient
colonies ) in a given area. In addition, the extensive foraging
territories of fire ants (Wilson et al 1971) may contribute to
more efficient bait harvest and recruitment of additional workers
when uniform broadcast applications are used rather than single
mound treatments in which relatively large amounts of bait are

concentrated around the periphy of individual mounds.
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PRQJIECT NO: FAQ7GO15

PRQIECT TI TLE: Eval uati on of Pyenotes tritici for Control
of Inported Fire Ants

PROQJECT LEADERS: H L Collins and P M Bishop

| nt roducti on

Pyenotes tritici, commonly known as the straw itch

mte, is a wdely distributed non-specific predator of a
nunber of insect species, especially stored grain pests.
Bruce and LecCato (1980) reared mtes on cigarette beetle
pupae and applied about 100 cc. of pupae to single IFA
colonies as the first progeny energed fromthe gravid fenmal e
mtes. These researchers found that 3 to 10 applications of
mtes at 2-week intervals gave 70% control of IFA col onies.
Jouvenaz et al (1981) reported that infestations of P.
tritici do not spread to nearby IFA colonies, thus their use
would require multiple treatnments of each individual 1ra

col ony.

P_ tritici was comerciallized under the trade nane
"FIREM TES" in | ate 1984 by Biofac, Inc., P o. Box 87,
Mathis TX 78368, tel ephone (512) 547-3259. Mites are sold
by the cup (1 fl. oz. plastic nedicine cups with a pressure
fitted cardboard cap). The cups contain mtes in search of
a host as well as reproducing fermal es attached to Sitotroya
| arvae in wheat kernels. Cups are shipped in styrofoam egg

cartons which are labeled with a use date and an expiration
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date. Use directions indicate that IFA mounds less than 10
inches in diameter are to be treated with 1 cup each.
Mounds 10 to 18 inches in diameter should receive 2 cups

each, A repeat treatment in 2 weeks is also suggested.

A series of trials was conducted in the Spring of 1985
to evaluate the effectiveness of P. tritici for control of

IFA colonies,

Methods and Materials

Field Test 1. ~ Mites were provided gratis by Biofac, Inc.

The first shipment was received on 03/18/85 and the first
field tests were conducted at the IFA Station Farm in
Harrison County, Mississippi. Viability of the mites was
confirmed by examining the transparent cups under 12X
magnification. On ©3/18/85, 20 colonies were marked with a
wooden engineering stake and rated on the population index
scale described by Lofgren and Williams (1982). The
contents of two cups per colony were then released into a
small depression cut into the apex of each mound. 1@ of the
20 colonies received a second application of 2 cups/colony
on April @3 (3 weeks after the first application). A third
application (2 cups/colony) to five colonies was made on

April 12 (6 weeks after the first application).
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Post-treatment ratings of all treated colonies were
conducted 48 hours, 10 days, 3 weeks, 6 weeks and 12 weeks

after treatment.

Field Test 2. ~ A second field test was initiated on April

12, 1985 on the Russell Necaise_property in Harrison County,
Mississippi. IFA colonies were marked, rated and treated
with 2 cups of "FIREMITES" per colony as described above. 5
of the treated colonies received a second application of 2
cups/colony on April 22, 1985 (1¢ days after the first
treatment). Post-treatment ratings were conducted 1ﬁ}and 21

days after treatment,

Laboratory test. 1In addition to the field tests described

above, a small laboratory test was intiated on March 20,
1985. Three field colonies (queen status not determined)
were separated from the nest tumulus (Markin 1968) and
confined in Wilson cells in the laboratory. Two colonies
were treated with one cup of "FIREMITES" each while the
third served as an untreated check. Colonies were
maintained in the laboratory for three months and were

periodically observed for mortality, decrease in vigor, etc.
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Results

Results of both field trials are shown in Table 13, and
are summarized in Table 14. Acceptable population
suppression was not achieved in either trial, fhree
applications of mites were no better than a single
application. The laboratory test confirmed the results
obtained in the field trials since all treated colonies
appeared normal throughout the trial and no adve?se effects

were noted.
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PROJECT ND: FAQ7GO25

PRQJECT TI TLE: Eval uati on of GLC-684 for Control of
Imported Fire Ants

PRQJECT LEADERS: Paul M Bishop and Honmer L, Collins

Introduction

GLC- 684 is an experimental product produced by Great
Lakes Chem cal Corporation, P. 0, Box 2200, West Lafayette
IN 47906. The material is stored in metal cylinders in a
liquid state since it boils at 75 degrees . At the request
of the manufacturer, we investigated GLC- 684 as a pour-on

fum gant for treatnment of individual fire ant col onies.

Met hods and WMateri al s.

prelimnary |aboratory observations indicated that
GLC-684 is highly toxic to | FA workers. Both contact and
fum gant activity are readily apparent. However, the
m ni mum fum gant concentration required to produce |etha
fum gant effects on I FA workers was not determned. Cursory
observations of two species of woody ornanental plants

(Rapheoletis and Euonynus) indicated that the material was

not highly phytotoxic when applied to the grow ng nedia.

A series of field tests was conducted in 1985 to

determ ne the potential for practical use of this product.
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Test I. -~ The first field test was initiated on March 26,
1985 in a closely grazed pasture in Harrison County,
Mississippi. Four IFA colonies were marked with a wooden
engineering stake and then treated with 2 fluid ounces of
GLC-684 per colony. The material was dispensed into a 100
cc. glass beaker from an inverted cylinder prior to being
poured into a small hole in the apex of each mound. The
hole was then sealed by lightly tamping the surface of the
mound. Colonies were rated as active, dead, or relocated at
1 day, 2 weeks, and 4 weeks after treatment. A éolony was
rated as active if 100 or more worker ants were observed
after opening the mound with a spade. If less than 100
workers were observed after closely examining a treated
mound, the surrounding area (12' radius around the treated
mound) was searched to determine if colony relocation had

occurred.

Test II. -~ Test II was initiated on June @3, 1985 and was

conducted in the same location as Test 1. However,

extremely hot and dry conditions prevailed, and IFA activity

was therefore greatly decreased throughout most of this
test. A total of 6 treatments including the standard
(MC~96) and an untreated check were evaluated. MC~96
(active ingredient 1, 1, 1, tri~chloroethane) is registered
(24~C for Mississippi, Louisiana and Texas) as a mound

fumigant, MC<96 was applied'at a rate of 2 fl. oz/mound as
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indicated on the product label. GLC~684 was applied at 1
and 2 fl, oz./colony undiluted as well as mixed with 1 gal,
of water. Although the solubility of GLC~684 in water is
negligible, it was hoped that the water would aid in
dispensing the product throughout the mound structure.
Treatment effects were evaluated at 1 day, 3 days, 2 weeks
and 6 weeks after application. Mounds treated with the
GLC~684/water mixture were drenched over the entire surface
of the mound rather than pouring into a hole in the mound
apex. The undiluted GLC~684 was poured directly into a hole
as in Test I. Each treatment was applied to 5 active IFA
colonies.

Test III: Test III consisted of an evaluation of 3 rates
of GLC~684 (2, 3, and 4 fl. oz./mound), MC-96, and an
untreated check. Treatments were applied on June 19
according to procedures described above (5 colonies per
treatment). However, soil moisture was high due to recent
rainfall and conditions remained moist throughout the entire
test. Post-treatment evaluations were conducted 1 day and 4

weeks after treatment.

Test IV: Test IV was a more definitive test which was
designed to compensate for the difficulty in determining
whether true colony mortality or colony relocation following
treatment had occurred. All colonies within a 1.5 acre

fenced pasture were treated at a rate of 2 fl oz GLC-684 per
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colony by a S5-~person application team on October 22, 1985.
Efficacy was determined by establishing a 1/4~acre subplot
within the center of the treated area and monitoring
treatment effects according to procedures described
elsewhere (Harlan et al 1981, Collins 1982, Lofgren and
Williams 1982). All colonies within the 1/4-«acre subplot
were enumerateé and categorizeé on the population index
scale prior to treatment and at 1,3, and 6 weeks after

treatment.
Results

Results of the 3 preliminary trials are shown in Table
15, and generally indicate that most treated colonies were
eliminated. All treated colonies in Test I were rated as
apparently dead at 4 weeks after treatment., Test II was
conducted under very adverse conditions (drouth) as
mentioned above., However, GLC-684 applied undiluted at 2 fl
0z/ colony appeared to provide 100% mortality to treated
colonies 6 weeks after application. The water/GLC-684
mixture (2 fl oz/gal) appeared equally effective 2 weeks
after treatment. However, by 6 weeks after treatment, it
appeared that many mounds which were rated as dead at 2
weeks had in fact simply relocated., Results of Test III
indicated that dose rates of 3 or 4 fl oz/mound were no

better than 2 oz.
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Results of Test IV appear in Table 16. Although some
reduction in the pretreatment population index was achieved,
only minimal colony mortality occurred. Movement of treated
colonies was readily apparent, as were large "bone piles" of
dead ants. Colony relocation following insecticidal
treatment is a well documented phenomenon (Hays et al 1982,
Franke 1983, Williams and Lofgren 1983). Resﬁlts of
individual mound treatments are often obscured by colony
movement and relocation. Therefore, the most reliable
results are obtained from trials which are designed to

compensate for colony relocation.
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PROJECT NQ : FA@7G@35

PROJECT TI TLE: Eval uati on of Several Non~Pesticidal Means of
| FA Contr ol

PROQIJECT LEADERS: Avel Ladner, H L Collins, P M Bishop,
C J. Mauffray and Dudl ey Adans

| nt roducti on:

A nonreplicated small plot field test wwth severa
non- pesticides and unconventional treatnments was conducted to
determ ne the effectiveness of sinulated "homeowner treatnents”
with these procedures. The project was inplenmented in response
to questions posed by organic gardeners and others who prefer not

to use conventional insecticides for |FA control

Met hods and Material s:

All treatnents (or procedures) were applied to each ant
colony in unreplicated 0.6 acre test plots by a treatnent team
conprised of 5 individuals. The follow ng treatnents were

applied on Novenmber 14, 1985:

(1) Gasol i ne (1 pint poured into small hole in apex of nound.
(2.) Di esel fuel " "
3.) Househol d bl each ™ -
54.) Pine oi | " "
(5.) Excavation and physical renoval from pl ot
(Entire nest tumulus and as nuch of col ony as possible)
(6.) M x col onies together (force conbat)

—
~J
~—

Chl orpyrifos (.25 oz 4EC/gal water/colony)
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(8.) Untreated check

Efficacy of each treatment was determined by establishing
one 1/4~acre subplot within each test plot and monitoring
treatment effects according to procedures described elsewhere
(Harlan et al 1981,'Collins 1982, Lofgren and Williams 1982).
plots were rated prior to treatment and at 1 and 8 weeks after

treatment.
Results:

The results of this test are shown in Table 17 and

indicate that no treatment provided satisfactory control.
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PRQJECT NQ  FA07G@45

PRQIECT TI TLE: Rel ative Toxicities of Several |nsecticides
to Red Inported Fire Ant Queens

PRQJECT LEADER  Tad Dobbs

INTRODUCTION:

A | arge nunber of insecticidal products purported to be
effective against the red inported fire ant are currently
avai |l able to both the hone owner and the professional
entonologist. In recent years, no conparative study has
been undertaken to determne the relative direct toxicities
of these insecticides specifically to fire ants. For this
reason, a project was intitiated to conpare the toxicity of
several products again |FA queens, the primary target of
federal |FA quarantine treatnents.

MATERI ALS AND METHCODS:

Stock solutions (100 ug/ml) of all materials to be
tested were prepared by dissolving the appropriate anount of
technical grade insecticide in 1e¢¢ m of acetone. One nm of
several serial dilutions was applied to the bottomof a 10¢
mm di ameter gl ass petri dish bottom (Hinkle et al, 1985).
Follow ng treatnent, the dishes were allowed to air dry for
ca. 2 hours before testing. W attenpted to produce at
least 5 |evels of nortality between 10 and 90% for each
product tested.

When the petri dishes were conpletely dry, 5 alate

queens were placed in each dish (replicate). There were 9
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replicates per dilution. Percent mortality of alate queens
within each dish was determined after 24 hours. Mean

mortality was calculated for each dilution.

Mean IFA mortality vs. insecticide concentrations
(ug/ml) were plotted on log-probability graph paper. Probit
lines were drawn by hand with LD50 values being converted to
nanograms per square centimeter.

RESULTS AND DISCUSSION:

Insecticide Source LD58 (ng/cm2)
Triumph Ciba-Geigy 1.92
Bendiocarb Nor-Am 5.08
Dursban (Standard) Dow 5.4
Oftanol Mobay 29.8
Broot Union Carbide 63.0

The insecticides tested in this study are listed in
order of relative toxicity to IFA queens. Two of the
products that were tested were found to be more toxic (in
vitro) than the Dursban standard. Triumph was determined to
be approximately 5 times more toxic than Dursban while
Bendiocarb (Ficam) was only slightly more toxic than the
standard.

It is hoped that continued efforts in this project will
help to concentrate regulatory research on those products

most likely to give positive results.
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A Criteria for the participation of
Pl ant Protection and Quarantine
Ani mal and Plant Health Inspection Service,
U S Departnment of Agriculture,
in the Control of Inported Fire Ant with
Cooperating States

The inported fire ant %IFA) programgoal is to provide contro

t echni ques through nethods devel opment, continue environmental
monitoring of treatment sites, and maintain a limted survey in
support of regulatory action to reduce artificial spread outside
the regul ated area.

The programactivities conducted since 1957 consist of the

enf orcement of quarantine regulations and surveys to support the
regul atory program and these activities provide a basis for

i nsecticide application. Plant Protection and Quarantine (PPQ
with State cooperation applies insecticides to control
infestations. Application sites are nonitored to determ ne

| evel s of residues occurring in the environnent. The nethods
devel opment activities are conducted to devel op inproved or
alternate regulatory and control tools.

In recent years, environnental issues and the |ack of
registration for environmental |y acceptable and efficacious

i nsecticides have precluded the |arge-scale treatnment of areas
infested with the |FA

The PPQ program has continued to recognize a responsibility to
the public in states infested with IFA  In an effort to neet
this responsibility, in an efficient and effective manner, ppQ
has devel oped the following criteria for participating in
cooperative control efforts with interested states on a
cost-sharing basis. This policy differs from past practices in
that PPQ will not participate in pesticide distribution or

gi ve-away prograns for ground treatnent by individuals or for

i ndi vi dual nound treatnent on |ands such as school grounds,
picnic or park areas, cenetaries, roadsides, etc.

Application Procedures: The nost cost-effective applications
providing maximumrelief are those which involve the broadcast
treatment of all land all owabl e under the pesticide |abel on a
farm by-farm basis. The approach should be followed at the
community | evel using aerial applications where possible.




In order to conduct this type of program, all landowners with
land eligible for treatment within any 640-acre block must
participate in the program before any of the land within that
block can be treated or before any of the landowners can receive
bait to apply treatments themselves.

I+ will be the responsibility of the governmental unit charged

with pesticide distribution to ensure that these criteria are
met.

Animal and Plant Health Inspection Service
February 12, 1985
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Appendi x II. Current status of

registered | FA bai*s and those with pending registrations as of February, 1986.
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Trade nane:
Common name:

Chem cal nane:

Type formul ati on:

Application rate:

Regi stration
St at us:

Cost :

Mode of action:

Manuf act urer:

Affirm
Avermectin

(5- 0- denet hyl aver -
mectin Ala and (5-
O~demethyl~25«de~
l-methylpropyl)«~25
(1- et hyl et hyl )
avermectin A a

.311% deffated
Corn

1 lb/acre
(50 mg AI)

Pendi ng.
(Request filed
Feb 1984)

?

Di sruption of
queen's
reproductive
system,

Merck & Co.

Amdro
Amdr o

Tetrahydro- 5,

5-di met hyl - 2 (1H)
pyri m di none( 3-
[4~trifluromethyl)
phenyl] 1- (2~
[4~trifluoromethyl
phenyl] ethenyl

- 2- propenyl i dene)
hydr azone

.88% defatted
Corn

1 1lb/acre

(4 gms AI)

Approved Aug. '80
for use on
pasture & Non-crop

$2.5%171b
Direct toxicant

Affects all
life stages.

Arerican Cyanamid

Logi ¢
Fenoxycarb
Et hyl [2~(p~

phenoxyphenoxy)
ethyl] carbamate

1% defatted corn

1 to 15 1lb/acre
(4.5 to 6.8 gms AI)

Approved COct '35
for use on | awns,
turf & non-crop

?

Primarily | GR

Maag
Agrochemicals

Prodrone
Prodrone

1~( 8- met hoxy
~4,8~dimethy

| nonyl ) 4«

(1- net hyl et hyl
benzene

1.2% defatted
Corn

0.88 1lbs/acre
per application
(4.8 gms AI/app.)

Approved Mar ' 83
for use on

pasture & Non~crop
$.93/1b

IGR
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