1983
ANNUAL REPORT
U.S. DEPARTMENT OF AGRICULTURE
ANIMAL AND PLANT HEALTH INSPECTION SERVICE
PLANT PROTECTION AND QUARANTINE
IMPORTED FIRE ANT STATION

3505 2571w AVENUE
P.O. BOX 2278
GULFPORT MS 39503



1983 ANNUAL REPORT

Imported Fire Ant Station
Whiteville Methods Development Center
Plant Protection and Quarantine Programs
Animal and Plant Health Inspection Service

U. S. Department of Agriculture

Homer L. Collins ‘ Station Leader

Dudley J. Adams Biological Technician
Paul M. Bishop Biological Technician
Avel 1. ladner Biological Technician
Claude J. Mauffray Biological Technician

Florence M. Moran Secretary



These reports were assembled for the information of the U. S. Department
of Agricﬁlture; Animal and Plant Health Inspection Service, Plant Protection
and Quarantine persomnel and key persomnel in other agencies engaged in
imported fire ant programs; Statements in some instances are based on prelimi-
nary uncompleted, or unconfirmed experiments or observations; therefore, the

data are not ready for publication or public distribution;

Results of insecticide tests are reported here; Mention of trade names
or propriety products does not constitute an endorsement or recommendation

for use by the U. S. Department of Agriculture;



Introduction

In keeping with Agency policy relative to fire ant control (see Appendix I),
the major effort expended by the Imported Fire Ant Station in 1983 was directed
towards development of bait toxicants compatible with aerial application. Our
primary role in this endeavor was to conduct efficacy studies on bait toxicants
applied under Experimental Use Permits (EUPs) to large scale field test plots.
Considerable time, efforts and resources were expended in traveling to test
sites to collect efficacy data and apply treatments. The interest, support
and encouragement received from the public, State cooperators, and the pesti-

cide industry is gratefully acknowledged by the Fire Ant Station personnel.
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SUMMARY

Aerial Application of Bait Toxicants

large scale field trials with balt toxicants applied by aircraft were con-
ducted in 3 states during the 1983 season. Results obtained in the Spring series
of trials indicated that the pregelled defatted corn formulation of RO 13-5223
(Logic(R)) provided 87% colony mortality 12 weeks after application. Amdro (R)
provided 86% colony mortality versus 75% with the .0l1% pregelled defatted corn
formilation of MK-936 (Affirm (®)), Other formulations of both Logic ®) and
Affirnl(R) were somewhat less effective in producing colony mortality; however, all
treatments drastically reduced brood production and pretreatment population indices.

Preliminary results of a series of trials initiated in the Fall with these
same products indicated that applications made in October may not be as effective
as Spring applications.

Efficacy of two Prodrone treatments in Kendall and Kerr County, Texas are
being monitored. Two preliminary post treatment population surveys have been
completed to date. 10 weeks after the second application, a 62% reduction in the
pretreatment population index was noted. Additional surveys will be conducted
throughout the 1984 season (Page 1).

Evaluation of a Dursban Injection System for Certification of Balled Burlapped

Nursery Plants.

The Whitemore (R) PT 270 Residual Crack and Crevice Injection System was investi-
gated for treatment of balled and burlapped nursery plants. Utilization of the
system was found to be easy, simple, fast and effective. Cost of the system was
estimated to be approximately $.43 per plant, which is considered too expensive

for use on an operation basis (Page 27).
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Evaluation of Potting Soil Toxicants

A 1limited number of granular formulations of insecticides were evaluated as
a preplant incorporated treatment for nursery potting soils; None of the candi-
dates under evaluation provided activity equivalent to chlorpyrifos or chlordane
(Page 31).

Shelf Life Studies with Bait Studies

Shelf life of various formulations of Affirm (R) was determined by bioassay-
ing bait stored at different temperatures and conditions; Bait stored at room
temperature remained acceptable for longer than did bait stored at elevated temp-
eratures (Page 3l).

Evaluation of Bait Toxicants for Treatment of Individual IFA Colonies

Three bait toxicants were evaluated for single mound treatment to determine
the effectiveness of simulated "homeowner treatments" with these products; Affiym
provided 88% colony mortality after 24 weeks} Iogic and Amdro provided 86% and 0%
respectively (Page U43).

Impact of IFA»Bait Toxicants on Non-Target Ant Species

A study to determine the effects of Amdro, Logic, and Affirm on non-target
ants was initiated in October, 1983; No results are available at this time

(Page 16).
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FROECT MMEEE: |IFA 831

PROJECT TITLE: Aerial Application of Bait Toxicants

AROECT 1EADERS: Honer Collins, Dudley Adams C. J. Mauffray, Avel Ladner and
Paud M. Bishop

A. Fall 1982 Tests.

I. Introduction.

Aerial application of palatable bait formulations containing a feeding
attractant, an inert carrier, and a slow-acting toxicant i s the most cost-
effective method of controlling fire ants over large areas. Field evaluation
of products under development for this purpose has long been a primary function
of this laboratory. Several products were evaluated in the fall of 1982, and
the results of these trials are reported here.

Formulations applied, rates and dates of application, acreage treated, etc.,
are summarized in Table 1, All treatments were applied in mid October by a
UEA Cessna spray plane equipped with a modified bait delivery system.

II, Procedures Used to :t: Ei

Efficacy of each treatment was determined by procedures described el se-
where (Harlan et al 1981, Collins 1982, Banks et al 1983). However, the colony
classification system devised by Lofgren and Williams (1982) was used to cate-
gorize all colonies and to compute population indices,

ITI. Results and Discussion.

Colony mortality (% kill), population index changes, and percentage of
surviving colonies with brood at each test site and evaluation interval are
shown in Table 2. Results from all sites are combined and averaged in Table 3.

Performance of each product i s summarized as follows:



1. Ferriamicide was the most effective treatment evaluated. Ninety-
five percent colony mortality with a corresponding 99% decline in
population index was observed at both 26 and 38 weeks after eval-
uation (April and July, 1983). In January, 1983 the Mississippi
Authority for the Control of Fire Ants refiled a request to the
U.S. EPA for a Specific Exemption (Section 18, FIFRA) to use Ferria-

micide. This request was denied in June, 1983,

2, Amdro averaged 79% colony mortality and 92% reduction in populal.ion
index 38 weeks after treatment (Table 3).

3. Four formulations of MK-936 were evaluated. Superior control (67%
colony mortality, 83% reduction in population index 38 weeks after
treatment) was obtained with the .011% pregelled corn formulation.
The .011% corn cob grit formulation provided 38% colony mortality
and 38% reduction in population index. Performance of the other
two formulations was slightly better than the cob formulation.

Thirty-eight weeks following the mid October application, a very pro-

nounced increase in brood production was noted in most plots treated with
MK-936. This increase in brood production (% surviving colonies with brood)
could be attributed to either: (1) Reinfestation/adoption of newly mated
queens or (2) Queen recovery. Glancey et al (1982) reported that very

low concentrations of MK-936 caused a decline in brood production by labora-
tory queens with a return to normalcy after 16 weeks. Diminished foraging
by workers and lower rate of colony metabolism (both of which are seasonally
influenced phenomenon) could possibly result in sub-lethal dosages from late

season (fall) applications.
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The lack of reinfestation in the Amdro and Ferriamicide plots is indi-
cative of queen recovery rather than reinfestation by new queens. Also, the
caste composition of surviving colonies was not characteristic of incipient
colonies, since both major and minor workers were usually present.

To date, three separate series of field trials with MK-936 have been
conducted by PPQ. Results have varied but have generally shown that MK-936
formulated as a .011% pregelled corn bait will provide acceptable control
of the imported fire ant.

Trials conducted in the spring of 1982 (results reported elsewhere), as
well as those conducted in the spring of 1983 (Table 5) indicated slightly
better control from spring applications than those achieved from the fall
applications reported here; Although a firm conclusion cannot be drawn from
the limited amount of data available at the current time, there is some evi-
dence for a seasonal variation in the effectiveness of this and other "second
generation' bait toxicants.

LI, Minimal control with Bant was achieved in this series of trials.

Development of this product was discontinued by the manufacturer

in December, 1982.
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B. Spring 1983 Tests

I. Introduction:

Aerial application of palatable bait formulations containing a feeding
attractant, an inert carrier, and a slow-acting toxicant remains the most
cost-effective approach to control of imported fire ants. Recent advance
in the testing and development of two relatively new products justified
large-scale field trials in the Spring of 1983. All treatments were applied
by a USDA-owned and operated Cessna spray plane equipped with a modified
bait delivery system. Details of the application phase of these field trials
are described here.

I1. Aircraft Specifications:

1. 1977 Cessna Ag-Truck
2. Delivery System
A. Transland slim-line spreader (Model 20241)
B. Ram-air syétem installed in hopper to prevent bridging.
3. 120 mph operating speed.
4. 50' Altitude
5. 50' working swath
6. Operated by Tim Roland, USDA Pilot
I1I. Guidance:
Aircraft guidance and swath spacings were provided by flagmen who

were in radio contact with the aircraft.

IV. Treatments Applied and bait formulation specifications:

Avermectin fire ant bait (MK-936) is an experimental product under
development by Merck, Sharp and Dohme. Two formulations of MK-936 were
applied at each test site.

RO 13-5223 (fenoxycarb)} is an IGR under development by Maag Agro-chemicals.
This product has been tested extensively in laboratory and small plot field
trials but has not been evaluated in large-scale field tests. Two formula-
tions of RO 13-5223 were applied at each test site. Physical characteristics

of each formulation applied were as follows:




: Inert % Aggg ?:lk %

Toxicant Manufacturer Carrier =~ 0il (lbq/it X) Al
MK-936 Merck & Co. . PGDC 30 16.9 0.011

" " " " 30 16.8 0.0055
RO 13-5223 MAAG Agrochemicals PGDC 30 15.5 1.0

" " " ECG 25 31.1 1.0
AMDRO American Cyanamid PGDC = 30 19.6 0.88
1/ PGDC = pregelled defatted corn; ECG = Expanded cob grits.
V. Descriplion of {est sites:

VI.

Both MK—=936 and RO 13-5223 were applied under Experimental Use Permits
(618-KUP-10 and 35977-EUP-2 respeclively) 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 exclusion
of entry by humans. After on-site inspections of several possible locations,

the following sites were selected:

(1) Gregg County Airport, Longview, Tx.
(2) Shreveport Regional Airport, Shreveport, La.
(3) Albany-Daugherty Co. Airport, Albany, Ga.
Five treatment blocks approximately 150 acres in size (plus an untreated
check) were established at each site.

Details gf Treatment:

Listed here in chronological order are details concerning the application
of each treatment under evaluation in this series of tests.

A. Longview, Texas:

5/3/83 — A series of calibration flights were performed in order
to select the appropriate orifice plate for each formulation. Based
on these calibration flights, selection of orifice sizes and swath

widths were as follows:
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Orifice Plates Working Swath

A.Fdrmulation i (inches) (feet)
AMDRO 31/64 50
MK-936 .011% PGD 33/64 50
MK-936 .0055% PGD 33/64 50
RO 13-5223 PGD 17/32 50
RO 13-5223 ECG 15/32 55

Treatment of Block V with AMDRO was completed at 11:35 A.M. Rate of

application was 1.0 1b. of material per acre. Climatic conditions during

treatment were as follows:

B.

o
Air temperature - 690F
Soil temperature - 81°F
wind - 0-7 mph

Skies were bright, sunny and clear.
Treatment was suspended throughout the afternoon due to excessive wind.
Flock 1 was subsequently treated with RO13-5223, ECC at 1.0 1b. acrc.,

This trcatment was completed at 7:45 p.m.

5/4/83 - Treatment delayed until 10:00 a.m. to allow dew to dry,

climatic conditions at 10:00 a.m. were as follows:

Air temperature - 68°F .
Soil temperature- 68°F
Wind - 0-3 mph

Skies clear.
Mh-0336 .0055% PGD was applied Lo Block IT at 1.0 lb’acre. Rlock IV re-
ceived Mh=936 .011% at 1.2 lbs. per acre. R0O13-5223 PGD was applied to

Block 117 al 1.2% lbs/acre.

Shreveport, La.:

5/4/83 - Treatment of Block II with MK-936 .0055% was initiated at

4:15 p.m. Air temp. was 790F, soil QOOF, winds were 3-6 mph and skies
were clear. Rate of application was 1.0 lb/acre. Block I was treated
with MK-936 .011% at 0.9 lb/acre. RO 13-5223 PGD was applied to Block
1IT at 1.1 lbs/acre.



5/5/83 — Treatment of Block IV with AMDRO was completed at 10:45 a.m.
Treatment of this plot was initiated on 5/4, but was not completed due

to nightfall. Rate of application was 0.9 lbs/acre. Climatic conditions

were as follows:
Air temperature - 78” F.
Soil temperature- 92° F.

Wind  8-10 mph

RO 13-5223 ECG was applied to Block V at 1.7 lbs/acre. Installation of
improper size orifice plates may have accounted for the heavier than

desired rate of application.
Alhany, Ga.

5 10/83 — Climatic conditions were as follows:

Q..
75T

Ar temp -

Soil temp. - 68"F

wind 3-5 mph

Cloudy, overcast, highly humid.

Block 1 was treated with MK-936 .0055% at 0.7 lbs/acre. Since
calibration flipghts in Longview, Tx. had indicated a 33/64" orifice,
and subsequent treatments at both Longview and Shreveport were at the
desired rate of application, 33/64" plots were installed at Albany.
However, as indicated above, the rate of application at Albany was
far less than desired. It is possible that differences in relative
humidity between Albany and other sites may have affected flow rate
of the material. No other apparent differences were evident since
changes in bulk density, airspeed, etc. did not occur. Effect of
relative humidity on flow rate (or calibration) has not been observed
in previous tests or treatments involving pregelled defatted corn
bait formulations.

Block II was treated with RO 13-5223. Rate of application was
n.9 lbs. of bait per acre. Block IIT received AMDRO at 1.2 lbs/acre.
Thunderstorms in the area occured within one hour of the completion of

treatment of Block III, and operations were ceased for the day.
5/11/83 - Treatments delayed until 10:15 a.m. to allow foliage to dry.

Air temp. was 750F, soil GGOF, winds were calm and skies were cloudy

and overcast at time of treatment. Block V was treated with MK-936
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VII.

.011% PGD at 1.2 1bs/acre. Block IV received RO 13-5223 ECG at 1.2 1bs/acre.
fi!@ﬁ%ﬁzz

Formulations applied, rates and dates of application, acreage treated,
etc. is sumarized in Table 4, A1l formulations were of good quality, with

excellent flowability and uniformity.

VIII. Results:

Results of these trials are shown in Tables 5 and 6. 8ix weeks after
application, Amdro was the most effective treatment. However, by 12 weeks
after application, RO 13-5223 applied as a 1% pregelled defatted corn formu-
lation was slightly more effective than other treatments. All treatments
were considered highly effective since a 96% or more reduction in population
index was obtained. Only a small percentage of surviving colonies were
preducing brood at this time. Absence of brood is a strong indication that

an IFA colony will eventually succumb due to its inability to repopulate.
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C. Fall 1983 Tests

I. Introduction:

As reported elsewhere, results of our spring 1983 program to evaluate
aerially dispersed bait toxicants indicated that several products currently
under development continue to show promise for imported fire ant suppres-
sion. Additional trials with these products were conducted in October,
1983. Details of the application phase of these field trials are des-

cribed here.

II. Aircraft Specifications:

1. 4977 Cessna Ag-Truck
2. Delivery System
A. Transland slim-line spreader (Model 20241)
B. Ram-air system installed in hopper to prevent bridging
3. 120 mph operating speed
4. 50' altitude
5. 60' working swath

6. Operated by Tim Roland, USDA pilot

IIT. Guidance:

Aircraft guidance and swath spacings were provided by flagmen who

were in radio contact with the aircraft.

IV. Treatments Applied and Bait Formulation Specifications:

Avermectin fire ant bait (MK-936) is an experimental product under

15



development by Merck and Company, Inc. Laboratory and field trials have
indicated that MK-936 either kills the IFA queen or prevents egg produc-
tion, resulting in a cessation of brood production.

RO 13-5223 (LogicR) is an IGR under development by Maaé Agrochemicals
Inc. Ovicidal effects, as well as IGR activity, has been demonstrated
previously with this product. Two formulations of both Avermectin and
Logic were applied at each test site. Physical characteristics of each

formulation were as follows:

INERT AVG BULK

TOXICANT MANUFACTURER CARRIER l/ % 0IL DENSITX % AI
(LBS/FF™)

MK-936 (3C) Merck & Co. PGDC 30 17.4 0.011
MK-936 (A-1) Merck & Co. PGDC 30 21.5 ¢ 0.011
RO 13-5223 MAAG PGDC 30 15.5 - 1.0
RO 13-5223 MAAG ECG 25 : 31.0 - 1.0 .
Amdro Anerican PGDC 30 17.6 0.88

Cyanamid

1/ PGDC = Pregelled Defatted Corn; ECG = Expanded Cob Grits.

V. Description of Test Sites:

Both MK-936 and RO 13-5223 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
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VI.

domestic animals and exclusion of entry to the treated area by humans.
After on-site inspections of several possible locations, the following
airport properties were selected as test sites:

(1.) Pounds Field, Tyler, Texas.

(2.) Dannelley Field, Montgomery, Alabama.

(3.) valdosta Municipal Airport, Valdosta, Georgia.

Five treatment blocks approximately 100 acres in size (plus an

untreated check) were established at each airport.

Details of Treatment:

Listed here in chronological order are details concerning the
application of each freatment under evaluation in this series of tests.
A. Tyler, Texas. (Pounds Field)

10/18/83 - Based upon calibration flights, in combination with

experience gained in previous trials, selection of metering

orifices and swath widths was as follows:

FORMULATION ORIFICE PLATES WORKING SWATH
(INCHES) (FEET)

Amdro 31/64 50

MK-936 (3C) 31/64 50

MK-936 (1A) 33/64 50

RO 13--5223 PGDC 17/32 50

RO 13-5223 ECG 5/16 55

17



Climatic conditions during treatment were as follows:
Air temperature . . . . . . . . . 82° F.
Soil temperature . . . . . . . . 71° F.
Winds . . . . . . ¢« ¢ ¢« ¢+ «. « . 4 mph.

Skies were overcast.

Block V was treated with Amdro at a rate of 0.91 1bs per acre.
Block I received MK-936 (Formulation 3C) at 1.0 1b per acre. MK-936
(Formulation 1A) was applied to Block II at 1.2 1lbs per acre. Block IV
received 1.7 lbs of LogibR PGD per acre. Visual inspection of the dis-
persal system indicated that leakage was occurring around the gate-seal
side plates; (this caused the exceséive rate of application). New plates

were installed to correct the problem.

10/19/83 - Treatment was delayed in a.m.. due to wind. Climatic con-
ditions at time of treatment (noon) were as follows:

Air temperature . . . . . . . . . 82° F.

Soil temperature (2" depth) . . . 71° F.

Winds . . . .« <. ..+ .. .. . b6 mph.

Skies were cloudy and overcast.
. . R
Block III received Logic ECG at 1.0 lb/acre.

B. Montgomery, Alabama. (Dannelley Field)

10/25/83 - Treatment of Block III with Logic ECG was initiated at
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3:00 p.m.- Climatic conditions were as follows:

Air temperature . . . . . . . . . 70° F.

Soil temperature (2" depth) . . . 64° F.

Winds . . . . . . . ..+ . . 10 mph at 330°.

Skies were high overcast and broken.

Rate of application was 1.2 lbs/acre. Logic PGD was applied to
Block IV at 1.25 1lbs per acre. Block II received MK-936 (A-1) at a

rate of 1.1 1lbs/acre, and MK-936 (3-C) was applied to Block I at .9 lbs/

acre.

10/26/83 - Treatment was delayed until noon due to heavy dew and cool
temperatures. Climatic conditions at the time of treatment were as
follows:

Air temperature . . . . . . . . . 68° F.

Soil temperature . . . . . . . . 76° F.

Wind . . . . . ¢« ¢« v ¢+ « ¢+ « « « 5= 10 mph.

Skies were bright, sunny and clear.
Amdro was applied to Block V at a rate of 1.0 1b/acre.

Valdosta, Georgia. (Municipal Airport)

10/27/83 - Climatic conditions at the time treatment was initiated

(1:30 p.m.) were as follows:

Air temperature . . . . . . . .. 69° F.
Soil temperature . . . . . . . . 80° F.
Wind . + ¢« ¢ « ¢ ¢ ¢ « ¢ ¢« « s » +» O~ 5 mph.
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Kies were bright, sunny and clear.

fmdro was applied to Block V at 1.0 1b/acre. Block ITT was then treal.ed

wilh ME=930 (3-C) at .9 1bs/acre. MK-936 (1-A) was applied at 1.2 1bs/acre.

V1T,

VI,

ounmmary :
All bait formulations were of very good quality (excellent, flowability

and uniformity, and no lumps or foreign debris were noted. Formulal.iong

applied, rates and dates of application, acreage treated, etc. is sumarized

in Table 7.

lesults:

Preliminary results obtained 6 weeks after application appear in
Table 8. At that time, very little colony mortality had occurred. However,
brood production as well as the population index was reduced by most tread—
ments.  Since Lhese treatments were applied in mid October, efficacy io
expected to improve over winter and should become evident in the Tinal

evaluation which will be conducted in May, 1984.
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D.

Prodrone Program in Kendall and Kerr County, Texas.

I.

IT1.

III.

Introduction :

Prodrone (R) (formerly Stauffer MV-678) was registered as a fire
ant bait in March, 1983. Prodrone is not an acute toxicant but is
instead an insect growth regulator (IGR) which disrupts caste differ-
entiation and inhibits egg production (Banks and Schwarz 1980, Banks
et al 1983). 1In 1983, the Texas Department of Agriculture, in coop-
cration with USDA, APHIS, PPQ applied two applications of Prodrone to
approximately 500,000 acres in Kendall and Kerr Counties, Texas.

This laboratory's involvement in that program was limited to
monitoring the effects of the two Prodrone treatments on the Kendall/
Kerr County fire ant population.

Methods :

A pretreatment survey based on visual inspection of 65 efficacy
sites within the treated area and 25 sites in an adjacent untreated
county (Bexar) was completed in June, 1983. Survey procedures des-
cribed elsewhere (Harlan et al 1981, Collins 1982, Banks et al 1983),
and a colony classification system devised by Lofgren and Williams
(1982) was used to categorize all IFA colonies and to compute popula-—
tion indices before and after treatment.

Results

Results of the pretreatment survey and the first and second post
treatment evaluation are shown in Table 9 . These results are con-
sidered very preliminary since this product is known for its slow and
subtle effects upon IFA colonies. During the second evaluation, it

was apparent that most colonies within the treated area contained
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much less brood than did colonies outside the treated area. However, this
decrecase in brood production was not quantified. A "shift" in brood produc-
tion from worker to reproduction caste was not noted at that time. Addi-

tional evaluations will be made throughout the Spring and Summer of 1984,
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PROJECT NUMBER: | FA 83-3

PUECT TITLE: EBval uation of a Dursban I njection Systemfor Certification of
Bal | ed and Burl apped Nursery A ants

PROJECT IEADER: Paul M B shop

[. Introduction.

Applicationof long residual insecticides such az diel drin, heptachlor,
arui chl ordane was used to certify shipment of field grown ornamental plants
("Balled and burlapped" plants) until all use patterns of these products were
cancelled on Decenber 31, 1979. Aroot dip treatnent (total immersion of the
root ball) in a chloropyrifos solution (8 fl. oz. 2ix/100 gal's. H.0) was pub-
lished in the March 1930 revision of PPQQntrol Manual 805-25.2230.

Less | abor intensive and nore economcal treatnents are needed to repl ace
root, dip treatnents for balled and burl apped plants. A preliminary evaluation
of a pressurized injection systemcontaining .500% Dursban was conducted in
order to determne effectiveness, ease of utilization, and cost.

IT. Methods and Material s.

The whitmore®) PT 270 Residual Crack and Qrevice I njection System (Whit-
mre Research Laboratories, Inc., &. Iouis MD 63122) is prinarily intended
for use by pest control operators for crack and crevice treatnents for a var-
ety of pests, includinginported fire ants (nound injection). The system
consi sts of a pressurized tank (contai ning 0.500% Dursban, 15 lbs. net weight),
which is connected by a 5' hose to a 4" brass injector (No. 619). n Decem
ber 28, 1983, 25 simulated "balled and burl apped plants" (burlap bags filled
with one gallon of soil) were artificially infested wth fragmented | FA colo-
nies (50 cc. of worker ants and brood per col ony. Presence of the queen was

not determned). After allowng the coloniesto acclinate for 10 days, the



cystem was evaluated. Infested balls were divided into 5 groups (5 balls per
group). The first group was injected on 1 side of the root ball only; the
second group was injected on diametrically opposed sides and the 3rd and 4th
eroup received 3 and 4 injections respectively. Each l-gecond injection deliv-
ered approximately 4 mls. of Dursban solution. The fifth group served as

an untreated check. Soil balls were observed for 10 days. If a colony appeared
to be dead (after disturbing by probing), the burlap liners were removed and

the soil was closely searched for the presence of live ants. A colony was
considered dead when fewer than 20 worker ants were observed.

ITTI. Results.

As shown in Table 10 , three l-second injections per root ball (12 mls.
0.500% Dursban) eliminated all ant colonies within ( days. Four injections per
root ball (16 mls.) resulted in total colony mortality in two days. These pre-
liminary results indicate that the injection system is effective in delivering
a lethal dose of Dursban to the target area. Efficacy of Dursban (chloropyrifos)
against the IFA is well documented (Hillman 1977, Morrill 1977, Collins et al
1980, Bass and Hays 1982, Francke 1983).

Utilization of the system was judged to be easy, simple and fast. Assum-
ing an application rate of 16 mls. Dursban per plant ball (four l-second injec-
tions per plant), a 15 1b. net weight tank would treat approximately 330 plant e
at an estimated cost of $.43 per plant. Since this amount is probably cost pro-

hibitive, additional tests including determination of phytotoxic effects upon

treated plants were not conducted.
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Project Numbe: IFA 834

AROECT TITIE: Evaluation of Potting Soil Toxicants
FROECT 1EADER: C. J. Mauffray

INTRODUCTION:

An on-going screening program to evaluation insecticides applied as a pre-
plant incorporated treatment for nursery potting soil has been conducted since
1974, Until its cancellation of registration in December 1979, chlordane
applied at arate of 4 ozs. of Sdust per cubic yard was used for treatment
of potting soils. In January, 1380, chlorpyrifos S%granular (FA-5) was regis-
tered for use at a rate of 0.5 1bs. FA-B/yd> of potting media. Although FA-5
i s highly efficacious, numerous complaints of phytotoxicity in Central Florida
prompted the registrant to withdraw this product from the marke; in the Fall of
1981. Therefore, only two compounds have ever been registered for this use pat-

tern, and neither are currently available.

METHODS AND MATERTALS:

Test procedures used to evaluate all candidate toxicants were as follows:
Granular or dust formulations of each candidate tested were blended into nursery
potting soil, (BAccTo R, 818 1bs/yd3) at an initial rate of 10 1bs, A| per three-
inch acre (equivalent to 11.2 grans AT pa cubic yard of media). A portable
cement mixer (2 cu. ft. capacity) wes used to blend the toxicants into the pot-
ting media, and was operated for one hour per batch to insure thorough blending.
Treated media wes then poured into one-gallon plastic pots and weathered outdoors
under natural conditions for one month prior to the first bioassay. Bioassays
were conducted by confining 40 cc. of a fragmented fire ant colony (presence of

gueen not determined) on the soil frcm each of 3 pots from each treatment series.
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The test "colonies" were then observed for 14 days or until mortality of 90%
or more of all life forms in each of the three colonies occurred. Treatments
which allowed survival of more than 10% of a colony were considered inneffec—
tive. Treatments which were judged effective at the first biocassay interval
were aged and retested periodically to measure and compare residual activity
with chlorpyrifos. Granular formulations of chlorpyrifos provide over 24
months residual activity when applied at a rate of 11.2 gms. Al/cubic yard of
potting media.
RESULTS:

Results with the limited number of candidate products tested in 1983 are

shown in Table 11 . Other than chlorinated hydrocarbon insectcides, chloro-

pyrifos is the only product that demonstrates the residual activity needed for

this particular use pattern.
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PROJECT NUMBER: IFA 835
PROECT TITLE: Shelf Life Studies with Bait Toxicants
PROXECT 1EADER: Dudley J. Adams

INTRODUCTION:

Storage or shelf life of imported fire ant baits has long been a problem
with certain types of formulations. Sxe inert carriers are khom to enhance
oxidation and rancidity of the soybean oil. Since rancid baits are not
actively accepted and fed upon by foraging workers (Iofgren et al 1954), poor
control may result from field applications of baits in this condition. In
early studies with degradable formulations of Mirex, a copper catalyst was
used to enhance the degradation process. However, the copper also promoted
oxidation and subsequent rancidity of the oil and was exclud-ed from further
testing.

JI=SU

On May 20, 1982, a study to determine the effects of storage under two
different temperature regimes was initiated for two formulations of MK-936.
Subsamples of each formulation were renoved from larger containers (25 1b.
fiber drums), and placed into 10" x 12" zip lock plastic bags which were in
turn placed inside cardboard boxes.

The boxes were then stored under two different temperature regimes:
(1) Qe group of boxes was stored in the laboratory at ambient conditions
of 70 - 74° F. (2) The second group was stored in a non-temperature con-
trolled warehouse which occasionally reached temperatures greater than

1007 F. Storage under these conditions would be norma and expected for most
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of the area infested by the imported fire ant.

Samples (1 bag per sampling interval) were removed at approximately 1 month
intervals from May 1982 to November 1983 and subjected to the following bio-
assay procedures:

1. General - A laboratory biocassay for feeding acceptance is a standard
test used to determine the relative attractancy of various IFA baits
or components of baits; Field-collected captive ant colonies are given
a free choice to select and feed on either a candidate bait (the bait
under evaluation) or a freshly prepared standard bait. It is assumed
that the ants will indicate their preference by consuming greater quanti-
ties of the bait of their choice.

2. Collection of Ant Colonies - Fragnents of colonies containing all life

forms (workers, immature, winged sexuals and occasionally the mated queen)
are collected from infested fields by shoveling a portion of the nest tum-
lus into a plastic dish pan; The colonies are then transported into the
laboratory and allowed to acclimate and rebuild the next structure for

3 - U days prior to testing.

3. Preparation of the Standard Bait - A standard bait known to be attractive

to ants is prepared by mixing fresh soybean oil with pregelled defatted
corn grits 30%:70% w/w. The standard bait is prepared one day prior to
the test.

4; Candidate bait - The candidate bait is any potentially attractive oil,

experimental bait formulation, or formulated bait which may have deterior-
ated due to storage, etc. Each candidate bait is tested on five different

colonies, and the results reported as an average response of all colonies.
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5. Bioassay — Four grams of a candidate bait contained in a pastic petri dish
are placed on the surface of each of the five test colonies; Simultaneously,
four grams of the freshly prepared standard bait in an identical container
are placed approximately 4 - 5 inches from the candidate bait. Foraging
workers are then provided a free choice to feed on the bait of their
preference; After a 2U-hour feeding period, the dishes are removed and
the amount of each bait consumed is determined by weighing.

6. Computation of Acceptance Ratio - An acceptance ratio for each candidate

bait is computed in the following manner:

No; grams candidate consumed
No. grams standard consumed

Acceptance ratio.

An acceptance ratio with a value of less than l;O indices that a
given candidate is less attractive than the standard. Values equal to or
greater than 1.0 indicates that a candidate is equally or more attractive
than the standard.

Lofgren et al (1961) reported on the evaluation of 222 different food
materials and provided a list of those which gave an acceptance ratio of
0.75 or higher; By convention, this figure has become the minimum ratio
recognized as acceptable by most IFA researchers.

RESULTS:

As shown in Table 12, storage of MK-936 for 18 months at room tempera-
ture did not adversely affect the acceptability of the pregelled defatted corn
formulation. The PGD formulation was initially more attractive than the corn
cob grit formulation and remained so throughout the test. ©Some decrease in
acceptance of the CCG formulation was noted after 8 months of storage under

warehouse conditions.
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TEST II:

A second shelf life study with a ;Oll% pregelled defatted corn formulation
of MK-936 was initiated on November 8, 1982. Samples of this formulation were

stored in constant temperature cabinets programmed to maintain 38° C and 50° C.

A third group of samples were stored at room temperature; Bioassay procedures
described in Test I were used to periodically determine feeding acceptance.
RESULTS:

Results of this test appear in Table 13 . As expected, bait stored at
room temperature for 12 months remained highly acceptable, but storage at
both 38° ¢ and 50° C greatly reduced acceptance.

TEST IIT:

A1l previous shelf life studies with MK-936 baits were bésed on storage of
subsamples in closed plastic (zip-lock) bags. - On April 27, 1983, a study was
initiated whereby the effects of storage in the original opened container
(15 1b. polyethylene lined bag) were investigated.

RESULTS:

Although this test is still in progress, preliminary results, (Table 14 )
indicate that bait stored at room temperature for 9 months remained acceptable.
Bait stored at 38° C and 50° C became rancid in less than three months.

TEST IV:

Two formulations of MK-936 .011% PGD bait were field tested in the Fall of

1983. Shelf life studies with these two formulations (coded 1-A and C-3) were

initiated on October 12, 1983. Preliminary results appear in Table 15
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Project Na IFA 839

Project Title: Evaluation of Bait Toxicants for Treatment of Individual IFA
Colonies

Project Leader: Dudley J. Adams

Small plot tests with three bait toxicants (MK-936, RO 13-5223, and Amdro)
were conducted in Hancock County, Mississippi, in July 1983, to determine the
effectiveness of simulated "homeowner treatments" with these products. HNumerous
studies comparing efficacy of these formulations applied broadcast by both
aerial and ground equipment have been conducted, but only limited information on
their effectiveness as individual colony treatments was available.

A11 formulations were applied at arate of 5 Tbs. per ant colony to each
colony in three 210' X 210' (1-acre) test plots. Efficacy oft each formulation
was determined by establishing 1/%acre subplots within each test plot and moni-
toring treatment effects according to procedures described elsewhere (Harlan
et al 1981, Collins 1982, Lofgren and Williams 1982).

As shown in Table 16)oth MK-936 formulated as a .011% pregelled defatted
corn bait and RO 13-5223 formulated as a 194pregelled defatted corn bait pro-

vided acceptable control when applied at arate of 5 Tbs. bait/IFA colony.
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FHOJICT WnEEr:  IFA 8310
FROTCT TITLE:  Impact of IFA Bait Toxicants on Non-Target Ant Species
FRONICT 1EADERS: Dr. Daniel Wjcik 1/ and Paul M. Bishop

Ind pesbued Bon .

A cooperative project to gain additional information on the impact of var-

ious fire ant toxicants on non-target ant species was initiated in October,
1983. As described in detail elsewhere in this report, a series ¢ f larye

scal e field trials with Togic B}, arrim (B} and amaro (%) was conducted in
the Fall of 1983 (Table 7 ). Casua observations at one test site, (Pounds
Field, Tyler, Texas) indicated that alarge and diverse myrmicine fauna wes
present prior to application of the various bait toxicants under evaluation.

A prefreatment. survey to determine the types and relative abundance of non-
target ant species wes conducted at Pounds Field on October 18-19, 1983. Post,
treatment surveys will be continued throughout 1984,

[eihods.

Thirty bait stations were established within each test plot (test plots
ranged in size from 50 to 139 acres as shown in Table 7 . FEach bait sfa-
tinn consisted of two soft drink bottle caps placed about 6" apart on the soil
~surface. One cap was baited with approximately 1 gram of fresh grrumd beef
while the other was baited with a 2.5% honey-agar block. The locatlom of cach
bait station was permanently marked with a wooden stake and Pramitol (R) pophi-
cide fo facilitate post treatment sampling the exact location sampled pitice

| Prsnsament .

7 .
17 Bntomologist, USDA, ARS Insects Affecting Man and Animals Laheoratoey

Gainesville, Florida.
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Baited stations were left undisturbed for 1 hour and then all ants that
were feeding at each bait station were collected by quickly placing the bottle
caps in medicine vials with snap-tight lids. Ants were transported on ice to
the laboratory where they were preserved in 70% isopropanol until they could
be identified and quantified.

Results and Discussion.

Preliminary identifications of ants collected from baits yielded 16 species
in 9 genera. Nast samples of an additional 3 species not collected on baits
raised the totals to 19 species in 11 genera as follows:

Aphaenogaster sp

Atta texana

Crematogaster sp

Monomorium sp
Pheidole 5 sp

Pogonomyrmex sp

Solenopsis invicta

S. Xyloni
S. (Diplorhoptrum) sp

Trachymyrmex septentrionalis

Conomyrma 2 sp

I'ridomyrmex pruinosus

Paratrechina 2 sp

S. Xyloni was known from this area from old published records but had not
been recently collected. The presence of S. Xyloni presents a complicating factor
in identifying the fire ants collected on these plots. Post treatment collections

will be made periodically during 1984.
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APPENDIX 1

A Criteria for the Participation of
Plant Protection and Quarantine (PPQ),
Animal and Plant Health Inspection Service,
U.5. Department of Agriculture (USDA), in the Control of
Imported Fire Ant (IFA) with Cooperating States

The IFA program goal is to provide control techniques through methods
development and environmental monitoring of treatment sites and maintain a
limited survey in support of regulatory action artificial spread outside the

regulated area.

The program activities conducted since 1957 consist of the enforcement of
quarantine regulations and surveys to support the regulatory program, and these
activities provide a basis for insecticide application. PPQ with State
cooperation applies insecticides to control infestations. Application sites
are monitored to determine levels of residues occurring in the environment.

The methods development activities are conducted to develop improved or

alternate regulatory and control tools.

In recent years, environmental issues and the lack of registration for
environmentally acceptable and efficacious insecticides have precluded the

large-scale treatment of areas infested with the IFA.

The PPQ program has continued to recognize a responsibility in an efficient and
effective manner, PPQ has developed the following criteria for participating in
cooperative control efforts with interested States on a cost-sharing basis.

The policy differs from past practices in that PPQ will not participate in
pesticide distribution or a giveaway programs for ground treatment by

individuals.

Application Procedures: The most cost-effective applications providing

maximum relief are those which involve the broadcast treatment of all land
allowable under the pesticide label on a farm-by-farm basis. The approach
should be followed at the community level using aerial applications where

possible.

Furthermore, PPQ will cost share in the purchase of pesticides for single mound

treatments only when the treatment of public lands which are owed or controlled



by a governmental unit (i.e. State, county, city, or township) is involved.

The intention is to assist with the treatment of high public-use area such as

school grounds, picnic or park areas, cemeteries, etc.
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