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OBJECTIVE #1:

OBJECTIVE #2:

OBJECTIVE #3:

FY 1991 OBJECTIVES
IMPORTED FIRE ANT STATION
GULFPORT, MS

Development and refinement of quarantine treatments for
certification of regulated articles:

- Emphasis on development of quarantine treatments for
containerized nursery stock.

- Evaluate candidate toxicants, formulations, and dose
rates for various use patterns.

- Test and evaluate candidate pesticides for use on
grass sod and field grown nursery stock.

- Assist in registration of all treatments shown to be
effective.

Advancement of technology for population suppression and
control;

- New product/formulation testing and evaluation.
- Conduct label expansion studies.
- Evaluation of non-chemical biocides including microbial,

nematodes, and predaceous arthropods.

Preparation/distribution of technical information on control,
quarantine procedures, new technology, biological hazards,
etc., to state agencies, the media, and the public.

- Provide training to state regulatory agencies and nursery
associations,

- Publish and distribute a directory of research, regulatory,
and extension services involved in IFA activities.
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PRQIECT NQ FA02G037

PRQJECT TI TLE Eval uation of Candidate Potting Soil Toxicants, 1988.
TYPE REPCRT:  Interim

LEADER/PARTICIPANT(s): Ti m Lockley

L NTRODUCTI O\

An eval uation of a limted nunber of candidate toxicants for

i ncorporationinto nursery potting soil was begun i n Decenber 1988, in
order to expand the options available to conmercial growers of nursery
st ock.

MATERI ALS AND METHCES:

Test procedures used to evaluate all candidate toxicants were as fol |l ows:
granul ar fornul ati ons of each product tested were bl ended into nursery
potting soil (Strong-Lite®, 382 |bs. per cubic yard) at aninitial rate
of 86.3 ppm Capture@ 0.3G was incorporated at 72.6 ppm A portable
cement' mxer (2 cu. ft. capacity) was used to blend the toxicants into
the potting medi a, and was operated for one hour per batch to insure

t horough bl ending. Treated medi a was then poured into two-quart capacity
pl astic pots and weat hered outdoors at Qul fport, M5 under natural
conditions for one nonth prior to the first bioassay. No additional
irrigation water was added.

Bi oassays (Appendi x II) were conducted in the | aboratory by confining

al ate queens to treated soil placed in 2¥x2” plastic pots equipped with a
Labstone® bottom The labstone absorbed noi sture froman underlying bed
of danp peatnoss. There were four replicates per treatnent in each

bi oassay. Each pot (replicate) contained 50 cc. of treated soil and five
al ate queens. Queen nortality was assessed after seven days of

conti nuous confinenent to the treated soil. Treatments which were
effective at the first bioassay interval were aged and retested

periodi cal | y.



RESULTS:

As indicated in Table 1, three candidates have demonstrated excellent
residual activity; Ammo® 0.75G lasted 16 months, while Capture 0.3G and
Force® 1.5G have each maintained excellent control for 36 months.
Evaluations will continue until such time as residual efficacy falls

below 100% for 2 consecutive periods.
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PROJECT NQ FA01G020

PRQIECT TITLE  Eval uation of Candidate Potting Soil Toxicants, 1990.
TYPE REPCRT: Fi nal

LEADER/PARTICIPANT(s): Tim Lockley and Avel Ladner

[ NTRODUCT] O\

Chl ordane applied at a rate of 4 ounces of 5% dust per cubic yard of potting
soil was used as a quarantine treatment for containerized nursery stock until
cancel l ation of registration in Decenber 1979. An on-goi ng screeni ng program
to eval uate insecticides applied as a pre-plant incorporated treatmnment for
nursery potting soils has been conducted by the I FA Station since 1974. The
nost effective treatment thus far is chlorpyrifos(CGollins et al. 1980). In
January 1980, Dow Cheni cal Conpany obtai ned regi stration of a 5% chl orpyrifos
granul e whi ch was narketed under the trade nanme FA-5. This product was
applied at arate of 0.5 1bs. FA5 per cubic yard of potting nedia. Severa
cases of possible FA5 related phytotoxicity to greenhouse grown succul ent
plants in Central Florida pronpted the registrant to withdrawthis product
fromthe narket in the fall of 1981. Registration of a second chlorpyrifos
formulation(a 2.5% granule) for treatment of potting soil was obtained in
July 1984 by Ford' s Chenical and Service, Inc., Pasadena, Texas. At the
current tinme this is the only registered product for this use pattern.

A limted nunber of candidate potting soil toxicants were eval uated i n 1990
inan effort to expand the nunber of options available to growers who ship

containerized plants outside the IFA regul ated area. As in previous years,
our efforts were inpeded by the snall nunber of suitabl e candi dates.

METHODS AND NVATERI ALS:

Test procedures used to evaluate all candidate toxicants were as foll ows:
granul ar or dust formul ations of each product tested were bl ended into nursery
potting soil, (Strong-Lite®, 382 pounds per cubic yard). A portable cenent

m xer (2 cu. ft. capacity) was used to blend the toxicants into the potting
medi a, and was operated for one hour per batch to insure thorough bl endi ng.
Treated nmedi a was then poured into one-gal |l on capacity plastic pots and

4
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weathered outdoors under natural conditions for one month prior to the first
bioassay. Additional irrigation water was not added. Bioassays were
conducted in the laboratory by confining alate queens to treated soil placed
in 2” x 27 plastic flower pots equipped with a Labstone® 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
were effective at the first bioassay interval were aged and retested

periodically to measure and compare residual activity with chlorpyrifos.

RESULTS:

Results are shown in Table 2, and indicate that no candidate provided

sufficient residual activity to warrant additional trials.
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PROJECT NO: FAO0l1Glel
PROECT TITLE: Evaluation of Candidate Potting Soil Toxicants, 1991.
TYFE REPORT: Interim

LEADER/PARTICIPANT(s): Lee McAnally and Home Collins

INTRODUCTION:

An on-going screening program to evaluate insecticides applied as a pre-plant
incorporated treatment for nursery potting soils has been conducted by the IFA
Station since 1974. The number of suitable candidate potting soil toxicants
was extremely limited, and only one new compound was placed on trial in 1991.
However, one product (Force@1.5G) has shown good potential in previous trials
and was retested in this trial. Cypermethrin was previously tested as a
0.75G, but the Demon@3WWP formulation was included in this trial because it
had not been tested.

MEHOS 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 (MAFES Mix [Appendix V], 900 pounds per cubic yard). A portable
cement mixer (2 cu. ft. capacity) was used to blend the toxicants into the
potting media, and was operated for 15 minutes per batch to insure thorough
blending. Treated media was then poured into one-gallon capacity plastic pots
and weathered outdoors under simulated nursery 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® 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 50 cc. of treated soil and five
alate queens. Queen mortality was assessed after seven days of continuous
confinement to the treated soil. Treatments which were effective at the first

bioassay interval were aged and retested periodically.. Treatments tested were
as follows:



lamdacyhalothrin (Commodore® 10WP) at 100, 50, and 10 ppm
cypermethrin (Demon® 50WP) at 100, 50, and 10 ppm
telfluthrin (Force® 1.5G) at 100, 50 and 10 ppm
bifenthrin (Talstar® 10WP) at 50 ppm (standard)

RESULTS:

All treatments provided 100% mortality at 1 month post-treatment (Table 3).

L.

L4

L.i L. 4 L 3

Lad L3 L4 L. 3

L4

L i



1/

Table 3. Activity of Candidate Potting Media Insecticides, 1991.

Dose Average % Mortality to Alate IFA Queens
Rate at Post-Treatment Interval (Months)

Insecticide (PPM) (1)
Commodore 10WP 10 100
50 100
100 100
Force 1.5G 10 100
50 100
100 100
Demon 40WP 10 100
50 100
100 100
Talstar 10WP 50 100
Check 10

1/ Trial initiated 10/7/91.



PROIECT NO  FA0LlGO30

PRQIECT TI TLE: Eval uation of a Spray-on Procedure for Treatment of
Potting Soil.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Honmer Collins and Avel Ladner

| NTRCDUCTIT ON\:

H storically, certification of containerized plants has been achi eved eit her

t hrough the incorporation of granular or dust formulation of an insecticide
into the media or by imrersion or drenching plants with an insecticide
solution. The nost commonly used treatment invol ves incorporation of Dursban®
2.5G into potting nedia. MNurseries utilize a variety of mxing procedures
rangi ng fromvery sophisticated to very basic. Since incorporation of

granul ar or dust formulations directly inpacts the effectiveness of a

treat ment, thorough incorporationis inperative. Unequal mxing canresult in
"hot spots™ inthe treated nedia, as well as areas which nay be undertreat ed.

Atotally different concept for application of a quarantine pesticide to
potting nedia would be the use of a spray in |ieu of incorporation, imrersion,
or drenching. Qanular or dust fornulations of candidate treatnents do not

| end thensel ves to a spray-on applicator. However, certain | ong-residual
liquid treatments woul d appear to be conpatible with a spray-on procedure.
Talstar® 10WP, a synthetic pyrethroid, already | abell ed for use on ornanental s
by FMC Corp., has provided over 20 nmonths activity when incorporated i nto
potting nmedia at various rates. Empire® 20, a m cro-encapsul ated

chl orpyrifos formul ati on by Dow Chem cal, has provided up to 7 nonths residual
followi ng a drench applicationat 120 ppmin one prelimnary study. These two
fornul ati ons were eval uated for residual activity following a spray-on
application to nursery potting media at 100 ppm.

METHODS AND MATERI ALS:

Strong-Lite® potting media was used in this trial. One-half of the anmount of
the nedia to be treated (i.e., 1.5 cu. ft.) was spread on an asphalt surface
to a depth of 1.5 inches. D nensions of the soil pile were 35 X 35 x
0.122 (i.e., 1.5 cu. ft). (ne hal f of the insecticide was sprayed on at a

10
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volume of 1 qt. finished spray per 3 cu. ft. media. Finished sprays were
applied with a Solo® Model 475 backpack sprayer set to deliver ca. 60 psi
through a single Tee-Jet 8002 flat fan spray tip. Rate of delivery for this

system was approximately 950 ml./minute.

The second half of the media was then placed over the first half, and the

final half of the insecticide solution applied. Final rate of application was
100 ppm for both insecticides. After application, treated media was “turned”
4 times in perpendicular directions. Treatments were applied on June 1, 1990,

using Empire 20 (Batch IY890311-F, Nov.’88), and Talstar 10WP (Bétch TH8006) .

Treated media was then placed in 6” x 6” plastic pots and weathered in a
simulated nursery environment. At monthly intervals, 2 pots were randomly
selected and destructively sampled by bioassaying with alate queens
(Appendix II).

RESULTS:

Results are listed in Table 4, and indicate that Talstar 10WP remained active
through 17 months post-treatment. Empire was very erratic and was dropped

from the trial after the 10 month bioassay.

1"
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PRQIECT NO: FA01GO061

PRQJECT TI TLE: Further Eval uation of a Spray-on Procedure for Treatnent of
Potting Soil with Talstar® 10WP.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Honer Collins and Avel Ladner

| NTRCDUCTI O\

H storically, certification of containerized plants has been achi eved eit her
through the incorporationof a granular or dust formul ation of an insecticide
into the nedia or by imrersion or drenching plants with an insecticide
solution. The nost commonly used treatnent involves incorporation of Dursban®
2.5G into potting nedia. MNurseries utilize a variety of mxing procedures
rangi ng fromvery sophisticated to very basic. S nce incorporation of

granul ar or dust formulations directly inpacts the effectiveness of a

treat nent, thorough incorporationis inperative. Unequal mxing canresult in
"hot spots™ inthe treated media as well as areas which nay be undertreat ed.

Atotally different concept for applicationof a quarantine pesticide to
potting media woul d be the use of a spray in lieu of incorporation, i nmersion,
or drenching. QGanular or dust fornulations of candidate treatments do not

|l end thensel ves to a spray-on applicator. However, certain |ong-residual
liquid treatments woul d appear to be conpatible with a spray-on procedure.

Tal star 10WP, a synthetic pyrethroid, already | abelled for use on ornanental s
by FMC Corp., has provi ded excellent activity when incorporated into potting
medi a at various rates of application. Prelimnary results follow ng a
spray-on treatment with Tal star 10WP at 100 ppmi ndicate that residual control
for 17 months foll owing treatment was obtai ned(see Report FA01G030). An

addi tional study using much [ ower rates of applicationwas initiated on
4/24/91.

METHODS AND MATERI ALS
As in the study cited above, Strong-Lite® potting nedia was again used in this
trial. The dry weight bulk density of Strong-liteis 382 1bs./cu. yd.

One-hal f of the amount of the media to be treated at any given dose rate was
spread on an asphalt surface to a depth of 1.5 inches. D mensions of the soil

13



pile were 3.5 x 3.5 x 0.125" (i.e., 1.5 cu. ft). Finished sprays were
applied with a Solo® Model 475 backpack sprayer set to deliver ca. 60 psi
through a single Tee-Jet 8002 flat fan spray tip. Rate of delivery for this
system was approximately 700-800 ml./minute. One-half of the insecticide was

sprayed on at a volume of 500 ml. finished spray per 1.5 cu. ft. media.

The second half of the media was then placed over the first half, and the
final half of the insecticide solution applied. After application, treated
media was “turned” 4 times in perpendicular directions. Four different rates
of Talstar ranging from 5 to 50 ppm were tested. All rates were based on the
dry weight bulk density of Strong-Lite, and were applied at a volume of 1
liter finished spray per 3.0 cu. ft. of media. Dursban 4E was applied at a
rate of 11.2 g. Al/cu. yd. (64.5 ppm) as a standard. All treatments were
applied on 4/24/91. Treated media was then placed in 6”x6” plastic pots and
weathered in a simulated nursery environment. Supplemental irrigation was
added to natural rainfall to maintain a minimum of 1” water per week. At
monthly intervals, 2 pots were randomly selected and destructively sampled by

bioassaying with alate queens.
RESULTS:
Preliminary results are shown in Table 5 and indicate Talstar 10WP, applied at

rates of 10, 25, and 50 ppm, show good residual 1 to 7 months after

treatment. Evaluations will continue until cessation of activity.
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Table 5. Evaluation of a “Spray-on” Procedure for Treatment
of Potting Media with Talstar 10WP.

Rate of Appl.

% Mortality of Alate Queens at Indicated Months PT

(PPM) (1) (2) (3) (4) (3) (6) (@)
5 100 100 60 60 100 90 60
10 100 95 100 100 100 100 100
25 100 100 100 100 100 1060 100
50 100 100 100 100 100 100 100

Dursban 4E 25 20 0 10 15 35 5
(65 PPM)

Check 10 20 5 10 0 10 0

1l/ Standard

bioassay procedure described in Appendix II.
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PROIECT NO  Fa01G090

PRQIECT TI TLE: Evaluation of Bifenthrin 0.2G and Tel fluthrin 1.5G
Incorporated at Varying Rates in a Standard
Potting Medi a.

TYPE REPORT: Interim
LEADER/PARTICIPANT(s): Ti m Lockley

L NTRODUCTIT ON:

Chl ordane [5%dust] applied at a rate of 4 oz./cu. yd. of potting nedia
was used as a quarantine treatment for containerized nursery stock until
its cancellationin late 1979. An on-goi ng program of eval uati on of

i nsecticides as pre-plant incorporated treatnents for nursery potting
soi | has been conduct ed since 1974. To date, the nost effective
treatnent is chlorpyrifos[Collins et al. 1980]. Recent re-eval uations
of the efficacy of chlorpyrifos have Ied to new, tighter restrictions on
its use as a quarantine naterial. Chlorpyrifos, however, remains the
only chem cal given a wde registration for this use pattern.

As part of an attenpt to increase the nunber of options open to
commer ci al nurserymen, new toxicants are constantly bei ng screened f or
extended residual activity and efficacy against |FA  Arong the nost
prom si ng of these candidates are bifenthrin[FMJ and tefluthrin[1d].

MATER ALS AND METHCDS:

On March 7, 1990, granular fornul ations of bifenthrin[Capture@ 0.2G) and
tefluthrin [Force® 1.5G] were mechanically incorporated i nto a comrerci al
nursery potting nedia [Stronglite, 382 lbs/cu.yd.] at rates of 12.5,
25.0, 50.0, 75.0 and 100.0 ppm A portable cement m xer, used to bl end
the toxicants into the nmedia, was operated for 1 hour to insure a

t horough bl endi ng. Treated nedi a was placed into 75 standard one-gal | on
capacity plastic pots [per treatment] and weat hered out doors under
natural conditions. Supplenental irrigationwas added as deened
necessary to sinul ate nursery practi ces.

Bi oassays were conducted in the | aboratory by confining al ate | FA queens
to treated media in 27 x 2" plastic pots equi pped with Labstone® bott ons.
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Labstone absorbed moisture from an underlying bed of damp peatmoss. Four
replicates per treatment were bioassayed. Each replicate contained 20
cc. treated soil and 5 alate queens. Mortality was assessed after 7 days
continuous confinement to the treated media. Treatments were evaluated

monthly for efficacy beginning one month post-treatment.

RESULTS:

Bifenthrin displayed excellent results at all rates. Telfluthrin, at
rates of 50 ppm and higher was also effective through 21 months (Table

6). At rates of 12.5 and 25 ppm, telfluthrin remained actice for 15-17

months.

17



Table 6. Evaluation of Bifenthrin 0.2G and Tefluthrin 1.5G Against
Alate IFA Queens Incorporated at 5 Rates to a Standard
Potting Media.
Percent Mortality to Alate IFA Queens 1/
at Indicated Months Post-Incorporation
RATE
CANDIDATE [PPM] 1) (15 (16) (17) (18) (19) (20) (21)
Bifenthrin 12.5 100 100 100 100 100 80 95 100
25.0 100 100 100 100 100 95 100 100
50.0 100 100 100 100 100 100 100 100
75.0 100 100 100 100 100 100 100 100
100.0 100 100 100 100 100 100 100 100
Tefluthrin 12.5 100 100 45 30 --- --- --- ---
25.0 100 100 100 100 15 20 --- ---
50.0 100 100 100 100 80 100 100 100
75.0 100 100 100 100 100 100 100 100
100.0 100 100 100 100 100 100 100 100
Check 0 0 0 5 5 0 0 0

1/ Trials initiated 3/7/90.
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PROQJIECT NO: FA01G130

PRQIECT TITLE Inpact of Bulk Density and Conponents of Potting Media on
Residual Activity of Bifenthrin Applied Topically or
Incorporated into the Media.

TYPE REPCRT:  Interim

LEADER/PARTICIPANT(s): Anne-Marie Callcott

| NTRODUCTI O\

Talstar® 10WP(bifenthrin) has shown extrenely long residual activity in
various trials conducted by the IFA Station. Dose rates ranging from 100
ppmto 25 ppmhave |lasted for up to 12 nonths fol | owi ng i ncor poration of
the pesticide into potting media. Mbst recent trials using topical

appl i cati ons at 100 ppm have provided 9 nont hs resi dual activity agai nst
al ate | FA queens. The need for nore infornation on performance of
befenthrin in various types of nedia and influence of application
procedure on efficacy pronpted the present study.

METHODS AND MATER ALS

Four types of nursery potting nedia were included in this study.
Characteristics of each nedia were as fol | ows:

Bul k Density
Medi a {1bfecu yd) Conponent s
Strong-Lite® 400 bl end of conpost ed peat
noss, pine bark,
vermculite and perlite
Baccro® 601 unknown; hi ghly organic,
no vermculite
Dodds® 332 1:1 pine bark:peat NOSS
1 cu ft/cuyd airolite
8 I bs lime/cu yd
1.5 I bs micromax/cu yd
(mcronutrients)
IFA lab mx 1124 1:1:1 sand:pine bark:

peat noss

19



Each type of media was treated by two different procedures; (1) topical
and (2) incorporation of pesticide into the media by blending with a
cement mixer. Rates of application were &4.54 grams Al/cu yd incorporated
(equivalent to 25 ppm in Strong-Lite), and 0.01625 grams AI/pot topical
(also equivalent to 25 ppm in Strong-Lite). Due to differences in bulk
densities, the theoretical dose rates for each media and application

procedure were as follows:

...............................................

Theoretical
Method of Dose Rate
Media Application (ppm)
Strong-Lite incorporation 25
topical 25
Baccto incorporation 16.6
topical 14.1
Dodds incorporation 30.1
topical 23.2
IFA mix incorporation 8.9
topical 9.8

At monthly intervals following application, 3 pots from each treatment
were composited and bioassayed with alate queens according to procedures

described in Appendix II.

RESULTS:

Results appear in Table 7. Topical application provided slightly reduced

efficacy in the IFA laboratory media at 3 and 8 months, and the Baccto
media at 8 months. This is as expected since these two substrates have
the highest bulk densities and therefore, the lowest initial theoretical
dose rates of Talstar 10WP. By 15 months PT, all incorporated
treatments, except the Baccto, were still effective. The topical
applications in the two media with the lowest bulk densities were still
effective 15 months post-treatment, but those with higher bulk densities
(Baccto and IFA mix) produced inconsistent results after 7 months post-
treatment. These results again demonstrated the absolute necessity of
applying IFA treatments on a weight-to-weight basis rather than
weight-to-volume, thereby obtaining a standardized dose rate.
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PRQIECT NO  FA01G150

PRQIECT TITLE Effect of Irrigation on Residual Activity of
Talstar® | ONP I ncorporated into Potting Media.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Anne-Marie Callcott and Honmer Collins

[_LNTRODUCT] O\

Tal star |ONP(bifenthrin) is a synthetic pyrethroid which has shown great
prom se as an | FA toxi cant when applied topically or incorporated into
potting nedia. Talstar | ONP incorporated into potting media and

subj ected to norrmal horticultural practices have shown residual activity
up to 36 nmonths (FA02G037). More recent trials using topical application
at 10-25 ppmhave provi ded 8 nmonths or nore of residual activity agai nst

| FA al ate queens (FA01G130), depending on nedi a type. This study was
initiated to determne the effects of varying amounts of irrigation on
the residual activity of bifenthrin.

METHODS AND MATER ALS:

Tal star | ONP was incorporated into Strong-Lite® potting nedia using a 2
cu. ft. cement mxer at a rate of 50 ppm Treated soil was placed in
trade gal l on nursery pots and divided into 3 groups. Each group of
treated pots received a different amount of irrigation(in addition to
natural rainfall) per week. Irrigationrates are 1 inch, 2 inches, and 4
i nches per week.

At monthly intervals following treatment, 3 pots fromeach irrigation
group was conposited and bi oassayed with al ate queens according to
procedur es described i n Appendi x II.

RESULTS:

At 15 nonths post-treatnent, all irrigation treatnents are providi ng 100%

control of IFA alate queens while receiving in excess of 339 inches of
rainfall and irrigation(ca. 5.1 inches of water per week) [Table 8].
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Thus, excessive rainfall or irrigation has not affected the efficacy of

Talstar 10WP in Strong-Lite potting media.
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PRQJIECT NO: FA01Gl40

PRQJECT TITLE "df-Sation'' Talstar® Cooperator Study: Topi cal
Applicationto Potting Media.

TYPE REPCRT: Fi nal
LEADER/PARTICIPANT(s): Anne-Marie Callcott, R Mtchell (FMC
Corp. - Jackson, My, J. Stephenson

(Mobile, A), B Sparks(Tifton, &
R Mizell (Monticello, A)

[ NTRODUCT| O\

Bifenthrinis a synthetic pyrethroid which has shown promse for control

of IFA in nursery stock when either a 10WP (Talstar®) or 0.2G fornul ation
is incorporated into potting nedia. Another nmethod of applicationis an
"over-the-top" or topical applicationdirectly to the surface of the nedia
inlieu of incorporation. This study investigates the residual activity
of Tal star 10WP when applied topically at various rates and aged in
several geographical |ocations.

MATERI ALS AND METHCDS:

Cooperators were |ocated in Jackson, MS; Mbile, AL; Tifton, GA and
Monticello, FL. A 100 g. sanple of soil to be used at each | ocation was
sent to AL Agricultural Laboratories of Menphis(411 N Third St.,
Menphi s TN 38105-2723) for bulk density determnation. Bulk densities
were as foll ows:

Dy Vi ght
Bul k Density
Locati on (Ibs ./cu. ft.) % Moisture
Jackson, M5 14.1 55.6
Mobi | e, AL 15.8 55.2
Tifton, GA 44. 4 19.2
Monticell o, FL 4.4 19.2
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One-gallon pots were filled at each location and treated topically by each
respective cooperator with Talstar 10WP. Rates used were 5, 10, 25, 50,
and 75 ppm (based on bulk density). Pots were irrigated immediately after
application with 1.5 inches of water, then maintained under normal
environmental conditions, receiving a minimum of 2 inches of water per

week through rainfall or irrigation.

At monthly intervals, two pots from each treatment group were composited
and sent to the IFA Station (Gulfport, MS), where each treatment was
subjected to standard laboratory bioassay using IFA alate queens.(Appendix

ITI). At the Jackson, Mississippi study site, bioassays were conducted by
Dr. R. Mitchell.

RESULTS:

Results appear in Table 9, and generally indicate that rates of 25 ppm or
greater provided 10 months of excellent control. This trial has been
terminated, but augments and confirms other studies regarding topical
applications of Talstar 10WP for treatment of containerized nursery

plants.

21



7T r1r1 M rYyY ry 1 M M rormorory rorr

fesswvotq 103 poiatuqns sofdwes [ios oN /¢
pauteidxeun A37Te3aow oayo Y3TH /T
susenb ajeTe vJI Sulsn Kessevorq Ki1ojeioqe] paepuels /T

S2 oz /T s 0T 0 S ST 0 ST G2 329y
00T 001 00T 001 001 00T 00T 00T 001 00T 6L
00T 001 001 001 00T 00T 001 SL 001 00T 0S ‘e3§ "3I0H
G6 001 00T - 001 S6 00T 001 09 001 00T ¥ *aTup uangny
001 001 00T 001 00T 0L 08 001 06 08 01 uosusydezs '
SY 001 00T 001 0$ 06 001 S6 00T 08 S TV ‘®TTqON
S S /T % 0 /T 0§ ¥4 0 3o8y)
001 001 00T 001 00T 001 00T St
00T 00T 001 001 00T 00T 001 0S I193ua) ‘onpd
001 00T 001 001 00T 001 00T 62 g ‘soy 'oTadY
001 00T 001 00T 00T G8 8 01 T1°2TH ¥
/T /€ /T 00T 001 G8 00T 00T 001 00T S 7 ‘oTT9°T3IUOCK
0 0¢ GE ch 0T S ¥4 0 R CEL )
001 001 00T 001 001 001 001 00T Sl
001 00T 001 00T 001 00T 001 00T 0S
00T 00T 00T 00T 00T 00T 00T 001 S¢ "I9S ‘3IXd 'BY
001 001 00T 00T 001 00T 001 00T 01 syieds g
/E /T 001 001 001 001 00T 001 SY 00T S v9 ‘uoaIrl
0 S S 0 S S 61 ST S S qo9Y)
001 001 00T 001 00T 001 001 00T 001 00T 6L
00T 00T 00T 001 001 001 001 001 001 00T 06
001 00T 00T 001 001 001 001 001 00T 00T (¥4 *daop oA
00T 00T 00T 06 00T 001 1 00T 00T 001 01 TTPY2P3IN ¥
8 06 06 06 00T G8 001 8 001 00T S SW ‘uosioer
(o1) (6) (8) (L) (9 (¢) (%) (g) (2 (1) (wdd) ssoq 103819d00)D
Teo132109YL /uo13ed07]
/T 30su]eoi]-3S0J SUIUOR Pa3EOIpU]l 3I® TeTatTul Juawleaa]

sueend) VJ4I @3eIV 03 AITTEIAON %

‘066 ounp ‘suorzeoo] feorydeifoey snotiep ur paldy pue se3EY
snotaep e K1Teordor poriddy JMOT IeasTel Jo A3TATIOV Tenplisey ‘6 919l

28



PRQJECT NO: FA01G180

PRQIECT TI TLE: Phytotoxicity of Talstar® 10WP Surface Applied and
Prepl ant I ncorporated to Sel ected Qultivars of Succul ent
and Wody QO nanental Plants.

TYPE REPCRT: Final

LEADER/PARTICIPANT(s): TimLockley, A J. Laiche [ MAFES, Poplarville,
MS] and Lee McAnally.

L NTRODUCTT O\

Among the nmany toxicants evaluated at the Gulfport | FA Station, one of
the nost pronmising is bifenthrin[Talstar 10WP]. Data suggests
exceptional residual activity for this pyrethroid at a nunber of
different rates. A though a significant amount of data has been gat hered
concerning the effect of bifenthrinon I FA no data exists as to its
potential phytotoxic effect on nursery stock. As part of our continuing
eval uation of bifenthrin, tests were undertaken at the M ssi ssi ppi
Agricultural and Forestry Experiment Station(MAFES) at Poplarville to
determne if bifenthrin poses any potential hazard to containerized

pl ant s.

MATER ALS AND METHODS:
TRIA|:

On 23 January 1991, 15 selected cul tivars of succul ent and woody
ornamental plants were treated with two rates of Tal star 10w surface
applied as a dry powder "over-the-top". Applications were nade at rates
of 100 ppm {1X] and 300 ppm (3X], Seven replicates per cultivar/
treatment were made. Sufficient anounts of water [500 cc] were then
applied to saturate each contai ner.

Plants were sacrificed 90 days post-treatment. Fresh shoot wei ghts were
measured and root systens were visually conpared for each

replicate/cultivar.



TRIAL ITI:

Ten selected cultivars were transplanted from liners into standard
industry 2-gallon pots containing media into which Talstar 10WP had been
incorporated at 100 ppm [1X] and 300 ppm [3X] on 16 August 1991.

Plants were sacrificed 181 days after planting.

RESULTS:

TRIAL I:

No significant differences were noted for either fresh shoot weights or
among root systems. Impatiens and Rosemary showed some enhanced growth
at the 1X and 3X treatment rates respectively [Table 10].

TRIAL TT:

No phytotoxic effects were noted among the cultivars tested. Some

enhanced growth was noted [Table 11].
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Table 10. Relative Phytotoxicity of Bifenthrin [Talstar 10WP] Surface
Applied as a Powder to Various Succulent and Woody Ornamental
Containerized Plants.

SHOOT FRESH WEIGHT [g] 1/

CULTIVAR CHECK 1X 3X
SUCCULENTS

Begonia semperflorens ‘whiskey’ 425.1a 425.7a 418.1a
Hibiscus varigatus 114.2a 103.9a 103.8a
Impatiens ‘New Guinea’ 225.5a 255.6b 237.7ab
Rosemary 74.0a 67.1a 82.9b
Pothos 158.1a 156.0a 160.8a
WOODY ORNAMENTALS

Azalea ‘Carror’ 90.0a 90.4a 87.6a
Azalea ’eriocarpum’ 119.1a 119.3a 11l4.7a
Azalea ’ Formosa’ 116.9a 117.5a 109.6a
Azalea ’sunglow’ 94.4a 95.9a 98.8a
Ilex ‘Avery Island’ 57.7a 5Sl.1la 61.4a
Ilex compacta 50.7a 47 .5a 47 .8a
Ilex fosteri 29 .4a 28.9%a 30.2a
Ilex latifolia 59.5a 48.8a 55.1la
Ilex vomitoxria ‘Stallings’ 58.4a 57.7a 67.0a
Prunus carolinianum 62.1a 61.9a 59.3a

l/ Means within cultivars not followed by the same letter are not
significantly different at the 5% level using Duncan’s multiple
range test.
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Table 11. Relative Phytotoxicity of Bifenthrin [Talstar 10WP]
Preplant Incorporated Into Media to Various Succulent
and Woody Ornamental Containerized Plants.

SHOOT FRESH WEIGHT [g] 1/

CULTIVAR CHECK 1X 3X
SUCCULENTS

Pothos 187.1a 182.0a 196.3a
Sheffelera 179.9a 167.6a 180.0a
Vinca minor 274.5a 252.2a 253.9a
Portulaca oleraceae 386.8a 489.9b 518.1b
WOODY ORNAMENTALS

Azalea ’eriocarpum’ 68.3a 84.4b 72.0a
Azalea ’Formosa 58.7a 79.9b 6l.1la
Ilex compacta 32.2a 29.6a 29.6a
Magnolia michellia 67.1a 75.9b 74.7b
Juniperus ’Shore Juniper’ 13.2a 18.4b 15.6ab

1/ Means within cultivars not followed by the same letter are not
significantly differnet at the 5% level using Duncan’s multiple

range test.
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PRQJIECT NO FA01G181

PROQIECT TITLE Efects of Selected P ant Qultivars on the Activity of
Bifenthrinin Nursery Potting Medi a.

TYPE REPCRT: Interim
LEADER/PARTICIPANT(s): Tim Lockley and Lee McAnally

| NTRODUCTI O\

The Inported Fire Ant Station has undertaken extensive trials eval uating
the potential phytotoxic effect of candi date insecticides on sel ected
cul tivars of woody ornanental and beddi ng plants. However, to our

know edge, no studi es have been undertaken to eval uate the potenti al
effect the plants thensel ves may have on the efficacy of chemcals
anended to potting potting nedia for | FA quarantine control either
through the uptake of the chemcal by the plant, or through the

synt hesi s of antagoni stic or synergistic chem cal conpounds by the plant
itself.

MATERI ALS AND METHCDS:

Four selected cultivars(Grdenia August Beauty, Holly Ilex savannah,
Holly Ilex |atifolia and Azal ea Formosa) were placed in two gallon
capacity pots containing Dodd's potting nedia (371 1bs/cu. yd.] and

i ncorporated wi th Talstar® 10WP at 50 ppm [4.7 g/1.5 cu.ft.] on 3 My
1991. Fifty replicates were established for each cultivar. Gne hundred
two-gal | on capacity pots were set up containing the sane nedi a w t hout
plants. Mnthly bioassays to determne efficacy were nade and G.C

anal yses of medi a was coll ected fromeach cultivar and the control to
deternmine if any of the test plants had any effect [positive or negative]
on the efficacy(residual activity) of bifenthrin.

RESULTS:
Prelimnary results to date are shown In Tables 12 and 13. Based on
these very limted observations, there appears to be no difference in

treated nedia with or without the presence of any of the 4 cultivars
eval uat ed.

KK/



u
——

L

e

Table 12. Degradation of Bifenthrin as Affected by Actively
Growing Nursery Stock.

1/
Relative Degradation of Talstar 10WP (ppm)
at Indicated Months Post-Treatment

CULTIVAR (0) (2) (3 (€2D) (5) (6)
2/

Azalea [Formosa] 50.0 79.5 135.4 - 75.32. 55.98

Gardenia [Aug. Beauty] 50.02/ 72.0 135.8 - 91;80 56.16

Ilex savannah 50.02/ 72.6 163.5 - 52.01 28.24

Ilex latifolia SO.OZ/ 46.6 201.8 - 81.33 55.34

Control (No plants) 50.02/ 108.7 95.8 - 52.01 51.55

RR

rate administered.

GLC analyses conducted by USDA, APHIS, NMRAL, Gulfport, MS.
initial theoretical concentration of bifenthrin based on dose

Table 13. Efficacy of Bifenthrin Against IFA Alate Queens as Affected
by Selected Cultivars.

Relative Percent Mortality of IFA Queens
at _Indicated Months Post-Incorporation

CULTIVAR 0 (2) 3) (4 (5) (6) (WD)
Azalea [Formosa] 100 100 100 100 100 100 100
Gardenia [Aug. Beauty] 100 100 100 100 100 100 100
Ilex savnnah 100 100 100 100 100 100 100
Ilex latifolia 100 100 100 100 100 100 100
Control( No plants) 100 100 100 100 100 100 100
Untreated check 0 0 0 0 0 0 0
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PRQJIECT NO: FAO01G110

PRQIECT TI TLE Degradati on of Candi date I nsecticides in a Comrerci al
Nur sery Environmnent.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Ti mLockley, Homer Col |ins, Lee McAnally, Avel
Ladner and Tavo Garza [ Texas Dept. of Agric.]

[ NTRODUCT] O\

As part of a continuing programto eval uate candi date toxi cants as
quarantine treatments for | FA, and as an extension of trials as described
el sewhere, various fornulations of bifenthrin, chlorpyrifos, and ot her
candi date toxi cants were eval uated at a conmercial nursery in

sout heastern Texas. Qeenleaf Nursery at H Canpo, Texas, is a large
and diversified containerized operation that cooperated in the trials
descri bed herein.

MATER ALS AND METHODS:
Trial I:

Toxi cants were bl ended into a nedia mxture formul ated by G eenl eaf
Nursery on site (5:2:1 mx of pine bark, sand and rice hulls). Mxing of
toxicants into the nmedia m xture was acconplished on 1/23/90, with 30 cu.
ft. cement mxers. Dursban® 10G and Lorsban® 15G were mxed at a
standard rate(11.2 g AI/cu. yd). Suscon® 10CR and Talstar® 10WP
(bifenthrin) were incorporated at rates of 25, 50 and 100 ppm

Capture® 0.2G(bifenthrin) was mxed at rates of 25 and 50 ppm and
Triumph® 1G was incorporated at a rate of 150 ppm P ots of each

treat ment were established on site and were subjected to nor nal
horticultural practices. Sanples were collected at nonthly intervals by
the Texas Dept. of Agriculture personnel, and bi oassayed at the Gulfport
| FA Lab (Appendi x 1II).

Trial IT:

On 20 August, 1991, Force@ 1.sG(tefluthrin) was incorporated at 25 and
50 ppminto a customnedi a formul ated on site at G eenleaf Nursery. |t

3



consisted of a 5:2:1 mixture of pine bark, sand and rice hulls. Dursban
2.5G was incorporated into the standard IFA mix (1:1:1 pine bark, sharp
sand and sphagnum peat moss) at a rate of 11.2 g Al/cu. yd. A check was
established for both media.

RESULTS:

In Trial I, Triumph 1G sustained efficacy for only 1 month (Table 14).
Dursban 10G at the standard rate, Suscon 10CR at 25 and 50 ppm remained
active for only 2 months. By month 4, Suscon 10CR (100 ppm) and Lorsban
15G had begun to deteriorate.v Both bifenthrin formulations (Talstar 10WP
and Capture 0.2G) continue to show 100% efficacy for 23 months.

In Trial II, as of this report, all treatments were indicating 100%

efficacy (Table 15).
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Table 14. Degradation of Candidate Insecticides in a Commercial
Nursery Environment, Trial I.

Percent Mortality to Alate IFA Queens at

RATE Indicated Post-Treatment Intervals [Months

CANDIDATE [(PPM] (1) (2) (3 (4 (%)Y (&) (D /L7 (23)
Capture 0.2G 25 100 100 100 100 100 100 100 100
50 100 100 100 100 100 100 100 100

Talstar 10WP 25 100 100 100 100 100 100 100 100
50 100 100 100 100 100 100 100 100

100 100 100 100 100 100 100 100 100':

Suscon 10CR 25 100 100 95 85 35 10 5
50 100 100 90 60 40 20 5
100 100 100 100 35 65 45 20
Dursban 10G STD 100 100 95 10 15 5 10
Lorsban 15G STD 100 100 100 5 0 0 0
Triumph 1G 150 100 85 65 10 0 0 10

Check 5 0 0 0 0 5 0 V]

Table 15. Degradation of Candidate Insecticides in a Commercial
Nursery Environment, Trial II.

% Mortality to Alate IFA Queens
RATE at Indicated Months Post-Treatment

CANDIDATE MEDIA (ppm) ) (2 3) &)

Force 1.5G Greenleaf 25 100 100 100 100

Greenleaf 50 100 100 100 100

Check Greenleaf 15 0 0 0
1/

Dursban 2.5G IFA mix per label 100 100 100 100

Check IFA mix 20 10 5 0

l/ 1.0 1b. 2.5G per yd3 of media.
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PRQJECT NO Fa01G100

PRQIECT TI TLE: Degradation of Candi date Potting Medi a Toxi cants
at Various Geographic Locati ons.

TYPE REPORT: Interim
LEADER/PARTICIPANT(s): TinlLockley

| NTRCDUCTT ON:

G anul ar chlorpyrifos incorporated into potting nedi a has been the

mai nstay of the | FA quarantine programsince 1980. Oiginal research on
the efficacy of this product was conducted at Qul fport, M5 with Lorsban®
10G6. Under the conditions of those tests, a residual activity of up to
39 nonths was achieved at a dose rate of 11.2 grans AI/cu. yd. of nedia
[Collins et al. 1980)}. Registrationfor chlorpyrifos was granted i n 1980
and it has renained the nost commonly enpl oyed | FA quarantine treatnent.
Treatnents of media with 1.0 1b of chlorpyrifos [Dursban® 2.5G] per cu.
yd. initially afforded a 24 nonth certification[PPQ Control Manual
M301.81]

I nrecent years, interceptions of IFA infested nursery stock has
increased significantly. Mny of these infestations were found to be in
certified containers. Conplaints of product failure becane conmon and
regul atory officials began to question the effectiveness of granul ar
chlorpyrifos treatments. Tests were initiated i n Novenber 1989 at there
wi del y separat ed geographi c locations to confirmthe phenonena of
enhanced degradati on.

MATER ALS AND METHCDS:

TRIAL 1:

I n Cctober 1989, three chlorpyrifos fornul ations[Dursban 10G, Lorsban
15G and Suscon® 10CR]}, Triunph@ 1G and Capture@ 0.2G were al |
incorporated into a standard potting nedia [Strong-Lite®] as described in
Appendi x III. The incorporated nedi a was bl ended at a rate of 100 ppm
divided into three equal parts per replicate, bagged and transported to
three separate experinental sites in Qulfport, M5; Mam, FL; and
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Whiteville, NC. The media was aged outdoors in standard trade gallon
containers. In addition to natural rainfall, supplementary irrigation
was added as was deemed necessary at each site. Samples were collected
from each site at monthly intervals by Florida Dept. of Agriculture
personnel and shipped to this laboratory for biocassays (Appendix II).
This trial was designed to last for 18 months.

IRIAL IT1:

In September 1991, a trial was undertaken to evaluate bifenthrin
[Talstar® 10WP] and tefluthrin [Force® 1.5G} at multiple rates in south
Florida. Both pyrethroids were incorporated into the standard Gulfport
Labmix [1:1:1; pine bark, sand, peatmoss] on 25 September at rates of 10,
25 and 50 ppm. Dursban was incorporated at the standard rate (1.0
1b./yd3) on the same date into the same media. All toxicants/rates were
bagged and transported to the IFAS Experiment Station at Homestead,
Florida, where they were transferred to standard industry gallon
containers and weathered under normal horticultural practices. As in the
first trial, Florida Dept. of Agriculture personnel collected samples at

monthly intervals and shipped them to this laboratory for bioassays.
RESULTS

TRIAL I:

All of the organoﬁhosphorous compounds [Dursban 10G, Lorsban 15G, Suscon
10CR and Triumph 1G] degraded more rapidly at the Miami site than at
either the MS or NC sites. Bifenthrin 0.2G remained 100% active
throughout the trial (18 months) at all sites. Results are documented in
Table 16.

IRIAL I1:

Only very preliminary data were available when this report was prepared.
As shown in Table 17, all treatments were 100% effective at 1 and 2

months post-treatment.
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Table 16. Relative Degradation of Selected Insecticides at Different

Geographic Locations.

% Mortality of Alate IFA Queens at
Indicated Months Post-Treatment

CANDIDATE SITE (1) (2) (3) (&) (5) (6) (1) /// (18)

L4 L 3 L. i L

Bifenthrin MS 100 100 100 100 100 100 100 100
NC 100 100 100 100 100 100 100 100
FL. 100 100 100 100 100 100 100 100
Dursban MS 100 100 100 10 5 0 0
NC 100 100 40 75 15 15 0
FL 25 5 0 5 10 40 5
Lorsban MS 100 100 100 100 100 25 5
NC 100 100 100 St 10 L0 ¢
FL 100 100 100 10 S 20 )
Suscon MS 100 100 50 10 25 0
NC 100 100 100 95 60 5
FL 95 25 15 20 65 0
Triumph MS 100 100 5 5 10 15
NC 100 100 100 30 20 0
FL 55 25 20 10 S 0
Check 0 S 0 0 0 5
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Table 17. Relative Toxicity of Various Toxicants/Rates to IFA
Alate Queens aged in Homestead, FL.

Percent Mortality of Alate IFA Queens at
Dose Indicated Months Post-Treatment

CANDIDATE (PPM) (@8] (2
Talstar 10WP 10 100 100
25 100 100
50 100 100
Force 1.5G 10 100 100
25 100 100
50 100 100
Dursban 1.031b./ 100 100
yd.
Check 0 0
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PRQIECT NO FA01G060

PROIECT TI TLE Residual Activity of Pyrethroid Insecticides in Potting
Medi a at Low Rates of Application.

TYPE REPCRT:  Fi nal

LEADER/PARTICIPANT(s): Lee McAnally

[ NTRCDUCTI O\

Three synthetic pyrethroids, (cypernethrin 0.75G, bifenthrin 0.2G, and
telfluthrin 1.5G) have produced up to 24 nonths residual activity at dose

rates of approxinately 85 ppmin other studi es(See FA02G037). A study was
initiated to study their effectiveness at |ower rates i.e., 2.5 - 10 ppm

METHODS AND MATERIALS:

Each conpound was bl ended into two 1.5 cu. ft. batches of Strong-Lite® potting

media at three rates; 2.5 ppm 5 ppm and 10 ppmusing portabl e el ectric
cement mixers. Each treatnent was bl ended for one hour and then placed in 36
67x 6~ plastic nursery containers. The containers were then pl aced out doors
to weather naturally and simul ate comrerci al nursery environnent al

conditions (Appendi x III). Irrigation water was added to rainfall as
necessary to maintain a mnimumof 1~ water per week. The anount of

formul ated product added to each batch of 1.5 cu. ft. was as fol | ows:

For nul at ed Pr oduct 2.5 ppm S ppm 10 vom
cypernethrin 0.75G6 3.2 gm 6.4 gm 12.8 gm
telfluthrin11.5G 16 gm 32 gm 6.4 gm
bifenthrin 0.2G 12.04 gm  24.1 gm 48.2 gnm

At nonthly intervals, three pots fromeach replicate were conposited and a
80-100 cc subsanpl e was bi oassayed usi ng standard | aboratory procedures wth
field collected al ate queens as described i n Appendi X II.
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RESULTS:

Results are summarized in Table 18. With the exception of Force 1.5G and
bifenthrin 0.2G at .10 ppm, the results are extremely variable. A possible
explanation for this is uneven blending caused by the small volume of material

required to achieve these low dosage rates.
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PROIECT NO  FA01G260

PRQIECT TI TLE: Eval uation of Talstar®(bifenthrin) Tablets for |FA
Control in Containerized Nursery Stock.

TYPE REPORT: Interim
LEADER/PARTICIPANT(s): Honer Collins and Lee McAnally

L NTRODUCTI O\

Several formulations of bifenthrin have shown excel l ent potential for
long termcontrol of IFAin nursery stock. Formulations currently under
study include Capture® 0.2G applied as a granul ar incorporated treatnent,
Tal star 2E as a drench or pour-on, Tal star | ONW as an "over-the-top" or
topi cal treatment, Tal star 10WP as an incorporated treatnent and Tal star
| ONWP as a "spray-on" during potting nedia preparation.

A novel Tal star formulation was prepared by FMCin an effort to expand
the nunber of treatnent options available to the nursery industry. The
novel fornmulation is a tablet nmeasuring ca. 1.5 x 0.5 cm and wei ghi ng
approximately 1.2 grans. The potential use pattern would be sinply to
pl ace a tablet on the surface of a containerized plant, and water in.

Concentrations ranging from0.5%to 5%bifenthrin were prepared by FMC
and submtted to us for evaluation. A list of concentrations tested is

as foll owns:
1/
Tal star % Conc., 2. Al/tablet Theoreti cal dose rate/container
0.5 .006 12 ppm
1.0 .012 24 ppm
2.0 .024 48 ppm
5.0 .060 120 ppm

Assumi ng pl acenent of 1 tablet in a 67“x6~ container with 500 g
potting nedia(dry w. basis).
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METHODS AND MATERIALS:

Efficacy of the Talstar tablets was determined by (1) comparing rate of
kill of colonies in artificially infested pots, and (2) comparing

residual activity against alate IFA queens.

Test I- Artificially infested pot study:

Plastic nursery pots (6”x6”) were filled with potting media and allowed
to acclimate under simulated nursery conditions for 5 days prior to onset
of the trials. Approximately 0.5” irrigation water was applied daily
during the acclimation period. Fragmented IFA colonies (50cc of workers,
brood and reproductive forms; queen status unknown), were separated from
the nest tumulus by flooding. One fragmented colony was then added to
each pot to simulate an actual infestation. Infested pots were placed in
“moats” to prevent ants from escaping. Each concentration was tested on
5 different infested pots or replicates. Each treatment was applied by
placing 1 tablet in the center of each infested pot and then adding 1/2”
irrigation water through an overhead sprinkler irrigation system.
Approximately 1/2” of water was added daily for about 1 week or until
100% colony mortality was achieved. Mbrtality was assessed daily by
observation of treated colonies. Colonies were rated as “dead” when 20

or fewer worker ants remained active.

Test IT - Residual activity against alate IFA queens:

Plastic pots (6”x6”) were filled with 500 grams (dry weight basis)
potting media. Each concentration of Talstar tablet was applied to a
total of 72 pots (3 reps/month x 24 months = 72 pots/treatment). Tablets
were placed on the center surface of each pot and immediately irrigated
with 1/2” of water. At monthly intervals, soil from 3 pots/
concentration was collected and bioassayed with alate queens according to

standard laboratory protocol described in Appendix II.
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RESULTS:

Test I - Artificially Infested Pot Study:

The 0.5% and 1.0% bifenthrin tablets achieved 100% colony mortality in &4
of 5 pots within 7 days of treatment. Although the remaining colony in
each treatment had 50-80% population mortality, the survivors remained up
to 3 weeks post-treatment. At that time, the test was terminated.

The 2.0% tablet achieved 100% mortality in only 1 pot. The othef 4
colonies (at ca. 75% population reduction), survived through 3 weeks.

The 5.0% tablet achieved 100% colony mortality in 3 of 5 test pots. The

other 2 colonies survived at reduced populations for 3 weeks.

Test II - Residual Activity Against Alate IFA Queens:

Results are summarized in Table 19. All treatments remained 100%
effective through 7 months, remained at or above 90% through 9 months.
Results were beginning to become erratic beyond 10 months; however,
samples will continue to be taken until activity drops below 50% two
months consecutively or until scheduled termination at 18 months

post-treatment.
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PROQIECT NO FA01G021

PROQIECT TITLE Influence of Fornulation on D spersal of Bifenthrin in
Nursery Potting Medi a.

TYPE REPCRT: Fi nal

LEADER/PARTICIPANT(s): Honer (ollins and Anne-Marie Call cott

LINT] I

Quarantine treatnents to prevent | FA infestation in nursery stock include
drenches, topical s, spray-on, and prepl ant incorporation of granular and
dust pesticide formul ati ons. However, incorporationis the preferred use
pattern according to a 1990 survey of growers by the Arerican
Nurserynen's Associ ati on( Regel brugge, personal comunication). This
preference i s based on several factors including | abor costs, worker
exposure, and nmanagenent practi ces.

Bifenthrin, a synthetic pyrethroid insecticide/miticide produced by FMC
Cor por ati on( Phi | adel phia, PA) has shown trenendous potential for |FA
quarantine treatnent in a variety of trials (Lockley 1991, Insec. Acar.
Test; Gollins, 1990 | FA Sation Annual Report). Talstar® 10WP(a

bi fenthrin formul ati on) has provided well over 1 year residual activity
when incorporated into nursery potting nedia at various rates, as has an
unregi stered granul ar formul ation (0.2G).

Thor ough and conpl ete i ncorporation of any insecticide into the potting
nmedi a i s necessary to avoid "hot spots™ or portions of the nedi a which
are undertreated. Due to physical limtations, a total |y homogenous m x
can never be achi eved; however, a highly uniformdistribution of
pesticide in the nedia is inperative. A though good results have been
achi eved with Tal star 10WP incorporated into potting nedia, it is
general |y assuned that a granular fornul ation woul d be preferred due to
the theoretically nmore uniformmx afforded by the granule. Atrial to
conpar e honmogenei ty of distribution of four bifenthrin formlations was
initiated i n March 1991
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METHODS AND MATERTALS:

Strong-Lite® potting media (Strong-Lite Products, Pine Bluff, AR) was

treated with each of the following bifenthrin formulations:

1. 10WP incorporated into the media with a cement mixer;
0.2G incorporated into the media with a cement mixer;
2EC applied as high volume water based drench (1/5 volume of
container to be treated);

4. Technical bifenthrin in solution with acetone.

All treatments weretapplied at a rate of 100 ppm based on dry weight bulk
density of the potting media. Standard laboratory operating procedures
were used to determine bulk density, and to apply the pesticides. The
cement mixer was operated for one hour to insure thorough blending of the
pesticide into the media. The drench treatment was applied as a water
based solution (400 mls finished solution per 500 grams of media, dry wt.
basis). The technical bifenthrin was applied in sufficient volume of
acetone to totally saturate 2500 grams of media. Following treatment,
the acetone was evaporated under ambient greenhouse conditions for 48
hours. At that time, the media was divided into 5 groups (replicates) of
500 grams each. Each replicate was placed in a soil sample bag, separate
Form 602 prepared and submitted to USDA, APHIS, NMRAL for gas
chromatography (GC) analysis on 3/27/91. All other treatments were also
divided into five replicates of 500 grams of treated media each.
Following GLC analyses, a coefficient of variation (CV) for the analyses
for each tféétﬁéntﬁwas computed. Low CV’'s indicate homogeneity of
application, whereas treatments with high CV’s are evidence for unequal

or uneven distribution of pesticide in the media.

RESULTS:

Concentrations of technical bifenthrin ranged from 89.5 ppm (replicate 1)
to 134.1 ppm (replicate &) as shown in Table 20. The mean of all five

replicates was 116.2 ppm with a 16.37% coefficient of variation (CV).
Although these analyses are somewhat higher than the expected 100 ppm
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(theoretical concentration), the relatively low CV indicates homogeneity
of application. This was as expected since the technical formulation was
applied in solution with acetone to provide a totally saturated mixture

of media, solvent, and pesticide.

All other results were quite variable with large variations between
replicates of the same formulation. The mean concentration for all 5
replicates of both the granular and 10WP formulations (as indicated by
GLC analyses) were approximately 300% higher than the expected 100 Ppm

dose rate.

We had assumed that greater variation between replicates would occur in
the 10WP and 0.2G formulations than in the EC or technical. The order of
expected variation was:

Technical < 2EC < Granular < 10WP

The results of this study confirm that expectation. However, we are
unable to explain why the average concentration for 5 replicates
(samples) of the 10WP and 0.2G would be 3X the theoretical expected dose

rate.
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Table 20. Bifenthrin Concentration in Nursery Potting Media Immediately
Following Application of Various Formulations at a Theoretical
Dose Rate of 100 ppm.
Bifenthrin concentration 1/
Bifenthrin based on GC analysis (ppm) :
Formulation Rep. Rep. Rep. Rep. Rep. Mean SD CV(%)
1 2 3 4 5
Technical 89.5 105.8 118.1 134.1 133.6 116.2 19.03  16.37
ZEC 125 90 78.5 75 132.1 100.1 26.66 26.63
0.2G 168.6 425 290 233.5 225.8 293.6 92.17 31.39
10WP 98.3 569 250 207 181.5 301.9 180.31 59.73

1/ All formulations applied at a theoretical concentration of 100 ppm based on

dry weight bulk density of the potting media (380 1lb/cu. yd.).

52

s b4 bL.d bL.Jd .43 L3 L.Jd b._ 3

L4 L3 L& LJ Lid L.

L.4d L4 bL.ad L.d



PRQIECT NO FA01G031

PRQIECT TI TLE: Leachability of Bifenthrin 0.2G Through a GCol um of
Potting Medi a.

TYPE REPCRT:  Fi nal

LEADER/PARTICIPANT(s): Honmer Collins and Avel Ladner

IHI
Talstar® 10WP and tabl et fornul ati ons have been shown to | each through a
packed col um of potting nmedia to a depth of 18-24 inches fol | ow ng
surface applications at a rate of 50 ppmor hi gher (Lockl ey,

unpubl i shed).  Topi cal applications for containerized nursery stock woul d
of fer additional options for certification. Therefore, this procedure
has been investigated a nunber of tines recently by the | FA Station.
Since no information on | eachability of a granular bifenthrin formul ation
was avail abl e, the study described hereinwas initiated on March 29,

1991.

METHCDS AND NMATER ALS

A 8~ dianeter PVC pipe(7.75 in. ID was sectioned into 3 lengths. A
fibergl ass screen bottomwas glued in place, and 1~ diameter hol es were
drilled every 6 inches al ong one side of each colum. After closing the
hol es with duct tape, the soil colunms were | oosely packed wth
Strong-Liteb potting nedia(Strong-lite Products, Pine Bl uff, aR). Each
col urm was packed with approxi mately 1 cubic foot of potting nedia.
Col ums were then noi stened by the addition of 1 gallon water/column.
After 24 hours the follow ng treatnents were applied to three different
(replicate) colums:

1. Bifenthrin0.2G6 at 10 ppm

2. Bifenthrin 0.2G at 25 ppm

3. Bifenthrin 0.2G at 50 ppm

4. Bifenthirn 10 W at 25 ppm(standard).

Al treatments were applied by evenly sprinkling on to the surface of
each soil colum. Inmediately after treatnment, 2~ of irrigation water



(1545 cc) were applied to each column.

Columns were maintained in a greenhouse and kept moist by the addition of
the equivalent of 2” of irrigation water/week (1545 cc) for six weeks.

At that time, the masking tape was removed and cores removed with a 1”7
soil corer. Cores at 67, 127, 187, 24” and 30”7 level were removed from
each replicate and then composited prior to subjection to standard

laboratory bioassay procedures using alate IFA queens (Appendix II).

RESULTS:

Soil columns were packed and moistened on 3/28/91. Immediately prior to
insecticide application on 3/29/91, soil moisture at the 3” depth was
determined to be 25% with a pH of ca. 7. As shown in Table 21,
bifenthrin 0.2G was very immobile and did not leach beyond the surface at
any rate of application. As in previous trials, the Talstar 10WP
formulation did leach approximately 127, providing 100%Z and 87X mortality
at the 6” and 12” level respectively.
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Table 21. Leachability of Bifenthrin 0.2G in Strong-Lite Potting Media.

iV
% Mortality to Alate Queens Confined to Media
at Indicated Depth (inches)

Treatment (6) (12) (18) (24) 30
Bifenthrin 0.2G 50 ppm 47 13 47 13 0
Bifenthrin 0.2G 25 ppm 47 20 27 7 20
Bifenthrin 0.2G 10 ppm 27 40 33 0 13
Bifenthrin 10 WP 25 ppm 100 87 47 7 33
Untreated Check -- 33
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PRQJIECT NO: FA01G109

PRQIECT TITLE Eval uation of Chlorpyrifos Formulations in Potting Media.
LEADER/PARTICIPANT(s): Avel Ladner

TYPE REPCRT:  Fi nal

| NTRCDUCTI O\

Ford's Dursban® 2.5G applied as a pre-plant incorporated treatnent is approved
for certificationof nursery potting soil under the | FA Quarantine. However,
there are many ot her chlorpyrifos forml ati ons nade by vari ous chem cal
conpanies. Qher effective formulations, if |abelled for quarantine use,

woul d provide an alternative | FA treatnment for nursery growers. A study was
initiated to test residual activity of several different formlations of

chl orpyrifos i n nursery potting nedi a.

METHCDS AND WATER ALS:

TEST | - 3/22/89:

The chl orpyrifos fornul ati ons used were Ford s 2.5G(standard) , Ford s 1%
dust, Dws 20% Ewire@liquid and Dows SOX WG Al the formul ations were
mxed into Strong-Lite® potting nmedia(Strong-Lite Products Corp. Pine Bl uff,
A, and the two Ford formul ations were al so mxed into Baccto® potting nedi a
(Mchigan Peat (o., Houston, TX.

Each formul ation was mxed with the soil using a 2.0 cu. ft. electric cenent
m xer and operated for a mininumof 1 hour. Ganular formlations were added

to each soil type at a rate of 11.3 g. AI/cu. yd. The Enpire fornul ation was
prepared by mixing 3 ml. Enpire with 1 pint water and spraying this sol ution
directly onto the soil as it tunbled in the mxer using a Sure Shot Sprayer
Model A pressurized to 100 I bs. PS.

During the mxing procedure, snall randomsoil sanpl es fromeach treatnent
were taken and submtted to NMRAL for Q.C anal ysis of initial chlorpyrifos
present .

Treated soil was placed in trade gall on pots and pl aced outsi de for exposure
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to natural environmental conditions. Each treatment was bioassayed monthly

using a composite of two pots from each group (Appendix II).

TEST II - November 3, 1989

Procedures described above were used to evaluate the following chlorpyrifos
formulations: 10G, Empire, Suscon 10CR, 2EC, WDG 50%, 1% dust, XRD 429,
Lorsban® 15G, Dursban 50WP and 2.5G.

However, rather than using a weight to volume dose rate as in Test I, (11.3
g. AL/ cu. yd of media), all treatments were applied at an application rate of

100 ppm based on dry weight bulk density of the potting media.
RESULTS:
TEST 1:

As shown in Table 22, the initial concentration of chlorpyrifos as determined
by GLC analysis varied greatly, primarily due to differences in the bulk
densities of these potting medias. All formulations degraded rapidly as shown
in Table 23. All formulations were active through 2 months post-treatment,
but only the 1% dust remained active at 3 months. These results are

consistent with numerous other studies conducted in 1989.

TEST TT:

Results are shown in Table 24, confirming results of Trial I and others.
Empire 20%, applied as a drench, has generally shown good control"
for 13 months.
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PRQIECT NO FA01G200

PRQJECT TITLE Residual Activity of Granular Chlorpyrifos Incorporated
into Sand, Pine Bark, and Sphagnum Peat .

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Lee McAnally

| NTRODUCTI O\

Oiginal efficacy trials with granular incorporated chlorpyrifos
conducted in the late 1970 s indicated at | east 24 nonths of residual
activity(CQollins et al. 1980). These original trials utilized a potting
nmedi a consi sting of equal parts sand, sphagnum peat, and mlled pine
bark. Several trials conducted i n 1989 using various comrercial potting
medi a showed a great variability to the results of earlier trials. Inno
case was nore than 3-4 nonths residual activity experienced.

I n Decenber 1989, a trial was set up to duplicate the original trials
(see FA01G190). Equal parts sand, sphagnumpeat, and mlled pine bark
wer e bl ended and Ford' s Dursban® 2.5G and Dows Lorsban® 15G were
incorporated into two separate batches at a rate of 11.34g AI/cu. yd.
Both treatments were subjected to a fragmented col ony bi oassay nont hly.
By 12 nonths post-treatment both mxes were still providing 100%
nortality.

A trial was begun in August, 1990 usi ng each conponent of the m x
separately to deternmine if one or nore of the conponents contributed to
the enhanced residual activity of chlorpyrifos.

METHODS AND VATER ALS:

Four and one-half cu. ft. each of sand, peat noss, and pi ne bark were

m xed individual ly with granul ar chlorpyrifos(Lorsban 15G at a rate of
11.34g AI/cu. yd. A mxture of equal parts of the above conponents was
al so mxed foll owi ng the sane procedure. Each of the four mxtures was
mxed in a portable cenent nixer for one hour inincrements of 1.5 cu.ft.
each. The nmixtures were then placed into 6" plastic nursery pots and



placed outdoors to weather naturally. Artificial irrigation was added to

maintain an average 1-2 inches of water per week.

At monthly intervals, three pots from each treatment were composited and
a 200 cc sub-sample subjected to standard laboratory alate queen bioassay
(Appendix II). Remaining composited soil was submitted monthly to USDA,

APHIS, NMRAL for residue analysis by gas chromatography (GC).

RESULTS:

Results are summarized in Tables 25 and 26. Table 26 indicates results
of GC analysis and Table 25 indicates efficacy results. At 7 months
post-treatment, Lorsban 15G in sand has shown decreased efficacy. Sand
has also shown the lowest amounts of chlorpyrifos present by GC analysis.

All other treatments remain at 100% efficacy through 15 months.

62

L3

A
el

L.d L3 L4 L3 L

Ld L 4 L4 LJd bLad b4 L3 L3 L o3

L &

L.a

L4 L.



*KowoTIJe peseaidop 03 anp [BTII woxaj peddoaq /T

001 001 001 001 001 00T 00T 00T 00T ©00T 00T 00T 00T 00T 00T (T:T:T) @anaxXIW
001 001 00T 001 001 00T 00T 00T 00T 00T 00T 00T 00T 00T 00T y1eg sutg
001 001 001 001 001 00T 00T 00T ©O0T 00T ©00T ©00T 00T 00T 00T $SOW aeagd
/T 0 0 0t Gt SL ¥4 0¢ 00T 00T 00T 00T 00T 00T 00T pueg
Jusuoduwo)
(s1) (v (1) (z1) an (o1) (6) (8) 8 (9) (g) (v (¢) ¢4 (m
JUSWIEOXL-350d SUJUOR Po3eofpU] 3I® AJT[BIIOK JUuadL38d
*sausuodwon eIpal Jurlzod snotaep UT HGT ueqsio] FJo £31AT30V TENPISaY ‘G7 21qel

63



M F ry r o rmYy Y Y ry T Yy rm o ror . r é.-

“IVGRN ‘SIHAV ‘vasn &q pewxojred ses&reuv 919 /T

b o

@
(8°8T 99°%Z T6°9Z €¥°yT  Oy'T9T 0S°6T TL°ZT  E0'8T  [Z7ST [8°€C  %8°(T  1£°9¢ TE'9T Tv'9T yz°ee OINIXTH
€8°8% 68°TL .nm.N.n.n. 9°¢S  09°LS 06°T8 05°€6 09°6TT 9L°Z9 0£°06 8Z'8L 80°88 Ty SET 88°0T1 08°28  {I°Y OUNd
wo° TS 9T'TIT S9°TLS 90°0L 02°2ZZ 00°09T 26°99 4Z'625 T8'ES Z6°88T YE£°G8L 60°L9T 88°L%§ 21°102 61°L0T SSOW 3804
2270 9€°0 1670 121 L0 68°0 $8°2 9T Y 88°¢ TS 'S S8’y ¥0°9 62°21 S2°6 pues

(R3d)  aueuoduio)

(eT) zn (1T (oT) (6) (8) (2) (9 (s) ($2] (€) 2) (49 (0) e3vy esog
*I08Y]

{OddY FUeL70eI1-750d SUIUON PoIvoTPUl 3¢ enpysey s0JFIAAIOTYD

* fydeagoqewoIy) sv9 £q sjueuodwo) VIPOW Fut3IOd SNOJA®A UF Pegoejeq OGT Ueqsio] JO enpysey ‘9z T4l



PROJIECT NO FA01GO011

PRQJIECT TI TLE: Influence of Antibiotics and Fum gation on Resi dual
Activity of Granular Chlorpyrifos in Nursery
Potting Medi a.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Honer Collins and Anne-Marie Callcott
| NT| I

Trials conducted inthe late 1970 s indicated that granul ar chl orpyrifos
(Lorsban® 10G) incorporated into a potting nmedi a conprised of equal parts
by vol une of sand, ml!led pine bark, and sphagnum peat provided a m ni num
of 24 nonths residual activity(Collins et al. 1979). In 1989,

chl orpyrifos degradation in a nunber of different types of potting m xes
was eval uated, and found to average 2-3 nonths (Lockley and Col Iins

1989). However, relatively long residual activity of granul ar

chl orpyrifos can occur under certain conditions; 1990 studies with the
potting mx used in the original studies (1:1:1: sand, pine bark and
sphagnun) again provided at |east a 12 nonth residual (FA01G190).  her
studies in 1990 indicated that the conponent of the potting mx which is
apparently responsi bl e for the extended activity is peat (FA01G200).
Resear ch focusing on the rel ati onshi p bet ween peat and residual activity
of chlorpyrifos is underway. The present study was initiated i n anot her
effort to determine if soil mcroorganisns are responsible for the rapid
degradation of chlorpyrifos in nursery potting medi a.

If biotic factors were involved in the rapid degradation of chlorpyrifos
treated media, the use of potting media rendered sterile by fumgants
such as met hyl brom de shoul d extend the activity of the chlorpyrifos.
Anti bi otics such as bacteriaci des and fungi ci des mght al so sl ow or
prevent the degradation process. Massive doses of Benelate® and
Agri-strep®, both alone and in conbinationw th methyl brom de

fum gation, were eval uated as prophylatic treatments to extend residua
activity of'granular chlorpyrifos in Strong-Lite potting nedia. Rates
tested were 500 ppmfor both Benel ate and Agri-strep.

Benel at e(benonyl as a SOF formulation) is a broad spectrumfungicide



with activity against a variety of soil fungi including Botrytis,
Fusarium, Rhizzoctonia, Sclerotina, Anthracnose, Penicilljum, and

ZusSart L\Will, DllLLA LVl Sy S w DY e —Y  /——m————

others.

Agri-strp (Streptomycin sulfate, -21.2%) is an agricultural bacteriacide
used for control of certain bacterial plant diseases including fire
blight of apples and pears, blue mold of tobacco, and bacterial wilt of
chrysanthemums. Rates of 50-200 ppm are commonly employed.

METHODS AND MATERTALS:

Treatments evaluated in the current study included:

1. Methyl bromide fumigated Strong-Lite media treated with 65 ppm
granular chlorpyrifos.

2. Methyl bromide fumigated Strong-Lite media + 500 ppm benomyl +
500 ppm streptomycin sulfate treated with 65 ppm granular
chlorpyrifos.

3. Non-fumigated Strong-Lite media + 500 ppm benomyl + 500 ppm
streptomycin sulfate treated with 65 ppm granular chlorpyrifos.

4. Non-fumigated Strong-Lite media without antibiotics treated with
65 ppm granular chlorpyrifos.

5. Non-fumigated IFA Lab media without antibiotics treated with
65 ppm granular chlorpyrifos.

6. Non-fumigated Strong-Lite media without antibiotics treated with
Talstar 10WP at 50 ppm (standard treatment).

7. Untreated check (no fumigation, antibiotics, or insecticides).

Strong-Lite potting and bedding mix is a typical potting media used

throughout the industry. It is comprised of a composted blend of}pine
bark, peat moss, vermiculite, and perlite (Strong-Lite Corp., P.O. Box
8028, Pine Bluff, AR 71611). Dry weight bulk density was 382 1lbs. per
cubic yard. The IFA Lab media is a blend of coarse river sand, milled

pine bark (B.W.I. of Jackson, Inc., Jackson, MS 39209), and sphagnum peat
(Les Tourbes Nirom Peat Moss, Inc. Quebec, P.Q. Canada). Dry weight of

this mix is 1124 1lbs. per cubic yard.
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Ten (10) cu. ft. of Strong-Lite media was fumigated under 4ml.
polyethylene sheeting with 1.0 1b. of methyl bromide on March 1, 1991.
Temperature was ca. 7/5°F, and tarping remained in place for 72 hours
after the gas was introduced. Granular chlorpyrifos was incorporated
into potting media March 4-6, 1991 at the labelled rate of 1.0 1b./cu.
yd., providing an initial dose rate of 65 ppm. Granular chlorpyrifos was
also incorporated into the IFA lab potting mix at 65 ppm based on dry
weight bulk density of the media. Thorough incorporation of
insecticides, and bacteriacide, was accomplished by tumbling 1.5 cu. ft.
batches of each respective treatment in a 2.0 cu. ft. cement mixér for

one hour.

Each treatment group was then placed into a total of 54 six-inch plastic
nursery pots so that 3 randomly selected pots per month could be
destructively sampled for a total of 18 months or until activity ceased.
Pots were maintained outdoors on raised benches in a similar nursery
environment, receiving a minimum of 1” of water/week either through
natural rainfall of additional irrigation water. Standard laboratory
bioassays (Appendix II) employing alate IFA queens were conducted on a

monthly basis to determine residual activity of each treatment.

RESULTS:

As shown in Table 27, the combination of a fungicide and a bacteriacide,
regardless of the quality of the media (fumigated vs. non-fumigated), did
not extend the activity of granular chlorpyrifos. We, therefore,
conclude that microbial degradation is not a factgor in the dissipation
of chlorpyrifos from nursery potting media. The two controls (IFA media
+ Dursban and Strong-Lite media + Talstar) have provided 9 months of

residual and will continue to be bioassayed.
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Table 27. Residual Activity of Chlorpyrifos Incorporated into Potting
Media Treated with Various Combinations of Fungicides and

Bacteriacides.

Treatment

¥ Mortality at Indicated Months Post-Treatment

Strong-Lite +
methyl bromide +
500 ppm benomyl +
500 ppm streptomycin
sulfate +
65 ppm Dursban

Strong-Lite +
500 ppm benomyl +
500 ppm streptomycin
sulfate +
65 ppm Dursban

Strong-Lite +
methyl bromide +
65 ppm Dursban

Strong-Lite +
65 ppm Dursban

Strong-Lite +
50 ppm Talstar 1OWP

(1) (2) (3) ) (5) (&) (7) (&) (9)

100 100 50 10 *

100 100 0 20 *

100 100 30 35 ¥

100 100 65 35 *

100 100 100 100 100 100 100 100 100
100 100 100 100 100 100 100 100 100
40 10 25 3 S S5 5 5 0

Strong-Lite check

* Dropped from trial due to decreased efficacy
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PRQJECT NO FA01G131
PRQIECT TI TLE: Leachability of Dursban® 2.5G in Nursery Potting Medi a.
TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Honer Collins and Anne-Marie Callcott
| NTRCDUCTI ON

Dstinct differences in the residual activity of granular chlorpyrifos in
various types of nursery potting nmedia are well docunented (FA01G159,
FA01G190, FA01G200, FA01GOll, FA01GO041, FA01GO71, and FA01G1l0l). The
original efficacy studies wth granular chlorpyrifos for use as a
quarantine treatment were done primarily with a peat based nmedia (1:1:1
rati o of Canadi an sphagnumpeat, sand, and mlled pine bark). i ginal,
and recent studies indicate 24 nonths or |onger activity in this nedia.
In contrast, activity in Strong-Lite®(a readily avail abl e comrerci al
bedding mx) is usually 60 days or less. Both mxes are very sinilar,
since both are high in organic natter. Accelerated or enhanced
degradation of chlorpyrifosin Strong-Lite due to mcrobial activity was
rul ed out though the use of sterilized and fum gated medi a (FA01G159 and
FA01GOll). The literature agrees that mcrobial activity plays a m nor
role in the degradation of chlorpyrifos(Hraskoso 1969, Mles et al.
1979, Getzin 1981 and Chapnan 1982). Chlorpyrifos is insol uble in water
(MBS from Dow Chenical USA, Mdl and, M), and therefore, woul d not be
expected to | each fromtreated nedia. |ndeed, other studies have shown
that leachability insoils is negligible(Smth 1966, Witney 1967, Kuhr
& Tashiro 1978 and Sharomet al. 1980). The current study conpared
toxicity of | eachacte fromStrong-Lite to leachate froma peat based mi x
(1:1:1 sand:peat:pine bark).

METHODS AND MATER ALS:

Dursban 2.5 Gwas incorporated into Strong-Lite potting nmedia and the | FA
lab mx (1:1:1 sand:peat:pine bark) at a rate of 65 ppm(equivalent to

| abel ed rate of Durshan 2.5G in Strong-lite, 1.0 1b./cu. yd.). Treated
nmedi a was placed intrade 1 gal. plastic nursery pots, and the pots
transferred to racks i n the greenhouse.
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Immediately following incorporation, two inches of irrigation water were
added to each pot, and the leachate from each collected in a pint mason
jar. Untreated checks of each soil type were also watered in the same
manner. Thereafter, one inch of irrigation was added per week to each
pot to simulate normal nursery irrigation practices. Additionally,
immediately prior to media and leachate collection for bioassay, 2 inches

of water were added to each pot.

At 24 hours post-treatment, and at monthly intervals thereafter, three
pots from each treatment and their respective leachate were bioassayed
against alte IFA queens. Soil from each treatment was subjected to
standard laboratory bioassay. Leachate was bioassayed by first stirring
the leachate using a magnetic stirrer for one minute. A piece of filter
paper (Whatman #1) was then dipped in the leachate and placed in a petri
dish. Five alate queens were placed on the paper and % mortality
determined after 7 days. The filter paper was kept moist by adding 0.5

ml. tap water per day.

RESULTS:

Results for the soil bioassays are shown in Table 28, and the results of
the leachate bioassays are in Table 29. Dursban in Strong-Lite began
losing efficacy by 2 months PT (Table 28), while the IFA media showed
good residual through the 4 month evaluation. The leachate from the IFA
media was 98% effective at 24 hours PT, indicating some leachability
(possibly ~“fines” that were physically washed through the pot) of
.chlorpyrifos in that media immediately after incorporation (Table 29).
From 1 month PT on, neither leachate was toxic to IFA queens (ca. 30%
mortality or less). Therefore, differences in the residual activity of
granular chlorpyrifos in Strong-Lite vs. the IFA lab media is not due to

removal of chlorpyrifos in the leachate of the Strong-Lite media.
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Table 28. Residual Activity of Dursban 2.5G in Potting Media.

1/
% Mortality of Alate Queens
at Indicated Months PT

Media (24 hr) [@D)] (2) (3 (4)
Strong-Lite 100 100 68.3 100 65
Untreated Check 5 15 0 10 0
IFA Mix 100 100 100 100 100
Untreated Check 5 5 20 0 5

1/ Mean based on three replicates

Table 29. Activity of Leachate from Potting Media
Treated with Dursban 2.5G.

1/

% Mortality of Alate Queens

at Indicated Months PT
Media (24 hr) [@D)] (2) (3) (4)
Strong-Lite 3.3 11.7 22.7 26.7 0
Untreated Check 5 5 0 5 0
IFA Mix 98.3 5 31.7 10 1.7
Untreated Check 5 5 5 20 0

1/ Mean based on three replicates

n



PRQIECT NUMBER  FA01G041

PRQJIECT TITLE Addition of Peat Mbss to Strong-Lite® Potting Media to
Enhance Residual Activity of Ganular Chlorpyrifos.

TYPE REPCRT: Interim
LEADER/PARTICIPANT(s): Anne-Marie Callcott and Honer Collins

| NTRODUCTT O\

Rapi d degradation of granular chlorpyrifos in nmost nursery potting nedia
has been wel | docurented by this | aboratory(see 1989, 1990 Annual
Reports). However, the original trials using granular chlorpyrifos
incorporated into a | aboratory potting mx (1:1:1 sand:peat moss:pine
bark) provided over 24 nonths activity. These results were duplicated in
1990 (see 1990 Annual Report, FA01G190), and 12 nonths residual activity
agai nst bot h fragmented col oni es and al at e queens was achieved. In

anot her study reported i n the 1990 Annual Report (FA01G069), Lorsban® 15G
i ncor porated i nto sphagnum peat noss provi ded over 12 nonths of activity.
The enhanced degradati on of chlorpyrifos i n nost types of nedia remains
unexpl ai ned.

Thi s study exam nes the effects of various anmounts of sphagnum peat on
the efficacy of Dursban® 2.5G in Strong-Lite potting nedia.

METHODS AND MATER ALS
This study was initiated on March 1, 1991. Dursban 2.5G was i ncor por at ed
into Strong-Lite potting nedi a, sphagnum peat (Les Tour bes N rom Peat

Moss, I nc., Quebec, Canada), and various vol une to vol une conbi nations of
these two nedia at a rate of 65 ppm
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Treatment combinations evaluated were as follows:

initial
Bulk Density g of 2.5G/ chlorpyrifos
Media mix (1b/cu yd) 1.5 cu ft conc. (ppm)
Strong-Lite only 382 25.22 65
1:1 Strong-Lite:peat 314 20.59 65
3:1 Strong-Lite:peat 329 21.58 65
9:1 Strong-Lite:peat 347 22.76 65
peat only 257 16.85 65

Treated media was placed in standard gallon nursery pots and aged
outdoors under simulated nursery conditions (irrigation applied to
supplement rainfall). At monthly intervals, three pots from each

treatment group were composited and standard laboratory bioassays

performed.

RESULTS :

Dursban in the Strong-Lite only mix and the 9:1 Strong-Lite peat mix was
effective for two months (Table 30), and in the 3:1 media was effective
for 4 months. The peat only treatments provided up to 8 months residual

?

while the 1:1 media has shown up to 9 months of residual.

13



Table 30. Residual Activity of Dursban 2.5G Incorporated Into Various
Volume to Volume Combinations of Strong-Lite Potting Media

and Sphagnum Peat.

1/

% Mortality to Alate IFA Queens
at Indicated Months Post-Treatment

Media Mix (1) (2) (3) (&) (5) (&) (7) (8) (9)
Strong-Lite without Peat 100 100 55 30 5 2/

9:1 Strong-Lite:Peat 100 100 35 45 10 2/

3:1 Strong-Lite:Peat 100 100 100 100 45 95 45 100 10
1:1 Strong-Lite:Peat 100 100 100 100 100 100 100 100 100
Peat check 100 100 100 100 100 100 100 100 65
Strong-Lite check 30 10 25 30 5 5 5 5 0

1/ standard laboratory alate queen bioassay procedure

2/ dropped due to decreased efficacy
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PRQJIECT NO FA01G101

PRQIECT TITLE Influence of SphagnumPeat on Residual Activity
of Chlorpyrifos.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Honer Col lins, Anne-Marie Callcott, and
Lee McAnally

I NTRODUCTI O\

Loss of chlordane for use as an | FA quarantine treatnent for nursery
stock led to the registration of granular chlorpyrifos for this use.

Data to support the registration was generated at the APH S Inported Fire
Ant Station by Collins et al. (1980). Al trials were conducted on site
using a "typical " nursery potting media conprised of a 1:1:1 pine bark:
sand: sphagnum peat. Wen chlorpyrifos was incorporated into this mx at
arate of 11.2 gm AL insecticide per cubic year of media, over 24 nonths
residual activity against | FA was obtained. This treatnment was used for
over a decade as the primary treatnent for containerized nursery stock.

Subsequent trials with a variety of potting media at several geographic
| ocations indicated that the residual activity of granular chl orpyrifos
in other types of potting nediais far |ess than 24 nonths (Lockley &
Col I'i ns 1990).

However, recent studies (McAnally & Collins 1991) confirned that granul ar
chl orpyrifos does provide good residual activity when used in the
original media conprised of sand, pine bark, and sphagnumpeat ina 1:1:1
ratio by volume. These results |ed us to hypothesize that the presence
of sphagnum peat in the nedia was acting as an antibiotic to retard an

. unknown m cr oor gani smthat was responsi bl e for breakdown of the

chl orpyrifos. Sphagnumpeat is known to suppress certain soil

m cr oogani sirs, especi al | y Bhi zoct oni a( Tahvonen 1982).  Thi s hypot hesi s
was subsequent |y di sproven by studies involving sterilization of nedia
and addition of antibiotics(Collins & Callcott 1992). The current study
i nvestigates the addition of various quantities Of sphagnumpeat to
commerci al nursery medi a as a nmeans of enhancenent of the residual
activity of granul ar chlorpyrifos.

15



METHODS AND MATERIALS:

. e PN
Four types of potting media were used in this study; three were obtained
from commercial nurseries and one was the IFA laboratory mix. Dursban®
2.5G was incorporated into each media at a rate of 18.4 ppm using a
cement mixer for 1 hour. This rate was chosen for the following

reasons:

1. By using the labelled rated of Dursban 2.5G (1 1b/cu yd), a
variable dose rate would be administered to each media in the
trial due to the variation of bulk density. A single dose rate

for all media eliminated this variable.

2. 18.4 ppm was selected as the rate of choice because it
represents the rate which was obtained by applying the labelled
rate of Dursban 2.5G to the IFA laboratory mix. This rate of
application has been shown to provide a minimum of 24 months
residual in numerous studies conducted in the late 1970’s and in
recent trials. Most recent trial results are found in IFA
reports FA01G190 and FA01G200.

Talstar® 10WP was also incorporated into each media at a rate of 50 ppm.

Sphagnum peat as added to each of the nursery media at rates of 5:1, 3:1
and 1:1 by volume (media:peat) and blended into the media at the same
time the chlorpyrifos was incorporated. Additional peat was not added to
the IFA mix.

Soil from each treatment was placed in standard plastic nursery pots and
weathered under normal environmental conditions. Supplemental irrigation
was added when necessary to simulate nursery conditions. At monthly

intervals, two pots from each treatment group were composited, and

standard laboratory bioassays performed (Appendix II).

Media Components and Properties

Two cubic yards of media were obtained from each of three cooperating
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nurseries. The cooperating nurseries and the components of their

respective media were as follows:

Nursery Components (per 2 yds. media)
Greenleaf 5:2:1 pine bark:sand:rice hull
El Campo, TX 7.0 1b. 33-0-0 3.0 1b. iron sulfate
7.0 1b. 0-18-0 20 1b. dolomite
14 oz. 0-0-60 4 oz. frit (micro)
Flowerwood 19:3 pine bark:sand
Mobile, AL 1.73 cu. yd. pine bark
0.27 cu. yd. sand
18.2 1b. premix (13-6-6)
9.1 1b. dolomite
6.8 1b. oyster shells
Windmill straight pine bark
Franklinton, LA 2 cu. yd. pine bark
9.6 1b. dolomite
10 1b. oyster shells (crushed)
3 1b. micromax
IFA mix 1:1:1 pine bark:sphagnum peat:sand
Gulfport, MS Pine Bark Mulch, Forest Gardens Inc.,

Society Hill, Opelika, AL
Les Tourbes Nirom Peat Moss Inc.,
Quebec, P.Q., Canada
river sand from Biloxi River at
Three Rivers Road, Harrison Co., MS

Samples of each media each media/peat combination (minus pesticide) were
sent to the Dept. of Agronomy, Mississippi State Univ. (Soil Testing Lab)
for analysis of pH and cation exchange capacity. This lab was not able
to accurately determine percent organic matter. Therefore, duplicate
samples were sent to National Monitoring and Residue Analysis Laboratory
(NMRAL), for percent organic matter analysis. Percent total organic

carbon was determined by NMRAL using a LECO analyzer.

Samples were submitted to NMRAL for GC analysis for chlorpyrifos prior to
treatment to insure non-contaminated soil. A sample from each treatment
was also submitted for analysis for treatment chemical (chlorpyrifos or

bifenthrin) immediately after mixing.

11



Particle Size

Particle size of each of the 5 media types and 9 media/peat combinations
was determined by passing a 400 cc. sample (based on dry weight) through
a set of Hubbard screen sieves; mesh size 5, 10, 20, 40 and 60. After
the sample was introduced into the top sieve, the set was placed on an
electric shaker (Eberbach Corporation, Ann Arbor MI; 115 volts; 60 cy.)
for 10 minutes. Three replicates per sample were shaken. The amount of
media remaining in each sieve by weight was determined, and the average

percent retained by each sieve (mesh size) was calculated.

RESULTS:

Laboratory Biocassay (preliminary results only):

Results at 5 months post treatment (PT) are shown in Table 31. Greenleaf
media treated with chlorpyrifos lost efficacy by three months PT.
Greenleaf media combined with sphagnum peat moss at various rates and

treated with chlorpyrifos was still active at 5 months PT.

Flowerwood media alone or combined with sphagnum peat and treated with
chlorpyrifos provided good control for 1 month, but all media
combinations showed reduced efficacy by 4 months PT. The high mortality
in the one and three month Flowerwood checks may be as result of
contamination of the media when mixed at the nursery. (Table 32 shows
0.61-1.58 ppm of chlorpyrifos present in the pretreat Flowerwood soil

samples).

Chlorpyrifos incorporated into Windmill nursery media or media/peat
combinations never showed activity against alate queens. The percent
organic matter of this media was much greater than that of the other
media types, excluding sphagnum peat moss (Table 33). However, granular
chlorpyrifos incorporated into sphagnum peat moss has provided up to 15
months of residual activity (McAnally & Collins 1992).

18

L

L3 L3

LJd LJd L3 L3 b4 L bLd Lad kL.

LS bLd L Ld LJd L.d

L 3



Media Properties

Physical characteristics of each media and peat combination are shown in
Tables 33, 34, and 35. The enchanced residual activity of granular
chlorpyrifos in the IFA lab media (1:1:1 sand, peat, pine.bark) cannot be
explained solely on the basis of variation in certain physical
characteristics (bulk density, pH, % organic matter, cation exchange
capacity, etc.). The addition of various ratios of peat to 3 different
commercial media did appear to somewhat extend the residual actiﬁity of
chlorpyrifos in 2 out of 3 media tested. As in numerous other trials,
this study confirms that the enhancement of residual activity of
chlorpyrifos occurs when used in one specific type of potting media.
Thus far, all efforts to explain this phenomenon have not been

successful.
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Table 31. Residual Activity of Dursban 2.5G Incorporated into Various
Nursery Potting Media and Media/Peat Combinations.

i L3 L. i

% Mortality to Alate Queens at
Indicated Months Post-Treatment

Media Treatment @) (2) (3) 4) (5)
Greenleaf Dursban 100 100 35 35 0
5:1 Dursban 100 100 100 100 100
3:1 Dursban 100 100 100 100 100
1:1 Dursban 100 100 100 100 100
Greenleaf Talstar 100 100 100 100 100
Greenleaf Check 10 30 10 15 20
Flowerwood Dursban 100 100 100 60 0
5:1 Dursban 100 20 10 15 5
3:1 Dursban 100 100 15 20 10
1:1 Dursban 100 100 100 80 85
Flowerwood Talstar 100 100 100 100 100
Flowerwood Check 65 35 60 20 15
Windmill Dursban 70 85 10 30 40
5:1 Dursban 65 50 0 55 30
3:1 Dursban 95 100 20 25 45
1:1 Dursban 60 50 40 20 5
Windmill Talstar 100 100 100 100 100
Windmill Check 20 40 10 20 5
IFA mix Dursban 100 100 100 100 100
IFA mix Talstar 100 100 100 100 100
IFA mix Check 20 0 15 10 10
Peat Check 20 10 20 0 10
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Table 32. Amounts of Dursban and/or Talstar present in untreated and
treated media as determined by GC analysis. All analysis
conducted by NMRAL and reported in parts per million (ppm).

Untreated Media Treated Media
Dursban Talstar
theore- GC theore- GC theore- GC
Media tical result tical result tical result
Greenleaf 0 bdl* 18.4 14.41 50.0 40.46
5:1 0 bdl 18.4 28.53 -- --
3:1 0 0.01 18.4 37.50 -- --
1:1 0 bdl 18.4 37.30 -- --
Flowerwood 0 0.69 18.4 39.42 50.0 64.08
5:1 0 0.61 18.4 62.30 -- --
3:1 0 0.70 18.4 52.22 -- --
1:1 0 1.58 18.4 34.85 -- --
Windmill 0 0.30 18.4 34.55 50.0 19.01
5:1 0 0.22 18.4 138.80 -- --
3:1 0 0.20 18.4 186.67 -- --
1:1 0 0.12 18.4 128.40 -- --
IFA mix 0 0.03 18.4 43.25 50.0 44,75
Peat 0 0.29 -- -~ -- --

% bdl = below detectable limits (0.01 ppm)
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Table 33. Characterization of Various Nursery Media and Peat Mixes.

L i L.4d L. .3

2/
1/ Cation Exchange ’
Organic Capacity (milli- 2/ Bulk Density 3/
Media Matter(%) equiv./100 g. soil) pH (lbs./cu.yd) '
Greenleaf 24.1 10.53 5.1 890
5:1 47.8 14.24 4.9 895
3:1 27.4 18.77 5.0 869
1:1 29.8 13.23 5.2 561
Flowerwood 39.9 9.35 5.6 920
5:1 32.6 18.51 4.8 920
3:1 27.2 13.73 5.2 867
1:1 24 .4 11.75 5.3 708
Windmill 57.5 13.54 6.7 481
5:1 62.1 15.82 5.4 440
3:1 61.1 15.43 6.2 507
1:1 57.6 11.46 6.6 393
IFA mix 13.6 11.13 5.0 1351
Peat 62.1 21.39 4.7 246

1/ Determination by NMRAL
2/ Determination by Agronomy Dept., Mississippi State Univ.
3/ Determination by IFA Station
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Table 34. Particle Size of Various Nursery Media and Peat Mixes.

1/
% of Media Retained by Indicated Mesh Size

Media (5) (10) (20) (40) (60) ( >60)
Greenleaf 9.48 13.97 29.21 24.20 15.04 8.11
5:1 13.97 12.77 27.67 21.26 13.14 11.18
3:1 8.03 13.00 32.16 24.63 15.54 6.63
1:1 13.06 18.31 34.95 21.58 9.11 3.00
Flowerwood 30.46 32.11 18.51 10.71 5.74 2.48
5:1 29.40 27.25 17.05 11.17 8.33 6.79
3:1 28.64 28.33 19.22 10.67 6.80 6.35
1:1 28.94 30.08 17.94 11.03 7.03 4,99
Windmill 40.91 13.06 29.03 11.33 3.59 2.08
5:1 44 .35 14.12 21.03 12.12 4.34 4.05
3:1 35.84 17.56 25.59 14.44 4.63 1.93
1:1 37.17 17.19 24 .28 15.23 3.90 2.22
Lab mix 3.72 3.53 7.29 16.10 61.04 8.32
Peat 23.22 14.09 24.10 20.75 7.92 9.91

1/ Percentage by weight

83



Table 35. Bulk Densities of Various Nursery Soils.

1/ 2/
Bulk Density (1b/cu yd) cv

Media (1) (2) (3) Mean (%)
Greenleaf 891.19 884 .43 895.14 890.25 1.86
5:1 888.38 881.05 916.54 895.32 4,20
3:1 909.22 842.75 855.14 869.04 5.76
1:1 606.71 566.71 509.25 560.89 8.25
Flowerwood 942 .46 919.36 899.08 920.30 4.44
5:1 915.42 789.23 1055.69 920.11 12.71
3:1 976.82 825.85 797.68 866.78 9.84
1:1 784.16 688.39 652.34 708.30 8.64
Windmill 472.64 478.83 492,92 481 .46 2.67
5:1 415.74  452.92 451.79 440.15 4.58
3:1 487 .85 516.01 516.58 506.81 3.35
1:1 370.11  425.88 382.50 392.83 6.63

3/

IFA Mix 1351.44 -- -- 1351.44 3.19
Peat 220.26 262.51 256.32 246.36 8.09

1/ each trial used a different soil sample; 3 replicates per trial
2/ CV = coefficient of variation: computed using raw data (9 replicates)

3/ only one trial run since bulk density was within the range of other

tests
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PRQJIECT NQ FA01G010

PRQIECT TI TLE: Eval uation of Acryl am de Copol yners for Extended Resi dual
Activity of Pesticides in Nursery Potting Media.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Homer Collins, Avel Ladner and Lee McAnally

| NTRODUCTI O\

Long residual insecticides blended into nursery potting media prior to
planting is a highly favored nethod of preventing | FA i nfestation of

cont ai neri zed nursery stock. Chlorinated hydrocarbon i nsectici des provi ded up
to 3 years activity when mxed into nursery media. However, all uses of these
products were cancel led by the EPAin the late 1970's. Qanul ar chlorpyrifos
has been used since 1980, and early studies indicated that over 24 nonths
residual activity was achieved with this product. However, recent studies
have shown that a nuch shorter residual is provided by chlorpyrifos in all but
one specific type of potting nmedia. Several synthetic pyrethroid insecticides
including bifenthrin and tel fluthrin have shown up to 24 nonths resi dual
activity in several previously conpleted trials. An extrenely |ong residual
(mninum of 18-24 nonths) is needed for a successful preplant incorporated
treatment for potting nedia. Talstar® 10WP, a formulation of bifenthrin with
EPA regi stration for use on ornanental plants, has shown excel | ent potenti al
for use as an | FA quarantine treatment i n numerous other trials. A systemto
extend the normal residual activity of either Tal star or Dursban® m ght prove
to be a very successful treatment.

Several synthetic polymers with a superior hydroscopic properties are used to
maxi mze water retention around plant roots. At the request of Industrial
Services International, (4301 32nd St W A-11, Bradenton, FL 34205) three
synthetic acrylamide copol yners were eval uated as a nethod of extending the
residual activity of Tal star 10WP and Dur sban 2EC

Terra-sor bs copol yners are capabl e of absorbi ng 300-400 tines their weight in
water. The copol yner particles coul d p&:sibly serve as a reservoir for the
pesticide/water system Normal degradation processes mght or mght not be

i npact ed si nce pesticide nol ecul es coul d theoretically reside within the
copol ymer particles during retention periods (i.e., wet phase). As the nedia
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dries through evaporation between rainfall or irrigation, the water/pesticide
system might be slowly released back into the media from the copolymer

particle. The reverse cycle may occur during the wet phase.

METHODS AND MATERIALS:

Talstar insecticide was blended into nursery potting media (Strong-Lite®,
Pine Bluff, AR) at a rate of 100 ppm. Each of the following copolymers was
added at a rate of 2.0 1b. copolymer per cubic yard of media per

manufacturer’s suggestion:

Copolymer X particle size (mm)
Terra-sorb GB 1.0 to<L1.0
Terra-sorb HB 1.0 to 1.5
Terra-sorb AG 1.0 to 3.0

A portable cement mixer was used to blend 1.5 cu. ft. batches of the
media/insecticides/copolymer mixture. Each batch received 1.5 cu. ft. media,
50.4 grams copolymer, and 9.6 grams Talstar 10 WP. Treated media was placed
in 6”x6” plastic pots and subjected to simulated nursery conditions, i.e.,
weather variables and irrigation. A minimum of 2~ water/week was

applied either through natural rainfall or supplemental irrigation. The

following treatments were evaluated:

Talstar 10WP insecticide - 100 ppm

Talstar 10WP insecticide - 100 ppm + Terra-sorb GB
Talstar 10WP insecticide - 100 ppm + Terra-sorb HB
Talstar 10WP insecticide - 100 ppm + Terra-sorb AG
Dursban 2EC drench - 100 ppm

Dursban 2EC + Terra-Sorb AG

Untreated check (no imsecticide or copolymer)

CNUR« AT B ~ T VR - B o

Residual activity of each treatment against IFA was determined by collecting
samples of treated media at monthly intervals (3 pots/month) and conducting
the standard IFA Station IFA alate queen bioassay procedure (Appendix II).
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RESULTS:

The test results to date are shown in Table 36. The addition of copolymers
did not extend the residual of Dursban 2EC, and all treatments with Talstar
10WP remained effective through the 22 month post-treatment evaluation.

The trials will be continued until all activity ceases.
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PRQIECT NO FA01G071

PRQIECT TITLE Residual Activity of Polyon® Pol ymer Coated
Urea G anul es Cont ai ni ng Dur shan.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Honer Col | ins and Avel Ladner

[ NTRODUCT] O\

I n cooperation wth Pursell Industries(Sylacauga, A.), a series of
control | ed rel eased forml ati ons contai ni ng Dursban® were eval uated for
residual activity in a typical nursery potting nedia environnent.

Rel ease rates of the granules are controll ed by the thickness of the
pol yner | ayer, granul e size, etc. |t was hypot hesized that constant,
gradual diffusion of the pesticide through the thin polyner coating by
osnmosi s mght offer extended residual activity beyond that of
conventional non-protected granul ar Dursban fornul ati ons.

METHCDS AND NVATER ALS

TEST I:

Twel ve(12) fornulations varying in particle size, % active ingredient,

t hi ckness of pol yner | ayer, etc. were received on 4/26/91. Al

formul ations plus a standard(Ford's Chem cal 2.5G Dursban) were bl ended
into Strong-Lite® nedia at a theoretical initial concentration of 65 ppm
(labelled rate for Dursban 2.5G) April 29-30, 1991. A 2.0 cu. ft.

el ectric cenent mxer was |loaded with 1.5 cu. ft. of Strong-Lite and each
formul ation was mxed for 30 mnutes to insure thorough incorporation.
Treated nedi a was then used to fill 36 six-inch plastic nursery pots per
formul ation. Pots were naintai ned outdoors under sinulated nursery
condi tions and recei ved a mnimumof 1~ of water per week either through
natural rainfall or supplenental irrigation.

Two pots/month were randoniy sel ected and destructively sanpl ed by

conposi ting and renoving 4 aliquots of 50 cc of nedia for standard al ate
| FA queen bi oassay (Appendi x II).
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TEST IT1:

All 1991 formulations (those with codes ending in 91) were tested again.
The above procedures were followed, and formulations were incorporated
into Strong-Lite potting media at a rate of 400 ppm. There was not
enough material available of I-91 and IR1-91 to supply 400 ppm,
therefore, these formulations were incorporated at 367 and 295 ppm,

respectively.

RESULTS:

TEST 1:

Results of the first trial are shown in Table 37, and indicate that this

polymer technology did not extend the residual activity of chlorpyrifos.

TEST ITI:

At 2 months post-treatment, all formulations (at much higher rates of

application) have provided 100% control (Table 38).
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Table 37. Evaluation of Polyon Polymer Formulations of Dursban

(Test I).
1/
% Mortality to Alate IFA Queens at
Indicated Months Post-Treatment
Formulation Code 1) (2) (3)
I R10 -90 95 5 15
II R10 -90 45 10 20
II R3 -91 100 10 30
II R1 -91 85 10 15
I-291 100 40 25
I Rl - 91 100 30 20
I R3 - 91 100 25 25
IT1 - 91 100 25 30
II R6 - 90 15 20 40
II -90 80 10 15
I R6 -90 30 10 40
I -90 40 10 35
2.5G 70 20 20
Check 25 15 20

l/ Mean based on 4 replicates with 5 alate queens/replicate
(standard bioassay procedure).
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Table 38. Evaluation of Polyon Polymer Formulations of Dursban

(Test 1I).

% Mortality to Alate Queens at

1/

Indicated Months Post-Treatment

Formulation Code (1) (2)
I R1-91 100 100
I-91 100 100
I R3-91 100 100
11-91 100 100
IT R1-91 100 100
II R3-91 100 100
2.5G 100 100
Check 10 15

1/ Mean based on &4 replicates with 5 alate queens/replicate

(standard bioassay procedure).
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PROJECT NO FA01G210

PRQIECT TITLE Residual Activity of Incitec Int. Suscon® 10G
(chlorpyrifos) Incorporated into Potting Media and
Aged at Wiiteville, NC

TYPE REPCRT:  Final

LEADER/PARTICIPANT(s): Anne-Marie Callcott and Rebecca Norris
[Wiiteville, NJ

[ NTRODUCT] ON

Suscon 10G is a control release fornulati on of chl orpyrifos produced by
Incitec International (Brisbane, Australia). Astudy was initiated in
Qul fport, M5in 1989 (FA01G139, this report), to evaluate the residual
activity of this product against |FA To determ ne whet her geographi cal
| ocation(and thus varying environnental conditions) has an effect on
Suscon, another study was initiated in Witeville, NC

MATERI ALS AND METHODS:

Suscon chl orpyrifos 106G was shi pped to Wiiteville, NCwhere it was
incorporated into a locally avail abl e coomercial potting nmedia at rates
of 20, 40, 60, 80 and 100 ppm The treated nedi a was pl aced i n 6"
standard nursery pots and subjected to nornmal horticultural practices.
At monthly intervals, three pots fromeach treatnent group were

cornposi ted and sent to Qul fport, M5 where the soil was bi oassayed with
al ate queens (Appendi x II).

RESULTS:
Results are shown in Table 39. Rates of 60 ppmand hi gher showed
effective residual activity through 9 nonths post-treatnment. The 100 ppm

rate was effective through 16 nonths. These results are generally better
than those obtained in other studies with Suscon in potting media.
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PRQJIECT NO FA01G091

PRQIECT TITLE Efect of Irrigation on Residual Activity of Force® 1.5G
I ncorporated into Nursery Potting Medi a.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Anne-Marie Callcott and Honer Qollins
| NTRCDUCTI ON

Force 1.5G(telfluthrin) is a synthetic pyrethroid which has shown good
potential as an | FA toxi cant when incorporated into potting nedia. Force
1.5G incorporated into potting nedia at rates of 50 ppmand subjected to
normal horticultural practices, has shown residual activity up to

21 nonths (FA01G090). This study was initiated to deternine what effect
varying anounts of irrigation may have on the residual activity of

tel fluthrin.

METHODS AND NVATER ALS

Force 1.5G was incorporatedinto the MAFES standard potting medi a
(Appendix V) using a 2 cu. ft. cement mxer at a rate of 50 ppm Treated
soil was placed in trade gallon nursery pots and divided into 3 groups.
Each group of treated pots received a different anount of irrigation(in
addition to natural rainfall). Irrigation rates were 1 inch, 2 inches,
and 4 i nches per week.

At monthly intervals foll owi ng pesticide application, 3 pots fromeach
irrigation group were conposited and bi oassayed w th al ate queens
according to procedures described i n Appendi x II.

RESULTS:

Very prelimnary results appear in Table 40. At 1 nonth post-treatnent,
all irrigation reginents provi ded 100% efficacy agai nst al ate queens
while receiving up to 17.55 inches of rainfall and irrigation(ca. 4.4

i nches of water per week).



Table 40. Influence of Irrigation on Residual Activity of Force 1.5G
Incorporated into MAFES Potting Media.

. % Mortality and Amount Water at
Indicated Monthg Post-Treatment

Irrigation 1 Month

Schedule % Cumul. H,O
{inches/wk) Mort (inches)

1 100 5.55

2 100 9.55

4 100 17.55

1/
Check 0 5.00

1/ Check received ca. 1 to 1.5 inches of irrigation per week in addition to
minimal rainfall or only rainfall when totaling 1” or more per week.
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PRQIECT NO FA01G250

PRQIECT TITLE Dose Rate Trials with Triumph® 1G in Nursery
Potting Medi a, 1990.

TYPE REPORT: Interim
LEADER/PARTICIPANT(s): Avel Ladner

| NTRODUCTI O\

Along termdose rate study with Triunph 1G was initiated in January 1986
(FA02G036, 1989 Report). Dose rates of 5.6, 11.2, 22.4, and 44.8 g.
Al/cu. yd. were incorporated i nto Baccto® potting medi a(M chigan Peat
Co., Houston, TX. Resi dual activity was congruent wth increasi ng dose
rates. The 44.8 g. AI/cu. yd. media rate was effective through 48
nonths. Mre recent studies using other conmercial potting nedia have
shown decreased efficacy of Triunph 1G. Arepeat of the original trial
was initiated in 1990 in an attenpt to reproduce that data.

METHODS AND MATER ALS:

Triunph 16 was incorporated i nto Baccto potting nedia using a portable
cement m xer. Each batch of soil was bl ended for nmnimmof 1 hour.

Dose rates used were 11.2, 22.4, and 44.8 g. Al/cu. yd. potting nedia.
Treated media was placed in trade gallon nursery pots and pl aced out doors
to weather naturally. Additional irrigation was not added.

At nonthly intervals, 3 pots fromeach treatnment group were conposited
and standard | aborat ory bi oassays perforned using | FA al ate queens
(Appendi x II).

RESULTS:

At 17 nonths post-treatment, all dose rates remai ned 100% effective
(Table 41). Sone reduced efficacy appeared in the two |ower rates by 18
and 19 nonths post-treatnent. These and other data confirmthe

del eterious effects of irrigationon residual activity of Triunph in
potting medi a.
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PRQIECT NO FA01G220

PRQIECT TI TLE: Residual Activity of Triumph® 1G | ncorporated into
Potting Media and Aged at Various Locations.

TYPE REPCRT:  Fi nal

LEADER/PARTICIPANT(s): Anne-Marie Callcott, Ngoan Ngo [ G ba-Cei gy,
Geenville, My, Brad Minton [ G ba-Cei gy, Corpus
Christi, TX], and Stan Dffie [Coastal Plains
Experinent Station, Tifton, GA

[ NTRODUCT] O\

Triunph 1G incorporated into potting media was initially thought to be
effective up to 18 nonths. These original trials were conducted at one
site(Qulfport, My, and received no irrigation(only rainfall).
Subsequent studi es enpl oying weekly irrigationin additionto rainfall,
resulted in substantially |ower residual activity. This study was
initiated to investigate the effects of geographical | ocation and
irrigation on Triunph 1G.

MATER ALS AND METHODS:

Triunph 1G was incorporated into Strong-Lite® potting nmedia in Qul fport,
Ms at arate of 22.6 g Al/cu yd. Treated medi a and check (untreat ed)
medi a were shipped to three |ocations for aging: Geenville, M5
Tifton, GA; and Corpus Christi, TX

At one nonth intervals, a cooperator at each | ocation sent a conposite
sanpl e(three pots) fromthe treated and untreated media to Qul fport, M5
where the soil was bi oassayed using | FA al ate queens(Appendi x 1II).

RESU TS:

Triunph aged in Geenville, M5 was 100% effective up to 6 nonths post-
treatnment, in Gorpus Christi, TXup to 3 nonths and in Tifton, GA no
control was ever evident (Table 42). Irrigation, in additionto
rainfall, was added at the Tifton, GAsite only. These results confirm
other studies inwhichirrigation greatly decreases the activity of

Tri unph when incorporated into nursery potting medi a.
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Table 42. (Cont’d)

% Mortality at Indicated Months PT

Location Treatment (8) (9) - (10) (11)
Greenville Triumph 100 5 0 30
MS Check 15 0 0 10
Tifton Triumph *%
GA Check
Corpus Christi Triumph *k
TX Check

* - high check mortality unexplained
ND - no data

*% - site dropped due to decreased efficacy
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PROJECT NO FA01G151

PRQIECT TI TLE: Eval uation of Residual Activity of Chlorpyrifos Drenches
in Various Types of Potting Media.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Lee McAnally

I NTRODUCTI O\

In 1989, several trials were conducted with candi date pesticides to
determne their residual activity when applied to nursery nedia as a
drench. During these trials Dursban® 2E was included as a standard,

but failed to yield residual activity beyond 30-60 days. Subsequent
tests indicated that granular fornulations of chlorpyrifos tend to

exhi bit | onger residual activity in media containing high proportions of
sphagnumpeat noss. This trial was designed to deternine variations in
residual activity of chlorpyrifos 2E when applied as a drench to
different types of potting media.

METHCDS AND NMATER ALS:

Eight different nedia were utilized in this study. Each nedia was pl aced
in 18, 6”x 6" black plastic nursery containers. Each container was then
drenched wi th Dursban 2E at the | abelled rate for | FA quarantine
treatment. Drench sol utionwas applied to each container at /5 vol une
of that container. GContainers were then placed outdoors to weat her
naturally. Water was added as necessary to naintain a mni mumof 1-2"
irrigation per week. At nonthly intervals 3 pots per treatnment were
cornposited and a 200 cc subsanpl e subjected to standard al ate queen

bi oassay (Appendi x 11). Medi a used are as fol |l ows:
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Media Components

Baccto® Unknown

Dodd’ s 1:1 Pine Bark, Peat, & 1ft3/1yd3 Aero-lite
Greenleaf 5:2:1 Bark, Sand, Rice Hulls

Windmill Composted Pine Bark

Strong-Lite® Composted Pine Bark, Peat Moss, Vermiculite
Peat Moss Canadian Sphagnum

Lab Mix 1:1:1 Pine Bark, Sand, Peat Moss

MAFES Mix 3:1:1 Pine Bark, Sand, Peat Moss

RESULTS:

Results are summarized in Table 43. Although highly effective for at
least 3 months in most media, Dursban in Strong-Lite media failed after 1
month and is showing decline in the Greenleaf media at 3 months. Testing
will continue until efficacy drops below 50% for at least two months

consecutively or scheduled termination at 6 months post-treatment,

103



Table 43. Activity of Dursban Drench (labelled rate of application)

in Various Media.

Average % Mortality to Alate IFA Queens
at Indicated Months Post-treatment

Media 1) (2) (3)
Windmill 100 100 100
Dodd’ s 100 100 100
Baccto 100 100 100
Peat Moss 100 100 100
MAFES Mix 100 100 100
Lab Mix 100 100 100
Greenleaf 100 100 75
Strong-Lite 100 70 5
Check 0 20 5
104
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PROQIECT NO FA01G080
PRQJECT TI TLE Residual Activity of Drench Candi dates, 1990.
TYPE REPCRT:  Fi nal

LEADER/PARTICIPANT(s): Lee McAnally, Honer Collins, and Avel Ladner
[ NTRODUCTI ON\:

I n 1989, several trials were conducted w th several candidate pesticides to
deternine their residual activity when applied to nursery potting nmedia as a
drench. Several of these conpounds were still 100% effective when the test
termnated at 180 days (FA01G070). An expanded test was initiated on June 16,
1990, to determne their residual activity beyond 180 days as wel| as test
several new conpounds.

METHODS AND MATER ALS:

Thirty-six 6”x6” nursery containers were filled with Strong-Lite® potting
medi a for each treatnent. Drench solution was applied to each container at a
rate of 400 mls drench sol ution per container. Al containers were then

pl aced outdoors to weat her under natural conditions. Water was added in
addition to natural rainfall as needed to maintain a mninumof 1~ irrigation
per week. At nonthly intervals, 2 pots fromeach treatnment were conposited
and an 200 cc subsanpl e was subj ected to standard | aborat ory bi oassay usi ng
field collected al ate queens (Appendi x II)., Treatnent rates and theoretical
dose rates for each treatment are shown as foll ows:



Rate of Application

Pesticide & (fl. o0z./100 (ml./ Theoretical
Formulation gal. water) gal. water) Dose Rate (ppm)
cypermethrin 2.5EC 5.4 1.6 100
10.8 3.2 200
Talstar® 2EC 6.7 2.0 100
13.6 4.0 200
Danitol® 2.4EC 5.4 1.6 100
10.9 3.2 200
Empire® 1.7EC 8.2 2.4 100
16.4 4.8 200
Karate® 1EC 13.6 4.0 100
27.2 8.0 200
Pounce® 3.2EC 4.1 1.2 100
8.2 2.4 200
Talstar® 10WP 470 gms. 4.7 gms. 100
950 gms. 9.5 gms. 200
Tempo® 2EC 6.7 2.0 100
13.6 4.0 200
Tempo® 1ME 13.6 4.0 100
27.2 8.0 200
Torpedo® 2EC 6.7 2.0 100
13.6 4.0 200

RESULTS:

&-‘ ‘
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Results are summarized in Table 44. Capture, Karate, Talstar, and Tempo all
maintained 100% efficacy at 100 ppm through 12 months post-treatment and

were, therefore, included in a further test in 1991 to determine their

residual activity at lower rates (FAO1G11l1l, this report).
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PRQIECT NO FA0l1Gl11
PRQJIECT TITLE Residual Activity of Drench Treat nents, 1991.
TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Lee McAnally and Honer Col lins

ICT

In 1990, a trial was conducted wi th several candi date conpounds to
determne their residual activity when used as a drench treatnent. These
conpounds were applied at rates of 100 and 200 ppm. InJuly 1991, a
further trial was initiated utilizing those conpounds exhi biting 100%
efficacy at 100 ppmfor at least 12 nonths. The objective of this trial
was to deternmne residual activity for those conpounds at | ower rates.

METHODS AND VATER ALS:

Thirty-six 6”x 6~ plastic nursery pots were filled with potting nmedi a
from H owerwood Nursery, Mobile, AL. Drench sol ution was applied at a
rate of 400 M per container. Containers were then placed outdoors to
weat her naturally. Irrigationwater was added as needed to naintain a
mni numof 1~ water/week. At nonthly intervals, 3 pots fromeach
treatment were conposited and subjected to al ate queen bi oassay
(Appendi x II). Treatnent rates were as foll ows:

Capture® IEC 23 ppm
50 ppm

Tempo® 2EC 23 ppm
30 ppm=

Karate® 1EC 25 ppm
20 pp=

Talstar® 10WE 10 ppm

25 ppm
50 ppm
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RESULTS :

Results are summarized in Table 45. At 4 months post-treatment, Tempo
2EC has shown some variability; however, it has not dropped below 85%
mortality. All other treatments have thus far provided 100% mortality.
Bioassays’will continue until mortality drops below 50% twice
consecutively, or until scheduled termination of this study at 12 months

post-treatment.
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Table 45. Activity of Selected Drench Candidates at 25 and 50 ppm.

Dose Average % Mortality to Alate IFA Queens
Rate at Post-Treatment Interval (Months)
Insecticide (PPM) (D) (2) (3 (4)
Talstar 10WP 10 100 100 100 100
25 100 100 100 100
50 100 100 100 100
Capture 2EC 25 100 100 100 100
50 100 100 100 100
Karate 1lEC 25 100 100 100 100
50 100 100 100 100
Tempo 2EC 25 90 95 95 100
50 100 85 85 100
Check 10 10 5 5
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PRQIECT NO: FA01GO51

PRQIECT TITLE Efficacy of Low Rates of Talstar® 10WP Applied as a
Dr ench.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Anne-Marie Callcott

L NTRODUCTI O\

Tal star | ONP and 2EC appl i ed as drenches have shown great promse as
possi bl e quarantine treatments for containerized nursery plants. A study
reported in 1990 indicated that a 2EC drench, with an initial theoretical
dose rate of 230 ppm was effective agai nst | FA al ate queens for nore
than 6 nonths (FA01G070). A study initiated in 1990, using both the 2EC
and 10wP formul ati ons of Tal star applied at 100 and 200 ppm showed 100%
efficacy up to 17 nonths (FA01G080). Due to the excellent results of
these two trials, atrial was initiated using much [ ower initial drench
rates of Tal star 1OWP.

METHODS AND MATER ALS:

Standard 2-1iter nursery pots were filled with Strong-Lite® potting
medi a, pl aced outdoors and subjected to approximately 1~ of irrigation.
Each pot was then drenched, using 1/5 the vol une of the pot of finished
drenching solution(400 nh.). Initial dose rates were as foll ows:

Initial Dose g. Tal star 10wWp/

Rate (ppm) gal water
1 0.047
3 0.215
10 0,470
25 1.175

R RS E R E

The pots were then aged under simul ated nursery conditions, with
irrigation added as needed to suppl ement rainfall. At nonthly intervals,
three pots fromeach group were cornposited and subjected to standard

| abor at ory bi oassays(Appendi x II).
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RESULTS:

As indicated in Table 46, a drench rate of 1 ppm was not effective
against IFA alate queens. The 5 and 10 ppm rates showed some
inconsistency, but fairly good results through 9 months PT. The 25 ppm
rate has shown 100% efficacy through the 9 month post-treatment

bioassay.

12

L i

L i

L.d

Ld L i L. .3

L i

L i L3 L 3 L 4 L Jd L.d

L. &

L i

L_4



Table 46. Residual Activity of Low Rates of Talstar 10WP Applied as a

Drench.

Initial Dose % Queen Mortality at Indicated Months Post-Treatment
Rate (ppm) L (2) (3) (4) (5) (6) (7) (8) 9)

1 95 60 s 15
5 100 100 100 25 100 100 100 100 100
10 100 100 100 90 100 100 95 100 100
25 100 100 100 100 100 100 100 100 100
Check 20 20 0 0 10 25 10 30 S

* dropped due to decreased efficacy
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PROJIECT NO FA01G240

PRQIECT TI TLE: Empire® Drench Study.
TYPE REPORT: Interim
LEADER/PARTICIPANT(s): Avel Ladner

| NTRODUCTI O\

Enpire, a control release fornul ati on of chl orpyrifos, produced by Dow
Chemcal Co., is labelled for control of fleas, ants, ticks, and. other
househol d pests. Previous trials by this | ab have indicated sone
potential for use as a drench treatment for quarantine certification of
containerized plants. A nmore detail ed study invol ving dose rates ranging
froml1l.9 mls./gal. water to 90 mls./gal. water was initiated on 4/12/90.

METHODS AND NATER ALS

Enpire insecticide was applied as a drench to Strong-Lite® potting nedi a
in trade gallon nursery pots on 4/4/90. Rates used were 1.90, 3.75, 7.5,
15, 30, 60, and 90 ms. insecticide/gal. of water. Each pot of nedia
received 400 mis. of a finished solution. Pots were then aged outdoors
under natural conditions of |ight, tenperature, and rainfall.

Additional irrigation water was not added.

At nonthly intervals, 3 pots fromeach treatment were conposited and
standard | abor at ory bi oassays performed using | FA al at e queens ( Appendi x
I1).

RESULTS:

The hi ghest rate of application(90 ml/gal water) has shown excel | ent
control 20 nonths post-treatnment (Table 4/). The 60 mls/gal. rate has
vari ed sonewhat, but fairly good control is evident through 20 nont hs.
Rates of 15-30 mls/gal. water have general |y provi ded good control 8 to 9
nont hs post-treatment. Lower rates have been vari abl e.
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PRQIECT NO FA01G191

PROIECT TITLE HEficacy of Bifenthrin Applied as a Drench to
Nursery Stock in Large Containers.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): TimLockl ey, Homer Collins; Avel Ladner and
Lee McAnally

INTRODUCTION:

Because of the restrictions applied to the use of chlorpyrifos in IFA
qguarantine, alternative toxicants are constantly bei ng eval uated. Even
before the certification period for chlorpyrifos was reduced, it was
known that the treatment of |arge containers posed a perpl exi ng probl em
Chlorpyrifos, inits granular fornmul ation, previously held a two year
certification for efficacy against IFA Nursery stock grown in |arge
contai ners often go well beyond two years before bei ng shi pped or
repotted. Aretreatment with granul ar chl orpyrifos posed a probl em
because of its lack of ability to penetrate the nedia to any significant
depth. Drenches coul d succeed in penetrating through a col um of nedi a
but the certification period was short and, if the plant had been
originally field grown and the root ball was soil as opposed to nedi a,
often the chlorpyrifos drench failed to penetrate the ball allow ng | FA
coloni es to survive. Because of these problens, a trial was conducted to
determne the feasability of using bifenthrin [Talstar® 10WP] as a

dr ench.

MATER ALS AND METHTDS:

On 9 July 1991, ten containers[45 gal. cap.] located at G een Forest
Nursery near Perkinston, Stone Co., M5, were drenched with a sol ution
sufficient to saturate the entire container {9 gal.] such that 25 ppm of
bifenthrin remained in the nedia. Five of the containers contained |iner
grown wax nyrtles. Five containers held field grown wax nyrtl es.

Cont ai ners were subj ected to normal horticul tural practices. A 1~

di aneter core sanpl e was taken fromthe top center, top edge, center edge
and bottomedge of each of the treated containers. Cores fromeach
strata were conposited with each other fromthe field grow and |iner

116

L i L J

4 L 4

Ld L i Li 1

4 L J

L

4



grown cultivars. Core samples were collected every month and bioassayed

in the laboratory (Appendix II).
RESULTS:
Results are shown in Table 48 and indicate that Talstar 1OWP applied as a

large volume drench is effective for IFA control in large container grown

nursery stock.
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Table 48. Efficacy of Bifenthrin Applied as a Drench to Large

Containerized Nursery Stock (25 ppm).

Percent Mortality to Alate IFA Queens

Initially at Indicated Months Posttreatment
Core Sample Grown 1) (2) 3) (4) (5)
Edge Top Liner 100 100 100 100 100
Edge Center Liner 100 100 100 100 100
Edge Bottom Liner 100 100 100 100 100
Top Center Liner 100 100 100 100 100
Edge Top Field Grown 100 100 100 100 100
Edge Center Field Grown 100 100 100 100 100
Edge Bottom Field Grown 100 100 100 100 100
Top Center  Field Grown 100 100 100 100 100
Check 0 0 0 0 0
118
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SECTION II

DEVELOPMENT OF QUARANTINE
TREATMENTS
FOR GRASS SOD



PROJIECT NO  FA01G081

PRQJECT TI TLE: Residual Activity of Bifenthrinand Chl orpyrifos for
Red I nported Fire Ant Control in Commercial Sod.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Homer Collins, Mark Trostle [ Texas Departnent of

Agricul ture, (TDY Austin, TX, Andy Feild(TD),
Tavo Garza(TDY, Avel Ladner, and Lee McAnally

| NTRODUCTT O\

G ass sod is currently certified for nmovenment outside the | FA regul ated
area by use of granular chlorpyrifos at either 4. Oor 6.0 | bs AI/acre
(PPQ Treatnent Manual MBO1.81). A 10G chlorpyrifos formulation is
registered for this use(Ford's Chemcal and Speciality Co., Pasadena,
TX) and is used throughout the |FA regul ated area. Biology of the ant,
managenent practices, and the uncertainty of narkets require the use of
resi dual contact pesticides for certification of sod. Baits alone are
not acceptable for certification of sod because new y mated queens, whi ch
do not forage for food, could be transported on or slightly bel owthe sod
surface. Conventional short term pesticides do not provide the residual
activity needed to kill ant col oni es; hence, the only approved treat ment
procedure invol ves high rates of chlorpyrifos.

A controlled rel ease fornul ati on of chlorpyrifos produced i n Australia by
Incitec International (Brisbane), has shown good potential for residual
control of IFAin previous small plot trials. The Incitec formlation
(Suscon® 10CR) contains 10%chl orpyrifos in a plastic matrix and is sized
as a 1.0 mmparticle. Eficacy of bifenthrinas a 10wP formul ati on,
Suscon 10CR, and Dursban® 10G were conpared i n the present study.

METHCODS AND MATER ALS

Test plots were located i n a non-productionfield of coomon &. Augustine
grass (Stenotaphrum secumdatum) near Wadsworth, TX Plots were 210 X
210 (1 acre), with 6 replicates per treatnent arranged i n a conpl etely
randomdesi gn. R FA popul ati ons were assessed prior to and 4, 8, 12,
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and 20 weeks following application according to the procedure described
by Lofgren and Williams (1982). Both populatioﬁ indices and colony
mortality were computed for each rating interval. The RIFA population
prior to treatment averaged 94 nests per acre. Analysis of variance and
Duncan’s new multiple range test (Duncan 1955) were used to determine
statistical differences in treatment means at the P<0.05 level for each

post-treatment rating interval.

Treatments were applied May 21-23, 1991. Granular formulations were
applied with a Herd GT-77 (TM) (Herd Seeder Co., Logansport, IN)‘mounted
on a John Deere, AMT 600 all terrain vehicle. A swath width of 25’ was
assigned and the vehicle was operated at ca. 6.5 mph. Rate of
application averaged 5.3 and 5.9 1b. AI/acre for Dursban 10G and Suscon
10CR respectively. Talstar® 10WP was applied as a water based spray at a
rate of 0.25 1b. AI/acre in 12.2 gallons of water. A roller pump boom
sprayer comprised of five KSS-3 tips spaced 36” apart provided an overall
swath of 16°. The system was pressurized to 14-18 PSI and towed behind a

Honda 300 ATV which was operated at approximately 4.6 mph.
RESULTS:

Alihough statistical analyses of the data have not yet been performed,
pretreatment population indices were drastically reduced (92 to 98%) by
all treatments &4 weeks after application (Table 49). By 20 weeks after
application, decreased efficacy was noted in both the Dursban 10G and
Talstar 10WP plots. However, Suscon 10CR remained highly effective

(99.6% reduction in pretreatment population indices).
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PRQIECT NQ FA01G270

PRQIECT TI TLE Eval uati on of Suscon® 10G for RIFA Control in
Commercial Turf G ass.

TYPE REPCRT: Interim

LEADER/PARTICIPANT(s): Homer Col | ins, Avel Ladner, Anne-Marie Callcott,
Ti mLockl ey, and Lee McAnally

[ NTRCDUCTT ON

Suscon 10G, a control | ed rel ease fornul ati on of chlorpyrifos produced by
Incitec International (Brisbane, Australia), has provided nulti-year
activity agai nst soil pests in Australia, New Qui nea, and I ndonesia. Two
trials to eval uate Suscon 10G for fire ant control in grass sod were
initiated in 1990.

METHODS AND MATERALS:

Trial I - June 5. 1990

N ne hal f-acre test plots were established in a comrercial planting of
centipede grass at the Pearl R ver Sod Farm Wiggins, M | FA popul ation
counts were nade prior to insecticide application according to the

popul ati on i ndex systemdescribed by Lofgren and WI i ans (1982).

Al treatnents were applied on June 5, 1990, with a Herd GI-77 granul ar
applicator (Herd Seeder Go., Logansport, IN. The applicator was nounted
on a farm tractor, which was operated at 4 nph. A 2 swath was

obtai ned. Suscon 10G(Batch No. 025041, 1.0 mm particle size) was
applied to three replicated one-acre plots at arate of 4.4 1b. AI/acre.
Lorsban® 15G(Dow Chemcal, Mdland, M) was applied to three replicated
one-acre plots at 5.0 Ib. AI/acre. Three plots served as an untreat ed
check. Al plots were evaluated at 6, 12, 18, 24, 38 and 48 weeks after
treatnent. The study was di scontinued after the 48 week post-treat nent
eval uati on because the owner treated the entire property wth Dursban®
2.5G in order to achieve certification prior to sale.
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Trial II - September 20, 1990

Six half-acre plots were established on a polo playing field at the Bill
Hough Farm near Gulfport, MS on September 20, 1990. The field was kept
closely mowed throughout the study, closely simulating agronomic
practices in commercial grass turf. Procedures described above were used
to apply Suscon 10CR (Batch No. 025014, 1.0 mm particle size) to 3 plots
at a rate of 5.0 1b. AI/acre. Three plots served as an untreated check.

Plots were evaluated at 6, 12, 27, 34, and 56 weeks after treatment.
RESULTS:
Trial I

Results are shown in Table 50 and indicate excellent control with Suscon
10CR up to 48 weeks after application. Good control was initially
achieved with Lorsban 15G, but reinfestation was evident 18 weeks after

treatment.
Trial IT

Results of the second Suscon trial appear in Table 51, and indicate that
the rate of control was somewhat slower than observed in the first trial,
possibly indicative of a seasonal effect. Overall, good control was

achieved from 3 to 12 months after application.
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PRAJIECT NQ FAOLGL170

PRQJECT TITLE Eval uation of Candi date Synthetic Pyrethroid Insecticides
in Comrercial Sod, 1990.

TYPE REPCRT:  Fi nal
LEADER/PARTICIPANT(s): Ti m Lockley, Homer Col |ins, Lee McAnally,
and Avel Ladner

| NTRCDUCT] O\

Tests undertaken in 1989 indicated significant residual activity.of two
synthetic pyrethroids(Capture@ 0.2G and 1EC and Karate@ 1EC) in
comrercial grass sod. Plots were disrupted by harvest before the

eval uations coul d be conpl eted. Because of this, additional trials were
undertaken in 1990 to determne the maxi numl ength of time these

candi dates coul d remain effective and the mnimumrate of application
needed to neet quarantine requirements of 4 to 10 weeks activity.

MATERI ALS AND METHCDS:

Applications of granul ar insecticides were nade on 8/29/90 to plots
nmeasuring 50°x 20 at the Pearl R ver Sod Farmnear Wiggins, Stone
County, M5. Applications of liquid fornulations were made on 8/30/90.

A tractor mounted boomsystemwas used for the liquid application. The
boom sprayer consisted of TeeJet 1/4 BSS3 nozzels spaced 24 inches apart
and operated at 25 psi. Rate of output was ca. 30.9 gallons finished
spray/acre., Materials were applied at rates ranging from0.125 to 6.0

| bs. AI/acre.

BESULTS:

Resul ts through 8 nonths post-application show 100% efficacy for Capture
0.2 at 1.0 and 0.5 Ib. rates. Asingle liquid formulation of Capture
2EC [1.0 I b. AI/acre] maintai ned 100% efficacy. By the 9th nmonth of the
trial, all rates had failed. Dursban® 10G and Lorsban® 15G fail ed at
month 6(Table 52).
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Table 52. Efficacy of Candidate Pesticides Applied at Varying
Rates/Formulations to Commercial Grass Sod, 1990.

1
Rate Percent Mortality to IFA Alate Queens
(1b AI/ at Indicated months post-application
Candidate acre) (1) (2) (3) (4) (5) (6) (7) (8 (9)
Capture 0.2G 1.00 100 100 100 100 100 100 100 100 50
0.50 100 100 100 100 100 100 100 100 40
0.25 100 100 100 100 60 100 100 90 25
0.125 100 100 100 100 80 80 - - -
Capture 2EC 1.00 100 100 100 100 100 100 100 100 50
0.50 100 100 100 100 90 100 100 95 35
0.25 100 85 100 100 60 75 65 - -
0.125 100 65 35 - - - - - -
Lorsban 15G 6.00 100 100 100 100 100 30 20 - -
Dursban 10G 6.00 100 100 100 100 100 80 80 - -
Karate 1EC 0.50 100 100 100 100 95 100 100 15 10
0.25 100 100 100 100 65 100 85 35 15

0.125 100 10 65 - - - - - -

Check 0 5 5 0 5 0 0 5 0

1/ Standard laboratory bioassay described in Appendix II.
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SECTION III

POPULATION SUPPRESSION
TRIALS



PRQIECT NO: FA02G021
PRQIECT TI TLE Logic® Formul ation Trials, 1991.
TYPE REPCRT:  Fi nal

LEADER/PARTICIPANT(s): Honer Collins, Anne-Marie Callcott, Avel Ladner,
Ti m Lockl ey, and Lee McAnally

I_NTRCDUCTI O\

Fenoxycarb exhibits classical IGR activity against a variety of insects

i ncl udi ng cockroaches, fleas, nosquitoes, etc. |In prelimnary studies
with red inported fire ants(RFA), Banks et al. (1983) found that it
caused dranatic alterations in egg-l ayi ng and brood devel opnent and
eventual death of nost treated colonies. Qher trials(Banks 1986, Banks
et al. 1988) confirmed efficacy, and this product was registered for use
on turf, non-agricultural Iand, nurseries, sod farms, and non-beari ng
citrus as Logic in Cctober 1985. The conmercial Logic fornul ation
contains 1% AI in a soybean oil/defatted corn bait. A the request of
the registrant (G ba-Geigy Chemcal .), several experinental

formul ations of Logic were evaluated in two separate trials in 1991.

METHODS AND VATER ALS:

TEST | - 6/6/91

Test plots were located i n non-grazed pernanent pasture in Harrison
County, M5. A totally nonogynous R FA popul ati on averagi ng 70 col oni es
per acre infested the property. Al treatnents were nade with a
shop-bui It granul ar applicator nounted on a farmtractor (Qollins 1987).
The equi pnent was operated at 4 nph on a 15 swath. Rate of application
was 1.25 Ibs. bait per acre for all formulations. Treatments were
applied on June 6, 1991. Soil was very noist, and the soil tenperature
(17 depth) was 82 degrees F. Ar tenperature was 74 degrees F under

cl oudy, overcast skies. Plots were one-acre in size and arranged in a
conpl etel y random zed bl ock design with 5 replicates per treatnent. The
popul ation index method(Harlan et al. 1981) as nodified by Lof gren and
Williams (1982), as well as colony nortality was used to rate all plots
at 6, 12, 18, and 24 weeks after treatnent. Analysis of variance and



Duncan’ s new multiple range test (Duncan 1955) were used to determine
statistical differences in treatment means at the P<0.05 level for

each posttreatment rating interval.

TEST 1I- 7/29/91:

Test II was similar to Test I since the test plots were located in an
adjacent field and the same application equipment and rating system was
employed. However, all treatments were applied to a single plot (i.e.,

non-replicated). Skies were sunny and clear with an air temperaéure of

91.8 degrees F. Soil temperature at 1” depth was 88.2 degrees F.
Desired rate of application was 1.0 1b. bait/acre (except for the 0.1%

formulation which was also applied at 10.0 lbs./acre). Some

misapplication occurred due to oily, sticky material and equipment

problems. Actual rates of application were as follows:

Treatment Rate/Acre (1bs. bait)
Logic 1% 2.5

Logic 0.1% 1.2 and 10.0
Logic WEM 1.0

Untreated Check

RESULTS:

TEST 1:

As indicated in Table 53, 84 to 89% reduction in the pretreatment

population indices were obtained 6 weeks after application. Differences

in treatment means were not statistically different. By 12 weeks
% with the 0.25% formulation to

This trend

posttreatment, control ranged from 99.4
97.8% with the 0.75%, but differences were not significant.
continued throughout the trial until it was terminated 24 weeks after

treatment. These results indicate that the amount of AI in Logic can be

reduced without compromising efficacy.
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TEST 11:

The WPM formulation was very dry, flowable, and uniform and would have
definite application advantages. However, it was less efficacious than

other treatments evaluated in this trial (Table 54).
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Table 54, 1IFA Control with LOGIC Formulations, 1991 (Test II).

% Reduction in Pretreatment

Logic PI at Indicated Wks. PT
Formulation
(% AD) (6) 12) (18)
1.0% (standard) 94.7 98.7 85.3
0.1% (1.25#/4) 92.8 89.6 80.0
0.1% (104/4) 86.7 93.3 80.0
WPM 92.9 64.7 72.9
Check 0.0 0.0 0.0
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PROIECT NO FA02G020
PRQIECT TI TLE Eval uati on of Neem Seed Extract for R FA Control.

TYPE REPCRT: Interim

LEADERS/PARTICIPANT(s): Homer Collins and Anne-Marie Call cott

[ NTRODUCT] ON

Neem Azadirachta indica(Mliaceae) is widely grown in tropical Asia and
Africa. The | eaves, fruits, and seed kernel s of neemtrees contain two
triterpenoi ds, azadirachtin and sal annin, and ot her active principal s
that possess repellent, anti-feedant and grow h di sruptive properties
agai nst various insect species(Karel 1939). Control of the birch
leaf mner with neemseed extract (NSE) was statistically equivalent to
Met asyst ox-R i n sonme studi es(Larew and Knodel 1987, 1986b). NSE has
al so decreased ovi position in the greenhouse whitefly(Larew and Knodel
1986a). Anti-feeding effects have been reported for Japanese beetl es
(Ladd et al., 1978), Fall arnyworm(Raffa 1987), Col orado potato beetle
(Zeehnder and Warthen 1988) and ot heca benni gseni (Col eopt er a:
Chrysonel i dae) (Karel 1989).

Effects of NSE on the inported fire ant have not been investigated; its
potential for use both as a bait toxi cant, and contact drench was
determned i n the study described herein.

METHODS AND NATER ALS:

1. Bait treatnents:

A Laboratory bait acceptance tests:

Acceptability of various concentrations of azadirachtin in soybean
oi | and/or sucrose sol utions was determ ned by standard

| abor at ory bi oassay procedures described i n Appendi x II.

B Fieldtrials:

Field trials were initiated as indicated by | aboratory bait
acceptance tests. Acceptable bait fornul ati ons were applied
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broadcast on one-acre plots.

2. Determination of JH or other growth disruptive properties:
Effects of azadirachtin baits on growth and development of treated
colonies were observed in the laboratory. Queen-right IFA
colonies were established in the laboratory and fed azadirachtin
baits. Brood production in treated colonies was compared to

untreated colonies.

3. Drench treatments:
A. Laboratory tests:
IFA colonies, collected from the field and placed in 3-gallon
ﬁlastic pans, were drenched using various concentrations of
aqueous solutions of NSE to observe effects of NSE on immature ants

as well as adult workers.

B. Field trials:

In addition to lab tests, a field trial with the most efficacious
concentration was initiated. Efficacy of NSE drenches

was determined by applying 1 gallon of NSE solution (100 ppm)

to all IFA nests in a non-replicated 1 acre field plot.

RESULTS:

1. Bait treatments:
A. Laboratory bait acceptance tests:
Preliminary trials show that repellency occurs at higher
concentrations. However, the Soy 3 and Soy 4 formulations
containing 0.001X% - 0.0001% azadirachtin were acceptable to IFA
when offered as a bait formulated on pregelled defatted corn grits.
Soy 4 containing 1, 4 and 40 ppm azadirachtin were also tested, and
all were acceptable (Table 55).

B. Field trials:
Azadirachtin bait at 0.0003% AI was applied broadcast on a one acre
plot. At three weeks PT, no significant reduction in population was

detected. The 15 week PT count showed an 80% population reduction in
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the check plot and a 50% decrease in the treated plot. These plots

were dropped due to adverse weather conditions (drought).

Azadirachtin bait, 40 ppm in Soy 4, was applied to a one acre plot at
a rate of 1.0 lb/acre. No significant decrease in population had

been observed by 18 weeks PT.

A third field trial was initiated using .004% AI in Soy 3 bait and
applied to a one acre plot at 10 lb/acre. At 6 weeks PT, no
decrease in population was observed. Additional evaluations’ are

scheduled for this trial.

Determination of JH or other growth disruptive properties:

Trials will be initiated in the spring when weather conditions are

conducive to collection of queen-right IFA colonies.

Drench Treatments:

A. Laboratory tests:

Field collected colonies were drenched with a 1 liter solution of
azadirachtin drench. Rates of 50 and 100 ppm were used with three
replicates per treatment, along with check colonies drenched with 1
liter of water. These drenches produced slower activity and higher

mortality than the checks, but did not provide 100% control.

A second trial was initiated in February 1991 using only the 100 ppm
rate. Nine colonies were treated with 1 liter of azadirachtin
solution, and nine were treated with 1 liter of water. At weekly
intervals, three colonies of each were destructively sampled and
compared. All azadirachtin treated colonies were much less active
than the checks and did not actively forage for food. At 1 week PT,
the azadirachtin colonies showed 50-90% mortality and no brood
present, and by 3 weeks PT the remaining treated colonies were

moribund.
B. Field trials:

All the mounds in a 1/4-acre plot were drenched with a 100 ppm,

solution of azadirachtin. One day PT, most mounds had relocated and
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contained ”“bone piles”. The 15 week PT count showed an 80%
population reduction in the check plot and a 95% decrease in the
treated plot. These plots were dropped due to adverse weather

conditions (drought).

SUMMARY :

Activity of NSE on IFA lab colonies was evident when 1 liter of NSE
solution was applied at 100 ppm. Results with field tests with drench
applications were negated by drought conditions. Baits prepared with NSE
in soybean o0il are repellent at concentrations greater than 0.01%. Field
tests with NSE baits are inconclusive at this time. The most recent
study (0.004% AI in Soy 3 applied at a bulk rate of 10 lbs. bait per
acre) remains in a very preliminary stage with only data for 1 evaluation

(6 weeks PT) available. Efforts to develop NSE baits will continue in
1992,
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PROJECT NO: FA02G041

PRQIECT TITLE Evaluation of Bollweevil Bait Sticks for R FA Control.
TYPE REPCRT:  Fi nal

LEADER/PARTICIPANT(s): Homer Col lins, Anne-Marie Callcott, Tim Lockley,

Avel Ladner and Lee McAnally

| NTRGDUCTI O\

Bol I weevi | bait sticks containing grandl ure and cyfluthrin were obtai ned
fromGeral d McKibben, USDA, ARS Bol | weevil Laboratory, Starkville, M5 on
8/ 6/ 91. Fi el d observation by various peopl e had indicated the potenti al
of this technology for IFA control. Both laboratory and field trials
wer e conducted to determne effect of the bait sticks on | FA

METHODS AND VATERI ALS:

Lab tests: Fragmented | FA col onies were field collected by shovel ling
nest tumul us al ong with workers, immatures, and alates into 3 gallon
plastic pails on 814/91. Queen status of all col oni es was unknown; each
col ony contai ned an estinated 10, 000 to 40, 000 workers. Col oni es were
all owed to acclimate and re-establish nest structure in the | aboratory
until 8/16/91 at which tinme the blunt end of 1 bait stick was inserted
approximately 6 inches into the center of each of five colonies. Five

ot her col oni es served as untreated controls. bservations were nmade over
a one week period follow ng introduction of the bait sticks.

Field tests: Afieldtest was initiated in Stone County, M5 on

9/19/91. Test plots were located i n a mowed bahi a grass (Paspalum
notatum) field wth a nonogynous | FA popul ati on averagi ng approxi nat el y
59 active | FA nests per acre. Two unreplicated test plots and an
untreated check were established. A teamof 5 trained observers cl osely
sear ched each pl ot by wal king abreast at 8-10 foot intervals. Al active
nests in each plot were "treated” by first inserting the sharp end of a
bait stick approximately 6-8 inches into the apex of each active nound.
The stick was then renoved and the blunt end reinserted to the sane
dept h, thereby nmaxi mzing the exposed surface of the bait stick. Pots
were crisscrossed i n opposite directions to insure that all nests in each



plot received a bait stick. A total of 111 sticks were placed in the two
test plots. An untreated plot was counted but not treated in any manner.
Prior to placement of the sticks, all IFA nests in a 1/4-acre circular
subplot located in the center of each test plot were enumerated and rated
on the population index scale described by Lofgren and Williams (1982).
Four days after inserting the sticks into the nests, observations
indicated that virtually all ant nests had been abandoned and relocated a
short distance away from the original nest. All sticks in one of the two
test plots were relocated into the “new” nests. Plots were evaluated at

3 and 6 weeks post-treatment.

RESULTS:

Lab tests: Within 5 minutes of insertion, toxic effects of the
cyfluthrin were observed in many ants on the surface of the nest. Some
ants which climbed the sticks in response to the disburbance died without
returning to the surface. This rapid rate of kill has been observed with
other synthetic pyrethroids, most notably bifenthrin, in nursery potting
media. After & hours exposure numerous dead or pesticide affected
workers were observed on the surface. Since the number of dead or
moribund ants was much greater than the number that directly contacted
the bait stick,jfumigant activity was assumed. By the third day of
exposure, several hundred dead IFA were observed on the surface of each
treated nest. Additional exposure was achieved when agitated ants
climbed up the sticks in response to routine watering, which was done
every 3-5 days. One week after insertion of the bait sticks 4 of 5
treated colonies were rated as “dead” (less than 20 live worker ants),

with only minimal activity in the fifth colony.

Field tests: Results are shown in Table 56 and indicate that control was
not obtained by inserting bait sticks into IFA nests. Insertion of the
bait stick almost invariable caused the colony to relocate the nest to a
new site within 0.5 to 8 feet from the original nest site. Reinsertion
of bait sticks into the new nest site also failed to kill the colony.
Colony relocation following insecticidal treatment of IFA nest with any
pesticide is a well documented phenomenon (Hays et al. 1982, Franke 1983,
Williams and Lofgren 1983). It is for this reason that results or
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observations with individual mound treatments are often obscured by
colony movement and relocation. Therefore, the most reliable results are
obtained from trials which are designed, as was the current trial, to

compensate for colony relocation.

140



Table 56. Evaluation of Bollweevil Bait Sticks for Control of IFA.

Pretreat Population % change in Pretreat
Pop. at Indicated Wks.
No. Pop. Post-treatment

Treatment Colonies  Index (3) (6)

stick left in ° 13 200 -12.5 -10

original nest

stick removed and 14 200 +12.5 +40
reinserted in “new”

nests after 4 days

Untreated Check 17 250 -16.8 +12
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SECTION 1V

MISCELLANEOUS PROJECTS



PRQJIECT NO: FA01G048

PRQJECT TITLE: Insecticide Coatings and Paint Additives for Residual
Control of Foraging R FA Wrkers on Pai nted Surfaces.

TYPE REPCRT:  Fi nal
LEADER/PARTICIPANT(s): Tim Lockley, Lee McAnally and Avel Ladner

| NTRODUCTI O\

The presence of foraging workers on interstate shipment of general cargo
has sparked controversy for several years. Even though | FA workers are
steril e and cannot cause an infestation in and of thensel ves, current
regul ations disallowentry into non-quarantine areas if “Solenopsis
speci es i n any stage of developnent...” is detected. The records are
repl ete wi th such occurrences on non-hazardous cargo. Entry of these
cargoes can be made only after a thorough and expensive fumgationis
acconpl i shed. Qurrent cost of such a procedure is ca. $1, 000. 00.

Qur first study was begun in Septenber 1988 to test the rel ative efficacy
and residual activity of three cormercial products agai nst | FA workers:
DL-Al1l Brand Paint Insecticide(paint additive), CPF Insecticide(paint
additive), and Super IQ/CIA Insecticide Coating. The potential use of
chl orpyrifos inpregnated paints or coatings could mninize the problem
associated with foragi ng | FA workers whi ch occasi onal |y enter

non-hazar dous cargoes on tractor-trailers. They nay al so have sone
utility in the control of IFA in outdoor or subterranean electrical
circuitry. The Texas Department of Agriculture experienced a significant
nunber of docunent ed inci dences i n which | FA infestations have caused
failure of diversified electrical systens.

MATER ALS AND METHIDGS:

TEST 1:

A one-hal f inch, exterior grade, pine plywood board was sectioned into

I'¥'" test boards and given a coating of priner (Exterior Latex) on

Sept enber 27, 1988. Three boards(replicates) were then painted wth each
of the follow ng treatnents:



1. CPF Insecticide (61.5% chlorpyrifos by volume) mixed 18.9 ml with 1
gallon of paint. Manufactured by Environ-Chem, Inc., P.O. Box 1086, Walla
Walla, WA 99362. AI = 0.25%.

2. Di-All Brand Paint Insecticide (11.2% chlorpyrifos by volume) mixed 3
fl. oz. per gallon of paint. Manufactured by Di-All Chemical Co., P.O.
Box 14347, Orlando, FL 32857. AI = 0.31%.

3. Super IQ/CIA Insecticide Coating (pre-mixed). Manufactured by
Farmland Industries, Inc., P.0. Box 7395, Kansas City, MO 64116-0005.

CPF and Di-All were incorporated into a latex enamel patio and decking
paint (Artisan Classic Brand manufactured for West Building Materials

Centers, Atlanta, GA 30309).

Untreated paint was applied to three boards as a painted check and three
boards were left unpainted as a control. The boards were aged under
conditions designed to simulate the interior environment of a

tractor-trailer.

TEST 2

A second trial was begun in August 1989 to determine the effects wear

would have on the efficacy of Super IQ/CIA Insecticide Coating. Three

4’x 4 exterior plywood boards were painted with two coatings of Super
1Q/CIA and allowed to dry thoroughly before being exposed to foot traffic.
Board 1 was placed at the main entrance of the Imported Fire Ant
Laboratory and received a significant amount of foot traffic. Board 2 was
placed at the rear entrance to the IFA Lab and received relatively light
to moderate foot traffic. Board 3 was placed atop a fifty-five gallon
drum and received no traffic. All three boards were subjected to normal

climatic conditions.

Bioassays for Tests 1 and 2 were made at monthly intervals. Bioassays
were conducted by confining 100 CO2 anesthetized major workers to each
test board with inverted petri dishes. Observations for mortality were

made at hourly intervals.
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RESULTS:

The results for Test 1 were completed in 1989 for Di-All and CPF
treatments. Results of Super IQ/CIA Insecticide Coating were completed in
1991. All results are summarized in Tables 57 and 58. Evaluations

indicate excellent long-term residual activity with Super IQ/CIA.
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Table 58. Effects of Various Wear Patterns on the Overall Efficacy of Super IQ
CIA Insecticide Coating Against Imported Fire Ant Workers.

i/

Board Months Post Percent Mortality of IFA Major Workers After
Traffic Application Indicated Time [Hours] of Exposure

(1] {21 [3] (4] [5] [6] [71 (8] 91
Heavy 1 0 63 100
Moderate 5 87 100
None -0 49 100
Heavy 2 25 70 100
Moderate 33 83 100
None 42 80 100
Heavy 3 19 63 100
Moderate 21 70 100
None 20 66 100
Heavy 6 0 40 100
Moderate 10 75 100
None 60 90 100
Heavy 9 15 65 90 100
Moderate 45 73 100
None 35 95 100
Heavy 12 56 85 100
Moderate 70 100
None 44 87 100
Heavy 15 21 77 100
Moderate 30 79 100
None®*
Heavy 17 6 16 95 100
Moderate 7 8 90 100
Heavy 18 8 24 100
Moderate 9 23 100
Heavy 21 12 20 90 100
Moderate 9 19 73 95 100
Heavy 24 6 11 67 79 100
Moderate 3 9 53 71 89 100
Heavy 25 6 9 18 21 39 67 70 81 100
Moderate 4 13 32 37 42 56 68 73 80
Heavy 26 3 12 17 24 44 73 73 88 95
Moderate 0 2 17 24 38 48 56 68 70
Heavy 27 0 1 9 18 27 45 48 61 69
Moderate 0 0 6 9 19 42 46 57 61
Heavy 28 0 0 10 21 35 50 50 50 53
Moderate 0 2 7 23 29 48 51 51 55

l/ average based upon 100 IFA major workers per replicate.
%  test board inadvertently destroyed.
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PROIECT NO: FA01G1l41

PRQIECT TI TLE Eval uation of Residual Sprays for CGontrol of Extraneous
Foraging R FA Wrkers in Tractor-trailers.

TYPE REPCRT:  Interim
LEADER/PARTICIPANT(s): Lee McAnally and Honer ol lins

[ NTRODUCTIT ON

| FA are aggressive foragers and often enter tractor-trailers on cargo or,
i n sone cases, .when trucks are parked near active nests. Al though
workers are sterile, non-reproductive forns, and are incapabl e of causi ng
an i nfestation, nunerous detections on trucks outside the regul ated area
have caused concern by various regul atory agencies. A possible
mtigati ve measure to prevent transport of extraneous workers woul d be
the use of residual sprays on floors and walls of tractor trucks. A
trial was initiated to conpare the residual activity of several

candi dat es agai nst IFA workers.

METHCDS AND VATER ALS.

Test boards of 3/8~ unpai nted, exterior plywod were sectioned into

I'x 1 pieces and treated with each candidate insecticide. Al products
were applied at the labelled rate for "ant control™ to the point of
runoff. Sprays were applied using 1 quart, hand punp mster bottles
adjusted to give a coarse spray pattern. Three boards (replicates) per
candi date were treated. The boards were aged out doors under a pi ck-up
canper shell to simulate the interior of a tractor-trailer. Bioassays
wer e conducted 24 hours, 7 days, 4 weeks, 8 weeks, 12 weeks etc., or

until activity ceased.

B oassays were conduct ed by confining 20 | FA workers under an inverted,
6~ diameter plastic petri dish to each replicate. Mrtality counts were
nmade at hourly intervals after exposure to the treated surface.
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RESULTS :

Results are summarized in Table 59. At one month post-treatment all
sprays were providing 100%Z mortality within 2-3 hours exposure. Testing
will continue until 8 hours or more exposure are required to produce 100%

mortality.
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Table 59. Activity of Selected Insecticides Applied as a Spray-on
Surface Treatment.

L i L 3

| -

|

Hours Required to Produce 100% Mortality
at Indicated Post-treatment Intervals

Insecticide Replicate (24hrs)  (7days) (Imonth)
Ficam® 1 1 1 1
2 1 1 1
3 1 1 1
Diazinon® 1 1 1 2
2 2 2 2
3 2 2 2
Dursban® 1 2 2 1
2 2 2 1
3 1 1 1
Malathion® 1 1 1 1
2 2 2 1
3 2 1 1
Tempo® 1 1 3 2
2 2 3 2
3 1 2 2
Check (¥ mort. at 1 0 0 0
longest exp.) 2 5 5 1/
3 5 0 0

1/ Ants escaped from test chamber
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PRQIECT NO FA01G121

PRQIECT TI TLE Eval uation of Commercial Ant Bait Stations for |FA
Control in Tractor-trailers.

TYPE REPCRT:  Fi nal

LEADER/PARTICIPANT(s): Anne-Marie Callcott and Homer Collins

I NTRODUCTI O\

Fire ants are notorious hitchhikers and often enter tractor-trailers as
extraneous foragi ng workers on a variety of cargo. Cccasionally, entire
repr oduci ng col oni es establish nests in the walls of trailers,
particularly non-naintained units that are infrequently used. The
potential for using comrercial ant bait stations for I FA control in
tractor-trailerswas investigated.

METHODS AND VATERI ALS

Fiel d col onies, with brood, (queen status unknown), were collected in
plastic pails ard returned to the ab on August 5, 1991. (ol onies were
al lowed to acclimate for approximately 7 days receiving noisture as

needed, but no food prior to testing.

Five coomercial |y avai |l abl e roach and/or ant baits were purchased | ocal |y
fromvarious retail stores. The baits were as foll ows:
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Black Flag Ant Control System/ chlorpyrifos 0.500
Boyle-Midway Household
Products, Inc. New York,

NY 10017

Raid Ant Controller/ §.C. chlorpyrifos 0.030
Johnson & Son, Inc. Racine,

Wl 53403

Raid Ant Controller/ S.C. bendiocarb 0.03125
Johnson & Son, Inc. Racine, :
WI 53403

Raid Max Bait/ S.C. sulfonamide 0.500
Johnson & Son, Inc. Racine,

WI 53403

Combat Roach Control System/ hydramethlynon 1.65

American Cyanimid Co.
Wayne, NJ 07470

In this study, the bait was presented to the IFA colonies in two ways:

(1) The bait station was placed in a petri dish accessible to the
colony (1 replicate per bait treatment).

(2) The bait was removed from the bait station and placed in a
petri dish accessible to the colony (3 replicates per bait
treatment), along with another petri dish containing an equal
weight of untreated standard IFA bait (70:30 wt:wt mix of
pregelled corn grits and peanut oil).

Bait Station Colonies

The number of ants entering the bait station during a one minute interval

was determined at 1, 2, 3, 4, 6, and 24 hours after bait placement.

Bait Acceptance Study

Colonies which received both a candidate and a standard bait were
handled as a typical bait acceptance study (Appendix IV), and acceptance
ratios for each candidate bait were determined. Acceptance ratios of
0.75 or higher is usually considered acceptable to most IFA researchers
(Lofgren et al. 1961).
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Long Term Effects:

The colonies were observed weekly for any obvious effects of the various
bait treatments. Biweekly, one colony from each bait treatment was
destructively sampled to better determine the effects of the treatments.
These were compared to controls of Amdro® (hydramethlynon) treated

colonies and untreated colonies.
RESULTS :

These laboratory results were based on whole colonies that were stressed
for food. Extraneous (straggler) workers isolated from their nest, and
introduced into trucks on cargo would be disoriented and unlikely to
respond to the same stimuli as foraging workers that leave the nest in
deliberate search for food. Therefore, these results may not be a good

predictor of actual results in real conditions.
Bait Station Colonies

The Raid with chlorpyrifos and Raid Max with sulfonamide were the most
active stations with an average of 945 ants and 900 ants per hour,
respectively, entering the stations during the first 4 hours.

However, chlorpyrifos is a fast acting toxicant, and large numbers of

dead workers rapidly accumulated near the bait stations.

Bait Acceptance Study

The bait acceptance study showed only the Raid Max (sulfonamide) to be
attractive to the IFA with an acceptance ratio of 0.85 (Table 60).

Long Term Effects

At 2 weeks PT, one Amdro treated colony showed 80-90% mortality, and a
sulfonamide treated colony showed sluggish responses to stimuli, large
“bone piles” and 30-40% mortality. All others were active with small
“bone piles” (evidence of natural attrition). At 4 weeks PT, only the
Raid Max (sulfonamide) showed any significant mortality (approx. 50%

worker mortality). At 6 weeks PT, mortality in the sulfonamide colony
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had increased to approximately 80%; .in the Amdro control colony to 100%.
All others were comparable to the untreated check colony. By 8 weeks PT,
an Amdro treated colony showed 100% mortality, a Raid chlorpyrifos and a
sulfonamide colony each showed ca. 60% mortality and a Combat
hydramethylnon colony had 100% mortality. All other and the check showed

no significant mortality.

In summary, the food attractant/toxicant used in most commercial ant
bait stations are repellent to IFA. These stations are not intended for
use against IFA, but instead, are formulated for roach and .
house-infesting ant control. However, Raid Max bait containing
sulfonamide was attractive to IFA (acceptance ratio of 0.85) as shown in
Table 60. Furthermore, this product was toxic to IFA colonies in the
laboratory and might be of some value in controlling IFA colonies

infesting tractor-trailer trucks.
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Table 60. IFA Feeding Acceptance of Some Common Ant
Bait Stations.

Product/ _ 1/
Active Ingredient X Acceptance Ratio
Raid Max/sulfonamide 0.85
Raid/chlorpyrifos 0.45
Combat/hydramethylnon 0.11
Raid/bendiocarb 0.025
Black Flag/chlorpyrifos 0.00

1/ Mean based on 3 captive IFA colonies following a
24 hr. exposure period.
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PROQJIECT NO  FA05G011l

PRQIECT TITLE Efect of R FA Predation on a Popul ati on of
the Least Tern - an Endangered Speci es.

TYPE REPCRT: Fi nal
LEADER/PARTICIPANT(s): Ti m Lockley

I NTRODUCTIT ON:

Bi rds nesting on an open beach are faced with nany hazards that endanger
their nesting success. These threats are commonly associated with avi an
and nammal i an predat ors, human intrusion and tidal washouts. However,
harassnent by ants nust al so be considered as a factor that can infl uence
the reproductive success of ground-nesting birds. Littlefield(1987)
suggest ed that ant harassment was the probabl e cause of death of a Sand
H Il Cane(Qus canadensis tabida) chick at Mal heur National Wldlife
Refuge in O egon, as well as the cause of nest abandonnent. Jackson and
Jackson(1985) reported the abandonment of a Killdeer (Charadrius
vociferus) nest in east-central Mssissippi due to ant infestation at the
pi ppi ng stage. Red inported fire ant (Selenopsis invicta) predation on
Si X avi an speci es has been documented. As early as 1938, fire ants

were reported killing quail (Bobwhite, Golinus virginianus)[Travis 1938,
1943]. R del huber (1982) found evi dence of R FA predation on the chicks
and pi pped eggs of the Wod Duck (Aix sponsa)and the Roseate Spoonbil |
(Ajaja aiaja). Qher avian species predated include the Barn Swal | ow
(Hirundo rustica [Kroll et al. 1973]), the Mssissippi Kite(lctinia
mississippiensis)(Parker 1977] and the Bl ack-bel | i ed Wii stling Duck
(Dendrocygna autumnalis)[Delnicki and Bol en 1977]}.

Ant harassment and potential ant predationwas found i n a col ony of Least
Terns (Serna antillarum) nesting al ong a | arge expanse of beach in

Qul fport, Harrison County, Mssissippi. During the 1988 nesting season,
nurrer ous chi cks, ranging i n devel opmental stages fromhatchlings to
fledglings, were observed with ants and/or ant stings on their bodi es.
These ants, though not positively identified at the time, were nost
likely RRFA. A subsequent survey showed only col oni es of this ant
species in the imredi ate area of the nesting grounds. R FA workers were
typically found clinging to the feet of the chicks or to the areas around
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the eyes. A total of 22 chicks were found with ants on their bodies.
Some chicks had as few as one ant on their body while others were
completely covered with ants. Sixteen of these chicks were less than 10
days old and nine were less than one week of age. Younger, less mobile
chicks would seem to be most susceptible to attack by RIFA workers.
Twenty-six chicks were found with ant induced stings; these wounds
usually resulted in swelling of the feet and the area around the eyes. A
few chicks had holes through the webs between their toes. In one
instance, a chick’s foot was so badly damaged by RIFA stings that it was
deformed and appeared permanently crippled. Additionally, seven:nests
were found abandoned (with eggs). Five dead pipped eggs and 18 dead
chicks infested with RIFA workers were located. Although nest
abandonment and chick mortality were not directly observed, these data
suggest the probable culprits were foraging RIFA workers. Previous
studies by other researchers have shown similar patterns of predation
(Kroll et al. 1973, Parker 1977, Ridlehuber 1982, Stoddardis 1932, Travis
1938).

MATERIALS AND METHODS:

A single application of Amdro® fire ant bait was made to a 9.45 acre
nesting site on 25 September 1990 at a rate of 1.5 lbs/acre.

Population density surveys of RIFA were carried out prior to treatment
within both the treated and untreated check areas. Subsequent surveys
were made monthly to determine the efficacy of the treatment.

During the bird nesting season, surveys were conducted on both the RIFA
populations and the fledgling population. Fledglings were examined for
signs of ant predation and mortality factors for dead birds were

determined.
RESULTS:

Beginning the first week of May 1991, visual surveys were conducted at
both the treated and the untreated site. Counts were made of active
nesting sites, numbers of eggs, pipped eggs and fledglings, and
mortality. Because of unusually heavy rainfall that spring, Least Terns
delayed their egg laying ca. 4-5 weeks beyond the normal time frame.
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Although nests were excavated beginning in early April, no eggs were
observed until the first week in May. Eggs layed during this early
period were heavily predated by Fish Crows. By week 4 in late May, egg
numbers had declined precipitously (Fig. 1). Beginning in June (week 5),
egg numbers began to increase once again (this also coincided with a
substantial increase in growth of beach grasses and forbes perhaps
supplying camouflage for the nests). The first fledglings began to
appear in week 5 as well. No fledgling mortality was noted until week 7.
Comparative mortalities between the treated and untreated sites .showed a
consistent pattern (Fig. 2). The highest mortality at the treated site
occurred in week 9. Two strong storms passed over the area during this
time period. Mortality at the untreated site during week 9 was only
slightly higher than the previous two weeks. The storms may have
restricted the ability of RIFA workers to effectively forage. Only 2.5%
of the fledglings killed during the 9th week were killed by RIFA.
Mortality levels began to drop at week 12 at the untreated site. At the

treated site, mortality levels began dropping around week 10.

The single most significant factor involved in the mortality of Least
Tern eggs and fledglings are Fish Crows. Mobbing is the normal defensive
response of Least Terns to intruders, scavengers and predators. Least
Terns will harass an intruder and, through shear numbers, drive the
invader from the area. At both study sites, there were far too few
adults to successfully defend the nesting areas. During one survey, a
Fish Crow was observed entering the nesting area and devouring an egg
while being molested by only two adult Least Terns. While conducting a
survey two weeks later, a Fish Crow’s cache of 19 broken eggs was found

along the sea wall.

Next in significance was the intrusion of man. Even though the areas are
clearly marked as Least Tern nesting sites, numerous incursions were made
by people throughout the nesting season. On one occasion, 18 separate
sets of footprints were observed passing within 10 feet of a 4’ x &
warning sign and into the nesting grounds. During the study, five nests
were found trampled upon destroying 8 eggs and two fledglings. Nests
that are disturbed often enough are abandoned by the parent birds. Young

birds forced from their nests by intruders are often attacked by adult
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Least Terns.

Fire ants ranked third as a causative factor in Least Tern mortality. As
can be seen in Figure 2, RIFA made a significant impact upon those young

birds that managed to survive the crow and human intrusion.
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PRQIECT NO FA05G021

PRQIECT TITLE Texas Wldlife Study - Sanpling of Non-target
I nvert ebrat es.

TYPE REPCRT: Interim
LEADER/PARTICIPANT(s): Ti m Lockley

| NTRODUCTI O\

As part of a larger study addressing the potential inpact of the red
inported fire ant (RFA onwldlife production in Texas rangel ands, five
500 acre plots were treated with Amdro® in the southeastern part of the
state on 4/15/91 wth a subsequent applications nade 6 nonths | ater on
10/15/1. This study is being conducted under the auspi ces of Texas Tech
University (TTU [lead agency]. TTUis tasked with quantifying the
effect of R FA on annual production of sel ected vertebrate gane, non-gamne
and endanger ed speci es. The Texas Departnent of Agricultureis
conducting popul ation sanpling of RFA  USDA APH S S&T-NVRAL i s
conducting chem cal anal ysis of sel ected species for the presence of
Amdro.

MATERI ALS AND METHCDS:

The USDA-APH S PPQAi rcraft Qperations supplied an airplane for aerial
application of Adro. Anerican Cyanamid Chenical Conpany supplied the
material for application. The first Amdro applicationwas nade

April 15-19, 1991.

Inorder to determne if treatment with Andro has any effect (positive or
negative) on non-target invertebrates, collections of various arthropods
were made within the treated areas. Conparative collections outside were
also carried out in conjunctionwth those taken in the replicated
treatnent plots.

Sanpl i ng was conprised of two net hods; sweep netting and UV |ight traps.
Sweep net sanpl es were taken fromdom nant plant communities(in bl oon)
to collect herb strata, diel-active arthropods. Because of the
difficulty invol ved, no arboreal sanples were taken. uv |ight traps
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(portable) were employed to collect nocturnally active insects. Sweep
net samples were made using heavy, muslin bags (beating nets). Samples
were taken by net immediately after collecting the UV samples (within 30
minutes to 1 hour after true light). One hundred sweeps per flowering
community were made. UV light traps were placed within 100 m of the
area(s) collected by sweep net. The traps were set up and collected
during the 30 minutes prior to true dark and 30 minutes prior to true
light respectively. Collections were made beginning 3-2 days

pretreatment.

Subsequent samples were taken at 24 and 72 hours post-treatment. Further
samples were taken at 6, 12 and 24 weeks post-treatment following the
first Amdro application. Three paired sites (Bill Welder Ranch, Pat
Welder Ranch and McFaddin Ranch) were sampled. Three major groups were
selected as non-target species groups or complexes. The carabidae were
selected because they are surface dwelling predators and as such are in
direct competition with RIFA. The scarabaeidae were selected because
they represent a food source for RIFA. The acrididae and tettigoniidae

represent a group that could be affected by the treatment regimen.

Collected samples, from both treated and untreated areas, were labelled
and transported frozen to the IFA Station in Gulfport, MS where they were
separated and identified under magnification. Ant species collected were
determined by TTU personnel. Voucher specimens are maintained at the IFA
Station. Identified selected arthropod species or species complexes were
numerically quantified and analysis of changes in community structure

was made.

Residue analysis of non-target arthropods for the presence of Amdro was
be accomplished by NMRAL. A twenty gram aliquot of orthopterans
(primarily tettigoniidae) per treatment period was taken from the samples
collected within 24 hours of treatment, frozen and transported to NMRAL
for subsequent analysis.

RESULTS:

No significant difference in mean biomass of arthropods collected
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pretreatment by UV light trap was observed (Table 61). However, by 6
weeks post-treatment, the treated mean biomass had increased ca. 2.5 fold
over the untreated mean. The July 1991 mean sample of the treated plots
(12 weeks post-treatment), while still indicating significant differences
in biomass, had dropped to a level only 50% greater than the untreated
mean. Although an increase to greater than 100%, was shown at 24 weeks
post-treatment, numbers of arthropods collected were insufficient to
validate the difference in biomass. Overall mean biomass collected

tended to follow the population index of RIFA (Table 62).

There was no significant increase in species diversity among the selected
arthropods collected by either UV light trap (Table 63) or sweep net
(Table 64). By 6 weeks post-application, the treated sites averaged 69
representatives of 10 selected species. The untreated sites averaged
only 4 species with 38 representatives. By week 12, number of species
was equal for both the treated sites and the controls at 31. However,
the treated sites yielded 221 specimens while the control sites held only
106. From the samples collected at week 2%, the treated site gave 17
separate species and the control gave 12. Both yielded 24 total
specimens. The results to date were anticipated. Twenty-four weeks
after a bait application is not sufficient time for recovery. By the end
of the study (spring 1993), we expect to see changes in both species

diversity and species richness.
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Table 61. Total Arthropod Biomass Collected by UV
Light Trap in Treated and Untreated Plots.

Collection Total Biomass (grams)
Month Treated Untreated
IV (Pretreat) 167 248
VI 2405 960
VII 487 323
X 43 21

Table 62. Average Mean RIFA Population Indices for Plots
Treated with Amdro and Untreated Check Plots.

Mean Population Index

Collection
Month Treated Untreated
IV (Pretreat) 455 297
V1 84 176
VII 126 126
X 306 290

163

e

L &

L 3

L3

L. 3

L L i L. 2

L.§

| N

L &

L i L

5
)

L

v}“‘;



Table 63. Average Number of Selected Arthropods Collected by UV
Light Trap in Treated (T) and Untreated (U) Plots.

Collection Month

VI VIT X
Arthropod T U T U T U

SCARABAEIDAE

Anomala flavipennis

Canthon imitator 1

C. vigilans 1

Cyclocephala linida 1

Eucanthus lazarus 1 1

Eutheola h. rugiceps 1

Omorgus punctatus 1

Onthophagus gazella 67

Phyllophaga sp. 1

Ph. submicida 2
3
1

12 1 1

o

Ph. crinita
Ph. torta
Ph. tusa 1 1
Ph. ephilida 1
Pelidnota punctata 1
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Table 63. (Cont’d)

Arthropod

Collection Month

VI

VIT

T

U

CARABIDAE

Acupalpus sp.

Agonum sp.

A. decorum

A. punctiformes

Amara sp.

Amblygnatha iripennis
Anatrichus minuta
Anisodactylus sp.

A. opaculus

A. ovularis

Apenes sinuata
Ardistomis viridis
Asplidoglossa subangulata
Brachinus sp.

B. adustipennis
Calosoma sayi

Calleida decora
Chlaenius pennsylvanicus
Clivina sp. A

Clivina sp. B

Colliuris pennsylvanica
Harpalus caliginosus

H. pennsylvanicus

Lebia sp.

ornata

pulchella
viridipennis
viridis

vittata
Loxandrus sp.
Pterostychus chalcites
Scarites subterraneus
Selenophorus palliatus
Stenocrepis cuprea

S. quatrodecimstriata
Stenophus dissimilis
Stenomorphus californicus
Tetragonoderus fasciatus
Thalpius sp.

Zuphium americanum
Carabid sp. A

Carabid sp. B

Carabid sp. C
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Table 63. (Cont’d)

Collection Month

A28 VIT

Arthropod T U T U

ORTHOPTERA

TETTIGONIIDAE

Amblycorypha r. parvipennis 3 1

Arethaea g. papago 2 1 1
Neoconocephalus fasciatus 60 14 167 1
Orchelium vulgare 80 18 1

I

ACRIDIDAE

Encotolophus subgracilis
Hesperottetix sp.
Melanoplus sp.
Orphulella sp.

0. speciosa 1 1
Syrbula admiribilis

Trimerotropis maritima 1

v

-

GRYLLIDAE
Gryllus sp. 1 1
Nemobius sp. 16 34 10 27
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Table 64. Mean Number of Selected Arthropods Collected by Sweep Net
From Treated (T) and Untreated (U) Plots.

Collection Month

Vi VIT

Arthropod T U T U T U
ORTHOPTERA

Amblycorypha rotundifolia 2

Arethaea gracilipes 1 9

Hesperotettix sp. 1 1
H. viridis 1:
Melanoplus sp. 20 7 8 5 2
Myogrillus verticalis 3

Nemobius sp. 1 1
Neoconocephalus fasciatus 5 31 1 1
Orchelium sp. 15 18

0. vulgare 15 11
Orphulella speciosa 1 1
Oecanthus celernictus 7 3 16

Pediodectes haldemani 14 10 1

Scudderia sp 1

S. furcata 1
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PRQIECT NQ FA01G179

PRQIECT TITLE Red Inported Fire Ant Danage to Bl ueberries in
Sout h M ssi ssi ppi .

TYPE REPCRT:  Fi nal

LEADER/PARTICIPANT(s): TimLockley, BarbaraJ. Smth*, Homer Collins
Avel Ladner, Lee McAnally, Anne-Marie Callcott
[*USDA-ARS, Snall Fruits Research Lab,
Poplarville, M

| NTRCDUCT1 O\

The earliest docunentation of damage to field crops by inported fire ants,
Solenopsis invicta Buren and $. richteri Forel, was nade in the spring of
1935 when danage to a corn crop was noted near Fairhope, A abama(Eden and
Arant 1949). Red inported fire ants(RFA, 5. invicta, are w despread

t hroughout the southeastern United States. Adams (1986) |isted numerous
agricultural crops seriously affected by inported fire ants (e.g., citrus,
soybeans, eggpl ant, okra). Many commrerci al rabbiteye bl ueberry (Vaccinium
ashei Reade) fields in the southeastern U S are severely infested with this
pest (personal observation, BarbaraJ. Smth) and R FA nounds are often
present at the base of many of the plants. Mst bl ueberry fields are
irrigated using drip irrigation systens. Blueberries have extensive but very
shal | ow root systens and soil excavated for R FA nmounds results in the
exposure of roots to the surface environment. M ants in infested areas
appear to be nmuch weaker and nore chlorotic that the non-i nfested plants
(personal observation, Ti mLockley); however, no information regardi ng R FA
damage to bl ueberries appears in the literature. In additionto any damage
to the blueberry plant that nay occur, RIFA al so present a hazard to workers
and pickers inthe field. This hazard is of particular concernto growers
who market their blueberries through a " pi ck-your-own" busi ness. The

obj ective of this study was to determne the rel ati ve danage to commercial ly
grown bl ueberries by RFA in Mssissippi.

MATERI ALS AND METHCDS:

The trial was conducted on an 8 ha R FA infested bl ueberry farml ocated in
Covi ngton County, Ms(latitude 31.4 N. Rabbi t eye bl ueberry pl ants had been
establ i shed i n 1983 and 1984 on a Ruston fine sandy | oamsoil with a pH of
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6.1-6.4. Peat moss was incorporated into each planting hole prior to
planting. Plants were maintained following recommended fertilizer and
cultural procedures (Spiers et al. 1985). Plants were irrigated via a drip
irrigation system with an emitter located at the base of each plant. Water
was applied to each plant on an as-needed basis (ca. 8 liters/day during the
growing season). Prior to the initiation of this study, a survey was made to
determine the severity of the RIFA infestation in the field using the
population index method (Harlan et al. 1981) as modified by Lofgren and
Williams (1982) (Table 65).

The study site was divided into two replications based on age of the plants.
Two treatments (infested and non-infested plants) were applied. Each plot
consisted of one row of 75 to 100 Tifblue variety plants. Logic® fire ant
bait (1% fenoxycarb) was applied at a rate of 1.68 kg/ha equivalent to a
strip within each treatment plot 11 m wide by ca. 180 m long on 10/15/89 and
10/23/90. A treated strip was centered on rows 10 and 100. A population
index survey conducted on 10/10/89 confirmed that RIFA had been significantly
reduced in the treated area (Table 65). These rows became the non-infested
treatment for this study and two untreated rows (40 and 70) were used as the
infested treatment. A buffer zone of 90 m was established between the

infested and non-infested rows.

On 11/13/89, every fifth plant in the 4 treatment rows was measured for
height and width. A volume was also calculated for each bush. There were no
significant differences between treatments at the initiation of the study in
plant height, width or volume (Table 66). On 5/22/90 and again on 6/15/91,
the height and width of the same plants was measured and a volume calculated.
The change in plant size was calculated by subtracting the plant size at the
beginning of the study from the plant size at the termination of the trial.
All berries on six plants from the infested and six plants from the
non-infested treatments were harvested and total yield and berry size was
determined. A population index survey of RIFA infestation was also made at

that time.
RESULTS :

There were significant differences in the change in plant height, width and
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volume between the infested and non-infested treatments in 1990. Non-
infested plants had a significantly greater increase in each size parameter
than did the infested plants (Table 66). Infested plants were slightly
shorter at the end of the study than they were at the start of the study.
This was probably due to the bending of the top branches caused by the weight
of the berries. No significant differences in yield or average berry size
was noted between the infested and non-infested plants harvested in 1990.
However, many of the flowers on the plants in the test field were killed by
two late freezes in the spring of that year. Average yield of the 12 bushes
sampled was only 952 g/bush. Berry size was small because most éf the
berries were green at the time they were collected. There was a
significantly.greater increase in plant volume for the non-infested plants
when compared to the infested plants within these 12 plants. The application
of Logic® effectively eliminated RIFA from the treated area of the field.
Non-infested plants within the treated rows showed significantly larger
increases in plant height, width, and volume when compared to the plants in
the infested rows. This difference was apparent within 10 months of

application.

Following the 1990 treatment, the population index for the treated rows
remained at 0 (Table 65). On 6/15/91, 20 plants from both treatments and the
untreated checks were measured and an average yield determined per treatment.
There were no significant overall differences in plant volume however yield
results showed a significantly higher number in that volume. However, yield
results showed a significantly higher number in the treated rows (2037
g/bush) than in the untreated checks (1695 g/bush) [Table 67].

We feel that the data presented here indicate that red imported fire ants
cause injury to blueberry plants which can result in potential yield loss.
Only diazinon, as a drench, is currently registered for use against RIFA in
blueberry fields. Individual mound drenches require large volumes of water
and are labor intensive. The broadcast application of Logic would seem to be
both a logistically and ecologically sound method of control of RIFA in

blueberries.
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Table 65. Relative Populations of the Red Imported Fire Ant in
Logic (fenoxycarb) Treated and Untreated Rows of
Rabbiteye Blueberries [1990].

RIFA Population Index
Days Post-application

Row Age Treatment (9) (30) (120) (300)
10 01d Treated 415 24 10 3
40 0ld Untreated 352 245 450 130
70 Young Untreated 225 240 290 110

100 Young  Treated 330 52 3 0
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Table 67. Effect of IFA Infestation on Growth and Yield of ‘Tifblue’
Rabbiteye Blueberry Plants [1991].

B

Plant Size Treated Untreated Co Varl/ ANOVA
Yield [g] 1711 2018 .25 .21
Berry Size [g] 0.48 0.46 .13 .14
Volume [start] cm3 1484 1512 - .84
Volume ([end] cm3 2042 2037 .98 .98
Div. Vol. cm3 558 526 .85 .88
Yld/Vol. [g/cm3] .83 1.0 .06 .04

1/ Co Variance calculated using volume at beginning of study

as an error term.

173

L i L.i

L4 L 3

L 4

L 3

-

|

.
-y
“
"N
-
s! |

-y



PRQIECT NO: FAQ04GO19
PROJIECT TITLE Systematic Survey of the Three Coastal Counties of M ssissippi

for Incidences of Polygynous Col onies of the Red Inported Fire
Ant, Solenopsis invicta Buren.

TYPE REPCRT: Final
LEADER/PARTICIPANT(s): Ti not hy Lockley

IMTRODUCTION

Mat ure col oni es of Solenopsis invicta Buren have, until relatively recently,
been consi dered nonogynous (Lofgren et al. 1975).  Tschi nkel and Howard(1978)
concl uded fromtheir study of col ony founding and queen repl acenent that

col oni es often have nore than one mated queen, but are, never-the-l ess,
functional | y nonogynous (i.e. only one of the queens will |ay eggs).

The red inported fire ant (RFA entered the United States at the port of

Mobi | e, Al abama ca. 1940 (Lofgren et al. 1975). By 1957, they had entered the
state of Texas. Reports of polygyny(multiple queens) started to appear in
the early s at two wdely separate | ocations--M ssi ssippi (dancey et al.
1973) and Texas(Hung et al. 1974). These studies found that nmultipl e queens
were gravid and that, when separat ed, produced brood. Fromthese
observations, they concl uded that these col oni es were functional |y pol ygynous.
Since their first discovery, pol ygynous col oni es have been reported from
Arkansas (Banks and Col i ns, unpublished data), Georgia and Loui si ana
(Fletcher 1983) and F orida(Lofgren and WI i ans 1984).

The pol ygyne phenonena is not just limted to 5. invicta. Several other ant
speci es have been observed to have nul tiple queens(WIson 1971). Qeen
(1952) observed | arge nunbers of dealate queens (+ 25) in col onies of the

bl ack inported fire ant, Solenopsis richteri Forel. Fertility, however, was
not determned. Polygyny has al so been reported fromnative Anericanfire
ants, Solenopsis geminata(Banks et al. 1973) and Solenopsis XVl oni
(Summerlin 1976). (Qancey et al. (1989) reported the occurrence of pol ygyny
anong popul ations of the . invicta X §. richteri hybrid.

The nechani sns behi nd the i ndependent occurrences of pol ygyny anong R FA
col oni es is unknown, but the frequency of this formseens to be increasing
(dancey et al. 1987). However, a recent survey of the M ssissippi site where



polygynous mounds were first reported showed a significant decline in

polygyny. Of the mounds examined in and around the site, only ca. 50% were

polygynous.

OBJECTIVE:

A number of questions concerning polygyny in S. invicta remain to be answered.
Among these are (1) how are polygynous colonies geographically distributed
locally in relation to monogynous colonies, and (2) are polygyne:colonies
permanent or are they merely a temporary aberration? To help answer these
questions, a systematic survey was conducted in 1989, 1990 & 1991 to determine

the current extent of polygyny in the three coastal counties of Mississippi.
MATERTALS AND METHODS:

The survey was conducted using Mississippi State Highway Commission (MSHC)
maps of the three Mississippi coastal counties of Hancock, Harrison, and
Jackson. The survey was made at the juncture of all non-urban paved roads
within the boundaries of all three counties. The area immediately adjacent to
these junctures (6 meters from the road and 50 meters along its lengths) was
surveyed. A maximum of ten mounds per site were excavated and examined at
length for the presence of RIFA dealate queens. Tschinkel and Howard (1978)
described the phenomena of functional monogyny in colonies of S. invicta.
Because of this phenomena, when more than one dealate was observed within an
excavated colony, replicate samples of the dealates were collected, placed in
80% ethanol and returned to the Imported Fire Ant Station at Gulfport, MS for
dissection under magnification to determine the gravidity of each specimen.
Examined sites were each given a code based upon the map coordinates indicated

on the MSHC maps.

RESULTS AND DISCUSSION:

Of the three counties surveyed, Jackson County had the least number of paved
roads followed closely by Hancock County. Harrison County contained ca. 2.5

times the total number of roads as the two adjacent counties. In Jackson

County, a total of 23 sites were examined. In 1989, eighteen of these sites
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proved to be monogynous. Four of the remaining sites contained both multiple
and single queen mounds. Only one site was completely polygynous. Ten of the
monogynous sites contained colonies in which multiple, sterile, dealate queens
were found. In 1990, the multiple queen site had reverted to a mixed
population. No discernable change was noted in the habitat. Approximately
2.0 km to the east, a site that had been mixed the previous year had become
completely polygynous. One site remained mixed (Hwy 57/I-10) and two sites
had changed from mixed to single queen. In 1991, the polygynous site found in
1990 remained multiple-queen. The one mixed site had reverted to single-queen

and no new mixed or polygynous sites were located.

Hancock County contained 30 sites. In 1989, a single site located near Point
Clear was completely polygynous. Three sites were mixed. In 1990, the
multiple queen site remained unchanged. However, two of the mixed sites had
reverted to single queen sites. Four of the monogynous sites were found to be

functionally monogynous. There was no discernable change among the sites in
1991.

Harrison County contained 126 sampling sites. In 1989, 1 site was completely
polygynous. Eleven of the sites were mixed and 115 were totally monogynous.
Thirteen of the monogynous sites contained unfertilized dealates. In 1990,
the polygyne site remained unchanged. Of the 11 mixed sites examined in 1989,
only two remained. The other nine had reverted to monogyny. One new site was
found to be mixed. In 1991, the polygyne site remained unchanged. The two
mixed sites examined in 1990 also remained. One new mixed site was documented

(the site had been noted as mixed in 1989).

CONCLUSION:

Mississippi can lay claim to the dubious distinction of having been the state
from which the first polygynous RIFA were reported. The site, located near
Hurley, Jackson County, Mississippi was known among fire ant workers as ”Queen
City”. Eighteen years later, the same site is ca. 50% monogynous. At the
same time, in states like Florida and, most notably, Texas, multiple queen
colonies are on the advance with no sign of decline. A survey carried out by
the Texas Department of Agriculture in 1988 found 79 of 122 Texas counties

infested with multiple queen colonies. 1In each of the three counties surveyed
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in Mississippi, only a single site in each proved to be totally polygynous.
Are the polygyne colonies on the decline in southeast Mississippi? Are their
numbers static? Are they growing? Data from these surveys would seem to
indicate that polygyny, at least along the Mississippi Gulf Coast, is not
significantly expanding and that it may even be declining somewhat. Future,
annual surveys at these same sites over the next few years may help us in

answering these questions.
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APPENDI X T1

PROTOOCOL FCR Bl QASSAY CF | NSECTI A DE TREATED
NURSERY POTTI NG MEDI A WTH ALATE | FA QUEENS

[ntroduction: The devel opment of quarantine treatnents to prevent
artificial spread of inported fire ants(IFA in nursery stock requires
the eval uation of candi date pesticides, dose rates, formul ations, etc.
The use of a | aboratory bioassay procedure for these eval uations provides
a rapi d and i nexpensi ve neans of eval uating the nunerous candi dat es
tested each year. Various bioassay procedures have been devi sed over the
years, but the procedure currently used by the USDA, APH S Inported Fire
Ant Laboratory in Qul fport, Mssissippi, is described herein. This
procedure is a slight nodification of the test described by Banks et al.,
1964(J. Econ. Entonol. 57:298-299).

Col lection of test insects: Fieldcollected alate inported fire ant
queens are used as the test insect. |FA colonies are opened with a spade
and given a cursory examnation for the presence of this Iife stage.

Al ate queens are seldom if ever, present inall IFA colonies in a given
area. Some colonies will containonly nmales, others nay have fewor no
reproductive forns present, others may contain both nal es and queens,
while some will containonly alate queens. Seasonal differences in the
abundance of queens is quite evident; in the warmer nmonths of the year
50%or more of the colonies in a given area may contai n queens. However,
inthe cooler nonths, it is not uncormon to find that | ess than 10% of

t he col oni es checked wi || contain an abundance of al ate queens.

Therefore it is necessary to exam ne nunerous col oni es, sel ecting only

t hose whi ch contain | arge nunbers of alate queens for collection. During
winter, ants will often cluster near the surface of the nound facing the
sun. Collection during mdday on bright, sunny days is highly
recomended for w nter; whereas the cooler tine of day is reconmended for
hot, dry days of sunmmer. nce a colony(or col onies) has been sel ect ed
for collection, the entire nest tumulus is shovelled into a 3-5 gallon
pail. Pails should be given a liberal dusting wth tal cumpowder on the
Interior sides to prevent the ants fromclinbing up the sides of the pail
and escapi ng. Approxi nately 3-6" head roomshoul d be I eft to prevent
escape. An effort should be nade to collect as many ants as possi bl e
whil e mnimzing the col | ection of adjacent soil which will contain few
ants. (ol lected colonies are then transported to the | aboratory for a
3-5 day acclimationperiod. The addition of food or water during this
period is not necessary. A ate queens are collected with forceps after
placing a 1-2 liter aliquot of the nest tunulus in a shallow | aboratory
pan. Again, the use of talc on the sides of containers prevents escape,
whi | e tal ced rubber gl oves mnimzes the nunber of stings experienced by
the collector. The forceps shoul d be used to grasp the queens by the

Wi ngs in order to prevent nechanical injury. An experienced coll ector
can col [ ect 200-300 queens per hour. It is generally advisable to place
col l ected queens in a 500 cc beaker of other suitable vessel containing
noi st paper towels prior to being introduced into the test chanber

Test chanbers: Test chanbers are 2.57 x 2.5" plastic flower pots which
have been equi pped with a labstone bottom Labstone i S generally
avai | abl e through dental supply firnms such as Patterson Dental Co., 2323
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Edenborn Ave., Metairie, Louisiana. The labstone bottom prevents the
queens from escaping through the drain holes in the bottom of the pot and
also serves as a wick to absorb moisture from an underlying bed of wet
peat moss (see Figure 1). Ants are susceptible to desiccation so
humidity/moisture levels must be optimized. Pots should be soaked in
water to moisten the labstone prior to placing potting media in the pots.
Plastic petri dishes are inverted over the tops of the pots to prevent
escape from the top of the test chambers. Prior to placing queens in the
test chamber, 50 cc of treated potting media is placed in the bottom of
each pot. Due to possible pesticide contamination, test chambers are

discarded after use.

Replicates: Each treatment to be evaluated is subdivided into 4
replicates; with one test chamber per replicated. Five alate queens are
then introduced into each replicate.

Test interval: All evaluations are based on a 7 day continuous exposure
period. 1i.e., introduced queens remain in the test chambers for 7 days.
At this time the contents of each chamber are expelled into a shallow
laboratory pan and closely searched for the presence of live IFA alate

queens.

Recording of data: Results of each bioassay are entered on the attached
data form. Conclusions regarding efficacy and residual activity of the

candidate treatments are drawn from this raw data.

Time estimates: The time required to conduct a bioassay will vary
greatly, dependent upon a number of factors:

1. Availability of queens; supply is primarily influenced by
season. More time will be spent collecting queens in winter or
during extreme droughts.

2. Number of treatments to be evaluated; e.g., if only a single
treatment and an untreated check are to be evaluated, only 40
queens/month are needed. Conversely, a test involving &
insecticides at 3 rates of application (12 treatments + untreated
check) will require 260 queens monthly for the duration of the

test.

Duration of the trial: A successful preplant incorporated treatment for
nursery potting soil must provide a minimum of 12-18 months residual
activity in order to conform with normal agronomic practices of the
nursery industry. Since some plants may be held for longer periods of
time prior to sale, a 24-36 month certification period (residual
activity) would be ideal. Therefore, most initial or preliminary trials
with a given candidate treatment are scheduled for 18 months.
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APPEND X T1I

PROTOOCL FCR EVALUATI CN OF GRANULAR SO L | NSECTI A DES
FOR QUARANTI NE TREATMENT CF NURSERY POTTI NG SO L

1. General: Inorder to conply with I FA quarantine regul ations,

shi pment of potted nursery plants cannot be approved by PPQor State

I nspectors unl ess the soil in which the plants are grow ng has been
treated with an approved pesticide or other procedure. Chlordane dust (4
ounces of 5%/cu. yd. of soil) served this purpose until its use was
cancel | ed by EPA on March 6, 1978. Five percent granul ar chlorpyrifos
was adopted for programuse in Decenber 1979 and di scontinued in 1981.

I'n 1984, chlorpyrifos in either a 2.5% granular or a 10%granul ar

formul ation, was added to the treatment program A prem xed granul ar
insecticide treatrment is favored by nost growers due to the ease of
application and rel ati ve cost conmpared to ot her procedures such as |iquid
drenches, fum gation, bare-rooting, etc.

2. Requirement of the pesticide: Candidate pesticides nust neet certain
rigidrequirenents in order to be considered an effective treatnent:

A The candidate nust be toxic to the IFA(100% kill of al ate queens
i n | aborat ory bi oassays).

B. The candi date nust denonstrated a mnimumof 12 to 18 nonths
residual acitvity(so that growers will not be forced to apply
additional treatnents until repotting with fresh soil becones
necessary due to plant root devel opnent).

C The candi dat e nust not cause phytotoxicity to the nunerous

speci es and types of plants which are grown in the treated
nmedi a.

D. Low nmammalian toxicity(dernal) due to worker exposure.
E Econonical to use.

3. Preparation of potting soil - toxicant nmixture:

A. The standard I FA potting nedi a(adopted Septenber 1991),
consisting of a 3:1:1 mxture of mlled pine bark:sphagnum peat

moss:sand, IS prepared by mxing 1.5 cu. ft. batches in a
portabl e cenent m xer.

Speci al i zed or comnmerci ally avail abl e potting medi a can be
substituted for the above as necessary.

B Candidate toxicants are blended into the potting soil at an
initial rate of 100 ppm based on dry wei ght bul k density of the
media, i.e. if bulk density = 480 1b/cu. yd., then 1 m xer | oad
wei ghs 26. 7 | bs.
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4.

S.

480 1bs _ X 1bs.
27 cu. ft. 1.5 cu. ft.

X = 26.7 lbs.

So that 100 _ Xg. Al
1,000,000 26.7(454)

X = 1.21 g. Al/mixer load

The actual amount of each candidate toxicant needed to treat a 1.5
cu. ft. batch of media is computed as follows:

c (X) = 1l.21

Where C = % AI of the candidate
and X = g. of candidate needed for 1.5 cu. ft. of media

e.g. given a 15% granular candidate:

.15 (X) = 1.21
X = 8.07 g. of a 15G candidate/1.5 cu. ft. media

C. After the candidate toxicant is added to the potting media, the
cement mixer is operated for about 1/2 hour in order to insure
thorough blending of the toxicant with the potting media.

D. After the mixing process is complete, the treated media is poured
into 1 gallon plastic nursery pots and weathered outdoors under
simulated nursery conditions (1” to 2” irrigation weekly) until
the first bioassay is conducted 30 days after treatment.

Bioassay: See Protocol for Bioassay

Dose rate: Depending upon results obtained with the initial

concentration of 100 ppm, additional tests with various dose rates may be
indicated.
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APPENDI X | V

PROTOOCL FCR GONDUCTI NG BAI T ACCEPTANCE STUDI ES

1. Ceneral: A laboratory bioassay for feeding acceptance is a standard test
used to deternine the relative attractancy of various | FA baits or conponents
of baits. Field-collected captive ant colonies are given a free choice to
sel ect 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 consunming greater quantities of the bait of their choice.

2. ollection of Ant QGolonies: Fragments of colonies containing all life
forns (workers, inmature, winged sexual s and occasionally, the mated queen) are
collected frominfested fields by shoveling a portion of the nest tunulus into
a plastic dishpan. The colonies are then transported into the | aboratory and
allowed to acclimate and rebuild the nest structure for 3-4 days prior to
testing.

3. Preparation of the Standard Bait: A standard bait known to be attractive
to ants is prepared by mxing fresh soybean oil and pregel |l ed 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 formul ated bait which may have deteri orated
due to storage, etc. Each candidate bait is tested on five.different col oni es,
and the results reported as an average response of all col oni es.

5. Bioassay: Four grans of a candidate bait contained in a plastic petri dish
are pl aced on the surface of each of the 5 test col onies. Simltaneously, 4
grans of the freshly prepared standard bait in an identical dish are placed
approximately 4-5 inches fromthe candi date bait. Foraging workers are then
provided a free choice to feed on the bait of their preference. After a 24
hour feeding period, the dishes are renmoved and the anount of each bait
consuned i s determ ned by wei ghi ng.

6. Computation Of Acceptance Ratio: An acceptance ratio for each candi date
bait is conputed i n the foll owi ng nanner:

No. erams candi date consuned
No. grans standard consuned

= acceptance ratio

An acceptance ratio with a value of less than 1.0 indicates 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 nore attractive than the
st andar d.

Lofgren et al. (1961) Jour. Econ. Ent. 54:1096-1100, reported on the eval uation
of 222 different food materials, and provided a |ist of those which gave an
acceptance ration of 0.75 or higher. By convention, this figure has becore the
m nimumrati o recogni zed as acceptabl e by nost | FA resear chers.
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APPENDI X V

PROTOCOL FCR PREPARATI ON OF NURSERY POTTI NG MEDI A

CGeneral :

Strong-Lite® potting mx was adopted as the "standard” media in 1988 in
an effort to naintain uniformty among the numerous trials conparing
rates of dissipation of candidate toxicants. MNumerous trials have been
conducted wi th that m x; however, effective Septenber 1, 1991, the
standard m x was changed to the nedia used by Dr. A J. Laiche,

M ssi ssippi Agricultural Forestry Experiment Station(NMFES),
Poplarville, MB. This change was pronpted for several reasons:

1. Cost of Strong-Lite mix increased from$6.50 per 3 cu. ft. to
$12.95 per 3 cu. ft. ($116.55 per cu. yd)

2. The Strong-Lite mx is actually a bedding m x, rather than a
growi ng nediumtypically used to grow woody ornamental s to
mar ket abl e si ze. Therefore, the MAFES mx wi ||l be nore
representative of the mxes used in the industry.

Preparation of Media:

The VAFES mx i s blended as follows (A J. Laiche, personal
comuni cati on):

3 parts mlled pine bark
1 part sand
1 part sphagnum peat
(i.e., 3:1:1 by vol une)

anendnents are as follows: (cu. yd. basis)
4# dolomte

1# 25/10/0 conpl ete fertilizer

1# super phosphate (0/20/0)

1# micromix

conpl ete fertilizer added according to crop, i.e.,
12 tsp. Stay-Geen per 6~ every 4-6 wks. for
short-termcrops.

Conponents of the MAFES mix will be purchased in bul k and bl ended on-site

as needed. Cost of the MAFES nedia wi |l be approxi mately $16.56 per cu.

}’ga dFor routine pesticide screening trials, amendnents wi |l not be
added.
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