
















SECTION I 

DEVELOPMENT OF QUARANTINE 

TREATMENTS 

FOR NURSERY POTTING MEDIA 



PROJECT NO: FA02G037 

PROJECT TITLE: Evaluation of Candidate Potting Soil Toxicants, 1988. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Tim Lockley 

INTRODUCTION: 

An evaluation of a limited number of candidate toxicants for 

incorporation into nursery potting soil was begun in December 1988, in 

order to expand the options available to commercial growers of nursery 

stock. 

MATERIALS AND METHODS: 

Test procedures used to evaluate all candidate toxicants were as follows: 

granular formulations of each product tested were blended into nursery 

potting soil (Strong-Lite@, 382 lbs. per cubic yard) at an initial rate 

of 86.3 ppm Capture@ 0.3G was incorporated at 72.6 ppm. A portable 

cement" mixer (2 cu. ft. capacity) was used to blend the toxicants into 

the potting media, and was operated for one hour per batch to insure 

thorough blending. Treated media was then poured into two-quart capacity 

plastic pots and weathered outdoors at Gulfport, MS under natural 

conditions for one month prior to the first bioassay. No additional 

irrigation water was added. 

Bioassays (Appendix 11) were conducted in the laboratory by confining 

alate queens to treated soil placed in 2"x2" plastic pots equipped with a 

LabstoneQ bottom. The labstone absorbed moisture from an underlying bed 

of damp peatmoss. 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. 







PROJECT NO: FAOlG020 

PROJECT TITLE: Evaluation of Candidate Potting Soil Toxicants, 1990. 

TYPE REPORT: Final 

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

INTRODUCTION: 

Chlordane 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 

cancellation of registration in December 1979. 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 

most effective treatment thus far is chlorpyrifos (Collins et al. 1980). In 

January 1980, Dow Chemical Company obtained registration of a 5% chlorpyrifos 

granule which was marketed under the trade name FA-5. This product was 

applied at a rate of 0.5 lbs. FA-5 per cubic yard of potting media. Several 

cases of possible FA-5 related phytotoxicity to greenhouse grown succulent 

plants in Central Florida prompted the registrant to withdraw this product 

from the market 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 Chemical and Service, Inc., Pasadena, Texas. At the 

current time this is the only registered product for this use pattern. 

A limited number of candidate potting soil toxicants were evaluated in 1990 

in an effort to expand the number of options available to growers who ship 

containerized plants outside the IFA regulated area. As in previous years, 

our efforts were impeded by the small number of suitable candidates. 

METHODS AND MATERIALS: 

Test procedures used to evaluate all candidate toxicants were as follows: 

granular or dust formulations of each product tested were blended into nursery 

potting soil, (Strong-Lite@, 382 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 one hour per batch to insure thorough blending. 

Treated media was then poured into one-gallon capacity plastic pots and 







PROJECT NO: FAOlG161 

PROJECT TITLE: Evaluation of Candidate Pot t ing  S o i l  Toxicants,  1991. 

TYPE REPORT: Inter im 

LEADER/PARTICIPANT(s): Lee McAnally and Homer Col l ins  

INTRODUCTION: 

An on-going screening program t o  evalua te  insec t i c ides  applied a s  a p re -p lan t  

incorporated treatment  f o r  nursery p o t t i n g  s o i l s  has been conducted by the  IFA 

S t a t i o n  s ince  1974. The number of s u i t a b l e  candidate po t t ing  s o i l  toxicants  

was extremely l imi t ed ,  and only one new compound was placed on t r i a l  i n  1991. 

However, one product (Force@ 1.5G) has shown good p o t e n t i a l  i n  previous t r i a l s  

and was r e t e s t e d  i n  t h i s  t r i a l .  Cypermethrin was previously t e s t e d  a s  a 

0.75G, bu t  the  Demon@ 50WP formulation was included i n  t h i s  t r i a l  because it 

had no t  been t e s t e d .  

METHODS AND MATERIALS: 

Test  procedures used t o  evalua te  a l l  candidate toxicants  were a s  follows: 

granular  o r  dus t  formulations of each product t e s t e d  were blended i n t o  nursery 

p o t t i n g  s o i l  (MAFES Mix [Appendix V ] ,  900 pounds per cubic yard) .  A po r t ab le  

cement mixer (2 cu. f t .  capaci ty)  was used t o  blend the  toxicants  i n t o  the  

p o t t i n g  media, and was operated f o r  15 minutes per batch t o  insure  thorough 

blending. Treated media was then poured i n t o  one-gallon capaci ty p l a s t i c  pots  

and weathered outdoors under simulated nursery condit ions f o r  one month p r i o r  

t o  the  f i r s t  bioassay. Bioassays were conducted i n  t h e  labora tory  by 

confining a l a t e  queens t o  t r e a t e d  s o i l  placed i n  2" x 2" p l a s t i c  flower po t s  

equipped with a Labstone@ bottom. The labstone absorbed moisture from an 

underlying bed of damp peat  moss. There were four r e p l i c a t e s  per t reatment  i n  

each bioassay.  Each pot  ( r e p l i c a t e )  contained 50 cc .  of t r e a t e d  s o i l  and f i v e  

a l a t e  queens. Queen mor ta l i ty  was assessed  a f t e r  seven days of continuous 

confinement t o  the  t r e a t e d  s o i l .  Treatments which were e f f e c t i v e  a t  the  f i r s t  

bioassay i n t e r v a l  were aged and r e t e s t e d  periodically..  Treatments t e s t e d  were 

a s  follows: 







PROJECT NO: FAOlG030 

PROJECT TITLE: Evaluation of a Spray-on Procedure for Treatment of 
Potting Soil. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Historically, certification of containerized plants has been achieved either 

through the incorporation of granular or dust formulation of an insecticide 

into the media or by immersion or drenching plants with an insecticide 

solution. The most commonly used treatment involves incorporation of Dursbana 

2.5G into potting media. Nurseries utilize a variety of mixing procedures 

ranging from very sophisticated to very basic. Since incorporation of 

granular or dust formulations directly impacts the effectiveness of a 

treatment, thorough incorporation is imperative. Unequal mixing can result in 

"hot spots" in the treated media, as well as areas which may be undertreated. 

A totally different concept for application of a quarantine pesticide to 

potting media would be the use of a spray in lieu of incorporation, immersion, 

or drenching. Granular or dust formulations of candidate treatments do not 

lend themselves to a spray-on applicator. However, certain long-residual 

liquid treatments would appear to be compatible with a spray-on procedure. 

Talstara lOWP, a synthetic pyrethroid, already labelled for use on ornamentals 

by FMC Corp., has provided over 20 months activity when incorporated into 

potting media at various rates. Empire@ 20, a micro-encapsulated 

chlorpyrifos formulation by Dow Chemical, has provided up to 7 months residual 

following a drench application at 120 ppm in one preliminary study. These two 

formulations were evaluated for residual activity following a spray-on 

application to nursery potting media at 100 ppm. 

METHODS AND MATERIALS: 

Strong-Litea potting media was used in this trial. One-half of the amount of 

the media to be treated (i.e., 1.5 cu. ft.) was spread on an asphalt surface 

to a depth of 1.5 inches. Dimensions of the soil pile were 3.5' x 3.5' x 

0.12' (i.e., 1.5 cu. ft). One half of the insecticide was sprayed on at a 







PROJECT NO : FAOlGO61 

PROJECT TITLE: Further Evaluation of a Spray-on Procedure for Treatment of 
Potting Soil with TalstarB 10WP. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Historically, certification of containerized plants has been achieved either 

through the incorporation of a granular or dust formulation of an insecticide 

into the media or by immersion or drenching plants with an insecticide 

solution. The most commonly used treatment involves incorporation of Dursban@ 

2.5G into potting media. Nurseries utilize a variety of mixing procedures 

ranging from very sophisticated to very basic. Since incorporation of 

granular or dust formulations directly impacts the effectiveness of a 

treatment, thorough incorporation is imperative. Unequal mixing can result in 

"hot spots" in the treated media as well as areas which may be undertreated. 

A totally different concept for application of a quarantine pesticide to 

potting media would be the use of a spray in lieu of incorporation, immersion, 

or drenching. Granular or dust formulations of candidate treatments do not 

lend themselves to a spray-on applicator. However, certain long-residual 

liquid treatments would appear to be compatible with a spray-on procedure. 

Talstar lOWP, a synthetic pyrethroid, already labelled for use on ornamentals 

by FMC Corp., has provided excellent activity when incorporated into potting 

media at various rates of application. Preliminary results following a 

spray-on treatment with Talstar lOWP at 100 ppm indicate that residual control 

for 17 months following treatment was obtained (see Report FAOlG030). An 

additional study using much lower rates of application was initiated on 

4/24/9 1. 

METHODS AND MATERIALS 

As in the study cited above, Strong-Lite@ potting media was again used in this 

trial. The dry weight bulk density of Strong-lite is 382 lbs./cu. yd. 

One-half 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. Dimensions of the soil 







PROJECT NO: FA01G090 

PROJECT TITLE: Evaluation of Bifenthrin 0.2G and Telfluthrin 1.5G 
Incorporated at Varying Rates in a Standard 
Potting Media. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Tim Lockley 

INTRODUCTION: 

Chlordane [5% dust] applied at a rate of 4 oz./cu. yd. of potting media 

was used as a quarantine treatment for containerized nursery stock until 

its cancellation in late 1979. An on-going program of evaluation of 

insecticides as pre-plant incorporated treatments for nursery potting 

soil has been conducted since 1974. To date, the most effective 

treatment is chlorpyrifos [Collins et al. 19801. Recent re-evaluations 

of the efficacy of chlorpyrifos have led to new, tighter restrictions on 

its use as a quarantine material. Chlorpyrifos, however, remains the 

only chemical given a wide registration for this use pattern. 

As part of an attempt to increase the number of options open to 

commercial nurserymen, new toxicants are constantly being screened for 

extended residual activity and efficacy against IFA. Among the most 

promising of these candidates are bifenthrin [FMC] and tefluthrin [ICI]. 

MATERIALS AND METHODS: 

On March 7, 1990, granular formulations of bifenthrin [Capture@ 0.2GI and 

tefluthrin [Force@ 1.5GI were mechanically incorporated into a commercial 

nursery potting media [Stronglite, 382 lbs/cu.yd.] at rates of 12.5, 

25.0, 50.0, 75.0 and 100.0 ppm. A portable cement mixer, used to blend 

the toxicants into the media, was operated for 1 hour to insure a 

thorough blending. Treated media was placed into 75 standard one-gallon 

capacity plastic pots [per treatment] and weathered out doors under 

natural conditions. Supplemental irrigation was added as deemed 

necessary to simulate nursery practices. 

Bioassays were conducted in the laboratory by confining alate IFA queens 

to treated media in 2" x 2" plastic pots equipped with Labstoned bottoms. 







PROJECT NO : FAOlGl3O 

PROJECT TITLE: Impact of Bulk Density and Components of Potting Media on 
Residual Activity of Bifenthrin Applied Topically or 
Incorporated into the Media. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Anne-Marie Callcott 

INTRODUCTION: 

Talstar@ lOWP (bifenthrin) has shown extremely long residual activity in 

various trials conducted by the IFA Station. Dose rates ranging from 100 

ppm to 25 ppm have lasted for up to 12 months following incorporation of 

the pesticide into potting media. Most recent trials using topical 

applications at 100 ppm have provided 9 months residual activity against 

alate IFA queens. The need for more information on performance of 

befenthrin in various types of media and influence of application 

procedure on efficacy prompted the present study. 

METHODS AND MATERIALS: 

Four types of nursery potting media were included in this study. 

Characteristics of each media were as follows: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Bulk Density 

Media (lb/cu yd) Components 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Strong-Lite@ 400 blend of composted peat 

moss, pine bark, 
vermiculite and perlite 

601 unknown; highly organic, 
no vermiculite 

Doddse 332 1:l pine bark:peat moss 
1 cu ft/cu yd airolite 
8 lbs lime/cu yd 
1.5 lbs micromax/cu yd 
(micronutrients) 

IFA lab mix 1124 1:l:l sand:pine bark: 
peat moss 

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







PROJECT NO: FAOlGlSO 

PROJECT TITLE: Effect of Irrigation on Residual Activity of 
Talstara lOWP Incorporated into Potting Media. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Talstar lOWP (bifenthrin) is a synthetic pyrethroid which has shown great 

promise as an IFA toxicant when applied topically or incorporated into 

potting media. Talstar lOWP incorporated into potting media and 

subjected to normal horticultural practices have shown residual activity 

up to 36 months (FA02G037). More recent trials using topical application 

at 10-25 ppm have provided 8 months or more of residual activity against 

IFA alate queens (FAOlG130), depending on media type. This study was 

initiated to determine the effects of varying amounts of irrigation on 

the residual activity of bifenthrin. 

METHODS AND MATERIALS: 

Talstar lOWP was incorporated into Strong-Lite@ potting media using a 2 

cu. ft. cement mixer 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 amount of irrigation (in addition to 

natural rainfall) per week. Irrigation rates are 1 inch, 2 inches, and 4 

inches per week. 

At monthly intervals following treatment, 3 pots from each irrigation 

group was composited and bioassayed with alate queens according to 

procedures described in Appendix 11. 

RESULTS : 

At 15 months post-treatment, all irrigation treatments are providing 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 81.  









PROJECT NO : FAOlG140 

PROJECT TITLE: "Off-Station'' Talsta* Cooperator Study: Topical 
Application to Potting Media. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Anne-Marie Callcott, R. Mitchell (FMC 
Corp. - Jackson, MS), J. Stephenson 
(Mobile, AL), B. Sparks (Tifton, GA) 
R. Mizell (Monticello, FL) 

INTRODUCTION: 

Bifenthrin is a synthetic pyrethroid which has shown promise for control 

of IFA in nursery stock when either a lOWP (Talsta*) or 0.2G formulation 

is incorporated into potting media. Another method of application is an 

"over-the-top" or topical application directly to the surface of the media 

in lieu of incorporation. This study investigates the residual activity 

of Talstar lOWP when applied topically at various rates and aged in 

several geographical locations. 

MATERIALS AND METHODS: 

Cooperators were located in Jackson, MS; Mobile, AL; Tifton, GA and 

Monticello, FL. A 100 g. sample of soil to be used at each location was 

sent to A&L Agricultural Laboratories of Memphis (411 N. Third St., 

Memphis TN 38105-2723) for bulk density determination. Bulk densities 

were as follows: 

Dry Weight 
Bulk Density 

Location (lbs . /cu. ft. ) %Moisture , 

Jackson, MS 14.1 55.6 

Mobile, AL 15.8 55.2 

Tifton, GA 44.4 19.2 

Monticello, FL 44.4 19.2 







PROJECT NO : FAOlG180 

PROJECT TITLE: Phytotoxicity of Talstar@ lOWP Surface Applied and 
Preplant Incorporated to Selected Cultivars of Succulent 
and Woody Ornamental Plants. 

TYPE REPORT: Final 

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

INTRODUCTION: 

Among the many toxicants evaluated at the Gulfport IFA Station, one of 

the most promising is bifenthrin [Talstar lOWP]. Data suggests 

exceptional residual activity for this pyrethroid at a number of 

different rates. Although a significant amount of data has been gathered 

concerning the effect of bifenthrin on IFA, no data exists as to its 

potential phytotoxic effect on nursery stock. As part of our continuing 

evaluation of bifenthrin, tests were undertaken at the Mississippi 

Agricultural and Forestry Experiment Station (MAFES) at Poplarville to 

determine if bifenthrin poses any potential hazard to containerized 

plants. 

MATERIALS AND METHODS: 

TRIAL I: 

On 23 January 1991, 15 selected cultivars of succulent and woody 

ornamental plants were treated with two rates of Talstar 10W surface 

applied as a dry powder "over-the-top". Applications were made at rates 

of 100 ppm [lX] and 300 ppm [ 3 X ] .  Seven replicates per cultivar/ 

treatment were made. Sufficient amounts of water [500 cc] were then 

applied to saturate each container. 

Plants were sacrificed 90 days post-treatment. Fresh shoot weights were 

measured and root systems were visually compared for each 

replicate/cultivar. 









PROJECT NO: FAOlG181 

PROJECT TITLE: Effects of Selected Plant Cultivars on the Activity of 
Bifenthrin in Nursery Potting Media. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

The Imported Fire Ant Station has undertaken extensive trials evaluating 

the potential phytotoxic effect of candidate insecticides on selected 

cultivars of woody ornamental and bedding plants. However, to our 

knowledge, no studies have been undertaken to evaluate the potential 

effect the plants themselves may have on the efficacy of chemicals 

amended to potting potting media for IFA quarantine control either 

through the uptake of the chemical by the plant, or through the 

synthesis of antagonistic or synergistic chemical compounds by the plant 

itself. 

MATERIALS AND METHODS: 

Four selected cultivars (Gardenia August Beauty, Holly Tlex savannah, 
Holly & latifolia and Azalea Formosa) were placed in two gallon 

capacity pots containing Dodd's potting media [371 lbs/cu. yd.] and 

incorporated with Talsta* lOWP at 50 ppm [4.7 g/1.5 cu.ft.1 on 3 May 

1991. Fifty replicates were established for each cultivar. One hundred 

two-gallon capacity pots were set up containing the same media without 

plants. Monthly bioassays to determine efficacy were made and GLC 

analyses of media was collected from each cultivar and the control to 

determine if any of the test plants had any effect [positive or negative] 

on the efficacy (residual activity) of bifenthrin. 

RESULTS : 

Preliminary results to date are shown In Tables 12 and 13. Based on 

these very limited observations, there appears to be no difference in 

treated media with or without the presence of any of the 4 cultivars 

evaluated. 





PROJECT NO : FAOlGllO 

PROJECT TITLE: Degradation of Candidate Insecticides in a Commercial 
Nursery Environment. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Tim Lockley, Homer Collins, Lee McAnally, Avel 
Ladner and Tavo Garza [Texas Dept. of Agric.] 

INTRODUCTION: 

As part of a continuing program to evaluate candidate toxicants as 

quarantine treatments for IFA, and as an extension of trials as described 

elsewhere, various formulations of bifenthrin, chlorpyrifos, and other 

candidate toxicants were evaluated at a commercial nursery in 

southeastern Texas. Greenleaf Nursery at El Campo, Texas, is a large 

and diversified containerized operation that cooperated in the trials 

described herein. 

MATERIALS AND METHODS: 

Trial I: 

Toxicants were blended into a media mixture formulated by Greenleaf 

Nursery on site (5:2:l mix of pine bark, sand and rice hulls). Mixing of 

toxicants into the media mixture was accomplished on 1/23/90, with 30 cu. 

ft. cement mixers. Dursbane 10G and Lorsban@ 15G were mixed at a 

standard rate (11.2 g AI/cu. yd.). Suscon@ lOCR and Talsta* lOWP 

(bifenthrin) were incorporated at rates of 25, 50 and 100 ppm. 

Capture@ 0.2G (bifenthrin) was mixed at rates of 25 and 50 ppm, and 

Triumph@ 1G was incorporated at a rate of 150 ppm. Plots of each 

treatment were established on site and were subjected to normal 

horticultural practices. Samples were collected at monthly intervals by 

the Texas Dept. of Agriculture personnel, and bioassayed at the Gulfport 

IFA Lab (Appendix 11). 

Trial 11: 

On 20 August, 1991, Force@ 1.5G (tefluthrin) was incorporated at 25 and 

50 ppm into a custom media formulated on site at Greenleaf Nursery. It 







PROJECT NO: FAOlGlOO 

PROJECT TITLE: Degradation of Candidate Potting Media Toxicants 
at Various Geographic Locations. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Tim Lockley 

INTRODUCTION: 

Granular chlorpyrifos incorporated into potting media has been the 

mainstay of the IFA quarantine program since 1980. Original research on 

the efficacy of this product was conducted at Gulfport, MS with Lorsbane 

10G. Under the conditions of those tests, a residual activity of up to 

39 months was achieved at a dose rate of 11.2 grams AI/cu. yd. of media 

[Collins et al. 19801. Registration for chlorpyrifos was granted in 1980 

and it has remained the most commonly employed IFA quarantine treatment. 

Treatments of media with 1.0 lb of chlorpyrifos [Dursbana 2.5GI per cu. 

yd. initially afforded a 24 month certification [PPQ Control Manual 

M301.811 

In recent years, interceptions of IFA infested nursery stock has 

increased significantly. Many of these infestations were found to be in 

certified containers. Complaints of product failure became common and 

regulatory officials began to question the effectiveness of granular 

chlorpyrifos treatments. Tests were initiated in November 1989 at there 

widely separated geographic locations to confirm the phenomena of 

enhanced degradation. 

MATERIALS AND METHODS: 

TRIAL I: 

In October 1989, three chlorpyrifos formulations [Dursban 10G, Lorsban 

15G and Suscon@ lOCR], Triumph@ 1G and Capture@ 0.2G were all 

incorporated into a standard potting media [Strong-Lite@] as described in 

Appendix 111. The incorporated media was blended at a rate of 100 ppm, 

divided into three equal parts per replicate, bagged and transported to 

three separate experimental sites in Gulfport, MS; Miami, FL; and 









PROJECT NO: FA01G060 

PROJECT TITLE: Residual Activity of Pyrethroid Insecticides in Potting 
Media at Low Rates of Application. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Lee McAnally 

INTRODUCTION: 

Three synthetic pyrethroids, (cypermethrin 0.75G8 bifenthrin 0.2G, and 

telfluthrin 1.5G) have produced up to 24 months residual activity at dose 

rates of approximately 85 ppm in other studies (See FA02G037). A study was 

initiated to study their effectiveness at lower rates i.e., 2.5 - 10 ppm. 

METHODS AND MATERIALS: 

Each compound was blended into two 1.5 cu. ft. batches of Strong-Lite@ potting 

media at three rates; 2.5 ppm, 5 ppm, and 10 ppm using portable electric 

cement mixers. Each treatment was blended for one hour and then placed in 36 

6"x 6" plastic nursery containers. The containers were then placed outdoors 

to weather naturally and simulate commercial nursery environmental 

conditions (Appendix 111). Irrigation water was added to rainfall as 

necessary to maintain a minimum of 1" water per week. The amount of 

formulated product added to each batch of 1.5 cu. ft. was as follows: 

Formulated Product 2.5 m r n  5 D D ~  10 D D ~  

cypermethrin 0.75G 3.2 gm 6.4 gm 12.8 gm 

telfluthrin 1.5G 1.6 gm 3.2 gm 6.4 gm 

bifenthrin 0.2G 12.04 gm 24.1 gm 48.2 gm 

At monthly intervals, three pots from each replicate were composited and a 

80-100 cc subsample was bioassayed using standard laboratory procedures with 

field collected alate queens as described in Appendix 11. 







PROJECT NO: FA01G260 

PROJECT TITLE: Evaluation of TalstarB (bifenthrin) Tablets for IFA 
Control in Containerized Nursery Stock. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Several formulations of bifenthrin have shown excellent potential for 

long term control of IFA in nursery stock. Formulations currently under 

study include Capture@ 0.2G applied as a granular incorporated treatment, 

Talstar 2E as a drench or pour-on, Talstar lOWP as an "over-the-top" or 

topical treatment, Talstar lOWP as an incorporated treatment and Talstar 

lOWP as a "spray-on" during potting media preparation. 

A novel Talstar formulation was prepared by FMC in an effort to expand 

the number of treatment options available to the nursery industry. The 

novel formulation is a tablet measuring ca. 1.5 x 0.5 cm, and weighing 

approximately 1.2 grams. The potential use pattern would be simply to 

place a tablet on the surface of a containerized plant, and water in. 

Concentrations ranging from 0.5% to 5% bifenthrin were prepared by FMC 

and submitted to us for evaluation. A list of concentrations tested is 

as follows: 

Talstar % Conc. g. AI/tablet Theoretical dose rate/container 
L/ 

.006 12 PPm 

.012 24 PPm 

.024 48 PPm 

.060 120 ppm 

Assuming placement of 1 tablet in a 6"x6" container with 500 g 
potting media (dry wt. basis). 









PROJECT NO: FAOlG021 

PROJECT TITLE: Influence of Formulation on Dispersal of Bifenthrin in 
Nursery Potting Media. 

TYPE REPORT: Final 

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

INTRODUCTION: 

Quarantine treatments to prevent IFA infestation in nursery stock include 

drenches, topicals, spray-on, and preplant incorporation of granular and 

dust pesticide formulations. However, incorporation is the preferred use 

pattern according to a 1990 survey of growers by the American 

Nurserymen's Association (Regelbrugge, personal communication). This 

preference is based on several factors including labor costs, worker 

exposure, and management practices. 

Bifenthrin, a synthetic pyrethroid insecticide/miticide produced by FMC 

Corporation (Philadelphia, PA) has shown tremendous potential for IFA 

quarantine treatment in a variety of trials (Lockley 1991, Insec. Acar. 

Test; Collins, 1990 IFA Station Annual Report). Talsta* lOWP (a 

bifenthrin formulation) has provided well over 1 year residual activity 

when incorporated into nursery potting media at various rates, as has an 

unregistered granular formulation (0.2G). 

Thorough and complete incorporation of any insecticide into the potting 

media is necessary to avoid "hot spots" or portions of the media which 

are undertreated. Due to physical limitations, a totally homogenous mix 

can never be achieved; however, a highly uniform distribution of 

pesticide in the media is imperative. Although good results have been 

achieved with Talstar lOWP incorporated into potting media, it is 

generally assumed that a granular formulation would be preferred due to 

the theoretically more uniform mix afforded by the granule. A trial to 

compare homogeneity of distribution of four bifenthrin formulations was 

initiated in March 1991. 









PROJECT NO: FAOlG031 

PROJECT TITLE: Leachability of Bifenthrin 0.2G Through a Column of 
Potting Media. 

TYPE REPORT: Final 

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

INTRODUCTION: 

Talstarb lOWP and tablet formulations have been shown to leach through a 

packed column of potting media to a depth of 18-24 inches following 

surface applications at a rate of 50 ppm or higher (Lockley, 

unpublished). Topical applications for containerized nursery stock would 

offer additional options for certification. Therefore, this procedure 

has been investigated a number of times recently by the IFA Station. 

Since no information on leachability of a granular bifenthrin formulation 

was available, the study described herein was initiated on March 29, 

1991. 

METHODS AND MATERIALS: 

A 8" diameter PVC pipe (7.75 in. ID) was sectioned into 3' lengths. A 

fiberglass screen bottom was glued in place, and 1" diameter holes were 

drilled every 6 inches along one side of each column. After closing the 

holes with duct tape, the soil columns were loosely packed with 

Strong-Liteb potting media (Strong-lite Products, Pine Bluff, AR). Each 

column was packed with approximately 1 cubic foot of potting media. 

Columns were then moistened by the addition of 1 gallon water/column. 

After 24 hours the following treatments were applied to three different 

(replicate) columns: 

1. Bifenthrin 0.2G at 10 ppm; 

2. Bifenthrin 0.2G at 25 ppm; 

3 .  Bifenthrin 0.2G at 50 ppm; 

4. Bifenthirn 10 WP at 25 ppm (standard). ' 

All treatments were applied by evenly sprinkling on to the surface of 

each soil column. Immediately after treatment, 2" of irrigation water 







PROJECT NO : FAOlG109 

PROJECT TITLE: Evaluation of Chlorpyrifos Formulations in Potting Media. 

LEADER/PARTICIPANT(s): Avel Ladner 

TYPE REPORT: Final 

INTRODUCTION: 

Ford's DursbanB 2.5G applied as a pre-plant incorporated treatment is approved 

for certification of nursery potting soil under the IFA Quarantine. However, 

there are many other chlorpyrifos formulations made by various chemical 

companies. Other effective formulations, if labelled for quarantine use, 

would provide an alternative IFA treatment for nursery growers. A study was 

initiated to test residual activity of several different formulations of 

chlorpyrifos in nursery potting media. 

METHODS AND MATERIALS: 

TEST I - 3/22/89: 

The chlorpyrifos formulations used were Ford' s 2.5G (standard) , Ford' s 1% 

dust, Dow's 20% Empire@ liquid and Dow's SOX WDG. All the formulations were 

mixed into Strong-Lite@ potting media (Strong-Lite Products Corp. Pine Bluff, 

AR), and the two Ford formulations were also mixed into Bacctoe potting media 

(Michigan Peat Co., Houston, TX). 

Each formulation was mixed with the soil using a 2.0 cu. ft. electric cement 

mixer and operated for a minimum of 1 hour. Granular formulations were added 

to each soil type at a rate of 11.3 g. AI/cu. yd. The Empire formulation was 

prepared by mixing 3 ml. Empire with 1 pint water and spraying this solution 

directly onto the soil as it tumbled in the mixer using a Sure Shot Sprayer 

Model A pressurized to 100 lbs. PSI. 

During the mixing procedure, small random soil samples from each treatment 

were taken and submitted to NMRAL for GLC analysis of initial chlorpyrifos 

present. 

Treated soil was placed in trade gallon pots and placed outside for exposure 











PROJECT NO: FAOlG200 

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

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Lee McAnally 

INTRODUCTION: 

Original efficacy trials with granular incorporated chlorpyrifos 

conducted in the late 1970's indicated at least 24 months of residual 

activity (Collins et al. 1980). These original trials utilized a potting 

media consisting of equal parts sand, sphagnum peat, and milled pine 

bark. Several trials conducted in 1989 using various commercial potting 

media showed a great variability to the results of earlier trials. In no 

case was more than 3-4 months residual activity experienced. 

In December 1989, a trial was set up to duplicate the original trials 

(see FAOlG190). Equal parts sand, sphagnum peat, and milled pine bark 

were blended and Ford's Dursban@ 2.5G and Dow's Lorsbana 15G were 

incorporated into two separate batches at a rate of 11.34g AI/cu. yd. 

Both treatments were subjected to a fragmented colony bioassay monthly. 

By 12 months post-treatment both mixes were still providing 100% 

mortality. 

A trial was begun in August, 1990 using each component of the mix 

separately to determine if one or more of the components contributed to 

the enhanced residual activity of chlorpyrifos. 

METHODS AND MATERIALS: 

Four and one-half cu. ft. each of sand, peat moss, and pine bark were 

mixed individually with granular chlorpyrifos (Lorsban 15G) at a rate of 

11.34g AI/cu. yd. A mixture of equal parts of the above components was 

also mixed following the same procedure. Each of the four mixtures was 

mixed in a portable cement mixer for one hour in increments of 1.5 cu.ft. 

each. The mixtures were then placed into 6" plastic nursery pots and 









PROJECT NO: FAOlGOll 

PROJECT TITLE: Influence of Antibiotics and Fumigation on Residual 
Activity of Granular Chlorpyrifos in Nursery 
Potting Media. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Trials conducted in the late 1970's indicated that granular chlorpyrifos 

(Lorsban@ 10G) incorporated into a potting media comprised of equal parts 

by volume of sand, milled pine bark, and sphagnum peat provided a minimum 

of 24 months residual activity (Collins et al. 1979). In 1989, 

chlorpyrifos degradation in a number of different types of potting mixes 

was evaluated, and found to average 2-3 months (Lockley and Collins 

1989). However, relatively long residual activity of granular 

chlorpyrifos can occur under certain conditions; 1990 studies with the 

potting mix used in the original studies (1:l:l: sand, pine bark and 

sphagnum) again provided at least a 12 month residual (FAOlG190). Other 

studies in 1990 indicated that the component of the potting mix which is 

apparently responsible for the extended activity is peat (FAOlG200). 

Research focusing on the relationship between peat and residual activity 

of chlorpyrifos is underway. The present study was initiated in another 

effort to determine if soil microorganisms are responsible for the rapid 

degradation of chlorpyrifos in nursery potting media. 

If biotic factors were involved in the rapid degradation of chlorpyrifos 

treated media, the use of potting media rendered sterile by fumigants 

such as methyl bromide should extend the activity of the chlorpyrifos. 

Antibiotics such as bacteriacides and fungicides might also slow or 

prevent the degradation process. Massive doses of Benelate@ and 

Agri-strep@, both alone and in combination with methyl bromide 

fumigation, were evaluated as prophylatic treatments to extend residual 

activity of'granular chlorpyrifos in Strong-Lite potting media. Rates 

tested were 500 ppm for both Benelate and Agri-strep. 

Benelate (benomyl as a 50F formulation) is a broad spectrum fungicide 









PROJECT NO: FAOlG131 

PROJECT TITLE: Leachability of Dursbane 2.5G in Nursery Potting Media. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Distinct differences in the residual activity of granular chlorpyrifos in 

various types of nursery potting media are well documented (FAOlG159, 

FAOlG190, FAOlG200, FAOlGO11, FAOlG041, FAOlG071, and FAOlG101). The 

original efficacy studies with granular chlorpyrifos for use as a 

quarantine treatment were done primarily with a peat based media (1:l:l 

ratio of Canadian sphagnum peat, sand, and milled pine bark). Original, 

and recent studies indicate 24 months or longer activity in this media. 

In contrast, activity in Strong-Lite@ (a readily available commercial 

bedding mix) is usually 60 days or less. Both mixes are very similar, 

since both are high in organic matter. Accelerated or enhanced 

degradation of chlorpyrifos in Strong-Lite due to microbial activity was 

ruled out though the use of sterilized and fumigated media (FAOlG159 and 

FAOlGO11). The literature agrees that microbial activity plays a minor 

role in the degradation of chlorpyrifos (Hiraskoso 1969, Miles et al. 

1979, Getzin 1981 and Chapman 1982). Chlorpyrifos is insoluble in water 

(MSDS from Dow Chemical USA, Midland, MI), and therefore, would not be 

expected to leach from treated media. Indeed, other studies have shown 

that leachability in soils is negligible (Smith 1966, Whitney 1967, Kuhr 

& Tashiro 1978 and Sharom et al. 1980). The current study compared 

toxicity of leachacte from Strong-Lite to leachate from a peat based mix 

(1:l:l sand:peat:pine bark). 

METHODS AND MATERIALS: 

Dursban 2.5 G was incorporated into Strong-Lite potting media and the IFA 

lab mix (1:l:l sand:peat:pine bark) at a rate of 65 ppm (equivalent to 

labeled rate of Dursban 2.5G in Strong-lite, 1.0 lb./cu. yd.). Treated 

media was placed in trade 1 gal. plastic nursery pots, and the pots 

transferred to racks in the greenhouse. 







PROJECT NUMBER: FAOlG041 

PROJECT TITLE: Addition of Peat Moss to Strong-LiteB Potting Media to 
Enhance Residual Activity of Granular Chlorpyrifos. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Rapid degradation of granular chlorpyrifos in most nursery potting media 

has been well documented by this laboratory (see 1989, 1990 Annual 

Reports). However, the original trials using granular chlorpyrifos 

incorporated into a laboratory potting mix (1:l:l sand:peat moss:pine 

bark) provided over 24 months activity. These results were duplicated in 

1990 (see 1990 Annual Report, FAOlGlgO), and 12 months residual activity 

against both fragmented colonies and alate queens was achieved. In 

another study reported in the 1990 Annual Report (FAOlG069), LorsbanB 15G 

incorporated into sphagnum peat moss provided over 12 months of activity. 

The enhanced degradation of chlorpyrifos in most types of media remains 

unexplained. 

This study examines the effects of various amounts of sphagnum peat on 

the efficacy of DursbanB 2.5G in Strong-Lite potting media. 

METHODS AND MATERIALS: 

This study was initiated on March 1, 1991. Dursban 2.5G was incorporated 

into Strong-Lite potting media, sphagnum peat (Les Tourbes Nirom Peat 

Moss, Inc., Quebec, Canada), and various volume to volume combinations of 

these two media at a rate of 65 ppm. 







PROJECT NO: FAOlGlOl 

PROJECT TITLE: Influence of Sphagnum Peat on Residual Activity 
of Chlorpyrifos. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Loss of chlordane for use as an IFA quarantine treatment for nursery 

stock led to the registration of granular chlorpyrifos for this use. 

Data to support the registration was generated at the APHIS Imported Fire 

Ant Station by Collins et al. (1980). All trials were conducted on site 

using a "typical" nursery potting media comprised of a 1:l:l pine bark: 

sand: sphagnum peat. When chlorpyrifos was incorporated into this mix at 

a rate of 11.2 gm. A1 insecticide per cubic year of media, over 24 months 

residual activity against IFA was obtained. This treatment was used for 

over a decade as the primary treatment for containerized nursery stock. 

Subsequent trials with a variety of potting media at several geographic 

locations indicated that the residual activity of granular chlorpyrifos 

in other types of potting media is far less than 24 months (Lockley & 

Collins 1990). 

However, recent studies (McAnally & Collins 1991) confirmed that granular 

chlorpyrifos does provide good residual activity when used in the 

original media comprised of sand, pine bark, and sphagnum peat in a 1:l:l 

ratio by volume. These results led us to hypothesize that the presence 

of sphagnum peat in the media was acting as an antibiotic to retard an 

.unknown microorganism that was responsible for breakdown of the 

chlorpyrifos. Sphagnum peat is known to suppress certain soil 

microoganisms, especially Rhizoctonia (Tahvonen 1982). This hypothesis 

was subsequently disproven by studies involving sterilization of media 

and addition of antibiotics (Collins & Callcott 1992). The current study 

investigates the addition of various quantieies of sphagnum peat to 

commercial nursery media as a means of enhancement of the residual 

activity of granular chlorpyrifos. 





















PROJECT NO: FAOlGOlO 

PROJECT TITLE: Evaluation of Acrylamide Copolymers for Extended Residual 
Activity of Pesticides in Nursery Potting Media. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Long residual insecticides blended into nursery potting media prlor to 

planting is a highly favored method of preventing IFA infestation of 

containerized nursery stock. Chlorinated hydrocarbon insecticides provided up 

to 3 years activity when mixed into nursery media. However, all uses of these 

products were cancelled by the EPA in the late 1970's. Granular chlorpyrifos 

has been used since 1980, and early studies indicated that over 24 months 

residual activity was achieved with this product. However, recent studies 

have shown that a much shorter residual is provided by chlorpyrifos in all but 

one specific type of potting media. Several synthetic pyrethroid insecticides 

including bifenthrin and telfluthrin have shown up to 24 months residual 

activity in several previously completed trials. An extremely long residual 

(minimum of 18-24 months) is needed for a successful preplant incorporated 

treatment for potting media. Talsta* lOWP, a formulation of bifenthrin with 

EPA registration for use on ornamental plants, has shown excellent potential 

for use as an IFA quarantine treatment in numerous other trials. A system to 

extend the normal residual activity of either Talstar or Dursbane might prove 

to be a very successful treatment. 

Several synthetic polymers with a superior hydroscopic properties are used to 

maximize water retention around plant roots. At the request of Industrial 

Services International, (4301 32nd St W. A-11, Bradenton, FL 34205) three 

synthetic acrylamide copolymers were evaluated as a method of extending the 

residual activity of Talstar lOWP and Dursban 2EC. 

Terra-sorbs copolymers are capable of absorbing 300-400 times their weight in 

water. The copolymer particles could pbssibly serve as a reservoir for the 

pesticide/water system. Normal degradation processes might or might not be 

impacted since pesticide molecules could theoretically reside within the 

copolymer particles during retention periods (i.e., wet phase). As the media 









PROJECT NO: FAOlG071 

PROJECT TITLE: Residual Activity of Polyon@ Polymer Coated 
Urea Granules Containing Dursban. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

In cooperation with Purse11 Industries (Sylacauga, AL), a series of 

controlled released formulations containing DursbanB were evaluated for 

residual activity in a typical nursery potting media environment. 

Release rates of the granules are controlled by the thickness of the 

polymer layer, granule size, etc. It was hypothesized that constant, 

gradual diffusion of the pesticide through the thin polymer coating by 

osmosis might offer extended residual activity beyond that of 

conventional non-protected granular Dursban formulations. 

METHODS AND MATERIALS: 

TEST I: 

Twelve (12) formulations varying in particle size, % active ingredient, 

thickness of polymer layer, etc. were received on 4/26/91. All 

formulations plus a standard (Ford's Chemical 2.5G Dursban) were blended 

into Strong-Lite@ media at a theoretical initial concentration of 65 ppm 

(labelled rate for Dursban 2.5G) April 29-30, 1991. A 2.0 cu. ft. 

electric cement mixer was loaded with 1.5 cu. ft. of Strong-Lite and each 

formulation was mixed for 30 minutes to insure thorough incorporation. 

Treated media was then used to fill 36 six-inch plastic nursery pots per 

formulation. Pots were maintained outdoors under simulated nursery 

conditions and received a minimum of 1" of water per week either through 

natural rainfall or supplemental irrigation. 

Two pots/month were randomly selected and destructively sampled by 

compositing and removing 4 aliquots of 50 cc of media for standard alate 

IFA queen bioassay (Appendix 11). 









PROJECT NO: FAOlG210 

PROJECT TITLE: Residual Activity of Incitec Int. SusconB 1 0 G  
(chlorpyrifos) Incorporated into Potting Media and 
Aged at Whiteville, NC. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Anne-Marie Callcott and Rebecca Norris 
[Whiteville, NC] 

INTRODUCTION: 

Suscon 10G is a control release formulation of chlorpyrifos produced by 

Incitec International (Brisbane, Australia). A study was initiated in 

Gulfport, MS in 1989 (FAOlG139, this report), to evaluate the residual 

activity of this product against IFA. To determine whether geographical 

location (and thus varying environmental conditions) has an effect on 

Suscon, another study was initiated in Whiteville, NC. 

MATERIALS AND METHODS: 

Suscon chlorpyrifos 10G was shipped to Whiteville, NC where it was 

incorporated into a locally available commercial potting media at rates 

of 20, 40, 60, 80 and 100 ppm. The treated media was placed in 6" 

standard nursery pots and subjected to normal horticultural practices. 

At monthly intervals, three pots from each treatment group were 

cornposited and sent to Gulfport, MS where the soil was bioassayed with 

alate queens (Appendix 11). 

RESULTS : 

Results are shown in Table 39. Rates of 60 ppm and higher showed 

effective residual activity through 9 months post-treatment. The 100 ppm 

rate was effective through 16 months. These results are generally better 

than those obtained in other studies with Suscon in potting media. 





PROJECT NO: FAOlG091 

PROJECT TITLE: Effect of Irrigation on Residual Activity of Forces 1.5G 
Incorporated into Nursery Potting Media. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Force 1.5G (telfluthrin) is a synthetic pyrethroid which has shown good 

potential as an IFA toxicant when incorporated into potting media. Force 

1.SG incorporated into potting media at rates of 50 ppm and subjected to 

normal horticultural practices, has shown residual activity up to 

21 months (FAOlG090). This study was initiated to determine what effect 

varying amounts of irrigation may have on the residual activity of 

telfluthrin. 

METHODS AND MATERIALS: 

Force 1.5G was incorporated into the MAFES standard potting media 

(Appendix V) using a 2 cu. ft. cement mixer 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 amount of irrigation (in 

addition to natural rainfall). Irrigation rates were 1 inch, 2 inches, 

and 4 inches per week. 

At monthly intervals following pesticide application, 3 pots from each 

irrigation group were composited and bioassayed with alate queens 

according to procedures described in Appendix 11. 

RESULTS : 

Very preliminary results appear in Table 40. At 1 month post-treatment, 

all irrigation regiments provided 100% efficacy against alate queens 

while receiving up to 17.55 inches of rainfall and irrigation (ca. 4.4 

inches of water per week). 





PROJECT NO: FAOlG250 

PROJECT TITLE: Dose Rate Trials with Triumph@ 1G in Nursery 
Potting Media, 1990. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Avel Ladner 

INTRODUCTION: 

A long term dose rate study with Triumph 1G was initiated in January 1986 

(FA02G036, 1989 Report). Dose rates of 5.6, 11.2, 22.4, and 44.8 g. 

AI/cu. yd. were incorporated into Bacctod potting media (Michigan Peat 

Co., Houston, TX). Residual activity was congruent with increasing dose 

rates. The 44.8 g. AI/cu. yd. media rate was effective through 48 

months. More recent studies using other commercial potting media have 

shown decreased efficacy of Triumph 1G. A repeat of the original trial 

was initiated in 1990 in an attempt to reproduce that data. 

METHODS AND MATERIALS: 

Triumph 1G was incorporated into Baccto potting media using a portable 

cement mixer. Each batch of soil was blended for minimum of 1 hour. 

Dose rates used were 11.2, 22.4, and 44.8 g. AI/cu. yd. potting media. 

Treated media was placed in trade gallon nursery pots and placed outdoors 

to weather naturally. Additional irrigation was not added. 

At monthly intervals, 3 pots from each treatment group were composited 

and standard laboratory bioassays performed using IFA alate queens 

(Appendix 11). 

RESULTS : 

At 17 months post-treatment, all dose rates remained 100% effective 

(Table 41). Some reduced efficacy appeared in the two lower rates by 18 

and 19 months post-treatment. These and other data confirm the 

deleterious effects of irrigation on residual activity of Triumph in 

potting media. 





PROJECT NO: FAOlG220 

PROJECT TITLE: Residual Activity of Triumph@ 1G Incorporated into 
Potting Media and Aged at Various Locations. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Anne-Marie Callcott, Ngoan Ngo [Ciba-Geigy, 
Greenville, MS], Brad Minton [Ciba-Geigy, Corpus 
Christi, TX], and Stan Diffie [Coastal Plains 
Experiment Station, Tifton, GA] 

INTRODUCTION: 

Triumph 1G incorporated into potting media was initially thought to be 

effective up to 18 months. These original trials were conducted at one 

site (Gulfport, MS), and received no irrigation (only rainfall). 

Subsequent studies employing weekly irrigation in addition to rainfall, 

resulted in substantially lower residual activity. This study was 

initiated to investigate the effects of geographical location and 

irrigation on Triumph 1G. 

MATERIALS AND METHODS: 

Triumph 1G was incorporated into Strong-Lite@ potting media in Gulfport, 

MS at a rate of 22.6 g AI/cu yd. Treated media and check (untreated) 

media were shipped to three locations for aging: Greenville, MS; 

Tifton, GA; and Corpus Christi, TX. 

At one month intervals, a cooperator at each location sent a composite 

sample (three pots) from the treated and untreated media to Gulfport, MS 

where the soil was bioassayed using IFA alate queens (Appendix 11). 

RESULTS : 

Triumph aged in Greenville, MS was 100% effective up to 6 months post- 

treatment, in Corpus Christi, TX up to 3 months and in Tifton, GA no 

control was ever evident (Table 42). Irrigation, in addition to 

rainfall, was added at the Tifton, GA site only. These results confirm 

other studies in which irrigation greatly decreases the activity of 

Triumph when incorporated into nursery potting media. 







PROJECT NO: FAOlG151 

PROJECT TITLE: Evaluation of Residual Activity of Chlorpyrifos Drenches 
in Various Types of Potting Media. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Lee McAnally 

INTRODUCTION: 

In 1989, several trials were conducted with candidate pesticides to 

determine their residual activity when applied to nursery media as a 

drench. During these trials DursbanB 2E was included as a standard, 

but failed to yield residual activity beyond 30-60 days. Subsequent 

tests indicated that granular formulations of chlorpyrifos tend to 

exhibit longer residual activity in media containing high proportions of 

sphagnum peat moss. This trial was designed to determine variations in 

residual activity of chlorpyrifos 2E when applied as a drench to 

different types of potting media. 

METHODS AND MATERIALS: 

Eight different media were utilized in this study. Each media was placed 

in 18, 6"x 6" black plastic nursery containers. Each container was then 

drenched with Dursban 2E at the labelled rate for IFA quarantine 

treatment. Drench solution was applied to each container at 1/5 volume 

of that container. Containers were then placed outdoors to weather 

naturally. Water was added as necessary to maintain a minimum of 1-2" 

irrigation per week. At monthly intervals 3 pots per treatment were 

cornposited and a 200 cc subsample subjected to standard alate queen 

bioassay (Appendix 11). Media used are as follows: 







PROJECT NO: FA01G080 

PROJECT TITLE: Residual Activity of Drench Candidates, 1990. 

TYPE REPORT: Final 

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

INTRODUCTION: 

In 1989, several trials were conducted with several candidate pesticides to 

determine their residual activity when applied to nursery potting media as a 

drench. Several of these compounds were still 100% effective when the test 

terminated at 180 days (FAOlG070). An expanded test was initiated on June 16, 

1990, to determine their residual activity beyond 180 days as well as test 

several new compounds. 

METHODS AND MATERIALS: 

Thirty-six 6"x6" nursery containers were filled with Strong-Lite@ potting 

media for each treatment. Drench solution was applied to each container at a 

rate of 400 mls drench solution per container. All containers were then 

placed outdoors to weather under natural conditions. Water was added in 

addition to natural rainfall as needed to maintain a minimum of 1" irrigation 

per week. At monthly intervals, 2 pots from each treatment were composited 

and an 200 cc subsample was subjected to standard laboratory bioassay using 

field collected alate queens (Appendix 11). Treatment rates and theoretical 

dose rates for each treatment are shown as follows: 







PROJECT NO: FAOlGlll 

PROJECT TITLE: Residual Activity of Drench Treatments, 1991. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

In 1990, a trial was conducted with several candidate compounds to 

determine their residual activity when used as a drench treatment. These 

compounds were applied at rates of 100 and 200 pprn. In July 1991, a 

further trial was initiated utilizing those compounds exhibiting 100% 

efficacy at 100 ppm for at least 12 months. The objective of this trial 

was to determine residual activity for those compounds at lower rates. 

METHODS AND MATERIALS: 

Thirty-six 6"x 6" plastic nursery pots were filled with potting media 

from Flowerwood Nursery, Mobile, AL. Drench solution was applied at a 

rate of 400 ml per container. Containers were then placed outdoors to 

weather naturally. Irrigation water was added as needed to maintain a 

minimum of 1" water/week. At monthly intervals, 3 pots from each 

treatment were composited and subjected to alate queen bioassay 

(Appendix XI). Treatment rates were as follows: 







PROJECT NO : FAOlGO51 

PROJECT TITLE: Efficacy of Low Rates of Talsta* lOWP Applied as a 
Drench. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Anne-Marie Callcott 

INTRODUCTION: 

Talstar lOWP and 2EC applied as drenches have shown great promise as 

possible 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 against IFA alate queens for more 

than 6 months (FAOlG070). A study initiated in 1990, using both the 2EC 

and lOWP formulations of Talstar applied at 100 and 200 ppm, showed 100% 

efficacy up to 17 months (FAOlG080). Due to the excellent results of 

these two trials, a trial was initiated using much lower initial drench 

rates of Talstar 10WP. 

METHODS AND MATERIALS: 

Standard 2-liter nursery pots were filled with Strong-Liteb potting 

media, placed outdoors and subjected to approximately 1" of irrigation. 

Each pot was then drenched, using 1/5 the volume of the pot of finished 

drenching solution (400 ml.). Initial dose rates were as follows: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Initial Dose g. Talstar 10WP/ 
Rate (PP~) gal water 

The pots were then aged under simulated nursery conditions, with 

irrigation added as needed to supplement rainfall. At monthly intervals, 

three pots from each group were cornposited and subjected to standard 

laboratory bioassays (Appendix 11). 







PROJECT NO: FAOlG240 

PROJECT TITLE: Empire@ Drench Study. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Avel Ladner 

INTRODUCTION: 

Empire, a control release formulation of chlorpyrifos, produced by Dow 

Chemical Co., is labelled for control of fleas, ants, ticks, and,other 

household pests. Previous trials by this lab have indicated some 

potential for use as a drench treatment for quarantine certification of 

containerized plants. A more detailed study involving dose rates ranging 

from 1.9 mls./gal. water to 90 mls./gal. water was initiated on 4/12/90. 

METHODS AND MATERIALS: 

Empire insecticide was applied as a drench to Strong-Lite@ potting media 

in trade gallon nursery pots on 4/4/90. Rates used were 1.90, 3.75, 7.5, 

15, 30, 60, and 90 mls. insecticide/gal. of water. Each pot of media 

received 400 mls. of a finished solution. Pots were then aged outdoors 

under natural conditions of light, temperature, and rainfall. 

Additional irrigation water was not added. 

At monthly intervals, 3 pots from each treatment were composited and 

standard laboratory bioassays performed using IFA alate queens (Appendix 

11). 

RESULTS : 

The highest rate of application (90 ml/gal water) has shown excellent 

control 20 months post-treatment (Table 47). The 60 mls/gal. rate has 

varied somewhat, but fairly good control is evident through 20 months. 

Rates of 15-30 mls/gal. water have generally provided good control 8 to 9 

months post-treatment. Lower rates have been variable. 





PROJECT NO: FAOlG191 

PROJECT TITLE: Efficacy of Bifenthrin Applied as a Drench to 
Nursery Stock in Large Containers. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Because of the restrictions applied to the use of chlorpyrifos in IFA 

quarantine, alternative toxicants are constantly being evaluated. Even 

before the certification period for chlorpyrifos was reduced, it was 

known that the treatment of large containers posed a perplexing problem. 

Chlorpyrifos, in its granular formulation, previously held a two year 

certification for efficacy against IFA. Nursery stock grown in large 

containers often go well beyond two years before being shipped or 

repotted. A retreatment with granular chlorpyrifos posed a problem 

because of its lack of ability to penetrate the media to any significant 

depth. Drenches could succeed in penetrating through a column of media 

but the certification period was short and, if the plant had been 

originally field grown and the root ball was soil as opposed to media, 

often the chlorpyrifos drench failed to penetrate the ball allowing IFA 

colonies to survive. Because of these problems, a trial was conducted to 

determine the feasability of using bifenthrin [Talsta* 10WPJ as a 

drench. 

MATERIALS AND METHODS: 

On 9 July 1991, ten containers [45 gal. cap.] located at Green Forest 

Nursery near Perkinston, Stone Co., MS. were drenched with a solution 

sufficient to saturate the entire container [9 gal.] such that 25 ppm of 

bifenthrin remained in the media. Five of the containers contained liner 

grown wax myrtles. Five containers held field grown wax myrtles. 

Containers were subjected to normal horticultural practices. A 1" 

diameter core sample was taken from the top center, top edge, center edge 

and bottom edge of each of the treated containers. Cores from each 

strata were composited with each other from the field grown and liner 







SECTION I1 

DEVELOPMENT OF QUARANTINE 

TREATMENTS 

FOR GRASS SOD 



PROJECT NO: FAOlG081 

PROJECT TITLE: Residual Activity of Bifenthrin and Chlorpyrifos for 
Red Imported  ire Ant Control in ~ommerciai Sod. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Homer Collins, Mark Trostle [Texas Department of 
Agriculture, (TDA) Austin, TX], Andy Feild (TDA), 
Tavo Garza (TDA), Avel Ladner, and Lee McAnally 

INTRODUCTION: 

Grass sod is currently certified for movement outside the IFA regulated 

area by use of granular chlorpyrifos at either 4.0 or 6.0 lbs AI/acre 

(PPQ Treatment Manual M301.81). A 10G chlorpyrifos formulation is 

registered for this use (Ford's Chemical and Speciality Co., Pasadena, 

TX) and is used throughout the IFA regulated area. Biology of the ant, 

management practices, and the uncertainty of markets require the use of 

residual contact pesticides for certification of sod. Baits alone are 

not acceptable for certification of sod because newly mated queens, which 

do not forage for food, could be transported on or slightly below the sod 

surface. Conventional short term pesticides do not provide the residual 

activity needed to kill ant colonies; hence, the only approved treatment 

procedure involves high rates of chlorpyrifos. 

A controlled release formulation of chlorpyrifos produced in Australia by 

Incitec International (Brisbane), has shown good potential for residual 

control of IFA in previous small plot trials. The Incitec formulation 

(SusconB 10CR) contains 10% chlorpyrifos in a plastic matrix and is sized 

as a 1.0 mm particle. Efficacy of bifenthrin as a lOWP formulation, 

Suscon lOCR, and Dursbane 10G were compared in the present study. 

METHODS AND MATERIALS: 

Test plots were located in a non-production field of common St. Augustine 

grass (Stenota~hrum secumdatum) near Wadsworth, TX. Plots were 210' x 

210' (1 acre), with 6 replicates per treatment arranged in a completely 

random design. RIFA populations were assessed prior to and 4, 8, 12, 







PROJECT NO: FAOlG270 

PROJECT TITLE: Evaluation of SusconB 10G for RIFA Control in 
Commercial Turf Grass. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Homer Collins, Avel Ladner, Anne-Marie Callcott, 
Tim Lockley, and Lee McAnally 

INTRODUCTION: 

Suscon 10G, a controlled release formulation of chlorpyrifos produced by 

Incitec International (Brisbane, Australia), has provided multi-year 

activity against soil pests in Australia, New Guinea, and Indonesia. Two 

trials to evaluate Suscon 10G for fire ant control in grass sod were 

initiated in 1990. 

METHODS AND MATERIALS: 

Trial I - June 5. 1990 

Nine half-acre test plots were established in a commercial planting of 

centipede grass at the Pearl River Sod Farm, Wiggins, MS. IFA population 

counts were made prior to insecticide application according to the 

population index system described by Lofgren and Williams (1982). 

All treatments were applied on June 5, 1990, with a Herd GT-77 granular 

applicator (Herd Seeder Co., Logansport, IN). The applicator was mounted 

on a farm tractor, which was operated at 4 mph. A 20' swath was 

obtained. Suscon 10G (Batch No. 025041, 1.0 mm particle size) was 

applied to three replicated one-acre plots at a rate of 4.4 lb. AI/acre. 

Lorsba* 15G (Dow Chemical, Midland, MI) was applied to three replicated 

one-acre plots at 5.0 lb. AI/acre. Three plots sewed as an untreated 

check. All plots were evaluated at 6, 12, 18, 24, 38 and 48 weeks after 

treatment. The study was discontinued after the 48 week post-treatment 

evaluation because the owner treated the entire property with Dursbana 

2.5G in order to achieve certification prior to sale. 









PROJECT NO: FAOlG170 

PROJECT TITLE: Evaluation of Candidate Synthetic Pyrethroid Insecticides 
in Commercial Sod, 1990. 

TYPE REPORT: Final 

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

INTRODUCTION: 

Tests undertaken in 1989 indicated significant residual activity. of two 

synthetic pyrethroids (Capture@ 0.2G and 1EC and Karate@ 1EC) in 

commercial grass sod. Plots were disrupted by harvest before the 

evaluations could be completed. Because of this, additional trials were 

undertaken in 1990 to determine the maximum length of time these 

candidates could remain effective and the minimum rate of application 

needed to meet quarantine requirements of 4 to 10 weeks activity. 

MATERIALS AND METHODS: 

Applications of granular insecticides were made on 8/29/90 to plots 

measuring 5O'x 20' at the Pearl River Sod Farm near Wiggins, Stone 

County, MS. Applications of liquid formulations were made on 8/30/90. 

A tractor mounted boom system was 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 from 0.125 to 6.0 

lbs. AI/acre. 

RESULTS : 

Results through 8 months post-application show 100% efficacy for Capture 

0.2G at 1.0 and 0.5 lb. rates. A single liquid formulation of Capture 

2EC [1.0 lb. AI/acre] maintained 100% efficacy. By the 9th month of the 

trial, all rates had failed. Dursban@ 10G and LorsbanB 15G failed at 

month 6 (Table 52). 





SECTION I11 

POPULATION SUPPRESSION 

TRIALS 



PROJECT NO : FA02G021 

PROJECT TITLE: Logic@ Formulation Trials, 1991. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Homer Collins, Anne-Marie Callcott, Avel Ladner, 
Tim Lockley, and Lee McAnally 

INTRODUCTION: 

Fenoxycarb exhibits classical IGR activity against a variety of insects 

including cockroaches, fleas, mosquitoes, etc. In preliminary studies 

with red imported fire ants (RIFA), Banks et al. (1983) found that it 

caused dramatic alterations in egg-laying and brood development and 

eventual death of most treated colonies. Other trials (Banks 1986, Banks 

et al. 1988) confirmed efficacy, and this product was registered for use 

on turf, non-agricultural land, nurseries, sod farms, and non-bearing 

citrus as Logic in October 1985. The commercial Logic formulation 

contains 1% A1 in a soybean oil/defatted corn bait. At the request of 

the registrant (Ciba-Geigy Chemical Co.), several experimental 

formulations of Logic were evaluated in two separate trials in 1991. 

METHODS AND MATERIALS: 

TEST I - 6/6/91 

Test plots were located in non-grazed permanent pasture in Harrison 

County, MS. A totally monogynous RIFA population averaging 70 colonies 

per acre infested the property. All treatments were made with a 

shop-built granular applicator mounted on a farm tractor (Collins 1987). 

The equipment was operated at 4 mph on a 15' swath. Rate of application 

was 1.25 lbs. bait per acre for all formulations. Treatments were 

applied on June 6, 1991. Soil was very moist, and the soil temperature 

(1" depth) was 82 degrees F. Air temperature was 74 degrees F under 

cloudy, overcast skies. Plots were one-acre in size and arranged in a 

completely randomized block design with 5 replicates per treatment. The 

population index method (Harlan et al. 1981) as modified by Lofgren and 

Williams (1982), as well as colony mortality was used to rate all plots 

at 6, 12, 18, and 24 weeks after treatment. Analysis of variance and 











PROJECT NO: FA02G020 

PROJECT TITLE: Evaluation of Neem Seed Extract for RIFA Control. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

Neem, Azadirachta indica (Meliaceae) is widely grown in tropical Asia and 

Africa. The leaves, fruits, and seed kernels of neem trees contain two 

triterpenoids, azadirachtin and salannin, and other active principals 

that possess repellent, anti-feedant and growth disruptive properties 

against various insect species (Karel 1989). Control of the birch 

leafminer with neem seed extract (NSE) was statistically equivalent to 

Metasystox-R in some studies (Larew and Knodel 1987, 1986b). NSE has 

also decreased oviposition in the greenhouse whitefly (Larew and Knodel 

1986a). Anti-feeding effects have been reported for Japanese beetles 

(Ladd et al., 1978), Fall armyworm (Raffa 1987), Colorado potato beetle 

(Zeehnder and Warthen 1988) and Ootheca bennigseni - (Coleoptera: 

Chrysomelidae) (Karel 1989). 

Effects of NSE on the imported fire ant have not been investigated; its 

potential for use both as a bait toxicant, and contact drench was 

determined in the study described herein. 

METHODS AND MATERIALS: 

1. Bait treatments: 

A. Laboratory bait acceptance tests: 

Acceptability of various concentrations of azadirachtin in soybean 

oil and/or sucrose solutions was determined by standard 

laboratory bioassay procedures described in Appendix 11. 

B. Field trials: 

Field trials were initiated as indicated by laboratory bait 

acceptance tests. Acceptable bait formulations were applied 











PROJECT NO : FA02G041 

PROJECT TITLE: Evaluation of Bollweevil Bait Sticks for RIFA Control. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Homer Collins, Anne-Marie Callcott, Tim Lockley, 
Avel Ladner and Lee McAnally 

INTRODUCTION: 

Bollweevil bait sticks containing grandlure and cyfluthrin were obtained 

from Gerald McKibben, USDA, ARS Bollweevil Laboratory, Starkville, MS on 

8/6/91. Field observation by various people had indicated the potential 

of this technology for IFA control. Both laboratory and field trials 

were conducted to determine effect of the bait sticks on IFA. 

METHODS AND MATERIALS: 

Lab tests: Fragmented IFA colonies were field collected by shovelling 

nest tumulus along with workers, imrnatures, and alates into 3 gallon 

plastic pails on 8/14/91. Queen status of all colonies was unknown; each 

colony contained an estimated 10,000 to 40,000 workers. Colonies were 

allowed to acclimate and re-establish nest structure in the laboratory 

until 8/16/91 at which time the blunt end of 1 bait stick was inserted 

approximately 6 inches into the center of each of five colonies. Five 

other colonies served as untreated controls. Observations were made over 

a one week period following introduction of the bait sticks. 

Field tests: A field test was initiated in Stone County, MS on 

9/19/91. Test plots were located in a mowed bahia grass (Pasvalum 

notatum) field with a monogynous IFA population averaging approximately 

59 active IFA nests per acre. Two unreplicated test plots and an 

untreated check were established. A team of 5 trained observers closely 

searched each plot by walking abreast at 8-10 foot intervals. All 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 mound. 

The stick was then removed and the blunt end reinserted to the same 

depth, thereby maximizing the exposed surface of the bait stick. Plots 

were crisscrossed in opposite directions to insure that all nests in each 









SECTION IV 

MISCELLANEOUS PROJECTS 



PROJECT NO : FAOlG048 

PROJECT TITLE: Insecticide Coatings and Paint Additives for Residual 
Control of Foraging RIFA Workers on Painted Surfaces. 

TYPE REPORT: Final 

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

INTRODUCTION: 

The presence of foraging workers on interstate shipment of general cargo 

has sparked controversy for several years. Even though IFA workers are 

sterile and cannot cause an infestation in and of themselves, current 

regulations disallow entry into non-quarantine areas if "Soleno~sis 

species in any stage of development ..." is detected. The records are 

replete with such occurrences on non-hazardous cargo. Entry of these 

cargoes can be made only after a thorough and expensive fumigation is 

accomplished. Current cost of such a procedure is ca. $1,000.00. 

Our first study was begun in September 1988 to test the relative efficacy 

and residual activity of three commercial products against IFA workers: 

DL-A11 Brand Paint Insecticide (paint additive), CPF Insecticide (paint 

additive), and Super IQ/CIA Insecticide Coating. The potential use of 

chlorpyrifos impregnated paints or coatings could minimize the problem 

associated with foraging IFA workers which occasionally enter 

non-hazardous cargoes on tractor-trailers. They may also have some 

utility in the control of IFA in outdoor or subterranean electrical 

circuitry. The Texas Department of Agriculture experienced a significant 

number of documented incidences in which IFA infestations have caused 

failure of diversified electrical systems. 

MATERIALS AND METHODS : 

TEST 1: 

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

l'xl' test boards and given a coating of primer (Exterior Latex) on 

September 27, 1988. Three boards (replicates) were then painted with each 

of the following treatments: 











PROJECT NO : FAOlG141 

PROJECT TITLE: Evaluation of Residual Sprays for Control of Extraneous 
Foraging RIFA Workers in Tractor-trailers. 

TYPE REPORT: Interim 

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

INTRODUCTION: 

IFA are aggressive foragers and often enter tractor-trailers on cargo or, 

in some cases,. when trucks are parked near active nests. Although 

workers are sterile, non-reproductive forms, and are incapable of causing 

an infestation, numerous detections on trucks outside the regulated area 

have caused concern by various regulatory agencies. A possible 

mitigative measure to prevent transport of extraneous workers would be 

the use of residual sprays on floors and walls of tractor trucks. A 

trial was initiated to compare the residual activity of several 

candidates against IFA workers. 

METHODS AND MATERIALS: 

Test boards of 3/8" unpainted, exterior plywood were sectioned into 

l'x 1' pieces and treated with each candidate insecticide. All products 

were applied at the labelled rate for "ant control" to the point of 

runoff. Sprays were applied using 1 quart, hand pump mister bottles 

adjusted to give a coarse spray pattern. Three boards (replicates) per 

candidate were treated. The boards were aged outdoors under a pick-up 

camper shell to simulate the interior of a tractor-trailer. Bioassays 

were conducted 24 hours, 7 days, 4 weeks, 8 weeks, 12 weeks etc., or 

until activity ceased. 

Bioassays were conducted by confining 20 IFA workers under an inverted, 

6" diameter plastic petri dish to each replicate. Mortality counts were 

made at hourly intervals after exposure to the treated surface. 







PROJECT NO: FAOlG121 

PROJECT TITLE: Evaluation of Commercial Ant Bait Stations for IFA 
Control in Tractor-trailers. 

TYPE REPORT: Final 

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

INTRODUCTION: 

Fire ants are notorious hitchhikers and often enter tractor-trailers as 

extraneous foraging workers on a variety of cargo. Occasionally, entire 

reproducing colonies establish nests in the walls of trailers, 

particularly non-maintained units that are infrequently used. The 

potential for using commercial ant bait stations for IFA control in 

tractor-trailers was investigated. 

METHODS AND MATERIALS: 

Field colonies, with brood, (queen status unknown), were collected in 

plastic pails a ~ d  returned to the lab on August 5, 1991. Colonies were 

allowed to acclimate for approximately 7 days receiving moisture as 

needed, but no food prior to testing. 

Five commercially available roach and/or ant baits were purchased locally 

from various retail stores. The baits were as follows: 











PROJECT NO: FAOSGO11 

PROJECT TITLE: Effect of RIFA Predation on a Population of 
the Least Tern - an Endangered Species. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Tim Lockley 

INTRODUCTION: 

Birds nesting on an open beach are faced with many hazards that endanger 

their nesting success. These threats are commonly associated with avian 

and mammalian predators, human intrusion and tidal washouts. However, 

harassment by ants must also be considered as a factor that can influence 

the reproductive success of ground-nesting birds. Littlefield (1987) 

suggested that ant harassment was the probable cause of death of a Sand 

Hill Crane (Grus canadensis tabida) chick at Malheur National Wildlife 

Refuge in Oregon, as well as the cause of nest abandonment. Jackson and 

Jackson (1985) reported the abandonment of a Killdeer (Charadrius 

vociferus) nest in east-central Mississippi due to ant infestation at the 

pipping stage. Red imported fire ant (Solenopsis invicta) predation on 

six avian species has been documented. As early as 1938, fire ants 

were reported killing quail (Bobwhite, Colinus vir~inianus)[Travis 1938, 

19431. Ridelhuber (1982) found evidence of RIFA predation on the chicks 

and pipped eggs of the Wood Duck (& s~onsa)and the Roseate Spoonbill 

(Aiaia aiaia). Other avian species predated include the Barn Swallow 

(Hirundo rustica [Kroll et al. 1973]), the Mississippi Kite (Ictinia 

mississi~viensis)[Parker 19771 and the Black-bellied Whistling Duck 

(Dendrocv~na autumnalis)[Delnicki and Bolen 19771. 

Ant harassment and potential ant predation was found in a colony of Least 

Terns (Sterna antillarum) nesting along a large expanse of beach in 

Gulfport, Harrison County, Mississippi. During the 1988 nesting season, 

numerous chicks, ranging in developmental stages from hatchlings to 

fledglings, were observed with ants and/or ant stings on their bodies. 

These ants, though not positively identified at the time, were most 

likely RIFA. A subsequent survey showed only colonies of this ant 

species in the immediate area of the nesting grounds. RIFA workers were 

typically found clinging to the feet of the chicks or to the areas around 











PROJECT NO: FA05G021 

PROJECT TITLE: Texas Wildlife Study - Sampling of Non-target 
Invertebrates. 

TYPE REPORT: Interim 

LEADER/PARTICIPANT(s): Tim Lockley 

INTRODUCTION: 

As part of a larger study addressing the potential impact of the red 

imported fire ant (RIFA) on wildlife production in Texas rangelands, five 

500 acre plots were treated with Amdroe in the southeastern part of the 

state on 4/15/91 with a subsequent applications made 6 months later on 

10/15/. This study is being conducted under the auspices of Texas Tech 

University (TTU) [lead agency]. TTU is tasked with quantifying the 

effect of RIFA on annual production of selected vertebrate game, non-game 

and endangered species. The Texas Department of Agriculture is 

conducting population sampling of RIFA. USDA-APHIS-S&T-NMRAL is 

conducting chemical analysis of selected species for the presence of 

Amdro . 

MATERIALS AND METHODS: 

The USDA-APHIS-PPQ-Aircraft Operations supplied an airplane for aerial 

application of Amdro. American Cyanamid Chemical Company supplied the 

material for application. The first Amdro application was made 

April 15-19, 1991. 

In order to determine if treatment with Amdro has any effect (positive or 

negative) on non-target invertebrates, collections of various arthropods 

were made within the treated areas. Comparative collections outside were 

also carried out in conjunction with those taken in the replicated 

treatment plots. 

Sampling was comprised of two methods; sweep netting and W light traps. 

Sweep net samples were taken from dominant plant communities (in bloom) 

to collect herb strata, diel-active arthropods. Because of the 

difficulty involved, no arboreal samples were taken. W light traps 

















PROJECT NO: FAOlG179 

PROJECT TITLE: Red Imported Fire Ant Damage to Blueberries in 
South Mississippi. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Tim Lockley, Barbara J. Smith*, Homer Collins 
Avel Ladner, Lee McAnally, Anne-Marie Callcott 
[*USDA-ARS, Small Fruits Research Lab, 
Poplarville, MS] 

INTRODUCTION: 

The earliest documentation of damage to field crops by imported fire ants, 

Soleno~sis invicta Buren and S .  richteri Forel, was made in the spring of 
1935 when damage to a corn crop was noted near Fairhope, Alabama (Eden and 

Arant 1949). Red imported fire ants (RIFA), 2. invicta, are widespread 

throughout the southeastern United States. Adams (1986) listed numerous 

agricultural crops seriously affected by imported fire ants (e.g., citrus, 

soybeans, eggplant, okra). Many commercial rabbiteye blueberry (Vaccinium 

ashei Reade) fields in the southeastern U.S. are severely infested with this 

pest (personal observation, Barbara J. Smith) and RIFA mounds are often 

present at the base of many of the plants. Most blueberry fields are 

irrigated using drip irrigation systems. Blueberries have extensive but very 

shallow root systems and soil excavated for RIFA mounds results in the 

exposure of roots to the surface environment. Plants in infested areas 

appear to be much weaker and more chlorotic that the non-infested plants 

(personal observation, Tim Lockley); however, no information regarding RIFA 

damage to blueberries appears in the literature. In addition to any damage 

to the blueberry plant that may occur, RIFA also present a hazard to workers 

and pickers in the field. This hazard is of particular concern to growers 

who market their blueberries through a "pick-your-own" business. The 

objective of this study was to determine the relative damage to commercially 

grown blueberries by RIFA in Mississippi. 

MATERIALS AND METHODS: 

The trial was conducted on an 8 ha RIFA infested blueberry farm located in 

Covington County, MS (latitude 31.4 N). Rabbiteye blueberry plants had been 

established in 1983 and 1984 on a Ruston fine sandy loam soil with a pH of 













PROJECT NO : FA04G019 

PROJECT TITLE: Systematic Survey of the Three Coastal Counties of Mississippi 
for Incidences of Polygynous Colonies of the Red Imported Fire 
Ant, Solenopsis invicta Buren. 

TYPE REPORT: Final 

LEADER/PARTICIPANT(s): Timothy Lockley 

INTRODUCTION: 

Mature colonies of Solenousis invicta Buren have, until relatively recently, 

been considered monogynous (Lofgren et al. 1975). Tschinkel and Howard (1978) 

concluded from their study of colony founding and queen replacement that 

colonies often have more than one mated queen, but are, never-the-less, 

functionally monogynous (i.e. only one of the queens will lay eggs). 

The red imported fire ant (RIFA) entered the United States at the port of 

Mobile, Alabama 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 70's at two widely separate locations--Mississippi (Glancey et al. 

1973) and Texas (Hung et al. 1974). These studies found that multiple queens 

were gravid and that, when separated, produced brood. From these 

observations, they concluded that these colonies were functionally polygynous. 

Since their first discovery, polygynous colonies have been reported from 

Arkansas (Banks and Collins, unpublished data), Georgia and Louisiana 

(Fletcher 1983) and Florida (Lofgren and Williams 1984). 

The polygyne phenomena is not just limited to 2. invicta. Several other ant 

species have been observed to have multiple queens (Wilson 1971). Green 

(1952) observed large numbers of dealate queens (+ 25) in colonies of the 

black imported fire ant, Soleno~sis richteri Forel. Fertility, however, was 

not determined. Polygyny has also been reported from native American fire 

ants, Soleno~sis geminata - (Banks et al. 1973) and Soleno~sis xvloni 

(Summerlin 1976). Glancey et al. (1989) reported the occurrence of polygyny 

among populations of the S .  invicta X S. richteri hybrid. 

The mechanisms behind the independent occurrences of polygyny among RIFA 

colonies is unknown, but the frequency of this form seems to be increasing 

(Glancey et al. 1987). However, a recent survey of the Mississippi site where 
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APPENDIX I1 

PROTOCOL FOR BIOASSAY OF INSECTICIDE TREATED 
NURSERY POTTING MEDIA WITH ALATE IFA QUEENS 

Introduction: The development of quarantine treatments to prevent 
artificial spread of imported fire ants (IFA) in nursery stock requires 
the evaluation of candidate pesticides, dose rates, formulations, etc. 
The use of a laboratory bioassay procedure for these evaluations provides 
a rapid and inexpensive means of evaluating the numerous candidates 
tested each year. Various bioassay procedures have been devised over the 
years, but the procedure currently used by the USDA, APHIS Imported Fire 
Ant Laboratory in Gulfport, Mississippi, is described herein. This 
procedure is a slight modification of the test described by Banks et al., 
1964 (J. Econ. Entomol. 57:298-299). 

Collection of test insects: Field collected alate imported fire ant 
queens are used as the test insect. IFA colonies are opened with a spade 
and given a cursory examination for the presence of this life stage. 
Alate queens are seldom, if ever, present in all IFA colonies in a given 
area. Some colonies will contain only males, others may have few or no 
reproductive forms present, others may contain both males and queens, 
while some will contain only alate queens. Seasonal differences in the 
abundance of queens is quite evident; in the warmer months of the year 
50% or more of the colonies in a given area may contain queens. However, 
in the cooler months, it is not uncommon to find that less than 10% of 
the colonies checked will contain an abundance of alate queens. 
Therefore it is necessary to examine numerous colonies, selecting only 
those which contain large numbers of alate queens for collection. During 
winter, ants will often cluster near the surface of the mound facing the 
sun. Collection during midday on bright, sunny days is highly 
recommended for winter; whereas the cooler time of day is recommended for 
hot, dry days of summer. Once a colony (or colonies) has been selected 
for collection, the entire nest tumulus is shovelled into a 3-5 gallon 
pail. Pails should be given a liberal dusting with talcum powder on the 
interior sides to prevent the ants from climbing up the sides of the pail 
and escaping. Approximately 3-6" head room should be left to prevent 
escape. An effort should be made to collect as many ants as possible 
while minimizing the collection of adjacent soil which will contain few 
ants. Collected colonies are then transported to the laboratory for a 
3-5 day acclimation period. The addition of food or water during this 
period is not necessary. Alate queens are collected with forceps after 
placing a 1-2 liter aliquot of the nest tumulus in a shallow laboratory 
pan. Again, the use of talc on the sides of containers prevents escape, 
while talced rubber gloves minimizes the number of stings experienced by 
the collector. The forceps should be used to grasp the queens by the 
wings in order to prevent mechanical injury. An experienced collector 
can collect 200-300 queens per hour. It is generally advisable to place 
collected queens in a 500 cc beaker of other suitable vessel containing 
moist paper towels prior to being introduced into the test chamber. 

Test chambers: Test chambers are 2.5" x 2.5" plastic flower pots which 
have been equipped with a labstone bottom. Labstone is generally 
available through dental supply firms such as Patterson Dental Co., 2323 





APPENDIX I11 

PROTOCOL FOR EVALUATION OF GRANULAR SOIL INSECTICIDES 
FOR QUARANTINE TREATMENT OF NURSERY POTTING SOIL 

1. General: In order to comply with IFA quarantine regulations, 
shipment of potted nursery plants cannot be approved by PPQ or State 
Inspectors unless the soil in which the plants are growing 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 
cancelled by EPA on March 6, 1978. Five percent granular chlorpyrifos 
was adopted for program use in December 1979 and discontinued in 1981. 
In 1984, chlorpyrifos in either a 2.5% granular or a 10% granular 
formulation, was added to the treatment program. A premixed granular 
insecticide treatment is favored by most growers due to the ease of 
application and relative cost compared to other procedures such as liquid 
drenches, fumigation, bare-rooting, etc. 

2. Requirement of the ~esticide: Candidate pesticides must meet certain 
rigid requirements in order to be considered an effective treatment: 

A. The candidate must be toxic to the IFA (100% kill of alate queens 
in laboratory bioassays). 

B. The candidate must demonstrated a minimum of 12 to 18 months 
residual acitvity (so that growers will not be forced to apply 
additional treatments until repotting with fresh soil becomes 
necessary due to plant root development). 

C. The candidate must not cause phytotoxicity to the numerous 
species and types of plants which are grown in the treated 
media. 

D. Low mammalian toxicity (dermal) due to worker exposure. 

E. Economical to use. 

3. Preparation of vottine soil - toxicant mixture: 
A .  The standard IFA potting media (adopted September 1991), 

consisting of a 3:1:1 mixture of milled pine bark:sphagnum peat 
moss:sand, is prepared by mixing 1.5 cu. ft. batches in a 
portable cement mixer. 

Specialized or commercially available potting media 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 weight bulk density 0.f the 
media, i.e. if bulk density - 480 lb/cu. yd., then 1 mixer load 
weighs 26.7 lbs. 





APPENDIX IV 

PROTOCOL FOR CONDUCTING BAIT ACCEPTANCE STUDIES 

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

2.  Collection of Ant Colonies: Fragments of colonies containing all life 
forms (workers, immature, winged sexuals and occasionally, the mated queen) are 
collected from infested fields by shoveling a portion of the nest tumulus into 
a plastic dishpan. The colonies are then transported into the laboratory 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 mixing fresh soybean oil and pregelled defatted corn 
grits 30%:70% w/w. The standard bait is prepared one day prior to the test. 

4. Candidate Bait: The candidate bait is any potentially attractive oil, 
experimental bait formulation, or formulated bait which may have deteriorated 
due to storage, etc. Each candidate bait is tested on five.different colonies, 
and the results reported as an average response of all colonies. 

5. Bioassay: Four grams of a candidate bait contained in a plastic petri dish 
are placed on the surface of each of the 5 test colonies. Simultaneously, 4 
grams of the freshly prepared standard bait in an identical dish are placed 
approximately 4-5 inches from the candidate bait. Foraging workers are then 
provided a free choice to feed on the bait of their preference. After a 24 
hour feeding period, the dishes are removed and the amount of each bait 
consumed is determined by weighing. 

6 .  Com~utation of Acce~tance Ratio: An acceptance ratio for each candidate 
bait is computed in the following manner: 

Po. grams candidate consumed 
= acceptance ratio No. grams standard consumed 

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 more attractive than the 
standard. 

Lofgren et al. (1961) Jour. Econ. Ent. 54:1096-1100, reported on the evaluation 
of 222 different food materials, and provided a list of those which gave an 
acceptance ration of 0.75 or higher. By convention, this figure has become the 
minimum ratio recognized as acceptable by most IFA researchers. 



APPENDIX V 

PROTOCOL FOR PREPARATION OF NURSERY POTTING MEDIA 

General : 

Strong-Lite@ potting mix was adopted as the "standard" media in 1988 in 
an effort to maintain uniformity among the numerous trials comparing 
rates of dissipation of candidate toxicants. Numerous trials have been 
conducted with that mix; however, effective September 1, 1991, the 
standard mix was changed to the media used by Dr. A.J. Laiche, 
Mississippi Agricultural Forestry Experiment Station (MAFES), 
Poplarville, MS. This change was prompted 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 mix is actually a bedding mix, rather than a 
growing medium typically used to grow woody ornamentals to 
marketable size. Therefoi-e, the MAFES mix will be more 
representative of the mixes used in the industry. 

Preparation of Media: 

The MAFES mix is blended as follows i (A. J . Laiche, personal 
communication): 

3 parts milled pine bark 
1 part sand 
1 part sphagnum peat 

(i.e., 3:l:l by volume) 

amendments are as follows: (cu. yd. basis) 
4# dolomite 
I{/ 25/10/0 complete fertilizer 
I{/ superphosphate (0/20/0) 
1# micromix 

complete fertilizer added according to crop, i.e., 
1/2 tsp. Stay-Green per 6" every 4-6 wks. for 
short-term crops. 

Components of the MAFES mix will be purchased in bulk and blended on-site 
as needed. Cost of the MAFES media will be approximately $16.56 per cu. 
yd- For routine pesticide screening trials, amendments will not be 
added. 
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