














PROJECT NO.: FA012084.16 

PROJECT TITLE: Aerial Application of Bait Toxicants 

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

A. Fall 1983 Tests 

. 
I. Introduction: 

Aerial application of palatable bait formulations 

containing a feeding attractant, an inert carrier, and a 

slow-acting toxicant remains the most cost-effective 

approach to control of imported fire ants. Recent advance 

in the testing and development of two relatively new 

products justified large-scale field trials in the fall of 

1983. All treatments were applied by a USDA-owned and 

operated Cessna spray plane equipped with a modified bait 

delivery system. 

11. Aircraft Specifications: 

1. 1977 Cessna Ag-Truck 

2. Delivery System 

A .  Transland slim-line spreader (Model 20241). 

B. Ram-air system installed in hopper to prevent 
bridging. 

3. 120. mph operating speed. 

4. 50' altitude. 

5. 50' working swath. 

6. Operated by Tim Roland, USDA pilot. 









































PROJECT NO. : FA012184.01 

PROJECT TITLE: IFA Control with Amdro Mixed with Fertilizer 
or Rye Grass Seed 

Project Leaders: Avel Ladner, Paul Michael Bishop, C. J. 
Mauffray, and Dudley J. Adams 

I. Introduction: 

Preliminary research conducted in the late 1960s (G. 

P. Markin, unpublished data) indicated that acceptable IFA 

control could be achieved when Mirex was mixed with 

fertilizer (i.e. tank-mixed) prior to application. This 

procedure is of primary interest to farmers since it 

eliminates the cost of application. In recent years, we 

have received several inquiries regarding the application of 

Amdro mixed with fertilizer. Due to the vast differences in 

the physical characteristics of the two formulations 

(pregelled defatted corn versus corn cob grits), we were 

unable to extrapolate from the results of the previous Mirex 

trials. On October 04, 1984 a small field trial was 

initiated to determine if Amdro could be premixed with 

either fertilizer or rye grass seed and used for IFA control 

in pastures or hay fields. 

11. Methods and Materials: 

Rye grass seed (Lolium perenne var. Gulf) was mixed 

with Amdro (50 lbs. seed plus 3 lbs. Amdro) with a portable 

cement mixer (20 minutes per batch) on October 02, 1984. 

Fertilizer (13-13-13) was mixed at a rate of 170 gms. Amdro 







PROJECT NO. : FA122284.12 

PROJECT TITLE: Phytotoxicity of Carbaryl to Bedding Plants 

PROJECT LEADER: Dudley J. Adams 

INTRODUCTION: 

Carbaryl applied under a-Specific Exemption which 

expires June 01, 1985 is an accepted means of certification 

of bedding plants. Carbaryl applied in the prescribed 

manner is not only effective against fire ants, but the 

broad and extensive label allows its use on many different 

types of plants. However, indications of phytotoxicity were 

noted in previous trials with carbaryl (Collins 1982). 

Additional tests were conducted in an effort to confirm 

these previous findings. 

Methods : 

Baccto(R) potting soil (Michigan Peat Co., P. 0. Box 

66388, Houston TX) was used as the growing medium. Round 

peat pots (3" diameter) were filled with potting soil and 

planted to the following species on September 28, 1984: 

Plant 

Bell pepper 
Broccoli 
Cabbage 
Collards 
Egg plant ' 

Hot pepper 
Petunia 
Toma to 
Zinnia 

Emerged seedlings wer 

Scientific Name Variety 

Capsicum frutescens 
Brassica oleracea 
Brassica oleracea 
Brassica oleracea 
Solanum molongonia 
Capsicum frutescens 
Petunia hybrida 
Lycoperscion esculentum 
Zinnia sp. 

Keystone giant 
Green Sprouting 
Early Round Dutch 
Vates 
Midnight 
Long Cayenne 
Happy Talk 
Rutger ' s 
Lilliput 

e thinned to one plant per pot after 

they reached the first true leaf stage. The plants were 

IFA -24 











PROJECT NO.: FA082584.08 

PROJECT TITLE: Evaluation of various Insecticides for Grass 
Sod Quarantine treatments 

PROJECT LEADERS: C. 3 .  Mauffray, Paul Michael Bishop, 
Dudley J. Adams and Avel Ladner 

INTRODUCTION: 

Commercial shipments of ornamental nursery plants and 

grass sod were associated with accidental introduction of 

imported fire ants into previously noninfested areas as 

early as 1953 (Culpepper 1953). Due to their effectiveness 

and residual activity, chlorinated hydrocarbon insecticides 

were used as a quarantine treatment to prevent this 

accidental spread until EPA issued a cancellation order for 

the use of chlordane for this purpose on March 6, 1978. 

Efforts by this laboratory to develop alternate treatments 

have indicated that chlorpyrifos applications, if properly 

timed and applied, will control certain life forms infesting 

grass sod. Granular chlorpyrifos at 4.0 to 6.0 lbs. AI/acre 

has been used for several years to certify movement of grass 

sod under a specific exemption (Section 18, FIFRA) which was 

filed each year by PPQ. Registration of a 10% chlorpyrifos 

granule for this use pattern was obtained in July 1984 by 

Ford's Chemical and Service, Inc., Pasadena, Texas. 

It is assumed that the greatest pest risk associated 

with shipment of grass sod is transport of newly mated 

queens that may be either on the sod surface or slightly 

below the surface in the initial brood chamber, This 

IFA -2% 











PROJECT NO. FA122684.12 

PROJECT TITLE: Evaluation of potting soil toxicants 

PROJECT LEADER: C. J. Mauffray 

INTRODUCTION: 

Chlordane applied at a rate of 4 02s. 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 this laboratory since 1974. The most 

efficacious treatment disclosed thus far is chlorpyrifos 

(Collins et a1 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. 

We evaluated a limited number of candidate potting soil 

toxicants in 1984 in an effort to expand the number of 

IFA -34- 











PROJECT NO.: FA212284.21 

PROJECT TITLE: Shelf Life Studies with Bait Toxicants 

PROJECT LEADER: Dudley J. Adams 

INTRODUCTION: 

Storage or shelf life of imported fire ant baits has 

long been a problem with certain types of formulations. 

Some inert carriers'are known to enhance oxidation and 

rancidity of the soybean oil. Since rancid baits are not 

actively accepted and fed upon by foraging workers (Lofgren 

et a1 1964), poor control may result from field applications 

of baits in this condition. In early studies with 

degradable formulations of Mirex, a copper catalyst was used 

to enhance the degradation process. However, the copper 

also promoted oxidation and subsequent rancidity of the oil 

and was excluded from further testing. Several studies with 

various formulations of MK-936 were initiated in 1983 and 

continued in 1984. 

Test I: 

All previous shelf life studies with MK-936 baits were 

based on storage of subsamples in closed plastic (zip-lock) 

bags. On ~pril' 27, 1983, a study was initiated whereby the 

effects of storage in the original opened container (15 lb. 

polyethylene lined bag) were investigated. The containers 

were stored under three different temperature regimes: 

(1.) In the laboratory at ambient conditions of 70 - 74 
degrees F. 
(2.) Constant temperature chamber programmed to maintain 
38 degrees C. 
(3.) Constant temperature chamber programmed to maintain 

IFA -3% 

















PROJECT NO. FA052384~05 

PROJECT TITLE: Evaluation of an Alternate Procedure for 
Quarantine Treatment of "Balled and 
Burlappedw Plants 

PROJECT LEADER: Paul M. Bishop 

I. Introduction: 

In compliance with Federal Quarantine NO. 81, 

applications of long residual insecticides such as dieldrin, 

heptachlor, and chlordane were used to certify shipment of 

field grown ornamental plants ("balled and burlapped" 

plants) until all use patterns of these products were 

cancelled on December 31, 1979. A root dip treatment (total 

immersion of the root ball) in chlorpyrifos solution (8 £1. 

oz. 2EC/100 gals. H20) was published in the March 1980 

revision of PPQ Control Manual 805-25.2230. 

Less labor intensive and more economical treatments 

are needed to replace root dip treatment for field grown 

balled and burlapped plants. Granular chlorpyrifos applied 

as a preplant incorporated treatment has been shown to be an 

effective quarantine treatment for container grown plants 

(Collins et a1 1980). Two formulations of granular 

chlorpyrifos have been registered for this use but only one 

product is commercially available at this time. A small 

study was initiated to determine if a highly modified 

version of the treatment for containerized plants could be 

adapted for use on field grown plants. The proposed 

treatment was based on the assumption that plastic pots 

could be substituted'for the burlap liner normally used on 









PROJECT NO.: FA 052484.05 

PROJECT LEADER: Homer L. Collins 

PROJECT TITLE:  valuation of Nitroethane for Quarantine 
Treatment of Nursery Stock 

Introduction: 

Nitroethane (CH3CH2N02) is used as an industrial 

solvent in a variety of commercial applications as well as a 

chemical intermediate for synthesis of other compounds. 

Nitroethane is highly volatile (vapor pressure 20.9 mm. Hg. 

at 25 degrees C.) and has been evaluated as a liquid 

fumigant for treatment of IFA colonies (Kass, personal 

communication). At the request of Angus Chemical Company, 

Northbrook, Illinois, we investigated nitroethane as a 

post-harvest quarantine treatment for nursery stock. 

Methods : 

Fumigant activity against IFA was established in a 

series of laboratory tests conducted by confining IFA 

workers in 9 liter bell jars containing various quantities 

of nitroethane. Although an acute LC50 was not determined, 

exposure to concentration of .O1 ml./liter for 24 hours at 

76 degrees F. produced 100% mortality to IFA workers. 

In order to evaluate the potential of nitroethane as 

a regulatory treatment, a test with six species of potted 

ornamental plants artificially infested with IFA was 

conducted in June 1984, Three specimens of the following 

species (ca. 24" in height, growing in 4-quart plastic pots) 

were artificially infested with a "fragmented" IFA colony 









PROJECT TITLE: FA 012884.01 

PROJECT TITLE: Evaluation of Bait Toxicants for Control of 
Individual IFA Colonies 

PROJECT LEADERS: Homer Collins, Dudley Adams, C. J. 
Mauffray, Paul Michael Bishop and Avel 
Ladner 

Introduction: 

A small plot field test with four bait formulations 

(Affirm, Amdro, Logic and Prodrone) was conducted in 

Harrison County, Mississippi to determine the effectiveness 

of simulated "homeowner treatments" with these products. 

Numerous studies comparing efficacy of these baits applied 

broadcast by both aerial and ground equipment have been 

conducted, but additional information on their effectiveness 

as individual colony treatments was needed. 

Methods : 

All formulations were applied by hand at a rate of 3 

to 5 Tbs. per colony to each colony in unreplicated 1-acre 
* 

test plots by an application team comprised of 5 

individuals. Treatments were applied on July 10, 1984 in an 

8-acre fallow field (mixed vegetation, mostly crabgrass and 

broadleaf weeds).. ~fficacy of each treatment was determined 

by establishing one 1/4-acre subplot within each test plot 

and monitoring treatment effects according to procedures 

described elsewhere (Harlan et a1 1981, ~ollins 1982, 

Lofgren and Williams 1982). Plots were rated prior to 

treatment and at 6, 12, and 20 weeks after treatment. 

Results : 

The results of this test are shown in Table 15, and 

I F A  -55- 









PROJECT NO: FA012984.01 

PROJECT TITLE: Retention of Bait Toxicants in Fire Ant 
Repletes 

PROJECT LEADERS: James H. Spence - 1/ and P. M. Bishop 

I. Introduction 

Glancey et a1 (1973) found that large major workers 

function as a replete caste by storing liquid food (soybean 

oil) in their crop. This stored oil is fed to other colony 

members during stress periods when natural food supplies are 

limited. Since bait toxicants are delivered to fire ant 

colonies in solution with soybean oil, it is assumed that 

storage of the toxicant-soybean oil solution by repletes 

also occurs and retention time (as measured by GLC analysis) 

for the oil-toxicant solution by the repletes would be 

dependent upon several factors: 

(1.) Whether or not a lethal dose was consumed and 

passed into the alimentary tract. Theoretically, the 

entire dose could be stored in the crop and not 

actually consumed. Conversely, morbid repletes can't 

store oil. 

(2.) The time required for ingested toxicants to 

produce lethal effects on the recipient (our collection 

procedures allowed only the collection of live active 

worker ants) . 
....................................................... 
1/ Chemist, National Monitoring and Residue Analysis - 
laboratory, USDA, APHIS, PPQ, Gulfport, Mississippi. 
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PROJECT NO.: FA013084.10 

PROJECT TITLE: Effects of Affirm (Avermectin Bla) on Field 
Collected Alates of the Red Imported Fire 
Ant 

PROJECT LEADER: Dr. Michael E. Mispagel - 1/ 

Introduction 

I n  1982 ,  Glancey  e t  a l .  c o n d u c t e d  a  l a b o r a t o r y  i n v e s t i g a t i o n  on t h e  e f f e c t s  

o f  A v e r m e c t i n  on t h e  o v a r i e s  o f  r e d  i m p o r t e d  f i r e  a n t  q u e e n s .  A t  2 2  w e e k s  

p o s t t r e a t m e n t ,  o v a r i o l e s  o f  q u e e n s  e x p r e s s i n g  pe rmanen t  s t e r i l i t y  we re  examined .  

0 0 t h  h y p e r t r o p h y  of  t h e  squamous  e p i t h e l i u m  s h e a t h i n g  t h e  o v a r i o l e s  and p y c n o s i s  

o f  n u r s e  c e l l  n u c l e i  w e r e  o b s e r v e d  i n  t h e s e  q u e e n s  w h i c h  s h o w e d  e i t h e r  t o t a l  

s t e r i l i t y  o r  a  r e d u c t i o n  i n  t h e  number and s i z e  o f  e g g s  l a i d .  

C o l o n i e s  f e d  low c o n c e n t r a t i o n s  o f  a v e r m e c t i n  t e m p o r a r i l y  d e c r e a s e d  b rood  

p r o d u c t i o n  (G lancey  e t  a l .  1982).  W i t h i n  1 6  weeks,  n o r m a l  p r o d u c t i o n  was a g a i n  

o b s e r v e d .  The p o t e n t i a l  r e v e r s i b i l i t y  o f  t h e  s t e r i l i t y  c a u s e d  by A f f i r m  a t  l ow  

d o s e s  w a s  o f  g r e a t  c o n c e r n  t o  Merck  & Co. a n d  i t  w a s  t h o u g h t  t h a t  a n  a t t e m p t  

s h o u l d  be  made t o  o b s e r v e  t h i s  phenomenon i n  t h e  f i e l d .  S i n c e  i n d i v i d u a l  q u e e n s  

a r e  v i r t u a l l y  i m p o s s i b l e  t o  c o l l e c t  i n  l a r g e  numbers  i n  t h e  f i e l d ,  f e m a l e  a l a t e s  

w e r e  c h o s e n  t o  be  i n v e s t i g a t e d  w i t h  t h e  a s s u m p t i o n  t h a t  t h e y  w o u l d  r e s p o n d  

s i m i l a r l y  t o  f e r t i l i z e d  queens .  

............................................................ 
1/ College of Veterinary Medicine, University of Georgia, - 
Athens GA 30602. 



























APPENDIX I. 
A Criteria for the Participation of 
Plant Protection and Quarantine 

Animal and Plant Health Inspection Service, 
U. S. Department of Agriculture, 

in the Control of Imported Fire Ant'with 
Cooperating States 

The imported fire ant (IFA) program goal for 1985 is to provide 
control techniques through methods development, continue 
environmental monitoring of treatment sites, and maintain a 
limited survey in support of regulatory action to reduce 
artificial spread outside the regulated area. 

The program activities conducted since 1957 consist of the 
enforcement of quarantine regulations and surveys to support the 
regulatory program, and these activities provide a basis for 
insecticide application. Plant Protection and Quarantine (PPQ) 
with State cooperation applies insecticides to control 
infestations. Application sites are monitored to determine 
levels of residues occurring in the environment. The methods 
development activities are conducted to develop improved or 
alternate regulatory and control tools. 

In recent years, environmental issues and the lack of 
registration for environmentally acceptable and efficacious 
insecticides have precluded the large-scale treatment of areas 
infested with the IFA. 

The PPQ program has continued to recognize a responsibility to 
the public in states infested with IFA. In an effort to meet 
this responsibility, in an efficient and effective manner, PPQ 
has developed the following criteria for participatinq in 
cooperative control efforts with interested states on a 
cost-sharing basis. This policy differs from past practices in 
that PPQ will not participate in pesticide distribution or 
give-away programs for ground treatment by individuals. 

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

Furthermore, PPQ will cost-share in the purchase of pesticides 
for single mound treatments only when the treatment of public 
lands which are owned or controlled by a governmental unit (i.e., 
State, county, city, or township) is involved. The intention is 
to assist with the treatment of high public-use areas such as 
school grounds, picnic or park areas, cemeteries, etc. 

Animal and Plant Health Inspection Service 
November 05, 1984. 



Appendix 11. Current status of registered IFA baits and those with pending registrations as of February, 1985. 

.Trade name: Affirm Amdro Logic 
* 

Common name: Avermectin mdro Fenoxycarb 

Chemical name: (5-0-demethylaver- Tetrahydro-5, Ethyl 12- (p- 
mectin Ala and (5- 5-dimethyl-2 (1H) phenoxyphenoxy) 
0-demethyl-25-de- pyrirnidinone(3- ethyl] carbamate 
1-methylpropy1)-25 [I-trifluromethyl) 
(1-methylethyl) phenyll 1- (2- 
avermectin Ala [4-trif luoromethyl 

phenyl] ethenyl 
-2-propenylidene) 
hydrazone 

Type formulation: .011% deffated .88% defatted 
Corn Corn 

Application rate: 1 lb/acre 1 lb/acre 
(50 mg AI) (4 gms AI) 

Registration Pending. Approved Aug. '80 
S tatus : (Request filed for use on 

Feb 1984) pasture h Non-crop 
5 

Cost : ? $2.53/1b 

Mode of action: Disruption of 
queen's 
reproductive 
system. 

Manufacturer: Merck 6 Co. 

Direct toxicant 
Affects all 
life stages. 

1% defatted corn 
or 1% cob grits 

1 lb/acre 
(4.5 gms AI) 

Pending. 
'(Request filed 
Aug 1983) 

Primarily IGR 

American Cyanamid Maag 
Agrochemicals 

Prodrone 

Prodrone 

1- (8-methoxy 
-4,8-dimethy 
1nonyl)-4- 
(1-methylethyl 
benzene 

1.2% defatted 
Corn 

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

Approved Mar ' 83 
for use on 
pasture & Non-crop 

IGR 

Stauffer 



~ppendix 111. 
Numbered Compounds Showing Potential 
For IFA Control in Preliminary Tests 

Company Designation Manufacturer Primary Mode of Action 

JH-286 ~ontedison JH 

S-4496 Sumi tomo JH 

S-4624 Sumi torno JH 

Fluorocarbons  riff in Direct toxicant 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
This list was furnished by W. A. Banks, Entomologist, 
USDA, ARS, Insects Affecting Man and Animals 
Laboratory, Gainesville, Florida. 
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