


















I PROJECT NO: FA02G036 

PROJECT TITLE: Dose Rate T r i a l s  w i t h  Triumph 1G i n  Nursery P o t t i n g  Media 

TYPE REPORT: I n t e r i m  

LEADER/PARTICIPANT: Avel Ladner 

/ A long term dose r a t e  s t u d y  w i t h  Triumph 1 G  was i n i t i a t e d  i n  January 1986 and 

cont inued throughout 1987, 1988 and 1989. Dose r a t e s  of 5.6, 11.2, 22.4, and 

44.8 grams A 1  per  c u b i c  yard of p o t t i n g  media (Baccto  Brand, Michigan Peat  

Co., Houston, Texas) were thoroughly blended i n t o  t h e  media w i t h  a  p o r t a b l e  

cement mixer on January 30, 1986. Trea ted  media was t h e n  weathered ou tdoors  

I 
\ under n a t u r a l  c o n d i t i o n s  (no i r r i g a t i o n  wate r ,  n a t u r a l  r a i n f a l l  o n l y )  i n  1 

g a l l o n  p l a s t i c  po t s  t o  s i m u l a t e  a c t u a l  n u r s e r y  c o n d i t i o n s .  Bioassays wi th  

a l a t e  queens were p e r i o d i c a l l y  conducted accord ing  t o  procedures  d e s c r i b e d  

elsewhere i n  t h i s  r e p o r t .  

RESULTS : 

A s  shown i n  Table 1 ,  5.6 grams AI/cu. yd provided 7 months r e s i d u a l  a c t i v i t y ,  

and 11.2 gms. AI/cu. yd. remained a c t i v e  f o r  approximately  14 months. A l l  

o t h e r  r a t e s  cont inued t o  provide 100% m o r t a l i t y  f o r  27 months o r  longer .  The 

h i g h e s t  r a t e  t e s t e d  (44.8 g. AI/cu. yd. of media) ,  remained a c t i v e  48 months 

a f t e r  t r ea tment .  Th i s  t r i a l  w i l l  be cont inued u n t i l  a l l  r a t e s  become 

i n e f f e c t i v e .  





PROJECT NO: FA02G037 

PROJECT TITLE: E v a l u a t i o n  of Candidate  P o t t i n g  S o i l  T o x i c a n t s ,  1989 

TYPE REPORT: I n t e r i m  

LEADERIPARTICIPANTS: Tim Lockley and Avel Ladner 

INTRODUCTION: 

Chlordane a p p l i e d  a t  a  r a t e  of 4 ounces of 5 %  Dust pe r  c u b i c  yard  of p o t t i n g  

s o i l  was used a s  a  q u a r a n t i n e  t r e a t m e n t  f o r  c o n t a i n e r i z e d  n u r s e r y  s t o c k  u n t i l  

c a n c e l l a t i o n  of r e g i s t r a t i o n  i n  December 1979. An on-going sc reen ing  program 

t o  e v a l u a t e  i n s e c t i c i d e s  a p p l i e d  a s  a  p re- p lan t  i n c o r p o r a t e d  t r ea tment  f o r  

nursery  p o t t i n g  s o i l s  h a s  been conducted by t h e  IFA S t a t i o n  s i n c e  1974. The 

most e f f e c t i v e  t r ea tment  t h u s  f a r  i s  c h l o r p y r i f o s  ( C o l l i n s  e t  a l .  1980). I n  

January 1980, Dow Chemical Company o b t a i n e d  r e g i s t r a t i o n  of a  5 %  c h l o r p y r i f o s  

g ranu le  which was marketed under t h e  t r a d e  name FA-5. T h i s  product  was 

app l i ed  a t  a  r a t e  of  0.5 l b s .  FA-5 per  c u b i c  y a r d  of p o t t i n g  media. S e v e r a l  

c a s e s  of p o s s i b l e  FA-5 r e l a t e d  p h y t o t o x i c i t y  t o  greenhouse  grown s u c c u l e n t  

p l a n t s  i n  Cen t ra l  F l o r i d a  prompted t h e  r e g i s t r a n t  t o  withdraw t h i s  p roduc t  

from t h e  market i n  t h e  f a l l  of 1981. R e g i s t r a t i o n  of a  second c h l o r p y r i f o s  

formulat ion ( a  2.5% g r a n u l e )  f o r  t r ea tment  of p o t t i n g  s o i l  was o b t a i n e d  i n  

J u l y  1984 by Ford ' s  Chemical and S e r v i c e ,  I n c . ,  Pasadena,  Texas. A t  t h e  

c u r r e n t  time t h i s  i s  the  on ly  r e g i s t e r e d  product f o r  t h i s  use  p a t t e r n .  

A l imi ted  number of c a n d i d a t e  p o t t i n g  s o i l  t o x i c a n t s  were e v a l u a t e d  i n  1988- 

1989 i n  an e f f o r t  t o  expand t h e  number of o p t i o n s  a v a i l a b l e  t o  growers who 











PROJECT NO: FAOlG028 

PROJECT TITLE: In-Field Spot Treatments with Granular Dursban for 
Certification of Field Grown Nursery Stock 

TYPE REPORT: Interim 

LEADER/PARTICIPANTS: Tim Lockley, Lee McAnally, and Avel Ladner 

INTRODUCTION : 

Currently, the only approved treatment procedures for certification of field 

grown nursery plants (ball and burlap) involve either a chlorpyrifos root-dip 

treatment or broadcast application of baits in combination with granular 

chlorpyrifos. Root dips are not only highly labor intensive and costly, but 

are quite disruptive to the root system of plants grown in lighter, sandy 

soils. The cost of a broadcast application of chlorpyrifos and the difficulty 

of making such an application in situations where the stock is relatively 

large makes this method prohibitive. A simpler, relatively inexpensive 

in-field treatment for these plants is among the highest priorities in IFA 

quarantine. As an alternative, we have begun to test a "low tech" approach 

that would allow the grower to treat each plant individually prior to its 

excavation without having to waste expensive chemical on plants that may or 

may not be harvested for shipment outside the regulated area. 

Although the residual activity associated with surface application of 

chlorpyrifos is relatively short (4 weeks at 4 lbs. AI/acre for granular 

formulations), it does provide protection against invasion by newly mated 

queens. Large mature colonies are weakened, but not usually killed by this 

treatment. However, a behavioral trait consistently manifested by IFA 



















PROJECT NO: PAOlG048 

PROJECT TITLE: I n s e c t i c i d e  Coat ings  and P a i n t  Addi t ives  f o r  Residual  
Control  of Foraging IFA Workers on Pa in ted  S u r f a c e s  

TYPE REPORT: I n t e r i m  

LEADER/PARTICIPANTS: Tim Lockley , Lee McAnall y, and Avel Ladner 

INTRODUCTION: 

The presence of f o r a g i n g  workers on i n t e r s t a t e  shipments of g e n e r a l  ca rgo  has  

sparked con t roversy  f o r  s e v e r a l  years .  Even though IFA workers a r e  s t e r i l e  

and cannot cause  a n  i n f e s t a t i o n  i n  and of themselves,  c u r r e n t  r e g u l a t i o n s  

d i s a l l o w  e n t r y  i n t o  non- quarantine a r e a s  i f  "Solenopsis spp. i n  any s t a g e  o f  

development ...I' i s  de tec ted .  The r e c o r d s  a r e  r e p l e t e  wi th  such o c c u r r e n c e s  on 

non-hazardous cargo.  Entry  of t h e s e  ca rgoes  can be made o n l y  a f t e r  a thorough 

and expensive methyl bromide fumigat ion i s  accomplished. Current  c o s t  f o r  

s u c h  a procedure i s  approximate ly  $1,000.00. 

We i n i t i a t e d  a s tudy  i n  l a t e  September, 1988 t o  t e s t  t h e  r e l a t i ' v e  

. e f f e c t i v e n e s s  and r e s i d u a l  a c t i v i t y  of t h r e e  products  a g a i n s t  t h e  IFA workers :  

D i - A l l  Brand P a i n t  I n s e c t i c i d e ;  CPF I n s e c t i c i d e  (bo th  p a i n t  a d d i t i v e s ) ,  and 

Super I Q  I n s e c t i c i d e  Coating. The p o t e n t i a l  use  of c h l o r p y r i f o s  impregnated 

p a i n t s  o r  c o a t i n g s  could minimize t h e  problem of fo rag ing  IFA workers  which 

o c c a s i o n a l l y  e n t e r  non-hazardous ca rgoes  on t r a c t o r - t r a i l e r s .  They may a l s o  

have some u t i l i t y  i n  t h e  c o n t r o l  of IFA i n  outdoor o r  s u b t e r r a n e a n  e l e c t r i c a l  

c i r c u i t r y .  The Texas Department of A g r i c u l t u r e  (TDA) exper ienced  a 

s i g n i f i c a n t  number of documented i n c i d e n c e s  i n  which IFA i n f e s t a t i o n s  have 













PROJECT NO: FAOlG058 

PROJECT TITLE: R e l a t i v e  P h y t o t o x i c i t y  of C h l o r p y r i f o s  [Dursban 2.5G 6 2EC] and 
I z a f o s  [Triumph 1EC) t o  S e l e c t e d  F o l i a g e  and Woody Landscape 
P l a n t s .  

TYPE REPORT: F ina l  

LEADER/PARTICIPANTS: Timothy Lockley , Lee McAnall y, and Adolph J. Laiche 
[ M i s s i s s i p p i  A g r i c u l t u r e  and F o r e s t r y  Experiment S t a t i o n ]  

INTRODUCTION : 

I n  January of 1980, c h l o r p y r i f o s  5 %  g r a n u l a r  [FA-5) was r e g i s t e r e d  f o r  use  a s  

a f i r e  a n t  q u a r a n t i n e  t rea tment  f o r  p o t t i n g  media. The r e g i s t r a n t  [Dow 

Chemical Company] e l e c t e d  t o  withdraw FA-5 from t h e  market i n  1981 when 

s e v e r a l  c a s e s  of p h y t o t o x i c i t y  were a l l e g e d  [ I ] .  A l l  of t h e  repor ted  c a s e s  

were from c e n t r a l  F l o r i d a  and,  wi th  one e x c e p t i o n  [Dwarf Yaupon, Ilex 

v o m i t o r i a ] ,  involved greenhouse grown f o l i a g e  p l a n t s .  Most of  t h e  r e p o r t e d  

i n j u r i e s  were l i n k e d  t o  problems o t h e r  than c h l o r p y r i f o s  induced t o x i c i t y .  

Ch lo rpyr i fos  [Dursban 2.5G and Dursban 1 ,  2 ,  and 4ECl i s  c u r r e n t l y  t h e  o n l y  

i n s e c t i c i d e  r e g i s t e r e d  f o r  t h e  c o n t r o l  of t h e  imported f i r e  a n t  [ I F A ]  i n  

coaunercial ly f i e l d  grown b a l l e d  and bur lap  and c o n t a i n e r  grown p l a n t s  [ 2 ,  31. 

Because of  t h e  a l l e g e d  p h y t o t o x i c i t y  of c h l o r p y r i f o s ,  s u c c u l e n t s  must be grown 

under complete cover  t o  meet c e r t i f i c a t i o n  requirements .  Th i s  p rec ludes  l a r g e  

s c a l e  outdoor p roduc t ion  of  t h e s e  p l a n t s .  

METHODS AND MATERIALS: 

Th i s  experiment was c a r r i e d  o u t  i n  coopera t ion  w i t h  t h e  M i s s i s s i p p i  

A g r i c u l t u r e  and F o r e s t r y  Experiment S t a t i o n  (MAFES), (South  M i s s i s s i p p i  





















PROJECT NO: FAOZG018 

PROJECT TITLE: Population Dynamics of Imported Fire Ant Colonies 

TYPE REPORT: Interim 

LEADER/PARTICIPANTS: Anne-Marie Callcott and Rebecca Norris 

INTRODUCTION: 

IFA colonies grow and develop following mating flights. Small incipient 

colonies are often comprised of less than 100 workers and the queen. 

Conversely, large mature colonies can contain over 250,000 workers plus 

reproductive and irnmature forms. Only a few studies have been undertaken to 

determine the time interval necessary for a colony to develop from a single 

queen to a mature, reproductive colony. Markin et al. (1973) showed the time 

interval to be a minimum of 2 1/2 years, and by 3 years, all colonies examined 

were fully matured. Lofgren et al. (1975) and Markin and Dillier (1971) 

estimated that mature colonies were at least 2 years old. Many factors can 

inhibit or enhance the growth of a colony; climatic conditions such as air and 

soil temperature, soil moisture, and humidity, and environmental conditions 

such as food and site availability (Green 1967, Rhoades and Davis 1967 and 

Lofgren et al. 1975). 

A numerical colony classification system based on estimated worker ant 

population and status of worker brood (Lofgren and Williams, 1982) is 

routinely used by many researchers to evaluate the effects of insecticides 

upon IPA populations. In this system a newly formed colony (less than 100 





















PROJECT NO: FA0 1G019 

PROJECT TITLE: Various Dosage Rates of Dursban Tested Against Time for 
Worker Mortality 

TYPE REPORT: Final 

LEADERIPARTICIPANTS: Anne-Marie Callcott 

INTRODUCTION: 

The Federal IFA Quarantine requires that all plants being moved outside the 

quarantine area be treated using an approved insecticide ( I F A  program Manual 

M301.81). These treatments include the use of granular chlorpyrifos (Dursban) 

incorporated into the pott trig media (24 month cert i f i c n t  i o n )  or chlorpvrl f o s  

(E) as a drench (90 day certif lcation). The present inspect ions on nursc.ry 

stock going into unifested areas have detected ants (mostly workers) in pots 

that have been treated. When the soil from these pots is analyzed, Dursban 

has been found in some of the samples in sufficient amounts to kill I F A  

workers (>  2 ppm). However, at low concentrations, death is not 

instantaneous. This study was initiated to determine the time interval 

necessary for various concentrations of Dursban to cause 100Z mortality to I F A  

workers. 

METHODS AND MATERIALS: 

Stock solutions, using technical Dursban (99%) in acetone, was mixed. Serial 

dilutions of the stocks was added to 150 g. Strong-~ite@ potting media 

(Strong-Lite Products Corp., P.O. Box 8029, Pinebluff, AR)  to obtain various 







PROJECT NO: FAOlG029 

PROJECT TITLE: R e s i d u a l  A c t i v i t y  of  V a r i o u s  I n s e c t i c i d a l  Drench T r e a t m e n t s  
f o r  Nur se ry  P o t t i n g  S o i l ,  1989 

TYPE REPORT: F i n a l  

LEADER/PARTICIPANTS: Lee McAnally 

INTRODUCTION: 

Drench t r e a t m e n t s  w i t h  c h l o r p y r i f o s  and d i a z i n o n  a r e  l i s t e d  i n  M301.81 f o r  

c e r t i f i c a t i o n  o f  c o n t a i n e r i z e d  p l a n t s .  C h l o r p y r i f o s  (Dur sban )  i s  a p p l i e d  a t  a  

r a t e  of  8 £1 .  o z .  Dursban  2EC/100 g a l s .  wa te r .  The r a t e  of a p p l i c a t i o n  f o r  

d i a z i n o n  i s  1  p i n t  o f  d i a z i n o n  AG 500 o r  1 l b .  o f  d i a z i n o n  50 WP/100 g a l s .  

w a t e r .  The Dursban  t r e a t m e n t  p r o v i d e s  a  90  day c e r t i f i c a t i o n  p e r i o d ;  d i a z i n o n  

p r o v i d e s  14 d a y s  c e r t i f i c a t i o n .  A s t u d y  compari.ng t h e  r e s i d u a l  a c t i v i t y  o f  

i n s e c t i c i d a l  d r e n c h e s  was i n i t i a t e d  i n  A p r i l ,  1989. 

METHODS AND MATERIALS: 

E v a l u a t i o n  of t r e a t m e n t s  was conduc ted  i n  two p h a s e s .  T r e a t m e n t s  l i s t e d  

be low were  a p p l i e d  t o  6" p o t s  c o n t a i n i n g  S t rong-L i t eB  p o t t i n g  media.  Two p o t s  

f rom e a c h  t r e a t m e n t  were  c o l l e c t e d  and composi ted  a t  month ly  i n t e r v a l s  and 

b i o a s s a y e d  w i t h  a l a t e  q u e e n s  u s i n g  s t a n d a r d  l a b o r a t o r y  b i o a s s a y  p r o c e d u r e s .  

T o t a l  volume o f  d r e n c h  ( f i n i s h e d  s o l u t i o n )  was 115 t h a t  of t h e  p o t  t o  be  

d r e n c h e d ,  i .e. ,  i f  u s i n g  1  g a l l o n  p o t s  (128  o z ) ,  t h e n  26 oz .  o f  d r e n c h  was 

a p p l i e d .  P o t s  were  w e a t h e r e d  o u t d o o r s  under  n a t u r a l  c o n d i t i o n s .  I r r i g a t i o n  

water was added  t o  s i m u l a t e  normal agronomic  p r a c t i c e s ,  i . e . ,  a  minimum o f  2" 









PROJECT NO: FAOlG039 

PROJECT TITLE: Effects of Irrigation on Residual Activity of Granular 
Dursban and Triumph 

LEADERIPARTICIPANTS: Anne-Marie Callcott and Lee McAnally 

TYPE REPORT: Interim 

INTRODUCTION: 

Triumph is a relatively new organophosphate from Ciba-Geigy, which in previous 

trials has shown good potential for IFA regulatory use. The granular 

formulation (Triumph 1G) would provide an alternative to using Dursban for 

certification of containerized plants. Dursban granules can be used for 

control of IFA in containerized or field grown nursery stock (M301.81). All 

previous studies on residual activity, with both Dursban and Triumph, have 

been conducted under natural rainfall conditions. In true nursery conditions, 

irrigation is a constant occurrence. 

Ford's Chemical Company currently holds the only granular Dursban registration 

for IFA quarantine certification of nursery stock. In recent months, the 

certification period of 24 months for incorporated Dursban has been 

questioned. Original residual activity studies were conducted using Dow's 

Dursban 10G (Collins et al. 1980). Studies were initiated to determine the 

effects of irrigation on the residual activity of granular Triumph and 

Dursban. 















PROJECT NO : FAOlG049 I 
PROJECT TITLE: Eva lua t ion  of Mobay NTN 33893 f o r  Control  of IFA ! 
TYPE REPORT: I n t e r i m  1 
LEADERS~PARTICIPANTS : Anne-Marie Ca l l  c o t  t , Homer Coll  i n s ,  Lee McAnall y and I 

Avel Ladner 

INTRODUCTION: 

Mobay NTN 33893 FS ( f lowable  s o l u t i o n )  is  an exper imenta l  compound under 1 
i n v e s t i g a t i o n  f o r  use  a g a i n s t  a  v a r i e t y  of i n s e c t  p e s t s .  The chemical  

composi t ion and i t s  mode of a c t i o n  a r e  und i sc losed  a t  t h i s  time. However, 

Mobay f e e l s  t h e  compound may be e f f e c t i v e  a g a i n s t  imported f i r e  a n t s  (IFA) ue 

t o  i t s - a c t i v i t y  a g a i n s t  o t h e r  s o c i a l  i n s e c t s  such a s  t e r m i t e s .  A s  wi th  any d 
exper imenta l  compound, e f f i c a c y  a g a i n s t  IFA must be f i r s t  be determined.  0  

e f f i c a c y  i s  e s t a b l i s h e d ,  t h e  most e f f e c t i v e  method of i n t r o d u c i n g  t h e  chemi 

t o  IFA must be  determined.  

MATERIALS AND METHODS: 

Labora to ry  T e s t s  

Drench S t u d i e s :  

IFA c o l o n i e s  were c o l l e c t e d  i n  t h e  f i e l d ,  brought t o  t h e  l a b o r a t o r y ,  and 

a l lowed t o  r e b u i l d  t h e i r  n e s t s  i n  12" x 15" x 6" p l a s t i c  t u b s  f o r  3-5 days .  

NTN was prepared a s  a  mound drench t r ea tment  a t  a  v a r i e t y  of c o n c e n t r a t i o n s  

and a p p l i e d  t o  t h e  c o l o n i e s  a t  a  r a t e  of one q u a r t  NTN s o l u t i o n  p e r  mound. 





















PROJECT NO: FA01G059 

PROJECT TITLE: Tests with Oftanol 5G for IFA Quarantine Treatment of 
Containerized Nursery Stock 

TYPE REPORT: Final 

LEADER/PARTICIPANTS: Lee McAnally 

INTRODUCTION: 

Incorporation treatment with granular chlorpyrifos is listed in M301.81 for 

certification of containerized plants. This treatment provides a two year 

certification at an application rate of 11.35 g. AI/cu. yd. Oftanol is also 

registered for treatment of soil mixes at a rate of 5 g. per cu. yd. of soil. 

A o t u d y  comparing the ef f tcacy and r c i s l d u n l  i ~ c t  l v l ~ y  o f  t11rc.c. r i l t c ~ s  0 1 -  O f t c i ~ l o l  

5G and chlorpyrifos 2.5G was initiated in May 1989. 

METHODS AND MATERIALS: 

Residual activity of each treatment was determined by bioassaying treated 

media with alate queens. The commercial potting media used was STRONG-LITE@ 

(Strong-lite products, P.O. Box 8029, Pine Bluff, AR), which consists of a 

blend of pine bark, peat moss, and vermiculite. The rates used for treatment 

were as follows: 







PROJECT NO: FAOlG069 

PROJECT TITLE: Performance of Triumph 1 G  i n  Various Types of P o t t i n g  Media 

TYPE REPORT: I n t e r i m  

LEADER/PARTICIPANTS: Lee McAnally and Anne-Marie C a l l c o t t  

INTRODUCTION: 

Severa l  previous s t u d i e s  sugges ts  t h a t  Triumph 1G is  an e f f e c t i v e  IFA 

quaran t ine  t rea tment  f o r  po t t i ng  media. Since p o t t i n g  media v a r i e s  g r e a t l y  i n  

composition, pH, d e n s i t y ,  and numerous o the r  f a c t o r s  which could a f f e c t  

r e s i d u a l  a c t i v i t y ,  more information on t h e  performance of Triumph 1G i n  

var ious  p o t t i n g  media was needed. One previous t r i a l  u t i l i z e d  Triumph 1G i n  

Baccto p o t t i n g  media a t  a r a t e  of 22.4 gms. AI/cu. yd. y i e l d i n g  a t h e o r e t i c a l  

dose r a t e  of 60 ppm. This  r a t e  provided a t  l e a s t  27 months r e s i d u a l  a c t i v i t y  

(Ladner and C o l l i n s  1988 Annual Report) .  

METHODS AND MATERIALS: 

The o b j e c t i v e  of t h i s  s tudy  was t o  examine t h e  r e s i d u a l  a c t i v i t y  of Triumph 1G 

and Lorsban 15G mixed a t  a weight- to-weight dose r a t e  t o  y i e l d  60 ppm f o r  

Triumph and 40 ppm f o r  Lorsban (based on recommendation of IFA Technica l  Work 

Group i n  a May 2, 1989 p o s i t i o n  paper) .  Each compound was a l s o  mixed a t  a 

weight t o  volume r a t i o  of 11.3 gms. AI/CU. yd. f o r  Lorsban and 22.4 gms. 

AI/CU. yd. f o r  Triumph. One and a ha l f  (1.5) cubic  f e e t  of each p o t t i n g  media 

l i s t e d  below was t r e a t e d  with Triumph l G  a t  each r a t e  l i s t e d  below and 1 1/2 

cubic  f e e t  of each media was a l s o  t r e a t e d  wi th  Lorsban 15G a t  each r a t e  l i s t e d  









PROJECT NO : FA0 1G079 

PROJECT TITLE: Effect of Irrigation Water pH on the Rate of Degradation of 
Chlorpyrifos in Nursery Potting Media 

TYPE REPORT: Interim 

LEADER/PARTICIPANTS: Lee McAnally and Anne-Marie Callcott 

INTRODUCTION: 

Dursban 2.5G applied as a preplant incorporated treatment is approved for 

certification of nursery potting soil under the IFA quarantine. A 

certification period of 24 months is listed in USDA, APHIS, PPQ Treatment 

Manual M301.81. Previous degradation studies, conducted under local 

conditions in Gulfport, Mississippi, dealt with the effects irrigation water 

on residual activity (See Report ~AOlG039). Questions have been raised as to 

whether the pH of the irrigation water effects the rate of degradation. This 

study was initiated to determine if irrigation water pH effects the rate of 

degradation of granular chlorpyrifos blended into potting media. 

METHODS AND MATERIALS: 

TEST I: 

Ford's Dursban 2.5G was blended into Strong-~ite@ potting media with a cement 

mixer for one hour at a rate of 11.3 grams A I / ~ ~ ~  soil (the labelled rate of 

application). The potting media was then placed into 4" square pots and 

maintained on greenhouse benches. The pots were divided into 3 groups of 75 

pots each. One group was irrigated with plain tap water (Gulfport Municipal 

Water Dept., pH 9.2) while each of the other two groups were irrigated with 











PROJECT NO : FA0 1G089 

PROJECT TITLE: Residual Activity of Granular Formulations of Chlorpyrifos 
and Triumph 

LEADER/PARTICIPANTS: Anne-Marie Callcott and Lee McAnally 

TYPE REPORT: Final 

INTRODUCTION : 

The USDA, APHIS, Imported Fire Ant Program Manual (M301.81) states that 

granular Dursban incorporated into potting media prior to potting can be used 

for control of IFA up to 24 months. Recent questions have arisen concerning 

the validity of this certification period. Ford's Chemical Company currently 

holds the only granular Dursban registration for IFA quarantine certification 

of nursery stock. Original residual activity studies were conducted using 

Dow's Dursban 10G (Collins et al. 1980). Possible differences in formulation 

between Dow's 10G and Ford's 2.5G were not considered. Ford's produced two 

Dursban 2 . 5 C  formulationu in 1989 : n corn cob grit form\~ l r l t l on  n n d  n n pccnn 

'hull formulation. Dow's formulation is a clay granule which is marketed as 

Lorsban 15G. 

Triumph is a relatively new organophosphate from Ciba-Geigy, which in previous 

trials has shown good potential for IFA regulatory use. The granular 

formulation (Triumph 1G) would provide an alternative to using Dursban for 

certification of containerized plants. A study was done to compare the 

residual activity of Ford's 2 . 5 G  corn cob formulation, Ford's 2.5G pecan hull 

formulation, Dow's Lorsban 15, and Ciba-Geigy's Triumph 1G in nursery potting 









PROJECT NO : FA0 1G099 

PROJECT TITLE: E f f e c t  of M u l t i p l e  Appl ica t ions  of LOGIC [fenoxycarb]  f o r  
Popu la t ion  Suppress ion of Polygynous Imported F i r e  Ant 
i n  Commercial Grass  Sod 

LEADER/PARTICIPANTS: Homer C o l l i n s ,  Tim Lockley, Avel Ladner, Lee McAnally, 
Mark T r o s t l e  and Octavio Garza [Texas Department o f  
A g r i c u l t u r e ]  

TYPE REPORT: I n t e r i m  

INTRODUCTION: 

T h e o r e t i c a l l y ,  polygyne i n f e s t a t i o n s  of IFA p r e s e n t  an  even g r e a t e r  

q u a r a n t i n e  problem t h a n  monogyne popula t ions .  New i n f e s t a t i o n s  o u t s i d e  of  t h e  

q u a r a n t i n e d  a r e a  have been t r a c e d  t o  shipments of g r a s s  sod and r e c e n t  

exper iments  have shown t h a t  r ep roduc t ive  IFA queens can be removed from 

polygynous c o l o n i e s  dur ing  normal ha rves t ing  o p e r a t i o n s .  

Logic@ h a s  been shown t o  be an  e f f e c t i v e  t o x i c a n t  f o r  use a s  a b a i t  t o  c o n t r o l  

imported f i r e  a n t s .  A s  wi th  any o t h e r  IFA b a i t ,  Logic provides  no p r o t e c t i o n  

a g a i n s t  r e i n f e s t a t i o n  of t r e a t e d  a r e a s  by newly mated r e p r o d u c t i v e  forms. 

Biannual o r  q u a r t e r l y  a p p l i c a t i o n s  could play a v i t a l  r o l e  i n  c o n t r o l  of t h e  

movement of IFA by reducing t h e  popu la t ion  on commercial sod farms. A s t u d y  

t o  compare t h e  e f f e c t s  of annua l ,  b iannua l ,  and q u a r t e r l y  a p p l i c a t i o n s  of 

Logic  on polygyne popu la t ions  of  IFA i n f e s t i n g  g r a s s  sod farms i n  South  Texas 

was i n i t i a t e d  on August 29, 1989. 

METHODS AND MATERIALS: 

The s t u d y  s i t e  was l o c a t e d  i n  commercial t u r f  near  Bay C i t y ,  Texas. Al l  b a i t  





PROJECT NO: FAOlGlO9 

PROJECT TITLE: Evaluation of Various Chlorpyrifos Formulations in Potting 
Media 

LEADER/PARTICIPANTS : Avel Ladner 

TYPE REPORT: Interim 

INTRODUCTION : 

Ford's Dursban 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 

done 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 50 % WDG. All the formulations were 

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

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

(Michigan Peat Co., Houston, TX). 

Each formulation was mixed with the soil using a 1 1/2 cu. ft. electric cement 













PROJECT NO: FA0 1G 139 

PROJECT TITLE: Determination of Optimum Dose Rate of Triumph 1G and 
Suscon 10 CR in Nursery Potting Media 

TYPE REPORT: Interim 

LEADERS/PARTICIPANTS : Avel Ladner and ~ o m e r  Co 1 1 ins 

INTRODUCTION : 

Triumph 1G is a relatively new organophosphate insecticide produced by 

Ciba-Geigy. Several previously completed studies have demonstrated efficacy 

of the product, but very recent studies are producing mixed results. Serious 

data gaps relative to the optimum dose rate for incorporation into nursery 

potting media exist. Most information on-the effectiveness of this product 

was based on a weight to volume dose rate relationship i.e., (x) grams of 

insecticide per (n) volume of media. Although this is the historical manner 

in which granular incorporated treatments are administered, widely differing 

dose rates occur due to differences in bulk density of the potting media. 

Therefore, rates of 20, 40, 60, 80 and 100 ppm (based on dry weight bulk 

density of the potting media) were evaluated in the present study. 

Suscon 10G is a controlled release chlorpyrifos formulation produced by 

Incitec International, Brisbane, Australia. Although extremely long residual 

activity of this product has been achieved for grub control in sugarcane 

(3 years), essentially no data on effectiveness against IFA after 

incorporation into nursery potting media is available. 







PROJECT NO: FAOlG149 

PROJECT TITLE: R e s i d u a l  A c t i v i t y  of G r a n u l a r  I n s e c t i c i d e s  I r r i g a t e d  w i t h  
D i s t i l l e d  v e r s u s  Tap Water  

TYPE REPORT: I n t e r i m  

LEADER/PARTICIPANTS: Anne-Marie C a l l c o t t  

INTRODUCTION: 

Recent  p rob lems  w i t h  t h e  r a p i d  d e g r a d a t i o n  of g r a n u l a r  Dursban and Triumph 

i n  n u r s e r y  s o i l s  have prompted many s t u d i e s  t o  d e t e r m i n e  t h e  c a u s e  o f  t h i s  

d e g r a d a t i o n .  F a c t o r s  caus ing  t h i s  phenomenon may be r e l a t e d  t o  f o r m u l a t i o n  

c h a n g e s ,  m i c r o b i a l  a c t i o n  o r  i r r i g a t i o n  w a t e r .  Nurserymen may u s e  pond o r  

l a k e  w a t e r ,  w e l l  w a t e r  o r  c i t y  water  f o r  i r r i g a t i o n ,  a l l  of  which v a r y  i n  

c h e m i c a l  and  m i c r o b i a l  c o n t e n t .  A s t u d y  on t h e  e f f e c t s  of  i r r i g a t i o n  ( c i t y  
m 

w a t e r  - G u l f p o r t ,  MS) on various granular i n s e c t i c i d e s  showed t h a t  i r r i g a t i o n  

r a p i d l y  i n c r e a s e d  d e g r a d a t i o n  of Dursban 2.5G, Triumph 1 G  and Lor sban  15G 

(See  Repor t  FAOlG039). The p r e s e n t  s t u d y  was i n i t i a t e d  t o  compare t h e  e f f e c t s  

o f  c i t y  t a p  w a t e r  and d i s t i l l e d  water  on t h e  d e g r a d a t i o n  r a t e s  of  Dursban 

2.5G, Triumph 1G and Lorsban 15G i n  n u r s e r y  p o t t i n g  media.  

METHODS AND MATERIALS: 

The v a r i o u s  g r a n u l a r  i n s e c t i c i d e s  l i s t e d  above were mixed i n t o  S t r o n g - L i t e Q  

p o t t i n g  media  ( S t r o n g - L i t e  P roduc t s ,  P.O. Box 8029,  P i n e  B l u f f ,  AR) u s i n g  a  2 

cu* f t -  p o r t a b l e  cement mixer. Each p e s t i c i d e  was i n c o r p o r a t e d  a t  a  r a t e  of  

1 1 . 3  go AI/cu .  yd. of  media and blended f o r  1 hour .  T h i s  r a t e  was c h o s e n  







PROJECT h a :  FAOlG159 

PROJECT TITLE: Degradation of Dursban 2EC in Sterile and Non-sterile 
Potting Media 

TYPE REPORT: Interim 

LEADER/IbARTICIPANTS: Anne-Marie Callcott and Homer Collins 

INTRODUCTION : 

Recent problems with the rapid degradation of granular Dursban and Triumph 

in nursery media have prompted many studies to determine the cause of this 

degradation. Factors causing this degradation may be related to formula 

changes, irrigation water, or even microbial action. Research has shown that 

chlorpyrifos does degrade more rapidly in non-sterile than in sterile muck and 

sand, but, this is not a major route of degradation (Miles et al. 1979, 1983, 

1984). A\ study was initiated to compare the rate of chlorpyrifos degradation 
1 

in sterill versus non-sterile nursery potting media and open versus closed a 
containers. 

METHODS AND MATERIALS : 

Morris Magic ~ i x @  (Morris Magic Soil, Hialeah, FL) potting media was used in 

this study. This brand of potting media was chosen because it has shown 

accelerated degradation in previous trials. 

Approximately 500 cc. (387 g) of potting media were placed in 1 qt. mason jars 

and sealed with standard metal lids. One-half of the jars were steam 

sterilized at 17 psi for 1 hour on 2 consecutive days (Getzin 1981). One 









PROJECT NO: FA01G169 

PROJECT TITLE: Seasonal Ef fec t iveness  1 Amdro and Logic f o r  IFA Control 

LEADERS/PARTICIPANTS: Homer Coll ins ,  Avel Ladner, Anne-Marie C a l l c o t t ,  
Tim Lockley and Lee McAnally 

TYPE REPORT: Inter im 

INTRODUCTION: 

I n  order  t o  be e f f e c t i v e ,  a l l  IFA b a i t  t ox i can t s  must be inges ted  by foraging,  
I 

workers. Lofgren e t  a l .  (1964) noted t h a t  pickup (ha rves t )  of b a i t  by \ 
poiki lothermic a n t s  i s  dependent on t h e i r  being warm and a c t i v e  enough t o  

forage. Markin e t  a l .  (1974) reported t h a t ,  wi th  t he  except ion  of t h e  very  

co ldes t  weeks i n  Northern Mississ ippi  and South Carol ina,  some forag ing  was 

recorded through winter  a t  6 d i f f e r e n t  study s i t e s  throughout t h e  range of t h e  

IFA. Lofgren e t  a l .  (1964) found t h a t  mirex b a i t  appl ied i n  the  coo le r  p a r t  

of t he  year (November - Apri l ) ,  eventua l ly  gave good con t ro l  (96-100%). 

However, f a s t  and complete k i l l  was dependent upon warm weather. Markin e t  

a l .  (1975) showed t h a t  winter app l i ca t i ons  of mirex i n  South Mis s i s s ipp i  

r e su l t ed  i n  84-94% k i l l ,  but required 4-6 months t o  occur. An a d d i t i o n a l  

s tudy by Summerlin e t  a l .  (1976) showed t h a t  temperature a t  t h e  time of 

treatment seemed t o  be the main f ac to r  a f f ec t i ng  mor t a l i t y  and r a t e  of k i l l  

with mirex b a i t .  

Harlan e t  a l .  (1981) reported t ha t  l a rge  s ca l e  f i e l d  t e s t s  wi th  America 

Cyanamid AC-217,300 (Amdro) provided 90% cont ro l  22 weeks a f t e r  a  s p r i n g  

-/ 
appl ica t ion .  Banks e t  a l .  (19W) showed tha t  b a i t s  conta in ing  fenoxycarb 









PROJECT NO: FA01G179 

PROJECT TITLE: Assessment of Damage Caused t o  Commercially Grown 
B l u e b e r r i e s  by t h e  Red Imported F i r e  Ant i n  M i s s i s s i p p i  

TYPE REPORT: I n t e r i m  

LEADER/PARTICIPANTS: Tim Lockley,  Homer C o l l i n s  and Avel Ladner 

INTRODUCTION : 

The red  imported f i r e  a n t ,  So lenops i s  i n v i c t a  Buren, c a u s e s  damage t o  numerous 

c r o p  sys tems.  Recent f i e l d  o b s e r v a t i o n s  by t h e  s e n i o r  r e s e a r c h e r  i n d i c a t e s  

t h a t  IFA may cause  i n d i r e c t  but s i g n i f i c a n t  damage t o  b l u e b e r r i e s  i n  

M i s s i s s i p p i .  B l u e b e r r i e s  have e x t e n s i v e  but  v e r y  sha l low r o o t  systems.  I n  

commercia l ly  managed b l u e b e r r y  o r c h a r d s ,  IFA n e s t s  tend t o  be excavated a t  t h e  

base  of  a b lueber ry  p l a n t .  Th i s  excava t ion  exposes t h e  b l u e b e r r y  r o o t s  t o  t h e  

s u r f a c e  environment.  As a r e s u l t ,  y i e l d s  o f  b l u e b e r r i e s  may be s i g n i f i c a n t l y  

reduced,  and where t h e  f i e l d  i s  open t o  t h e  p u b l i c ,  numerous compla in t s  of IFA 

s t i n g s  a r e  r e g i s t e r e d  wi th  t h e  grower. The o b j e c t i v e  of t h i s  p r o j e c t  was t o  

de te rmine  t h e  r e l a t i v e  damage t o  commercial ly grown b l u e b e r r i e s  by t h e  red  

imported f i r e  a n t  i n  M i s s i s s i p p i .  

METHODS AND MATERIALS: 

Beginning on J u l y  19,  1989, a twenty- acre commercial b l u e b e r r y  o rchard  a t  

Bryland Farms, Seminary, Covington County, M i s s i s s i p p i  was s e p a r a t e d  i n t o  

t r e a t m e n t  p l o t s .  Each p l o t  c o n s i s t e d  of from 75 t o  100 p l a n t s .  The s t u d y  

s i t e  was comple te ly  desc r ibed  wi th  r e s p e c t  t o  v a r i e t y ,  age ,  spac ing  and s i z e  

of each p l a n t  on a p l o t / c r o p  d a t a  s h e e t .  A p l o t  map was drawn c o n t a i n i n g  a 











FRWECT NO: FAOlG189 

PRQIECT TITLE: Migration of IFA Colonies i n t o  Dursban Impregnated Media 

TYH REPORT: Final  

LEPDER/PARTICIPANTS : Anne-Marie Cal l c o t  t 

S i r e  colony re loca t ion  i s  inevi table  following app l i ca t ion  of any i n s e c t i c i d e  

t o  an IFA n e s t ,  it i s  o f t en  assumed t h a t  IFA workers a r e  r epe l l ed  by Dursban 

t rd r t ed  s o i l  i .e. ,  they w i l l  not move i n t o  nursery pots  containing t r e a t e d  

sea. A. Dursban surface  treatment was shown t o  a c t  a s  a feeding d e t e r r e n t  t o  

IFA workers (1988 IFA Annual Report p. 38-43). The ob jec t ive  of t h i s  p ro jec t  

I\ was t o  determine i f  a fragmented IFA colony would f r e e l y  migrate i n t o  a 

numery pot containing Dursban t rea ted  s o i l .  

lfATI3RIALS AND METHODS: 

A 5' diameter c h i l d ' s  p l a s t i c  wading pool was u t i l i z e d  t o  hold 100 cc. of a 

fragmented f i e l d  colony (workers and brood present ,  queen s t a t u s  unknown) 

[I988 Annual Report p. 108-1131 and the  t e s t  pots. Dodd's Pot t ing  Media 

(Doddts,Nursery, Semmes, AL) was t r ea ted  with Dursban 2.56, incorporated a t  a 

r a t e  of 1.0 l b .  of formulated material/cu. yd of media. The fragmented colony 

was r e l e  sed i n  the  middle of the  pool and allowed t o  migrate t o  any ava i l ab le  \ 
pot. The pots  were ava i l ab le  a t  r a t i o s  of 1:l and 2:l; t reated:untreated.  

Pots  were observed d a i l y  t o  note the  loca t ion  and a c t i v i t y  of the  ants .  







PROJECT NO : FA0 1 G 1 99 

PROJECT TITLE: Determination of Leachability of Various Insecticides 
for "Over-the-Top" Certification of Containerized Nursery 
Stock 

TYPE REPORT: Interim 

LEADER/PARTICIPANTS: Tim Lockley, Homer Collins and Lee McAnally 

INTRODUCTION : 

Because of the possible loss of certification of chlorpyrifos as a quarantine 

insecticide; alternative chemicals and treatment regimens must be 

investigated. If proven effective, a topical application of granular or 

wettable powder formulations to the soil surface of a containerized plant 

could be rapidly incorporated into the IFA quarantine program through Section 

24C Exemptions. 

Two projects to determine the efficacy of various candidates were undertaken 

in December 1989 and January 1990. These tests were undertaken to determine 

if: (1) a candidate insecticide had the potential to disseminate with 

reasonable homogeneity through a column of potting soil; and (2) having met 

criteria No- 1, could effectively act as a residual barrier to infestation by 

newly mated IFA queens. 

METHODS AND MATERIALS: - 

Test 1: 

A series of 1 trade gallon capacity containers containing woody landscape 













PROJECT NO: FAOlG209 

PROJECT TITLE: Evaluation of Candidate Toxicants for Quarantine 
Treatment of Grass Sod, 1989 

TYPE REPORT: Interim 

LEADER/PARTICIPANTS: Tim Lockley, Lee McAnally and Avel Ladner 

INTRODUCTION: 

Commercial shipments of grass sod have been directly associated with the 

introduction of imported fire ant (IFA) into previously uninfested areas since 

1953 (Culpepper, 1953). Initially, chlorinated hydrocarbons were utilized as 

effective quarantine treatments. However, in 1978 the EPA issued a 

cancellation order eliminating the last chlorinated hydrocarbon (chlordane) 

for this use. Currently, there exists but a single registration (chlorpyrifos 

10G) applied at either 4.0 or 6.0 lbs. AI/acre. 

METHODS AND MATERIALS: 

The present study was conducted in Centipede turf grass at the Pearl River 

Grass Farm 9 km. east of Wiggins, Stone County, Mississippi beginning on 

August 11, 1989. A total of 22 toxicants/formulations (Table 40) were applied 

to 20' x 50' plots each replicated three times. 

Granular formulations were applied using a cyclone type seeder. Liquid 

applications were made using a tractor mounted spray system. All materials 













PROJECT NO: FAOlG219 

PROJECT TITLE: Quarant ine  Treatments f o r  Polygynous IFA i n  Commercial 
Grass  Sod 

TYPE REPORT: I n t e r i m  

LEADER/PARTICIPANTS: Homer C o l l i n s ,  Tim Lockley,  Avel Ladner,  Lee McAnally, 
Mark T r o s t l e  and Octavio  Garza [Texas Department 
A g r i c u l t u r e ]  

INTRODUCTION: 

Grass  sod i s  c e r t i f i e d  f o r  movement o u t s i d e  t h e  r e g u l a t e d  a r e a  fo l lowing  an 

a p p l i c a t i o n  of g r a n u l a r  c h l o r p y r i f o s  a t  e i t h e r  4 o r  6 l b s .  AT/acre (PPQ 

Treatment  Manual 301.81). Th i s  t r e a t m e n t  i s  based on t h e  premise t h a t ,  w i t h  

monogynous IFA p o p u l a t i o n s ,  t h e  g r e a t e s t  r i s k  a s s o c i a t e d  wi th  sod movement i s  

from t h e  thousands  of newly mated queens t h a t  could be p r e s e n t  dur ing  t h e  

c u t t i n g  o r  h a r v e s t i n g  o p e r a t i o n .  The chances  of removing a  mature f e r t i l e  

queen from a  s i n g l e  queen colony i s  presumed t o  be n i l l ,  e s p e c i a l l y  s i n c e  

p o p u l a t i o n s  of  s i n g l e  queen c o l o n i e s  on commercial sod farms a r e  u s u a l l y  

r e l a t i v e l y  low (10-30 n e s t l a c r e )  over  most of t h e  IFA i n f e s t e d  a r e a .  

However, w i t h  t h e  l a r g e  numbers of  queens and n e s t s  p r e s e n t  i n  a  polygynous 

p o p u l a t i o n ,  t h e r e  i s  a  h i g h  p r o b a b i l i t y  t h a t  g r a v i d  queens can be removed 

d u r i n g  t h e  h a r v e s t i n g  o p e r a t i o n .  Th i s  h a s  been known t o  occur  e x p e r i m e n t a l l y  

(Lockley,  unpubl ished d a t a ) .  One of t h e  major sod growing a r e a s  i n  t h e  

i n f e s t e d  a r e a  i s  w i t h i n  Matagora,  B r a z o r i a  and Wharton Count ies ,  Texas. 

Polygynous IFA a r e  p r e v a l e n t  throughout  t h i s  a r e a ,  and p o p u l a t i o n s  of two t o  

three- hundred n e s t s l a c r e  a r e  no t  uncommon. Two s e r i e s  of  t r i a l s  were 

conducted near  Bay C i t y ,  Texas i n  1989 t o  determine e f f i c a c y  of  t h e  c u r r e n t l y  











PROJECT NO : FA04G019 

PROJECT TITLE: Sys temat ic  Survey of t h e  Three Coastal  Count ies  of 
M i s s i s s i p p i  f o r  Inc idences  of Polygynous Colonies  of t h e  
Red Imported F i r e  Ant, So lenops is  i n v i c t a  

LEADER/PARTICIPANTS: Timothy Lockley and Lee McAnally 

TYPE REPORT: I n t e r i m  

INTRODUCTION: 

Mature c o l o n i e s  of Solenops is  i n v i c t a  Buren u n t i l  r e c e n t l y  have been 

cons idered  monogynous (Lofgren e t  a l .  1975). Tschinkel  & Howard (1978) 

concluded, from t h e i r  s tudy  of colony founding and queen replacement ,  that  

c o l o n i e s  o f t e n  have more than one mated queen, but a r e  n e v e r t h e l e s s ,  

f u n c t i o n a l l y  monogynous ( i . e . ,  on ly  one of t h e  queens l a y  eggs) .  

S. i n v i c t a  e n t e r e d  t h e  United S t a t e s  a t  t h e  po r t  of Mobile,  Alabama ca.  1940 - 7-. 

I 

(Lofgren e t  a l .  1975). They en t e r ed  t h e  s t a t e  of Texas around 1957. Reports  

of polygyny ( m u l t i p l e  queens) s t a r t e d  t o  appear  i n  197311974 a t  two s e p a r a t e  

locat ia lns--Mississ ippi  (Glancey e t  a l .  1973) and Texas (Hung e t  a l .  1974). 

These s t u d i e s  found t h a t  m u l t i p l e  queens were g r a v i d ,  and when s e p a r a t e d ,  

produced worker brood. From theee  obse rva t ione ,  they  concluded t h a t  t h e s e  

c o l o n i e s  were f u n c t i o n a l l y  polygynous. S ince  t h e i r  f i r s t  d i s cove ry ,  polygyne 

c o l o n i e s  have been r epo r t ed  from Georgia ( F l e t c h e r ,  1983) and F l o r i d a  (Lofgren 

and Wil l iams,  1984). 

The mechanism behind t h e  independent occur rences  of polygyny among S. i n v i c t a  - 









APPENDIX I 

DEGRADATION OF CHLORPYRIFOS IN NURSERY POTTING 'MEDIA 

\ Timothy C. Lockley and Homer Collins 

\ 
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INTRODUCTION 

Granular chlorpyrifos incorporated into nursery potting media has 
been used as an imported fire ant quarantine treatment since 1980. 
The original research on efficacy of this treatment was conducted at 
Gulfport, MS with Lorsban 10G. Under the conditions of those 
trials, up to 39 months residual activity was achieved at a dose 
rate of 11.2 grams AI/cu. yd. of media (Collins, et al. 1980). In 
1980, Dow Chemical Company (Midland, MI), was granted registration 
of a granular formulation of Dursban which was marketed as FA-5. 
This 5% granular formulation was subsequently withdrawn from the 
market by Dow due to alleged phytotoxicity to succulent foliage 
plants in Central Florida. Ford's Chemical and Specialty Company 
(Pasadena, TX), received registration of a 2.5% granular 
chlorpyrifos formulation in July, 1984. This product is the most 
often employed imported fire ant quarantine treatment, and is 
currently in use in all IFA infested states. Treatment rates of 1.0 
l b  of 2,5G (11.35 grams AI) per cubic yard of potting media affords 
a 24 month certification period (USDA, APHIS, PPQ Treatment Manual 
M301.81.) 

Numerous interceptions of live IFA in nursery stock were made in 
California, Arizona, and Tennessee in 1988. Most infested shipments 
originated from plant nurseries in South Florida. In addition to 
the interceptions, several complaints of product failure were voiced 
by growers, and regulatory officials began to question the 
effectiveness of the granular Dursban treatment. 

Potential causes of the alleged treatment failures included 
managerial practices, formulation changes, and accelerated 
degradation of chlorpyrifos due to microorganisms or other 
environmental factors. The diminished control could not be 
attributed to the development of insecticide resistance because an 
infinitely small percentage of the IFA population is exposed to the 
pesticide. Therefore, selection pressure is not being applied to 
the general IFA population by this treatment. 

Enhanced degradation, a phenomenon whereby an insecticide is 























































APPENDIX I1 

A Review of Factors Influencing Residual Activity of Chlotpyrifos in Soil 

Anne-Marie Callcott 
USDA, APHIS, S6T 

Imported Fire Ant Station 

Introduction 

Chlorpyrifos is a broad spectrum organophosphate insecticide and is the 
principle treatment for nursery stock for compliance with the Federal Imported 
Fire Ant (IFA) Quarantine (CFR 301.81). A granular (G) formulation is 
incorporated into potting media for a 24 month certification period or an 
emulsifiable concentrate (EC) formulation may be used as a drench on 
containerized or balled-and-burlapped stock for a 90 day certification period. 
However, recent studies by USDA, APHIS, IFA Labortaory have shown that the 
residual activity of granular chlorpyrifos in nursery potting media is far 
less than originally thought. A number of studies are underway to determine 
the cause or causes of this reduction in longevity, but at this time the 
cause(s ) are unknown. 

Many environmental factors, alone or in combination with others, can influence 
the bioactivity and persistence of chlorpyrifos. Among the factors to be 
examined in this review are soil type, soil moisture, soil temperature, soil 
pH, chemical formulation and application, chemical volatility, chemical 
movement, and microbial activity. 

Soil Type 

Many different types of potting soils are used throughout the nursery 
industry. Components may include spagnum moss, sand, peat, perlite, 
vermiculite, wood shavings, bark, etc. Ion exchange capacity, % organic 
matter, pH, amendments, etc. vary greatly. Another variable associated with 
nursery soils is bulk density. Nursery soils can vary in bulk density from 
200 lbs./cu. yd. to over 2,000 lbs./cu. yd. Since chlorpyrifos is labelled 
for incorporation into potting media, for control of IFA, on a weight to 
volume basis (i.e., 1.0 lb. 2.5G Dursban per cubic yard of potting soil), as 
the bulk density increases, the theorectical dose rate decreases (Table I). 
This variable alone means that the initial concentration of chlorpyrifos can 
vary from 125.0 to 12.5 ppm immediately after treatment with 1.0 lb. of 
Dursban 2.5G per cubic yard of potting soil. 





















APPENDIX I11 

PROTOCOL FOR BIOASSAY OF INSECTICIDE TREATED 

POTTING MEDIA WITH ALATE IFA QUEENS 

I n t r o d u c t i o n :  The d e v e l o p m e n t  o f  q u a r a n t i n e  t r e a t m e n t s  t o  p r e v e n t  
a r t i f i c i a l  s p r e a d  o f  i m p o r t e d  f i r e  a n t s  ( IFA)  i n  n u r s e r y  s t o c k  
r e q u i r e s  t h e  e v a l u a t i o n  o f  c a n d i d a t e  p e s t i c i d e s ,  d o s e  r a t e s ,  
f o r m u l a t i o n s ,  e t c .  The u s e  o f  a  l a b o r a t o r y  b i o a s s a y  p r o c e d u r e  f o r  
t h e s e  e v a l u a t i o n s  p r o v i d e s  a  r a p i d  and  i n e x p e n s i v e  means o f  
e v a l u a t i n g  t h e  numerous  c a n d i d a t e s  tested e a c h  y e a r .  V a r i o u s  
b i o a s s a y  p r o c e d u r e s  h a v e  been  d e v i s e d  o v e r  t h e  y e a r s ,  b u t  t h e  
p r o c e d u r e  c u r r e n t l y  u s e d  by t h e  U S D A ,  APHIS I m p o r t e d  F i r e  Ant 
L a b o r a t o r y  i n  G u l f p o r t ,  M i s s i s s i p p i  is  d e s c r i b e d  h e r e i n .  T h i s  
p r o c e d u r e  is a  s l i g h t  m o d i f i c a t i o n  o f  t h e  t e s t  d e s c r i b e d  by Banks e t  
a l . ,  1964 ( J o u r .  Econ. En t .  57: 298- 299).  

C o l l e c t i o n  o f  test  i n s e c t s :  F i e l d  c o l l e c t e d  a l a t e  i m p o r t e d  f i r e  
q u e e n s  a r e  u s e d  a s  t h e  t e s t  i n s e c t .  IFA c o l o n i e s  a r e  o p e n e d  w i t h  a  
s p a d e  and g i v e n  a  c u r s o r y  e x a m i n a t i o n  f o r  t h e  p r e s e n c e  of t h i s  l i f e  
s t a g e .  A l a t e  q u e e n s  a r e  s e l d o m ,  i f  e v e r ,  p r e s e n t  i n  a l l  IFA 
c o l o n i e s  i n  a  g i v e n  a r e a .  Some c o l o n i e s  w i l l  c o n t a i n  o n l y  m a l e s ,  
o t h e r s  may h a v e  few o r  no  r e p r o d u c t i v e  f o r m s  p r e s e n t ,  o t h e r s  may 
c o n t a i n  b o t h  m a l e s  and  q u e e n s ,  w h i l e  some w i l l  c o n t a i n  o n l y  a l a t e  
q u e e n s .  S e a s o n a l  d i f f e r e n c e s  i n  t h e  a b u n d a n c e  o f  q u e e n s  i s  q u i t e  
e v i d e n t ;  i n  t h e  warmer months  o f  t h e  y e a r  50% o r  more o f  t h e  
c o l o n i e s  i n  a  g i v e n  a r e a  may c o n t a i n  q u e e n s .  However, i n  t h e  c o o l e r  
m o n t h s ,  i t  i s  n o t  uncommon t o  f i n d  t h a t  less  t h a t  10% o f  t h e  
c o l o n i e s  c h e c k e d  w i l l  c o n t a i n  a n  a b u n d a n c e  o f  a l a t e  q u e e n s .  
T h e r e f o r e  it is  n e c e s s a r y  t o  examine  numerous  c o l o n i e s ,  s e l e c t i n g  
o n l y  t h o s e  which c o n t a i n  l a r g e  numbers o f  a l a t e  q u e e n s  f o r  
c o l l e c t i o n .  D u r i n g  w i n t e r ,  a n t s  w i l l  o f t e n  c l u s t e r  n e a r  t h e  s u r f a c e  
of t h e  mound f a c i n g  t h e  s u n .  C o l l e c t i o n  d u r i n g  midday on  b r i g h t ,  
s u n n y  d a y s  is  h i g h l y  recommended f o r  w i n t e r ;  w h e r e a s  t h e  c o o l e r  time 
of d a y  i s  recommended f o r  h o t ,  d r y  d a y s  o f  summer. Once a  c o l o n y  
( o r  c o l o n i e s )  h a s  been - selected f o r  c o l l e c t i o n ,  t h e  e n t i r e  n e s t  
t u m u l u s  i s  s h o v e l l e d  i n t o  a  3-5 g a l l o n  p a i l .  P a i l s  s h o u l d  b e  g i v e n  
a  l i b e r a l  d u s t i n g  w i t h  t a l c u m  powder on t h e  i n t e r i o r  s i d e s  t o  
p r e v e n t  t h e  a n t s  f rom c l i m b i n g  up t h e  s i d e s  o f  t h e  p a i l  and  
e s c a p i n g .  A p p r o x i m a t e l y  3-6fl head  room s h o u l d  b e  l e f t  t o  p r e v e n t  
e s c a p e .  An e f f o r t  s h o u l d  b e  made t o  c o l l e c t  a s  many a n t s  a s  
p o s s i b l e  w h i l e  m i n i m i z i n g  t h e  c o l l e c t i o n  o f  a d j a c e n t  s o i l  wh ich  w i l l  
c o n t a i n  few a n t s .  C o l l e c t e d  c o l o n i e s  a r e  t h e n  t r a n s p o r t e d  t o  t h e  
l a b o r a t o r y  f o r  a 3-5 d a y  a c c l i m a t i o n  p e r i o d .  The a d d i t i o n  o f  f o o d  
or  w a t e r  d u r i n g  t h i s  s h o r t  a c c l i m a t i o n  p e r i o d  i s  n o t  n e c e s s a r y .  
A l a t e  q u e e n s  a r e  c o l l e c t e d  w i t h  f o r c e p s  a f t e r  p l a c i n g  a  1-2 l i t e r  
a l i q u o t  o f  t h e  n e s t  t u m u l u s  i n  a  s h a l l o w  l a b o r a t o r y  pan .  A g a i n ,  t h e  
u s e  o f  t a l c  on t h e  s ides  o f  c o n t a i n e r s  p r e v e n t s  e s c a p e  w h i l e  t a l c e d  
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