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FY 1996 IMPORTED FIRE ANT OBJECTIVES 

GULFPORT PLANT PROTECTION STATION 
GULFPORT, MS 

OBJECTIVE #1: Development and refinement o f  quarantine treatments f o r  
c e r t i f i c a t i o n  o f  regulated a r t i c l e s :  

o Emphasi ze devel opment o f  qua r a n t i  ne treatments f o r  
container ized nursery stock. 

o Eva1 uate candidate t o x i  cants, formul a t i  ons , and dose ra tes 
f o r  various use patterns. 

o Test and evaluate candidate pest ic ides f o r  use on grass sod 
and f i e l d  grown nursery stock. 

o Ass is t  i n  r eg i s t r a t i on  o f  a l l  treatments shown t o  be 
e f f ec t i ve .  

OBJECTIVE #2: Advancement o f  technology for  populat ion suppression and 
cont ro l  : 

o New product/formul a t i  on t e s t i  ng and evaluat ion.  

o Conduct 1 abel expansion studies 

o Evaluation o f  non-chemical biocides inc lud ing mic rob ia l ,  
nematodes, and predaceous arthropods. 

OBJECTIVE #3: Prepara t ion ld is t r i  but ion o f  technical  informat ion on con t ro l  , 
quaranti  ne procedures, new techno1 ogy , b i  01 ogi ca l  hazards, 
e t c .  , t o  s t a te  agencies, the media, and the pub1 i c :  

o Provide t r a i n i n g  t o  s ta te  regulatory agencies and nursery 
associat ions . 

o Pub1 i s h  and d i s t r i b u t e  a d i rec to ry  o f  research, regu la tory .  
and Extension Services i nvol ved i n IFA a c t i  v i  ti es . 

OBJECTIVE #4: Determi ne impact o f  IFA on b i  odi vers i  t y  o f  va r i  ous ecosystems. 

o Provide technical  support and assistance t o  other research 
organizations such as ARS, Un ive rs i t i es  . Mississippi  Heritage 
Foundation, e tc .  t o  expedite ecological studies on the  impact 
o f  IFA on T&E species. 

o Conduct b a i t  transects and compare current  myrmecofaunal 
records w i t h  s im i l a r  surveys done i n  the past t o  determine 
impact o f  IFA on other ant species . 
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PROJECT NO : FA01G025 

PROJECT TITLE: Eva1 uation o f  Fiproni 1 as a .Pott ing Media Toxicant Under 
Actual Nursery Condi ti ons 

TYPE REPORT: In ter im 

LEADERIPARTICIPANTS: Homer Coll ins , Anne-Marie Cal l c o t t  , Avel Ladner , 
Char1 ene Russel 1 , and Lee McAnal 1 y 

COOPERATORS : F l  owerwood Nursery (Lox1 ey , AL) , Wight Nursery (Cai r o  , GA) , 
Georgia Dept . of Agri c. , W i  ndmi 1 l Nursery (Fol som, LA) and 
Louisiana Dept. o f  Agric. 

INTRODUCTION : 

Fi proni 1 i s a broad spectrum pyrazol e insect ic ide under development by Rhone- 
Poulenc Ag. Co. The insect ic ide acts on the central nervous system o f  the 
insect and enters by ingestion or  contact. Thus, f ip ron i  1 has shown excel l e n t  
control o f  a var ie ty  o f  f o l i a r  and s o i l  insects (Co l l i o t  e t  a l .  1992). 

I n  1993, we i n i t i a t e d  a t r i a l  using f i p r o n i l  as a preplant incorporated 
treatment against IFA (FAOlG123). I n  t h i s  t r i a l  f ip ron i  1 provided 24 months 
o f  excel l e n t  control a t  rates o f  100 and 300 ppm. The 25 ppm ra te  provided 23 
months o f  residual a c t i v i t y  and rates o f  5 and 10 ppm provided 8 and 13 months 
o f  residual a c t i v i t y ,  respectively. 

Products which show promise as pot t ing media treatments f o r  control o f  IFA are 

further evaluated by subjecting them t o  actual nursery conditions . However, 
due t o  cost res t r i c t ions ,  plants are not included i n  the pots wi th  treated 
media. Col 1 i o t  e t  a1 . (1992) reported no phytotoxi c i  t y  on any crops tested 
and our lab i n  a l im i ted  t r i a l  underway (FAOlG015), also found no apparent 
phytoxi c i t y  . 

MATERIALS AND METHODS: 

Three nurseries cooperated i n  t h i  s t r i  a1 : Wight Nursery (Cai ro ,  GA) , W i  ndmi 11 
Nursery (Fol som, LA) , and Fl  owerwood Nursery (Mobi 1 e, AL) . IFA 1 ab personnel 
blended f i  proni 1 granular i nsecti c i  de i n t o  media provided by each nursery on 
s i t e .  The media contained a l l  f e r t i l i z e r  and nutr ients normally used by the 
nursery. Af ter  blending, t reated media was potted up i n  trade gal lon nursery 











PROJECT NO: FA01G076 

PROJECT TITLE: Expanded T r ia l s  w i th  F i  proni 1 as a Quarantine Treatment f o r  
Containerized Nursery Stock - Incorporated and Drench 
Treatments 

TYPE REPORT: In ter im 

LEADERIPARTICIPANTS: Homer Coll i ns ,  Anne-Mari e Call c o t t  and Lee McAnal l y  

COOPERATORS : Turkey Creek Farms, Houston, TX 
Tavo Garza, Texas Dept. o f  Agr icu l ture 

INTRODUCTION : 

F i  proni 1 (common name) i s produced by Rhone-Poul enc Ag . Co. (Research T r i  angl e 
Park, NC) and i s  current ly  marketed i n  numerous countries f o r  contro l  o f  many 
insect pests i n  a var ie ty  o f  crops. Currently, the only U.S. r eg i s t ra t i on  f o r  
the product i s  f o r  mole c r icke t  control  i n  sod. Our laboratory has achieved 
excel l e n t  resu l ts  w i th  a granular formulation o f  the product when used as a 
prep1 ant incorporated treatment (FAOlG123, FAOlG025) . I n  1996, we expanded 

our eval ua t i  on o f  the 0.1% granular formulation o f  f i  proni 1 , and a1 so began 

prel iminary tes t i ng  o f  a water d i  spersable formulation as a drench treatment. 

MATERIALS AND METHODS : 

Incorporated t r  i a  7 : 
Treatments were applied a t  Turkey Creek Farms. Houston, TX on Ju ly  9, 1996. 
Media and space was provided by the nursery. We traveled t o  Turkey Creek 
Farms and i ncorporated granul ar f i  proni 1 (EXP 60818A) i n t o  the nursery medi a 
a t  rates o f  10, 15, 20 and 25 ppm. Incorporation was achieved by using a 
portable cement mixer t o  blend the tox icant  i n t o  the  media. Media was aged on 

s i t e ,  under normal agronomic practices o f  i r r i g a t i o n ,  weeding. e tc .  On a 

monthly basis,  three pots from each treatment group were co l lected and 
composi ted i n t o  one sample, and sent t o  the  IFA laboratory.  A t  the  IFA lab .  
the samples were subjected t o  standard a la te  female bioassay. 

Drench t r i a  7 : 
Treatments were applied a t  the IFA laboratory on June 25, 1996. Media 
consisted o f  the standard IFA media mix (MAFES mix - 3: 1: 1 pine bark:sphagnum 









PROJECT NO : FA01G037 

PROJECT TITLE: Residual A c t i v i t y  o f  Fiproni 1 0.1G i n  Nursery Pot t ing Media 

TYPE REPORT: In ter im 

LEADER/ PARTICI PANTS : Lee McAnal 1 y 

INTRODUCTION : 

F i  proni 1 (common name) i s  produced by Rhone-Poul enc Ag . Co. (Research Tr iangle 
Park, NC) and i s  current ly  marketed i n  numerous countries f o r  control  o f  many 
insect pests i n  a var ie ty  o f  crops. Currently, the only U.S.  r eg i s t ra t i on  f o r  
the  product i s  for mole c r i cke t  control i n  sod. Our laboratory has achieved 
excel lent resu l ts  w i th  a granular formulation o f  the  product when used as a 
prep1 ant i ncorporated treatment (FAOlG123, FAOlG025). I n  1996, we expanded 

our eval ua t i  on o f  the 0.1% granular formul a t i  on o f  f i  proni 1 , and a1 so began 
p re l  iminary tes t i ng  o f  a water dispersable formulation as a drench treatment 

(FAOlG076) . I n  1997, we agai n expanded our eval ua t i  on t o  i ncl  ude the  

i ncorporati on o f  the granul ar  formul a t i  on i n t o  several d i  f f e ren t  medi a here a t  
the  Gulfport  s i t e .  

MATERIALS AND METHODS : 

The product was blended i n t o  nursery po t t ing  soi 1 from Windmi 11 Nursery, 
Folsom, LA (360'~ounds per cubic yard) on May 14. 1997. A portable cement 

mixer (2 cu ft capacity) was used t o  blend the tox icant  i n t o  the  po t t i ng  
media, and was operated f o r  15 minutes per batch t o  insure thorough blending. 
Treated medi a was then poured i n t o  one-gal l on  capacity p l a s t i c  pots and 
weathered outdoors under simul ated nursery condit ions . A pulsat ing overhead 
i r r i g a t i o n  system supplied ca. 1-1%" water per week. A t  monthly i n te rva l s ,  3 

pots from each treatment were composited and subjected t o  a la te  queen 
b i  oassay . 

Theoretical treatment rates used were 10, 15, 20, 25, 40 and 50 ppm. Due t o  
an er ro r  i n  ca lcu lat ing bulk density , the actual i n i  ti a1 treatment rates were 
7, 10.5, 14, 17.5, 28, and 35 ppm. Rates o f  40 and 50 ppm were mixed and 
added t o  the t r i a l  i n  September 1997. A fur ther  t r i a l  was set up on August 7,  

1997 using F l  owerwood media (Flowerwood Nursery, Mobile, AL, 550 pounds per 







PROJECT NO: FAOlG067 

PROJECT TITLE: Residual A c t i v i t y  o f  F i  proni 1 0.056 Incorporated i n t o  Pott ing 
Media and Appl i ed "Over-the-Top" 

TYPE REPORT: Inter im 

LEADERIPARTICI PANTS : Lee McAnal 1 y 

INTRODUCTION : 

F i  proni 1 (common name) i s  produced by Rhone-Poulenc Ag. Co. (Research Triangle 
Park, NC) and i s  current ly marketed i n  numerous countries f o r  control  o f  many 
insect pests i n  a var iety o f  crops. Currently, the only U.S.  reg is t ra t ion  fo r  
t he  product i s  f o r  mole c r icke t  control on go l f  courses. Our laboratory has 
achieved excellent resul ts  wi th  a 0.1% granular formulation o f  the product 
when used as a prep1 ant i ncorporated treatment f o r  contai ner i  zed nursery stock 
(FAOlG123, FAOlG025). I n  1996, we expanded our evaluation o f  the 0.1% 
granular formulation o f  f i  proni 1 , and a1 so began pre l  i m i  nary tes t ing  o f  a 
water dispersable formulation as a drench treatment (FAOlG076). I n  1997, we 
agai n expanded our eval ua t i  on o f  the 0.05% granul ar formul a t i  on t o  i ncl ude 
incorporation and an over-the top appl i c a t i  on. 

MATERIALS AND METHODS : 

Incorporated Treatment : 
Test procedures used were as follows: The product was blended i n t o  nursery 
po t t ing  soi 1 (MAFES mix, 650 pounds per cubic yard). A portable cement mixer 
( 2  cu ft capacity) was used t o  blend the toxicant i n t o  the po t t ing  media, and 
was operated fo r  15 minutes per batch t o  insure thorough blending. Treatments 
rates used were 5, 10, 15, 25, and 50 ppm. Treated media was then poured i n t o  
one-gal 1 on capacity p las t i c  pots and weathered outdoors under s i  mu1 ated 
nursery conditions fo r  one month p r i o r  t o  the f i r s t  bioassay. Subsequent 
b i  oassays were conducted a t  month1 y i nterval s . A pul sa t i  ng overhead 
i rri ga t i  on system suppl i ed ca . 1-1%" water per week. Bi oassays were conducted 
i n  the laboratory by confining a late queens t o  treated s o i l  placed i n  2" x 2" 
p l a s t i c  flower pots equipped wi th  a Labstone@ bottom. The labstone absorbs 
mixture from an underlying bed o f  damp peat moss. There were four rep1 icates 
per treatment i n  each bioassay. Each pot ( rep l icate)  contained 50 cc o f  







PROJECT NO: FAOlG145 

PROJECT TITLE: Eva1 uat ion o f  Bi fen thr in  0.26 on a New I n e r t  Carr ier  

TYPE REPORT: Final  

LEADER/PARTICIPANTS : Lee McAnal 1 y and K i  r k  I r b y  

INTRODUCTION : 

Tal starB T&O Granular (FMC Corp. ; current ly  marketed by The Scotts Co. ) i s 
registered and approved f o r  use i n  the Imported F i r e  Ant Federal Quarantine as 
a preplant incorporat ion treatment. Rates and c e r t i  f i c a t i o n  periods range 
from 10 ppm f o r  a 6 rnth c e r t i f i c a t i o n  t o  25 ppm f o r  continuous c e r t i f i c a t i o n  
(7CFR 5301.81). The product current ly  on the market i s  formulated on an i n e r t  
sand c a r r i e r .  Formulators frequently evaluate new ca r r i e rs  f o r  a va r ie t y  o f  
reasons, i ncl  udi ng be t te r  m i  x-abi 1 i t y  , easier hand1 i ng , etc .  I n  1995, FMC 
formulated b i  fen thr in  on an organic type ca r r i e r  a t  0.2% A1 and requested our 
evaluation o f  t h i s  formulation. 

MATERIALS AND METHODS : 

Standard commercial Tals tar  T&O Granular (0.26 on a sand c a r r i e r )  and 
b i fen th r i n  0.2G on an experimental organic c a r r i e r  (SPG 95-07) were 
incorporated i n t o  standard nursery po t t ing  media a t  rates o f  10, 12. 15 and 25 

ppm. The standard MAFES media used by the IFA Laboratory (3: 1: 1 pine 
bark: peat moss :sand) was used. Treated media was placed i n t o  trade ga l lon  
pots and weathered under sirnul ated nursery condit ions , i nc l  udi ng i rri g a t i  on 
(ca. 1% incheslweek) plus r a i n f a l l  . Three pots from each treatment were 
col lected monthly and subjected t o  a standard a la te  female bioassay (Appendix 
11). 

RESULTS : 

Results show 95-100% eff icacy, regardless o f  c a r r i e r  o r  ra te  o f  appl icat ion,  
through 25 months posttreatment (Table 1). 







PROJECT NO : FAOlG035 

PROJECT TITLE: Influence o f  Sand Content o f  Commerci a1 Nursery Pott ing Medi a 
on Residual Ac t i v i t y  o f  B i  fen thr i  n and Tef l  u th r i  n , 1995 

. TYPE REPORT: Final 

LEADERIPARTICIPANTS: Homer Col 1 ins , Anne-Mari e C a l l  c o t t  , Jim Berry 
(Fl owerwood Nursery. Mobi 1 e, AL) and Lee McAnal 1 y 

INTRODUCTION : 

H is to r i ca l l y ,  insect ic ida l  treatments fo r  nursery pot t ing media were 
administered on a weight t o  volume basis, i . e. 1 I b o f  Dursban@ 2.5G per cubic 
yard o f  media. However, t h i s  resulted i n  tremendous variations i n  the 
e f f e c t i  ve dose rates, wi th  " 1 i ghter" medi a recei v i  ng fa r  more actual t o x i  cant 
than "heavier" media. I n  order t o  compensate f o r  these differences, Talstar 
T&O Granular@, and t e f l u t h r i n  1.5G are applied a t  a rates o f  10 t o  25 ppm. 
based on the dry weight bulk density o f  the pot t ing media. Pott ing media i s  a 
tremendously var iable en t i t y  containing highly organic components such as 

m i  11 ed pine bark, hardwood sawdust, r i c e  hu l l  s , sphagnum peat, e tc .  
Undoubtedly, the most common component o f  a1 1 southern nursery media i s  pine 
bark. Some medi a contain sand i n  varying amounts, whi l e  others do not.  The 
r a t i o  of sand t o  bark may vary from 1 par t  sand t o  2 parts. bark, t o  1 par t  
sand t o  8 parts bark. Sand i s  an i n e r t  component tha t  contributes 1 i t t l e  
other than weight t o  the media. Pesticide binding t o  sand par t i c les  i s  not 
known t o  occur. However, the weight o f  the sand influences the amount o f  
pest ic ide requi red because dose rates are bul k density dependent. 

Due t o  the high costs o f  the insecticides approved f o r  IFA containerized 
quarantine treatments, nurserymen would prefer t o  disregard sand and base 
t h e i r  appl icat ion rates on the bulk density o f  the other components i n  t h e i r  
media mix. I n  other words, incorporate 25 ppm o f  b i fen thr in  or t e f l u t h r i n  
i n t o  the po t t ing  media based on the bulk density o f  a1 1 the components o f  the 
medi a except the sand. However, i n a tr i  a1 i n i  ti ated i n  1993 (FAOlG053) , we 

found tha t  large quant i t ies o f  sand, and the bulk density t ha t  i t  adds, 
appeared t o  a f fec t  the eff icacy o f  both b i fen thr in  and t e f l u t h r i n .  I n  tha t  

trial, insect ic ides were incorporated i n t o  media o f  various pine bark t o  sand 
ra t ios  a t  3.915 g AIIcu (equivalent t o  25 ppm i n  pure pine bark). 
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PROJECT NO: FAOlG086 

PROJECT TITLE: Eva1 uat i  on o f  Del tamethrin as a Pott ing Media Toxi cant, 1996 

TYPE REPORT: In ter im 

LEADERIPARTICI PANT(s : Lee McAnal 1 y 

INTRODUCTION : 

An ongoing screening program t o  evaluate insect ic ides f o r  use as quarantine 
treatments f o r  nursery po t t ing  media has been conducted by the IFA Stat ion 

since 1974. This t r i a l  tested a 0.1% granular formulation o f  del tamethrin 
produced by AgrEvo USA. 

MATERIALS AND METHODS : 

The product was blended i n t o  nursery po t t i ng  soi 1 (MAFES mix, 750 pounds per 

cubic yard).  A portable cement mixer (2 cu ft capacity) was used t o  blend the  
toxicant i n t o  the po t t ing  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-gal 1 on 
capacity p l a s t i c  pots and weathered outdoors under simulated nursery 
condit ions. Treatment rates used were 10, 20, 30, and 40 ppm. 

A pulsat ing overhead i r r i g a t i o n  system supplied ca. 1-1%" water per week. A t  

monthly i n te rva l s ,  3 pots from each treatment were composi ted and subjected t o  
a1 ate queen bioassay . 

RESULTS : 

The 10 ppm ra te  showed some var i  abi 1 i t y  through 6 months post-treatment but 
maintained 80% or  be t te r  mor ta l i t y  through 11 months (Table 1 ) .  A1 1 other 

rates maintained 100% ef f icacy through 11 months post-treatment (20 & 30 ppm) 
and 13 months post-treatment (40 ppm). 





PROJECT NO: FAOlG085 

PROJECT TITLE: Residual A c t i v i t y  o f  suSCona Green i n  Various Types o f  
Nursery Po t t i  ng Medi a 

TYPE REPORT: Final  

LEADERIPARTICIPANTS: Lee McAnally 

INTRODUCTION : 

Numerous p r i  or  studi es conducted by t h i  s 1 aboratory have concl us i  vel y shown 
tha t  the  residual a c t i v i t y  o f  chlorpyr i  fos, regardless o f  formulation, i s  
media dependent (Ca l lco t t  e t  a1 . 1995). Simi lar e f fec ts  have been observed 
when suSCon Green i s  incorporated i n t o  a 1 i m i  ted number o f  media (McAnal l y  
1995). I n  tha t  study, suSCon green incorporated i n t o  the media a t  400 ppm was 
act ive against a la te  IFA queens f o r  24 months i n  MAFES po t t i ng  media versus 
only 3 months i n  Grace Sierra media. Theoret ical ly,  i t  may be possible t o  
compi l e  a 1 i s t  o f  media i n  which suSCon Green can be expected t o  provide the 
1 ong res i  dual ac t i  v i  t y  requi red o f  an e f f e c t i  ve IFA qua r a n t i  ne treatment. 
Some growers might then opt t o  use a given media t reated w i th  suSCon green i n  
1 i eu o f  other treatment op t i  ons . 

MATERIALS AND METHODS : 

Pott ing media from 10 d i  f f e ren t  sources (commerci a1 nurseries t h a t  custom 
blend t h e i r  own media, bulk media from f i  rms tha t  s e l l  media, and commercially 
bagged media) were acquired. Exact media composition was not avai l a b l e  f o r  
a1 1 mixes, especial ly the commercially pre-bagged mixes (Table 1). suSCon 
Green was incorporated i n t o  each media a t  a ra te  of 400 ppm based on the  dry 
weight bulk density o f  the medi a. Certain character is t ics  o f  each media 
inc luding pH, % organic matter, bulk density, i on  exchange capacity, e t c .  was 
determi ned by the M i  ss i  ss i  ppi State Universi ty Soi 1 Testing Laboratory 
(Mississippi State, MS) . A f te r  treatment, media was placed i n  one-gal l o n  
p l a s t i c  nursery containers and weathered outdoors under simulated nursery 
condit ions (black groundcloth cu l ture,  overhead pulsat ing i rri ga t i  on system) . 
A t  monthly in te rva l  s , three pots from each treatment were destruct i  vely 
sampl ed and subjected t o  a standard a late queen bioassay (Appendix 11) . 













PROJECT NO: FAOlGO16 

PROJECT TITLE: Prel i m i  nary Testing o f  Organic Sol u t i  onsm Mu1 ti purpose F i  reant 
K i  1 l e r  f o r  Use as a Containerized Nursery Stock Treatment 

TYPE REPORT: Final  

LEADERIPARTICI PANTS : Lee McAnal 1 y and K i  r k  I rby 

INTRODUCTION : 

Organi c Sol u t i  onsm (San Antoni o, Texas produces a dust formulation t h a t  
contains pyrethr i  ns (0.  I%), p i  peronyl butoxi de (1.0%), and s i  1 icon dioxide 
(83.3%) as the act ive ingredients. A t  t h i s  t ime the product i s  so ld f o r  
homeowner control  o f  IFA as a dust or  drench treatment. The label  d i rec ts  the  
user t o  "dust the perimeter o f  the mound f i r s t .  With a s t i c k ,  d i s tu rb  the  
mound, then dust the mound i n  a c i  rcu la r  motion working toward the  center 
un t i  1 the en t i  r e  mound i s  thoroughly dusted. " The drench treatment i s  applied 
using 6 oz. o f  product per gal . o f  water (1 gal . o f  drench per 12-14" d i  a. 
mound). The company was interested i n  the possible use o f  t h i s  product as a 
contai ner i  zed stock treatment i n the  Federal IFA qua ran t i  ne program. 

MATERIALS AND METHODS : 

Prep 7ant incorporation treatment : 
Organic Solutions F i  reant K i  11 erTM was incorporated i n t o  the standard 
laboratory MAFES pot t ing  media a t  rates o f  1, 2, 6, 10, 100 and 200 ppm based 
on the 0.1% pyrethr ins as the act ive ingredient.  Pots f i l l e d  w i th  t reated 
media were weathered outdoors under simulated nursery condit ions . A pu lsat ing 
overhead i r r i g a t i o n  system supplied ca. 1-1%" water per week. On a monthly 
basis, three pots from each treatment group were composited, brought t o  the 
laboratory and subjected t o  standard IFA a la te  female bioassay. 

Containerized drench treatment: 
The product was used t o  drench 1 gal . nursery pots containing the standard 
1 aboratory MAFES pot t ing  media a t  a r a te  o f  17.0 g materi a1 per pot 
(equi val ent t o  0.6 oz per "mound" as stated on 1 abel 1 . The drench so lu t ion  
was applied a t  a ra te  o f  400 mls o f  f in ished solut ion per container. Pots 









PROJECT NO: FAOlG056 

PROJECT TITLE: Prel i m i  nary Testing of Organic Plus Mu1 ti purpose F i  reant 
K i  11 er  f o r  Use as a Contai ner i  zed Nursery Stock Treatment 

TYPE REPORT: Final 

LEADER1 PARTICI PANTS : Lee McAnal 1 y 

INTRODUCTION : 

Organi c P l  us Inc . (A1 buquerque . NM) produces a dust formul a t i  on t h a t  contai ns 
pyre thr i  ns (0.2%). p i  peronyl butoxi de (1.1%). and s i  1 icon dioxide (97.9%) as 
the  ac t ive  ingredients. This product i s  label  l ed  f o r  homeowner contro l  o f  IFA 
as a drench treatment. The label  d i  rects  the user t o  "drench both the  mound 
and the area w i th in  s i x  inches o f  the mound" using 1 pound o f  product per 25 
gal . o f  water or  4 tablespoons per gal . o f  water (1 gal . o f  drench per mound). 
The company i s  interested i n  the possible use o f  t h i s  product as a 
containerized stock treatment i n  the Federal IFA Quarantine Program. 

MATERIALS AND METHODS : 

Prep 7ant incorporation treatment : 
Organic Plus" Fi  reant K i  11 er  was incorporated i n t o  the standard 1 aboratory 
MAFES po t t i ng  media a t  rates o f  1, 2, 6, 10, 100 and 200 ppm. Pots f i  1 l e d  
w i th  t reated media were weathered outdoors under simulated nursery condit ions. 
A pu lsat ing overhead i r r i g a t i o n  system supplied ca 14%'' water per week. On a 
monthly basis , three pots from each treatment group were composi ted ,  brought 
t o  the  laboratory and subjected t o  standard IFA a la te  female bioassay. 

Conta iner ized drench treatment : 
The product was used t o  drench 1 ga l .  nursery pots containing the  standard 
laboratory MAFES pot t ing  media a t  a ra te  o f  1.97 grams per container 
(approximately 3 ppm) . The drench solut ion was applied a t  a r a t e  o f  400 mls 
o f  f in ished solut ion per container. Pots were weathered as above. Bioassays 

were performed a t  1, 2, 4, and 8 weeks a f t e r  treatment. 

E7irnination o f  established co7onies: 
One gal . nursery pots were f i  1 l ed  w i th  MAFES media and placed on a b r i ck  i n  a 









PROJECT NO: FA01G057 

PROJECT TITLE : Expanded T r i  a1 s w i th  Organic Plus Mu1 ti purpose F i  reant 
K i  1 l e r  f o r  Use as a Quarantine Treatment for Containerized 
Nursery Stock 

TYPE REPORT: Final  

LEADER1 PARTIC I PANTS : Lee McAna 1 1 y 

INTRODUCTION : 

Organi c Plus Inc.  (2525 N. Austin S t .  , Segui n , TX 78155) produces a dust 
formulation t h a t  contains pyrethrins (0.2%), p i  peronyl butoxi de (1.1%). and 
s i  1 icon dioxide (97.9%) as the act ive ingredients. This product i s  label  l e d  
for homeowner contro l  o f  imported f i r e  ants as a drench treatment. The label  
d i  rects  the user t o  "drench both the mound and the  area w i th in  s i x  inches o f  
the mound" using 1 pound o f  product per 25 gal . o f  water or  4 tab1 espoons per 
gal . o f  water (1 gal . o f  drench per mound). Organic Plus Inc.  i s  in terested 
i n  the possible use o f  t h i s  product i n  the Federal IFA Quarantine Program, and 
requested tha t  we evaluate t h e i r  product. I n  a prel iminary t r i a l  (FA01G056), 
we tested Organic Plus" i n  several d i f f e r e n t  use patterns inc luding a drench 
treatment f o r  containerized nursery stock. Our resul ts  indicated t h a t  Organic 
PlusTM might be su i tab le  as a " t rea t  and ship" procedure f o r  c e r t i f i c a t i o n  o f  
containerized nursery stock. I n  the expanded t r i a l  reported here we tested 
Organic Plus" a t  three rates o f  appl icat ion i n  4 d i f f e r e n t  types o f  po t t i ng  
medi a . 

MATERIALS AND METHODS : 

One gal . nursery pots were f i  1 l ed  w i th  media and placed on a masonry b r i ck  i n  
a 12" x 18" x 5" p l a s t i c  pan. The sides o f  the pan were ta lced and ca. 1" o f  
water was added t o  prevent escape. A hole 1%" from the bottom o f  the  pan 
a1 lowed excess water t o  drain.  Five rep1 icates were set up. F i e l d  co l lected 
colonies were separated from t h e i r  nest tumulus by the f l oa ta t i on  method 
(Banks e t  a1 . 1981) and 50 cc o f  workers and brood were added t o  each media- 
f i l l e d  pot .  The fragmented colonies were a1 lowed t o  acclimate 3-5 days before 
treatment. Organic P l  usm Fi  reant K i  1 l e r  a t  a ra te  o f  1 pound per 25 gallons 
o f  water ( 1 X  ra te )  was used t o  drench each container (400 m l  f in ished so lu t ion  















PROJECT NO: FAOlG097 

PROJECT TITLE: Ef f icacy of Chlorfenapyr as an Imported F i r e  Ant Quarantine 
Treatment 

PROJECT TYPE: In te r im 

PROJECT LEADER/PARTICIPANT(s) : Anne-Mari e Cal l  c o t t  , Lee McAnal l y  , Char1 ene 
Russel 1 

INTRODUCTION : 

The Federal Imported F i r e  Ant Quarantine Program (7CFR 5301.81) s ta tes  t h a t  
a l l  regulated products (nursery stock) leav ing the quarantined area (a1 1 o r  
p a r t  o f  11 southern states and Puerto Rico; 308,000,000 acres) must be t rea ted  
i n  a prescr ibed manner. Current ly ,  treatments f o r  container ized nursery stock 
inc lude t he  use o f  granular insect ic ides incorporated i n t o  p o t t i n g  media o r  
1 i qui d drenches appl i ed p r i o r  t o  shi  ppi ng . Nursery stock t r ea ted  w i t h  
incorporated insect ic ides ( b i f e n t h r i n  o r  t e f l u t h r i n )  may be c e r t i f i e d  f o r  6 
months t o  2 years, depending on the r a t e  incorporated i n t o  t he  media (10-25 
ppm based on bul  k densi ty  o f  media) . This a1 lows the  grower t o  use less  
i nsec t i c i de  on nursery stock t h a t  w i l l  be held on s i t e  f o r  a shor t  per iod o f  
t ime,  and more on those t h a t  need a longer growing per iod p r i o r  t o  s e l l  i ng .  
Drench treatments (ch lo rpy r i  fos , d i  az i  non o r  b i  fen th r in )  are genera l ly  used 
j u s t  p r i o r  t o  shipping, and those cu r ren t l y  approved f o r  use i n  t he  quarantine 
have c e r t i f i c a t i o n  periods o f  10 days t o  6 months. Since drench treatments 
are  used j u s t  p r i o r  t o  shipping, long residual  a c t i v i t y  i s  no t  a requirement. 

Chl orfenapyr i s  an experimental i nsect i  c i  de-mi ti c i  de under development by 
American Cyanami d (Princeton , NJ) . The product i s  ac t i ve  against many pests,  
and works as a broad spectrum contact and stomach poison. We tes ted  a l i q u i d  
formula t ion t o  determine whether the  product showed s ign i  f i c a n t  a c t i  v i  t y  
against  IFA i n  container ized nursery stock.  I n  August 1997, we began t e s t i n g  
a 0.5G granular  formulat ion as an incorporated treatment. 

MATERIALS AND METHODS: 

Drench Tr i a  7s 
A 2SC 1 i q u i d  formulat ion o f  chlorfenapyr was tes ted as a drench app l i ca t i on  t o  















PROJECT NO: FAOlG026 

PROJECT TITLE: Residual A c t i v i t y  of S i  1 a f l  uofen Drench i n  Nursery Pot t ing 
Medi a 

TYPE REPORT: Final  

LEADERIPARTICIPANTS : Lee McAnal 1 y 

INTRODUCTION : 

Drench t r i a l s  are a par t  o f  the ongoing search f o r  new and/or be t te r  toxicants 

f o r  use i n  the IFA quarantine program. Whi 1 e granular incorporat ion 

treatments are commonly used by large nurseries which rou t ine ly  ship outside 
the quarantine area, drench treatments are used by smaller nurseries which 

ship 1 i m i  ted quant i t ies o f  p lant  material outside the quarantine area. We 
rou t ine ly  t e s t  new compounds and products not current ly  registered f o r  IFA 
use. S i  la f luo fen  i s  a r e l a t i v e l y  new product by AgrEvo Environmental Health 
(Montvale, NJ) . We tested s i l a f l uo fen  e a r l i e r  as a drench and obtained 100% 
ef f icacy f o r  6 mths a t  rates o f  1.300, 6,500 and 13,000 ppm (FAOlG074). A 

l a t e r  t e s t  a t  rates o f  5, 10, 15 & 25 ppm produced 30% eff icacy or  less 
(FAOlG115). This t r i a l  was set up t o  t e s t  rates between the f i r s t  and second 
t r i a l s .  

MATERIALS AND METHODS : 

Trade gal lon nursery pots were f i l l e d  w i th  MAFES mix and set i n  a simulated 
can yard t o  al low the media t o  become f u l l y  saturated before the drench was 
added. Drench solutions were applied t o  each container a t  a ra te  o f  400 m l  
drench sol u t  i on per contai ner . A1 1 contai ners were then aged under s i  mu1 ated 
nursery condit ions . A pulsat ing overhead i r r i g a t i o n  system suppl i ed ca . 1-1%" 
water per week. A t  monthly in te rva ls ,  three pots from each treatment were 
cornposited and subjected t o  standard IFA a la te  female bioassay (Appendix 11). 

The formulation evaluated i n  t h i s  t r i a l  was an 80% EC formulation (800 g 
A I IL ) .  Rates o f  50, 100, 200, 300 and 500 ppm were tested. 





PROJECT NO : FAOlG155 

PROJECT TITLE: Eva1 ua t i  on o f  Spin Out@ Techno1 ogy i n  Combination w i t h  
Insect ic ides as a Quarantine Procedure f o r  Containerized 
Nursery Stock 

TYPE REPORT: Final  

PROJECT LEADER: Anne-Mari e C a l  l c o t t  , Lee McAnal l y  and Char1 ene Russel 1 

INTRODUCTION 

Spin Out root  growth regulator technology was developed by G r i f f i n  
Corporation. Valdosta, GA t o  enhance the development o f  dense, compact roo t  

growth. When applied t o  the inner surface o f  a nursery container, Spin Out 
i n h i b i t s  the roo t  t i p s  when they reach the container sides. As the  p lan t  
continues t o  produce new la te ra l  roots,  Spin Out serves as a growth regulator  
t o  the new roots,  thus he1 ping t o  produce a very f ibrous root  system. Spin 
Out i s  a l i q u i d  flowable tha t  can be applied w i th  a var ie ty  o f  a i r l e s s  
sprayers. The ac t ive  ingredient i s  7.1% copper hydroxide. Spin Out t reated 

containers have been tested one year a f t e r  treatment wi th  out any loss o f  
a c t i v i t y .  It has been hypothesized tha t  f i r e  ant colonies enter nursery 
containers through the drain holes i n  the bottom o f  pots (H. L. Co l l i ns ,  
personal communication) . Use o f  the Spin Out techno1 ogy i n  which an 
insect ic ide such as b i  fen thr in  or t e f l u t h r i n  replaces or i s  used i n  
conjunction w i th  copper hydroxide might prevent IFA invasion o f  nursery 
containers by creat ing a tox i c  bar r ie r  a t  o r  around the dra in holes. The 
current study was designed t o  evaluate the  potent i  a1 o f  Spin Out technology 
used i n  concert w i th  b i  fen thr in  and t e f l u t h r i n  t o  prevent invasion o f  t reated 
nursery contai ners by RIFA coloni es . 

MATERIALS AND METHODS: 

Treatment o f  Containers - Standard trade one gal lon nursery containers (Ler i  o 
Corp. . Mobile, AL) were treated by G r i f f i n  Corporation w i th  various 
concentrations o f  b i  fen thr in  i n  Spin Out (0.25% A I ,  0.5% A1 , and 1.0% A I )  . 
The pots were shipped t o  t h i s  laboratory and received on September 27. 1995. 
On October 2, 1995. 25 pots o f  each b i  f en th r i n  concentration were f i  1 l e d  w i th  
a standard growing medi um comprised o f  pine bark. sphagnum peat and sand 













PROJECT NO: FAOlG017 

PROJECT TITLE: Expanded T r i  a1 s wi th  Spin Out@ Technology Used i n Combination 
w i th  B i  fenthr i  n Insecticide t o  Prevent Imported F i  r e  Ant 
Infestat ions i n  Containerized Nursery Stock, 1997 

TYPE REPORT: Inter im 

PROJECT LEADERIPARTICIPANTS : Anne-Mari e C a l l  c o t t  , Homer Col 1 ins , Char1 ene 
Russel 1 , and Lee McAnal l y  

COOPERATORS: Ler io Corporati on, Mobile, AL (Mark Christ ian) 
G r i f f i n  Corporation, Valdosta, GA (Mark Crawford) 
Turkey Creek Nursery, Houston, TX (Tom Henry) 
W i  ndmi 11 Nursery, Fol som, LA (Dennis McCl oskey) 
F l  owerwood Nursery, Lox1 ey , AL ( J i  m Berry) 
Wight Nursery, Cairo, GA (Jerry Lee) 
Grass Roots Nursery, Leesburg, FL 

INTRODUCTION : 

Spin Out root growth regulator techno1 ogy was developed by G r i  f f i  n Corporati on 
t o  enhance the development o f  dense, compact root growth. The act ive 
ingredient i s  26% copper hydroxide contained i n  a la tex  matr ix which i s  
sprayed onto the i n t e r i o r  o f  p las t i c  nursery pots. I n  1995 G r i f f i n  supplied 
t h i s  laboratory wi th  Spin Out treated pots that  also contained various 
concentrations o f  b i f en th r i n  (0.25% A I ,  0.5% A I ,  and 1.0% A1 or  t e f l u t r i n  
0.1%). Pots were f i l l e d  w i th  pot t ing media and then placed i n  a simulated can 
yard. Laboratory bioassays were then conducted on a monthly basis by a1 lowing 
red imported f i r e  ant (RIFA) colonies free choice t o  move i n t o  e i ther  a Spin 
Out t reated pot or  an untreated control pot. The Spin Out t reated pots 
containing b i  fenthr in  prevented f i r e  ant colonies from invading the t e s t  pots 
f o r  a t  least  24 months, (24 fo r  t e f l u t h r i n ) .  These resul ts  warrant an 
expanded study t o  include actual rather than simulated nursery condit ions, 
various size containers, d i f f e ren t  pot t ing medias, and varying c l imat ic  
condi ti ons . 

MATERIALS AND METHODS: 

Gri f f i  n Corporati on suppl i ed Spin Out 300 (a d i f f e ren t  formulation than used 
i n  the prel iminary t r i a l  mentioned above) containing b i f en th r i n  (0.25%. 0.5%, 
and 1.0% A1 by weight) f o r  treatment o f  a su f f i c i en t  number o f  pots t o  conduct 













PROJECT NO: FAOlG116 

PROJECT TITLE: Eva1 ua t i  on of Spot Treatments w i th  Granular Insect ic ides f o r  
Quarantine Treatment o f  Red Imported F i r e  Ants i n  F ie ld  Grown 
Nursery Stock 

TYPE REPORT: In ter im 

LEADERSIPARTICIPANTS: Homer Col l  i n s ,  Charlene Russel 1 , Lee McAnal l y  , and 
Avel Ladner 

COOPERATORS : W i  ndmi 11 Nurseri es , Inc .  , Fol som, LA, Harr i  son County Farm, 
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INTRODUCTION : 

Nursery stock and other regulated a r t i c l e s  cannot be shipped outside the 
quarantined area unless t reated w i th  an approved insec t i c ide  (7CFR 5 301.81) 
Bal led and burlapped plants can be immersed i n  a ch lorpyr i  fos so lu t ion  or  
subjected t o  a twice dai l y  spray-on w i th  chlorpyr i  fos f o r  three consecutive 
days. The immersion process i s - l a b o r  intensive and d is rup t i ve  t o  the  root  
b a l l  . The spray-on treatment i s  also 1 abor intensive and somewhat 
impract ica l .  A simple, cost e f f ec t i ve ,  and pract ica l  treatment i s  needed t o  
enable growers t o  ship non-i nfested plants outside the quarantined area. 

Numerous granular formul a t i  ons o f  common insect ic ides such as d i  azi non , 
chl  o rpyr i  fos , acephate, and others are 1 abel 1 ed f o r  spot treatment o f  imported 
f i r e  ant colonies. Talstar PL Granular (0.2% b i fen th r in )  i s  labe l led  f o r  
broadcast appl icat ion t o  lawns and landscape areas f o r  cont ro l  o f  imported 
f i r e  ants. Rate o f  appl icat ion i s  200-400 1 bs formulated product per acre. 
Ta ls tar  T & 0 Granular i s  i n  general use i n  many nurseries because i t i s  also 
label  l e d  f o r  incorporation i n t o  nursery po t t ing  media as a f i r e  ant quarantine 
treatment f o r  containerized nursery stock. We evaluated 1% granular Dursban" 
( H i  -Yield@ K i  11 -a-Bug Lawn Granules 1,  Orthenea 75s. Fi  reban@ 1.5G. and Tal s ta r  
T&O Granular a t  various rates o f  appl icat ion f o r  quarantine treatment o f  B & B 
nursery stock. 

MATERIALS AND METHODS : 

Test I - Windmi 7 7  Nursery, Fo7som. LA (Nov. 5 ,  2996) 

A twenty acre p lant ing o f  f i e l d  grown nursery stock (Crepe Myrt les,  

















PROJECT NUMBER: FAOlG047 

PROJECT TITLE: Quarantine Treatment of Bal led-and-Burl apped Nursery Stock 
w i th  Fumigants 

TYPE REPORT: In te r im 

LEADERIPARTICIPANTS : Anne-Mari e Cal l  c o t t  , Char1 ene Russel 1 . Lee McAnal l y  

INTRODUCTION : 

Pract i  ca1 and cos t -e f fec t i ve  quarantine treatments f o r  bal  led-and-burl apped 
nursery stock are not cu r ren t l y  avai 1 able. Current treatment options i ncl  ude 
(1) dipping the root  b a l l  ; (2) twice d a i l y  i r r i g a t i o n  o f  r oo t  b a l l  f o r  three 
consecutive days; (3) i n  f i e l d  treatment w i th  a combination o f  ba i t s  and 
granular chl  orpyr i  fos . These treatments are 1 abor- i  ntensi ve, cos t l y ,  and 
cause worker and envi ronmental exposure problems. Therefore the  Gul f p o r t  
Plant  Protect ion Stat ion i s  invest igat ing several p rac t i ca l  and cos t -e f fec t i ve  
treatments f o r  B&B stock including the use o f  fumigants as addi t ives ins ide  
the  bur lap wrapping o r  as f i e l d  treatments p r i o r  t o  digging and b a l l  i ng. 

MATERIALS AND METHODS : 

A va r i e t y  o f  fumigants were used i n  several d i f f e r e n t  tri a1 s reported herein: 

Fumi gant 

Naphtha1 ene 
(Moth Ba l l s )  

2,2-Di chl  orovi ny l  
dimethyl phosphate 
( DDVP) 

A1 umi num phosphi de 

% Act ive Ingredient1 
descr ip t ion 

1.0% naphtha1 enel 
moth b a l l s  
(2.95gl tablet)  

10% DDVPI 
1"  x 4" s t r i p s  

55% a1 umi num 
phosphi de l tab l  ets 
(3  g l t a b l e t  = 1 g 
hydrogen phosphi de 
gas 

Manufacturer 

Enoz" Old Fashioned Moth Ba l l s  
W i  1 1 e r t  Home Products 
S t .  Louis, MO 63110 

Hercon" Vaportape" I I 
Hercon Envi ronmental Company 
Emi gsvi 11 e, PA 17318-0467 

Phostoxi n@ Tab1 e t s  
Degesch Ameri ca , Inc  . 
Weyers Cave, VA 24486 



















PROJECT NO : FA05G055 

PROJECT TITLE: B iobar r ie r  as a Prophylactic Treatment for  Control o f  
Phytophera Root Rot i n  Blueberry and I t s  E f fec ts  on 
Populations o f  Imported F i  r e  Ants i n  Commerci a1 1 y Grown 
Bl ueberry Orchards 

TYPE REPORT: In te r im 

LEADER/PARTICIPANTS: Timothy C .  LockleyIBarbara 3 .  Smith 

INTRODUCTION : 

Phytophera Root Rot (Phytophera cinamnoni) i s  a major pest  o f  b lueberr ies  i n  
commerci a1 orchards i n the  southeastern United States and causes consi derabl e 

economic losses every year (Caruso & Rarnsdell 1995). The mode o f  transmission 
of phytophera i s  from w i  l d  host p lants  t o  the  b lueberr ies .  Standard p rac t i ce  
i s  t o  spray various biocides t o  e i t he r  k i  11 t he  pathogen o r  t h e  host p l an t .  

By r e s t r i c t i n g  the  development o f  the w i l d  hosts. t he  e f f ec t s  o f  t he  
phytophera on commerci a1 blueberr ies can be 1 i m i  t ed  t o  acceptable economic 

l eve l s .  B iobar r ie r  (Reemay Corp. , Nashvi l le.  TN) i s  designed t o  e l im ina te  
weedy species from 1 andscapi ng by emi t t ing small amounts o f  T r e f l  an herb ic ide 
over extended periods. Imported f i r e  ants, although not  a d i r e c t  pest o f  
b l  ueberri  es , a1 so p l  ay a major del e t e r i  ous r o l e  i n commerci a1 b l  ueberry f i  e l  ds 
by clogging d r i p  i r r i g a t i o n  systems and s t i ng ing  f i e l d  workers and customers 
i n  "pick-your-own" f i e l d s .  B iobarr ier  has shown s i g n i f i c a n t  po ten t i a l  t o  
repel a c t i  ve f i  r e  ant colonies (1996 Annual Report FA05G045) . Tests were 
undertaken a t  the  USDA-ARS-Small F r u i t s  Research Laboratory i n  Pop1 a r v i  11 e ,  MS 
t o  determine t he  e f f ec t s  B iobar r ie r  would have on t he  phytophera pathogen. I n  
conjunction w i t h  t h i s  t r i a l ,  B iobarr ier  was a lso examined f o r  i t s  e f f e c t s  on 
imported f i r e  ants and t he  movement o f  colonies o f  t h i s  pest an t .  

MATERIALS AND METHODS : 

Blueberriesltreatments were establ ished i n  A p r i l  1995 as shown i n  Table 1. 
P lo t  design f o r  the  B iobar r ie r  treatment i s  shown i n  Table 2.  Plants were 
spaced ca. 1 . 0  m apar t .  Peatmoss was incorporated i n t o  t he  p lant ings w i t h  t he  
exception of the  Tung Press Cake treatment. Post p l an t i ng  treatments o f  
Ridomi 1 and Subdue were appl ied i n  the spr ing o f  1996. Plants were v i s u a l l y  
ra ted f o r  phytophera roo t  r o t  symptoms every 3 months and were assayed f o r  t he  







PROJECT NO : FA05G075 

PROJECT TITLE: B iobarr ier  as a  Prophylact ic Against I n fes ta t i on  o f  
Containerized and Ba l l  & Burlap Nursery Stock 

TYPE REPORT: Final. 

LEADERIPARTICIPANTS : Timothy C . Lock1 ey and Lee McAnal l y  

INTRODUCTION : 

Over t he  years, the spread o f  imported f i r e  ants has been p r i m a r i l y  associated 
w i t h  t he  movement o f  in fes ted containerized and b a l l  & bur lap nursery stock. 
Various treatment regimens have been developed t o  prevent these i n fes ta t i ons  . 
A1 though the  ma jo r i t y  o f  i n f e s t a t i  ons occur when a new1 y-mated queen 
establ ishes her brood c e l l  a t  the  base o f  the p lan t  or  i n  t he  container,  some 
nursery stock i s  in fes ted by the  movement o f  establ ished colonies.  
B iobar r ie r  (Reemay Corp., Nashvi l le.  TN) was developed as a  method o f  
con t ro l  1  i n g  invasive roots i n  pipes. Lately,  i t has found numerous uses i n  
the  nursery indust ry  f o r  cont ro l  o f  weeds i n  landscaping p ro jec ts  and as roo t  
con t ro l  i n  f i  eld-grown nursery stock. F i  r e  ants are chemi ca l  l y  sens i t i ve  and 
respond negat ively t o  even small quant i t ies  o f  various b i oc i  des. 

A p ro j ec t  was establ ished a t  the Harrison County Work Farm t o  evaluate 
B iobar r ie r  as a  potent ia l  t oo l  i n  r e s t r i c t i n g  movement o f  imported f i r e  ants. 

MATERIALS AND METHODS: 

On 8 May 1995, twenty B iobarr ier  Root Control Bags were placed i n  t he  ground 
a t  the  Harr i  son County Work Farm and back f i  11 ed w i t h  soi  1  . Each bag then had 
a woody ornamental p lant  transplanted i n t o  i t. Each bag was pos i t ioned i n  
such a  way t h a t  the i n e r t  p l a s t i c  s t r i p  remained above ground and the  
remainder ( the  "act ive"  por t ion  o f  the  bag) was below the  soi  1  surface. 
Plants were watered through an underground d r i p  i rri ga t i  on system and examined 
monthly f o r  imported f i r e  ant colony a c t i v i t y .  

RESULTS : 

At 24 months post p lant ing,  no f i r e  ant a c t i v i t y  had been observed a t  any o f  





PROJECT NO: FA05G065 

PROJECT TITLE: Effect of Mulches on Grape Root Borer and Establishment o f  
Colonies o f  the Imported F i r e  Ant i n  Orchards o f  Commerci a1 l y  
Grown Muscadines 

TYPE REPORT: In te r im 

LEADERIPARTICIPANTS: Timothy C.  LockleylBarbara Smith 

INTRODUCTION : 

The Grape Root Borer ( Vitacea po7 i s t i  formis) o f  muscadine grapes V i t i s  
ro tund i  fo7 i a  muscadina i n  the southeastern United States (01 i en e t  a1 . 1993). 
The presence o f  t h i s  pest o f ten  goes unnoticed by commercial growers u n t i l  t he  
vines begin t o  dec l ine i n  v igo r .  Grape Root Borer (GRB) i s  d i f f i c u l t  t o  
detect  and cont ro l  because it spends most o f  i t s  1 i f e  on the  roots  and i n  the 
crown o f  muscadine vines. Vines are infected over several seasons and dec l ine 
may not  become evident f o r  several years. Adult GRB emerge i n  mid-summer and 
oviposi  t on the  shoots and f o l i age  o f  muscadines and other p lan ts .  The larvae 
emerge ca. 2 weeks l a t e r ,  fa1 1 t o  the ground and burrow i n t o  the  soi 1 ; then 
i n t o  the  roots .  

Imported f i r e  ants (IFA) , whi l e  not a major pest o f  muscadines, do present 
unique problems when they i n f e s t  these plants.  The mounds' tend t o  be bui 1 t a t  
t he  base o f  the p lan t .  When the grapes are harvested mechanically, the  ants 
respond aggressively t o  t he  v ibra t ions o f  the  machine and can swarm over t he  
p icker  and s t i n g  the operator. I n  pick-your-own f i e l d s ,  people harvesting the  
grapes can unwi t t i ng ly  step i n t o  mounds and be subjected t o  numerous s t ings.  
I n  f i e l d s  i r r i g a t e d  by constant d r i p .  IFA mounds are o f ten  b u i l t  over the  
emi t ters  clogging o r  r e s t r i c t i n g  the f low o f  the system. F i r e  ant workers 
nurse numerous homopteran species i ncl  udi ng hard scales , s o f t  scal es and 
aphids, a1 1 o f  which can cause s i gn i f i can t  primary damage t o  muscadine vines. 

MATERIALS AND METHODS: 

Muscadine p lants  were set  a t  20 foot  i n t e r va l s  and t ra ined  on w i re  t r e l l  i s .  
Plants are maintained according t o  MAFES recommendations. I r r i g a t i o n  i s  as 
needed v ia  d r i p  1 ines placed under mulch. Plants are monitored th ree  times a 





PROJECT NO: FAOlG077 

PROJECT TITLE: Tennessee Mating F l  i g h t  Study: Can the Biology o f  the  
Imported Fi  r e  Ant be used t o  Aid i n  Ce r t i f i ca t i on  o f  F i e l d  
Grown Nursery Stock? 

TYPE REPORT: In ter im 

LEADERSIPARTICIPANTS: Homer Col 1 ins  and Anne-Mari e Call  c o t t  

COOPERATORS: Drs. Rick Brenner and David W i  11 iams, USDA, ARS, CMAVE 
(Gainesvi l l e ,  FL) 

Randy Dodd . Frank Heery and Rick Joyce. Tennessee Dept . 
o f  Agr icul ture (Jackson and Chattanooga. TN) 

Dr. Cathari ne Manni on, Tennessee State Uni versi t y  
(McMinnville, TN) 

INTRODUCTION : 

Pract ica l  and cos t -e f fec t i ve  quarantine treatments f o r  c e r t i f i c a t i o n  o f  f i e l d  
grownlbal 1 ed and bur l  apped (B&B) nursery stock are not cur ren t l y  avai 1 able. 
Growers wanting t o  ship t h e i r  nursery stock outside the IFA quarantined area 
have several treatment options avai 1 able, but none are user- f r iendly  o r  
p rac t i ca l .  Treatment options tha t  are current ly  l i s t e d  i n  7CFR 5301.81 

include the  f o l  1 owing : 

1. Total immersion (dipping) the root  b a l l  i n  a chl.orpyrifos so lu t ion  

2.  Twice d a i l y  i r r i g a t i o n  o f  root b a l l s  f o r  three consecutive days w i th  
a ch l  orpyr i  fos solut ion 

3. I n - f i e l d  treatments wi th  a combination o f  ba i ts  plus granular 
ch l  orpyr i  fos 

Total immersion o f  the root b a l l s  i n  insec t i c ida l  solut ions d isrupts  t he  root  
b a l l  , i s 1 ogi s t i  cal  l y  unfeasible, and causes worker exposure problems. Other 
options such as twice d a i l y  i r r i g a t i o n  o f  root  b a l l s  wi th  insec t i c ida l  
sol u t i  ons causes problems w i th  run-o f f  and i s h igh ly  1 abor i ntensi ve. 
Research i n t o  development o f  pract ica l  and cost-effective treatments i s  a high 
p r i o r i t y  w i t h  the American Nursery & Landscape Association, Tennessee 
Nurserymen's Association, and the Southern Nurserymen's Association. 

Since imported f i r e  ant (IFA) mating f l i g h t s  occur year-round i n  most o f  the 
in fested area, we have h i s t o r i c a l l y  re1 i ed en t i  r e l y  upon contact act ion 









PROJECT NO: FA01G087 

PROJECT TITLE: Prevention of IFA Colony Establishment i n  Hay Bales Stored 
Outdoors on the Ground 

TYPE REPORT: Inter im 

LEADERIPARTICIPANTS: Homer Coll ins , Anne-Mari e Call c o t t  , Lee McAnal l y  , 
Char1 ene Russel 1 

INTRODUCTION : 

Baled hay or straw stored i n  d i rect  contact wi th  the ground i s  i ne l  i g i  b l e  f o r  
movement outside the imported f i r e  ant quarantine area (7CFR Ch. I11 5301.81- 
16). Fi r e  ant colonies w i  11 nest i n  baled hay tha t  i s  l e f t  i n  place f o r  
r e l a t i v e l y  long periods o f  time. Usually the colonies w i l l  seek refuge and 
invade the bales when the soi 1 moisture i s  a t  or  above f i e l d  capacity. We 
conducted a small f i e l d  t r i a l  t o  determine i f  one or more simple, cost 
e f f e c t i  ve procedures would prevent IFA nesting i n  baled hay stored on the 
ground. We evaluated ba i t ing  the storage s i t e  p r i o r  t o  moving the hay, and 
a1 so placing the hay on polyethylene sheeting rather than i n  d i rec t  contact 
wi th  the ground. 

MATERIALS AND METHODS: 

The t e s t  s i t e  was a we1 1 drained bahia grass f i e l d  i n  Harrison County, 
Mississippi . The s i t e  was part  o f  the Harrison County Prison Farm, and was 
kept mowed fo r  appearance. Immediately p r i o r  t o  i n i t i a t i n g  the study, the IFA 
population was determined by v isual ly  counting a1 1 colonies w i th in  three g- 
acre p lo t s .  Test p lo ts  were 16' x 16' wi th  10' borders on a l  1 sides. Round 
hay bales (4' x 4 ' )  were placed i n  the center o f  each tes t  p l o t .  There were 
three treatments, and each treatment was rep1 icated four times. Treatments 
included Amdroa b a i t  applied with a hand seeder a t  label led  ra te  o f  
appl icat ion (1.5 1 b bai t l ac re )  , 6-mi 1 black polyethylene sheeting, and an 
untreated check. The polyethylene sheeting was secured on a l l  four sides w i th  
na i l s  driven i n t o  the ground. By placing the 4 '  x 4 '  bale i n  the center of 
16' x 16' p lo t s ,  the bales were 6' from the nearest uncovered ground. Bales 
were visual l y  inspected quarterly fo r  the presence o f  IFA colonies. 







PROJECT NO: FAOlG066 

PROJECT TITLE: Evaluation o f  Candidate Chemicals f o r  Control o f  IFA i n  
Commercial Grass Sod, 1996 

TYPE REPORT: F ina l  

LEADERIPARTICIPANTS : Homer Col 1 i n s  , Anne-Mari e Cal l  c o t t  , Avel Ladner , 
Lee McAnal l y  , Tim Lockley and Charlene Russel 1 

COOPERATOR(S) : Jack A1 l e g r i  , Woerner Tur f  Farm, El ber ta  . AL 

INTRODUCTION: 

Current ly ,  t he  only product avai 1 able f o r  c e r t i  f i  c a t i  on o f  grass sod under t he  
Federal IFA Quarantine i s  Dursbana 50-WP, which i s  appl i e d  a t  a r a t e  o f  8 1 bs 
AI /acre.  Therefore, our 1 aboratory i s  continuously 1 ooki ng f o r  other products 
t o  add t o  t h i s  use pat tern .  I n  1996, we tes ted three candidate insec t i c ides  
f o r  use on grass sod. Fiproni  1 i s  a r e l a t i v e l y  new product produced by Rhone- 
Poulenc Ag. Co. (Research Tr iang le  Park, NC) , and i s  present ly  marketed i n  the  
U.S. f o r  cont ro l  o f  mole c r i c ke t s  i n  sod when appl ied w i t h  a granular  s l i t  
app l i ca to r .  Last year, i n  an unrepl icated t r i a l  , suSCon@ on a s tarch c a r r i e r  
(10% ch l  o rpy r i  fos - Crop Care, Brisbane, Aus t ra l i a )  showed promi s ing  r esu l t s .  
Tal s ta r@ (FMC Corp. , Princeton, NJ) granular and f l  owable formulat ions have 
a lso  shown excel l e n t  resu l t s  i n  previous t r i a l s  conducted by t h i s  laboratory  
(FAOlG063, FAOlG065). F i  proni  1 0. l G ,  suSCon 10G, and ~ a l  s t a r  granular  and 
f lowable were evaluated i n  1996. 

MATERIALS AND METHODS : 

Woerner Tur f  Farms i n  E l  ber ta ,  AL was the  s i t e  f o r  t h i s  t r i a l .  A1 1 treatments 
were app l ied t o  one-acre t e s t  p l o t s  on Ju ly  2, 1996. A i r  temperature ranged 
from 82-92°F and the  so i  1 temperature ranged form 75-80°F. Treatments and 
ra tes  o f  app l i ca t ion  are l i s t e d  below: 









PROJECT NO: FAOlG027 

PROJECT TITLE: Mu l t i  -State F ie l d  T r i a l s  w i t h  F ip ron i l  Ba i t  (EXP 61443A) and 
Chipco@ (EXP 60818A) f o r  Control o f  Imported F i r e  Ants (IFA) , 
Cutworms (Noctui dae) , and Ground Pearls (Margarodes spp. ) 

TYPE REPORT: In te r im 

LEADERSIPARTICIPANTS: Homer Col 1 i ns  , Anne-Mari e C a l l  c o t t  , Avel Ladner , Lee 
McAnal l y  , and Char1 ene Russel 1 

COOPERATORS : Rhone- Poul enc AG Company ; Hatt  i esburg , MS A i  r po r t  ; Camden, 
AR A i rpor t ;  La Porte, TX A i  r po r t ;  Univers i ty  o f  Arkansas; Texas 
Extension Service; Texas Dept . Agr icu l ture  

INTRODUCTION : 

F i  proni 1 i s a re1 a t i  vel y new broad spectrum pyrazol e insec t i c ide  cu r ren t l y  
under development by Rhone-Poul enc Ag Company, Research T r i  angle Park, NC . 

Fiproni  1 i s  registered i n  the U.S. as Chipco@ ChoiceTM (0.1% A1 granule) f o r  
cont ro l  o f  mole c r i cke ts  on go1 f courses. Fiproni  1 has demonstrated potent 
i nsec t i c i de  and acar ic ide propert ies on a la rge  number o f  pests inc lud ing 
f leas ,  t i c k s ,  b o l l  weevils, t h r i ps ,  f l i e s ,  and others ( C o l l i o t  e t  a1 . 1992. 
Burr i  s e t  a1 , 1994, Postal e t  a1 . 1995, Searle e t  a1 . 1995). We tes ted  
f i p r o n i l  as a b a i t  tox icant  i n  1996 and found i t t o  be e f f e c t i v e  f o r  cont ro l  
o f  IFA (Col 1 i ns  and C a l  l c o t t  , i n  press). Chi pco@ Choicem appl i ed a t  12.5 1 bs 
formulated mater ia l  per acre provided 100% control  o f  IFA a t  6 and 12 weeks 
a f t e r  appl icat ion,  but  p lo ts  became re in fested by the 2oth week (Col l  i n s  e t  
a1 . , unpublished data).  These t r i a l s  demonstrated the  po ten t ia l  for  both 
f i p r o n i l  b a i t  (EXP 61443A-15 ppm a i  on defat ted corn g r i t  + 20% vegetable o i l )  
and Chipco@ ChoiceTM f o r  control  o f  IFA. Larger, and more extensive t r i a l s  
w i th  both f i p r o n i  1 b a i t  and Chipco@ EXP 60818A (0.1% A1 granule) were needed 
t o  conf i  r m  our prel iminary resu l t s .  

MATERIALS AND METHODS: 

Test s i t e s  were located on a i rpor ts  i n  Camden, AR, Hattiesburg, MS, and La 
Porte, TX. A1 1 t e s t  p l o t s  were 0.8 acre i n  s ize,  w i t h  a acre eff icacy 
subplot located i n  the  center o f  the t e s t  p l o t s .  B a i t  appl i ca t ions  were made 
w i t h  a shop-bui 1 t granular appl icator mounted on a farm t r a c t o r .  Chipco@ EXP 
60443A was appl ied w i t h  a Herd@ Granular Appl icator mounted on a fa rm t r a c t o r .  























PROJECT NO : FA02G017 

PROJECT TITLE: Ef f icacy o f  Various Fenoxycarb Formul a t i  ons , 1997 

TYPE REPORT: In ter im 

LEADERSIPARTICIPANTS : Homer Col 1 i ns , Anne-Mari e Call c o t t  , Avel Ladner . Lee 
McAnal 1 y , Char1 ene Russel 1 

INTRODUCTION : 

Logic@ i s  a commercially avai lable f i r e  ant b a i t  containing the insect growth 

regulator fenoxycarb (1%) as the act ive ingredient,  and i s  produced by 

Novarti s Crop Protection, Inc .  (Greensboro, NC) . I n  1997, Novarti s suppl i ed 

us w i th  several d i  f f e ren t  formulations o f  the fenoxycarb-based b a i t  f o r  f i e l d  

tes t ing .  A l l  ba i ts  were comprised o f  corn g r i t ,  soybean o i  1 and 1% 

fenoxycarb . 

MATERIALS AND METHODS: 

Four ba i t s  were sent t o  us as numbered formulations. One was the standard 

commerci a1 l y  avai lable formulation, the other three were propr ie tary 

formulations. A l l  ba i t s  were applied t o  1-acre t e s t  p l o t s  a t  a ra te  o f  1.5 

1 blacre on June 24, 1997 using a shop-bui 1 t spreader mounted on a farm 

t r a c t o r .  Pr ior  t o  treatment and a t  6 week in te rva ls  thereaf te r ,  evaluations 

o f  IFA populations were made i n  %-acre c i r c u l a r  p lo t s  i n  the  center o f  each 

one-acre t e s t  p l o t ,  using the procedures described by Lofgren and Williams 

(1982) and Col 1 i ns and Call c o t t  (1995) . D i  fferences i n treatment means were 

separated by a LSD t e s t  (P=0.05). 

RESULTS : 

A l l  treatments showed a s ign i f i can t  decrease i n  populations a t  6 weeks a f t e r  

treatment, but reducti on i n number o f  col oni es was not s i  gni f i  cant1 y d i  f f e ren t  

from the check (Tables 1 & 2 ) .  By 12 weeks a f t e r  treatment, there was >91% 

reduction i n  populations and >97% reduction i n  colony numbers i n  a1 1 

treatments. Control has remained high (>80%) i n  a l l  treatments through 24 







PROJECT NO: FA02G026 

PROJECT TITLE: Evaluation o f  New Bai t  Products fo r  Control o f  Imported 
F i re  Ants 

REPORT TYPE: Final 

LEADERIPARTICIPANTS : Homer Col 1 i ns , Anne-Mari e Call c o t t  , Lee McAnal 1 y , 
Avel Ladner and Tim Lockley 

INTRODUCTION : 

I n  1996, we evaluated two re la t i ve l y  new b a i t  products. Fiproni 1 (common 
name) i s  produced by Rhone-Poulenc Ag. Co. (Research Triangle Park, NC) and i s  
current ly  marketed i n  numerous countries fo r  control o f  many insect pests i n  a 
var ie ty  o f  crops. It i s  also labeled i n  Germany as a b a i t  against cockroaches 
and ants f o r  use by homeowners. Currently, the only U.S. reg is t ra t ion  f o r  the 
product i s  f o r  mole c r icke t  control on go1 f courses. Several laboratory 
t r i a l s  had previously shown that  f i p r o n i l  has excellent potent ia l  as a f i r e  
ant b a i t  (see in ternal  report on f i  proni 1 dated December 1995). This season 
Rhone-Poulenc produced a 15 ppm f iproni  1 b a i t  on the t rad i t iona l  pregel l ed  
corn g r i t  ca r r i e r ,  using corn o i l  as the at t ractant .  

Valent USA (Walnut Creek, CA) provided a 0.5% pyriproxyfen b a i t  f o r  these 
t r i a l s .  

MATERIALS AND METHODS: 

The t e s t  s i t e  was located i n  Harrison Co. , MS. A1 1 bai ts  were appl i ed t o  t e s t  
p lo ts  using a shop-buil t  granular applicator on a f a r m  t rac tor  on June 18. 
1996. There were 3 rep1 icates per treatment. The f ip ron i  1 b a i t  was applied 
a t  rates o f  1 .5 and 3.0 1 blacre. The pyriproxyfen b a i t  was applied a t  1.0 and 
1.5 1 blacre. Logic@ and AmdroQ were each applied as standards a t  1.5 1 b b a i t  
per acre. A1 1 t e s t  p lo ts  were 1.0 acre i n  s ize except f o r  the f i p ron i  1 p lo t s  
which were 0.5 acres each. 

A %-acre c i r cu la r  e f f icacy p l o t  was established i n  the center .of each 0.5 or  
1.0 acre t e s t  p l o t .  Pr ior  t o  application and a t  6 week in te rva ls  thereaf ter ,  
IFA populations i n  each eff icacy p l o t  were evaluated using the population 
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PROJECT NO : FA02G036 

PROJECT TITLE: Ef f icacy o f  AC 303,630 as an Imported F i  r e  Ant Ba i t  

PROJECT TYPE: F ina l  

PROJECT LEADER/PARTICIPANT(s): Anne-Marie Ca l l co t t ,  Lee McAnally, Charlene 
Hebert 

INTRODUCTION : 

AC 303,630 i s  an experimental insect ic ide-mi t ic ide under development by 
Ameri can Cyanami d ( P r i  nceton , NJ . The product i s a c t i  ve agai ns t  many pests, 
and works as a broad spectrum contact and stomach poison. American Cyanamid 
conducted some prel iminary t r i a l s  against imported f i r e  ants w i t h  the  product 
formulated i n t o  a b a i t  and showed promising resu l t s .  Therefore, i n  1996, our 
laboratory began screening the product f o r  use as a b a i t  against IFA. 
St r inger  e t  a1 . (1964) noted tha t  an e f f ec t i ve  b a i t  tox icant  must: (1) exh ib i t  
delayed k i  11 over a t  l eas t  a ten- fo ld  dosage range and preferably above a 100- 
f o l d  dosage range, (2) be rap id ly  t ransferred from one ant t o  another v i a  
t ropha l lax is  and k i  11 the  rec ip ien t ,  and (3) not  be repe l len t  t o  foraging 

ants. 

MATERIALS AND METHODS : 

Bai t '  T r i a  7s 
Laboratory t es t i ng  w i t h  f ie7d co7 7ected RIFA workers - AC 303,630 was tested 
as a b a i t  tox icant  f o r  control  o f  red imported f i r e  ants (RIFA) i n  the  
1 aboratory using techniques and procedures described by Lofgren e t  a1 . (1967). 
A 0.1% stock so lu t ion  was prepared by adding 0 .1  g technical  materi a1 t o  99.1 
g Cri sco@ vegetable o i  1 . The mixture was vigorously shaken and slowly heated 
t o  approximately 43°C. This process appeared t o  form saturated so lu t ion .  
Concentrations o f  25, 50. 75, 100 and 150 ppm were then prepared from the  
stock so lu t ion  by ser i  a1 d i  1 ut ions w i th  pure Cri sco vegetable o i  1 . A1 1 
d i  1 u t i  ons appeared t o  form t rue  sol u t i  ons . 

Each concentrat ion, p lus an untreated check (0 ppm), was tested against f i e l d  
co l lec ted RIFA workers i n  the laboratory. Four rep l  ica tes o f  each treatment 
were tested.  Each rep l  i c a t e  consisted o f  20 RIFA workers (mix o f  minors and 



















PROJECT TITLE: Impact o f  Imported F i r e  Ants on Biod ivers i ty  

Personnel from the Gul f po r t  Plant Protect ion Stat ion provided technical  
support and assistance t o  several b iod ivers i t y  studies t h a t  are being 
concocted by various research organizations. A b r i e f  summary o f  each p ro jec t  
f o l  1  ows : 

o Determination o f  impact o f  IFA on the Flor ida t r e e  sna i l  

Coo~erators  : ARS , CMAVE , Uni versi  t y  o f  Flor ida , Eckerd Col 1 ege 

I n  March 1997 we provided technical support t o  t h i s  p ro jec t  by t r e a t i n g  
t e s t  p l o t s  a t  Key Largo, FL w i t h  Amdro. 

o E f fec t  o f  the  red imported f i r e  ant on the Flor ida Grasshopper Sparrow, an 
endangered species 

Coo~erators  : ARS, CMAVE, Univers i ty  o f  Flor ida , Eckerd Col 1  ege 

The impact o f  IFA on Grasshopper Sparrow food sources, especi a1 l y  
Orthopeterans, i s  being determined by UV-1 i g h t  t r ap  sampling a t  12 study 
s i t e s  near Avon Park, FL. Sampling w i  11 occur quar ter ly  un t i  1  t he  study i s  
completed. 

o Impact o f  IFA on natural  populations o f  the Gopher Tortoise 

Coo~erators  : Mississippi W i  1  d l  i f e  Heritage Foundation, ARS, CMAVE, 
Uni versi t y  o f  F lor ida 

We are co l laborat ing on a pro ject  t o  determine i f  f i r e  ants impact 
hatch1 ings o f  the  Gopher Tortoise,  a  T & E species. L igh t  t r a p  sampl i n g  o f  
arthropod populations w i  11 begin i n  May 1998, and b a i t  appq i c a t i o n  t o  t e s t  
p l o t s  w i l l  occur i n  May/June 1998. 



PROJECT NO: FA05G017 

PROJECT TITLE: The Ants o f  East Texas : A Twenty-Fi ve Year Comparati ve 
Survey 

TYPE REPORT: In ter im 

LEADER/ PARTIC I PANT: Ti m Lock1 ey 

INTRODUCTION : 

I n  1973, a survey was conducted t o  determine the ant species cur ren t ly  extant 
i n  eastern Texas. Four counties (Bexar . Cameron, Gal veston, Nueces) were 
selected f o r  the  survey based upon t h e i r  h i s to ry  w i th  regards t o  the  imported 

f i  r e  ant ,  So7enopsis i n v i c t a .  A1 though separated from the contiguously 
in fested area o f  Texas u n t i l  the mid 1980's, Bexar county has been under 
federal quarantine the longest o f  the four (1959) f o r  red imported f i r e  ants 

(RIFA) . Galveston County was next t o  be declared o f f i c i a l l y  infested by RIFA 
i n  1969. Nueces County came under Federal quarantine i n  1973 ( the  f i  r s t  year 
o f  the survey). Cameron County was the l a s t  t o  come under the quarantine i n  

1996. 

I n  1997, the f i r s t  o f  two fol low-up surveys was made t o  determine the  change 
i n  RIFA and nat ive ant status i n  east Texas. 

MATERIALS AND METHODS : 

I n  September, October, and November, 1997 b a i t  transects were run along major 
roadways w i th in  each county a t  0 . 5  mi le  i n te rva l s .  Care was made t o  attempt, 
where possible, t o  repeat the same l i nes  o f  transect as used i n  the  Glancey e t  
a l .  (1973) unpublished study. A l i q u i d  b a i t  supplied by Dr. David Will iams 
(USDA, ARS. CMAVE, Gainesvi l le,  FL) was used as the a t t rac tan t .  Ba i t  t raps 
were placed a1 ong the roadsides and l e f t  f o r  ca . one hour before r e t r i e v a l  . 
Within two hours o f  co l lec t ion ,  specimens were removed from the b a i t  t raps:  
separated i n t o  d i s t i n c t  groupings and counted. Ants were placed i n  70% ETOH 

and returned t o  the USDA fac i  1 i t i e s  a t  Gulfport  MS where they were examined 
under magnif ication and i d e n t i f i e d  t o  the lowest level  possible. Dr. Daniel 
Wojci k (USDA. ARS, CMAVE, Gainesvi l le,  FL) confirmed the i d e n t i f i c a t i o n s .  
Specimens are maintained a t  the Gul f po r t  Plant Protection, Stat ion. 











PROJECT NO : FA05G013 

PROJECT TITLE: Ecological Studies o f  an Is01 ated Imported F i  r e  Ant Populat ion 
i n  Eastern Tennessee 

TYPE REPORT: F ina l  

LEADERSIPARTICIPANTS: Anne-Marie ~ a l  l c o t t 2 .  David F. W i  11 iams3. H o g r  
co l l i n s2 ,  Tim ~ock ley ' ,  David 0 i 3 .  R.G. Milam and 
others 

INTRODUCTION : 

Red imported f i r e  ants (RIFA), So7enopsis i n v i c t a ,  cur ren t l y  i n f e s t  over 
308,000,000 acres i n  11 states and Puerto Rico. A congener species S. 
r i c h t e r i ,  i nhab i t s  a r e l a t i v e l y  small area i n  northwestern Alabama, 
northeastern Mississippi  , and southern Tennessee. Interbreeding between S. 

i n v i c t a  and S .  r i c h t e r i  occurs and resu l t s  i n  the production o f  a f e r t i l e  

hybr id  form. Range expansion p r ima r i l y  by S. i nv i c ta  and the  hybr id  form, by 
both natura l  and a r t i f i c i a l  means, continues. Recent i so la ted  i n f e s t a t i o n  i n  
Phoenix. AZ (Col 1 i ns  unpubl i shed), several s i t e s  i n  V i  r g i  n i  a (Wall e r  19931, 
and numerous s i t e s  i n  Tennessee ( M i  1 am unpubl i shed), are suggesti ve t h a t  
accl imat ion t o  harsh envi ronments may r e s u l t  i n  continued range expansion by 

t h i s  serious pest. Many sc i en t i s t s  have speculated t ha t  hybr id  v igor  may 
enable t he  hybr id  t o  surv ive i n  colder areas than e i t he r  parental form. 

I n  December 1992 an i so la ted  RIFA i n fes ta t i on  approximately 3000 acres i n  s i ze  
was detected approximately 45 miles northeast o f  Chattanooga, TN near t he  town 

o f  Calhoun, TN. A wood pulp processing p lan t  (Bowater Corporation) appears t o  
be the  source o f  the i n fes ta t i on .  The o r i g i na l  i n f es ta t i on  may have been 
i ntroduced onto the p l  ant s i t e  on construct ion equi pment o r  materi a1 ; however 
t h i s  cannot be proven. This populat ion appeared t o  be we1 1 adapted and 
t h r i v i n g .  A s i t e  v i s i t  by HLC and RGM i n  A p r i l  1993 revealed numerous l a rge  
nests i n  open areas, presence o f  a l a te  forms, and general ly heal thy colonies.  

Various ecological  studies o f  t h i s  i so la ted  populat ion were i n i t i a t e d  i n  1993 

USDA, APHIS, PPQ, Gul fpor t  Plant  Protect ion Sta t ion,  Gul f p o r t ,  MS 
USDA, ARS. CMAVE. Gainesvi 1 l e ,  FL 
USDA. APHIS, PPQ. Nashvi l le,  TN - r e t i r e d  
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PROJECT NO: FA04G017 

PROJECT TITLE : Seasonal B i  01 ogy o f  Pol ygynous RIFA Col oni es A1 ong the 
Mississippi Gulf  Coast 

TYPE REPORT: In ter im 

LEADERSIPARTICIPANTS: Tim Lockley and Charlene Russel 1 

INTRODUCTION : 

Polygyny was not known t o  occur i n  RIFA colonies un t i  1 Glancey e t  a1 . (1973) 
found 2 small nests o f  So7enopsis i nv i c ta  Buren (estimated t o  be 6-8 months 

01 d) t ha t  contained mu1 ti p l  e f e r t i  1 e queens. These colonies were near 
Jackson, MS. Later,  G l  ancey e t  a1 . (1975) reported tha t  a group of 10 nests 

o f  S. i nv i c ta  i n  Southeastern Mississippi contained from 7 t o  677 f e r t i l e  
queens. This s i t e  was 3 m i  1 es east o f  Hurl ey , MS (Jackson County) , adjacent 

t o  an abandoned garbage dump on State Highway 614. Lockley (1995) surveyed 
t h i s  s i t e  over a three year period and found tha t  mu l t ip le  queen colonies were 
s t i l l  present. Addi t ional ly  he found one s i t e  i n  Harrison County and one s i t e  
i n  Hancock County tha t  contained polygynous colonies. Except f o r  these three 
polygynous s i t es ,  a l l  other RIFA colonies along the Mississippi  Gulf  Coast are 
thought t o  be monogynous. 

Markin and D i  11 i e r  (1971) reported on the seasonal 1 i f e  cycle o f  monogynous 
RIFA colonies along the Mississippi Gulf Coast. They found tha t  production o f  
worker brood was diminished i n  the cooler months and a1 a te  production peaked 
i n  l a t e  spring and ear ly  f a l l .  The seasonal l i f e  cycle o f  polygynous colonies 

along the Mississippi Gulf Coast has not been studied. We compared the 
seasonal b i  01 ogy o f  monogynous and pol ygynous col oni es i n the study descri bed 
herein . 

MATERIALS AND METHODS : 

Seasona 7 l i f e  stages present: Five RIFA colonies were col  1 ected from the 
Hancock County s i t e  each month (Bordages Brothers Marina and Shipyard 
property) . Col 1 ec t i  ons were made by shovel 1 i ng the nest tumulus and as many 
ants as possible i n t o  12 l i t e r  p las t i c  p a i l s .  Five monogynous colonies were 
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APPENDIX I I - LABORATORY BIOASSAY PROCEDURE 

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

Introduct ion : The development of quaranti ne treatments t o  prevent a r t i  f i  c i  a1 
spread o f  imported f i r e  ants (IFA) i n  nursery stock requires the  evaluation o f  

candidate pesticides , dose rates, formulations , e tc .  The use o f  a 1 aboratory 
b i  oassay procedure for these eval ua t i  ons provi des a rapi  d and inexpensi ve 

means o f  evaluating the numerous candidates tested each year. Vari ous 
bioassay procedures have been devised over the years, but the  procedure 
cur ren t ly  used by the USDA, APHIS Imported F i r e  Ant Laboratory i n  Gul fpor t ,  

Mississippi , i s  described herein. This procedure i s  a s l  i g h t  modif icat ion o f  
the t e s t  described by Banks e t  a l . ,  1964 (Jour. Econ. Ent. 57: 298-299). 

Col lect ion of t e s t  insects:  F ie ld  col lected a la te  imported f i r e  ant queens 
are used as the t e s t  insect .  IFA colonies are opened w i th  a spade and given a 
cursory examination f o r  the  presence o f  t h i s  1 i f e  stage. Alate queens are 
seldom. i f  ever, present i n  a1 1 IFA colonies i n  a given area. Some colonies 
w i  11 contain only males, others may have few o r  no reproductive forms present, 
others may contain both males and queens, whi le some w i  11 contain only a la te  
queens. Seasonal differences i n  the abundance o f  queens i s  qu i te  evident; i n  

the warmer months o f  the year 50% or more o f  the colonies i n  a given area may 
contain queens. However, i n  the cooler months, i t i s  not uncommon t o  f i n d  
tha t  less tha t  10% o f  the colonies checked w i  11 contain an abundance o f  a la te  
queens. Therefore, i t i s necessary t o  examine numerous colonies , se lect ing 
only those which contain 1 arge numbers o f  a la te  queens f o r  col l ec t i on .  During 
winter ,  ants w i  11 of ten c lus ter  near the surface o f  the mound facing the  sun. 
Col l e c t i  on during midday on b r igh t ,  sunny days i s  h igh ly  recommended f o r  
winter ;  whereas the cooler time o f  day i s  recommended for hot ,  dry days o f  
summer. Once a colony (o r  colonies) has been selected f o r  co l l ec t i on ,  the 
en t i  r e  nest turnul us i s  shovel 1 ed i n t o  a 3-5 gal lon pai 1 . Pai 1 s should be 
given a l i b e r a l  dusting w i th  talcum powder on the i n t e r i o r  sides t o  prevent 
the ants from climbing up the sides o f  the pai 1 and escaping. Approximately 
3-6"  head room should be l e f t  t o  prevent escape. An e f f o r t  should be made t o  







APPENDIX I11 

PROTOCOL FOR REARING OF IMPORTED F IRE ANTS 

INTRODUCTION 
Research and development studies for control o f  the red imported f i r e  

ant,  So7enopsis i n v i c t a ,  have been i n  progress since l a t e  1957 when a federal 

control program was i n i t i a t e d .  Investigations on the b i  01 ogy , ecology , 
behavior, b i  ocontrol , and pheromones o f  imported f i  r e  ants, as we1 1 as 
chemicals and formulations needed fo r  control , require techniques fo r  
c o l l  ecting, hand1 ing, rearing and maintaining ant colonies i n  the laboratory. 
Many techniques developed i n  ea r l i e r  studies are being used a t  the Gulfport 
Plant Protection Station. However, some techniques have been rev i  sed or 

replaced by newer methods. 

NEWLY MATED QUEENS (NMQL 
Colonies o f  known age and condition can be obtained only by rearing 

newly mated queens col lected a f te r  mating f l i g h t s .  Mating or nupt ial  f l i g h t s  

o f  ants serve as a means o f  dispersal o f  inseminated females and a way t o  
increase genetic m i  x i  ng . 

FLIGHTS 
F l  ights are found a f te r  rains when temperatures r i s e  above 24°C (Rhoades and 
Davis 1967, Markin e t  a1 . 1971). Ac t i v i t y  i n  the mound increases p r i o r  t o  
f l i g h t .  Internal  tunnels are opened t o  the outside wi th  e x i t  holes 114" t o  
1/2" i n  diameter f o r  alates t o  emerge (Markin e t  a1 . 1971). Mating f l i g h t s  
occur any month o f  the year, but weather may prohi b i t  regular f l i g h t s .  
F l igh ts  may occur as ear ly  as 11:30 am and as l a t e  as 4: 00 pm, but the 
major i ty occur between 1:00 and 3:00 prn (Roe 1973). Favorable conditions 
include temperature ranging between 23.8" and 33.3"C. 1 i gh t  winds up t o  5 mph, 
and ra in  1-3 days before f l i g h t .  

Ninety percent o f  f l  ights from individual colonies are composed o f  
predominately (>75%) one sex o f  i ndi v i  dual s (Morri 11 1974) . Ma1 es normal l y  
emerge before females. Males form a layer over the f l i g h t  area up t o  a height 
o f  1000 f t .  Females f l y  up t o  800 ft. Most queens land less than 114 mi le  
from the f l i g h t ' s  point  o f  o r ig in .  However, evidence has shown i n  extreme 













APPENDIX IV 

TECHNOLOGY TRANSFER 

Tra i  n i  ng and techno1 ogy t rans fe r  were provided a t  the request o f  several 
stakeholders i n  1997 : 

o Anne-Marie Ca l l co t t  presented a seminar on IFA control  around pou l t r y  
product i on houses t o  pest i  c i  de d i  s t r i  butors . The semi nar was g i  ven a t  
Birmingham, AL on February 6,  1997 a t  the request o f  Novart is Crop Protect ion,  
Inc  . 

o Homer Co l l i ns  discussed biology and control o f  IFA a t  a workshop on impact 
o f  IFA on quai 1 populations. The workshop was held a t  the request of Mossy 
Del l  Plantat ion.  A1 bany, GA on February 25, 1997. 

o Tra in ing on a1 1 aspects o f  IFA biology and control  was provided t o  Rhone- 
Poulenc personnel on February 19, 1997. This workshop was held i n  Gul fpor t ,  
MS. Tim Lockley covered biology,  Homer Col l  i ns  addressed cont ro l  , and Anne- 
Marie Cal l c o t t  d i  scussed t e s t  p l o t  techniques, data c o l l  e c t i  on, and 
s t a t i s t i c a l  analyses. 

o Tra in ing on biology o f  the  pest and the quarantine program was presented t o  
Georgi a Department o f  Agr icu l ture  personnel by Anne-Mari e C a l  l c o t t  and Homer 
Col l  i n s .  This seminar was held on September 23, 1997 i n  Macon, GA. 

o Tim Lock1 ey addressed the  ForrestlLamar County Cattlemen's Associ a t i  on on 
b io logy and control  o f  IFA a t  Hattiesburg. MS on September 22, 1997. 

o Tim Lockley provided an update on IFA control  t o  the  Mississippi  Aer ia l  
Appl icators Association i n  Jackson, MS on November 14, 1997. 

o A 51 page booklet e n t i t l e d  "Imported F i r e  Ant Quarantine Treatment f o r  
Nursery Stock and Other Regulated A r t i c l es "  was rev i  sed, updated, and 
d i s t r i bu ted  t o  SPROs and SPHDs i n  13 states and Puerto Rico. A t o t a l  o f  150 
copies were d is t r ibu ted .  I n  addi t ion t o  l i s t i n g  treatments f o r  a l l  regulated 
a r t i c l e s ,  the  booklet contains copies o f  pest ic ide labe ls ,  and names and 
addresses o f  af fected SPROs and SPHDs. 



APPENDIX V 

IFA INTERCEPTIONS. 1997 

Nursery stock shipped out of the imported f i r e  ant quarantine area i s  
rou t ine ly  inspected for presence of l i v e  IFA upon a r r i v a l  a t  i t s  dest inat ion,  
or  a t  some check point  i n  route. The s ta te  o f  Arizona i s  especial ly d i l i g e n t  
i n  t h i s  endeavor. An informal system has evolved whereby, i f  1 i v e  IFA are 
found i n  a non-quarantined s ta te  on incoming nursery stock from a quarantined 
area, t he  ants are usual 1  y  sent t o  the  s ta te  1 aboratory f o r  taxonomi c  
ve r i f i ca t i on .  Media from the suspect nursery stock i s  co l lected and sent t o  
the USDA, APHIS, PPQ, National Monitoring and Residue Analysi s  Laboratory 
(NMRAL) i n  Gul fport  . MS for chemical analysis. NMRAL rou t ine ly  analyzes these 
samples f o r  cer ta in  program chemicals ; ch lorpyr i  fos (Dursban) , d i  azi non , and 
b i fen th r i n .  A por t ion of the  co l lected media sent t o  NMRAL i s  shared w i th  the 
Gul f p o r t  Plant Protection Stat ion where IFA worker b i  oassays are performed 
(Appendix 11; modified t o  use 20 major workers i n  l i e u  o f  5  a la te  females per 
rep l i ca te ) .  Results from both tes t i ng  procedures are forwarded t o  Joe 
Vorgetts (USDA, APHIS, PPQ, TSS, Riverdale, MD; formerly BBEP, TSS) f o r  
repor t i  ng t o  the  col l e c t i  ng agency. 

T r i a l s  conducted i n  our laboratory have shown tha t  residual a c t i v i t y  o f  
ch lorpyr i fos (Dursban) i s  affected by media type; some media requires more 
ch lorpyr i fos than others t o  be e f fec t ive  against IFA (Ca l lco t t  e t  a l .  1995. 
Proc. o f  Southern Nurserymen's Assoc. pp. 158-177). I n  a p r i o r  tr i a1 , we 
tested three types o f  media treated w i th  ch lorpyr i fos against IFA a la te  
females and found tha t  a minimum o f  10 ppm o f  ch lorpyr i fos i s  necessary t o  
insure adequate a c t i v i t y  against IFA (FAOlG024: 1995 Annual Report) . Thi s 
same repor t  indicates tha t  a  minimum o f  5.0 ppm o f  b i  fen thr in  i s  necessary f o r  
adequate cont ro l .  We have no data a t  t h i s  time on rates o f  t e f l u t h r i n  o r  
diazinon needed t o  obtain 100% k i  11 i n  most medias. 

I n  1997, 19 media samples from nursery stock or ig ina t ing  w i th in  the  IFA 
quarantined area were submitted t o  NMRAL f o r  tes t ing .  F i f teen o f  these 
intercept ions were detected i n  A r i  zona , the remai n i  ng 4 i ntercept i  ons were 
made i n  Ca l i fo rn ia .  Plant material from a l l  o f  the 19 intercept ions were from 
nurseries i n  F lor ida.  There may have been addit ional  intercept ions i n  other 
states t h a t  we have no record o f .  Results o f  chemical analyses and b i  oassays 
tha t  were conducted i n  1997 are shown i n  Table 1. 
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FY 1996 SWEET POTATO WEEVIL OBJECTIVES 

GULFPORT PLANT PROTECTION STATION 
GULFPORT. MS 

The Sweet Potato Weevil (SPW), Cy7as formicarius e7egantu7us (Summers) i s  one 
o f  the  most devastating pests o f  sweet potatoes worldwide. It occurs i n  
southern par ts  o f  Alabama, F lor ida,  Georgia, Louisiana, Mississippi  , South 
Carol ina , and Texas. Recent advances i n  the development o f  pheromone t raps 
and other issues have spawned renewed in te res t  i n  t h i s  o l d  program pest.  

A t  the  request o f  several members o f  the Souther Plant Board we i n i t i a t e d  a 
small p ro jec t  t o  t es t  and develop improved trapping techniques f o r  use i n  
storage f a c i l i t i e s  and growing f i e l d s .  Short term goals f o r  1996 were as 
f o l  1 ows : 

w Establ ish a r ep r i n t  f i l e  o f  selected s c i e n t i f i c  papers and become 
fami l ia r i zed  w i th  the biology, rear ing,  and trapping o f  SPW. 

Establ i s h  a5 laboratory cu l tu re  of SPW using standardized rear ing 
techni ques . 

w Establ ish a f i e l d  p iant ing o f  sweet potatoes on USDA farm property i n  
Harrison County, MS ; a r t i f i c i a l l y  i n f e s t  t h i s  f i e l d  i n  ear ly  season w i th  

SPW i n  an t i c ipa t ion  o f  conducting 1 ate season trapping studies . 

w Conduct trapping studies on a l ternate hosts i n  Harrison County, MS. 

Establ i sh working r e l a t i  onships w i t h  Louisiana State Univers i ty  
research and extension personnel so tha t  expanded trapping studies can be 
exped i t ed . 

Establ i s h  working relat ionships w i th  State Regulatory Agencies i n  Louisiana 
and Mississippi  i n  order t o  foster  fu ture cooperative e f f o r t s  on SPW. 

Physical Location: Gul f po r t  Plant Protection Stat ion.  USDA. APHIS, 
PPQ, 3505 25th Ave. , Gul f po r t  , MS 39501 
Physi ca l  Location : H a r r i  son County Farm, County Farm Road, Gul f p o r t  . 
MS. 
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PROJECT NO: 97SPW001 

PROJECT TITLE: Sweet Potato Weevi 1 Trap Ef f icacy 

TYPE REPORT: F ina l  

LEADERIPARTICIPANTS: T i  m Lock1 ey & Char1 ene Russel 1 

INTRODUCTION : 

As a sampling t o o l  for  t he  sweet potato weevi 1 (SPW) i n  storage f a c i  1 i t i e s ,  
t he  D i  ckerson Type t r a p  i s  somewhat i n e f f i c i e n t .  I t s  cur rent  popu la r i t y  i s  
due t o  i t s  being r e l a t i v e l y  inexpensive when compared t o  o ther  t raps  
avai 1 able.  Weevi 1 behavior has not  been taken i n t o  considerat ion.  Data 
suggests t h a t  t he  weevi 1 does not  f l y  d i r e c t l y  t o  the t r a p  bu t  lands a t  a 
d istance and approaches the  t r a p  on the  ground. The distance a weevi 1 f l i e s  
t o  reach t he  t r a p  has not  been determined nor the  distance t rave led  on the  
substrate.  As an i n i t i a l  evaluat ion o f  the  Dickerson Type t r a p  e f f i c a c y  i n  
storage f a c i  1 i t i e s ,  the  fo l lowing experiment was devised. 

MATERIALS AND METHODS: 

A 114 inch  t h i c k  c lea r  p lex ig las  sheet (4 '  x 4 '  1 was gridded i n  3 inch  squares 
F i g .  1 .  Tanglefoot@ was appl i e d  t o  the  surface o f  the  p l e x i g l  as sheet a t  a 

thickness o f  1/16 inch.  A Dickerson Type t r a p  w i t h  a f resh SPW pheromone 
septa was placed i n  the  middle o f  t he  sheet. I n  T r i a l  I .  f i f t y  male SPW were 
released on 6 January 1997 a t  a distance o f  25 fee t  from t h e  t r a p .  Release 
was made i n  an enclosed area ca. 500 sq ft. The g r i d  was examined a t  24 hour 
i n t e r v a l s  f o r  14 days f o r  the  presence o f  entrapped SPW. T r i a l  I 1  was 
i n i t i a t e d  on 21 January 1997 w i t h  the  release o f  50 marked SPW males w i t h i n  
t he  same f a c i l i t y .  

RESULTS : 

Tria7 I: 
At 24 hours post release, no SPW were observed i n  the  pheromone t r a p  nor were 
any found on t he  g r i d .  O f  t he  50 SPW released, 4 remained i n  t h e  container;  3 

a1 i v e  and one dead. A cursory examination o f  the  room revealed no s ign  o f  the  

released SPW. Temperature w i t h i n  the  room was ca. 70°F. 









PROJECT NUMBER: 97SPW006 

PROJECT TITLE: Attractiveness o f  the Sweetpotato Weevi 1 t o  Various L ight  
Sources 

TYPE REPORT: Final 

LEADERIPARTICIPANTS: Timothy C .  Lockley & Homer Col l ins 

INTRODUCTION : 

Although the a r t i f i c i a l  pheromone i s  an e f fec t ive  at t ractant  f o r  SPW males i n  
the f i e l d ,  i t i s  o f  l i t t l e  use w i th in  storage f a c i l i t i e s .  Many insects are 
photophi l i c  and can be readi ly captured by various l i g h t  sources. Cockerham 
(1954) indicated i n  h i s  study o f  the biology o f  the sweetpotato weevi 1 tha t  
they were at t racted t o  l i g h t ,  and were easi ly  captured i n  l i g h t  t raps. Though 
no other corroborative evidence could be found i n  the SPW l i t e r a t u r e ,  an 

experiment was devised t o  determine i f  SPW were, indeed attracted t o  l i g h t ,  
and, i f  so, the speci f ic  type o f  l i g h t  t o  which they were attracted. 

MATERIALS AND METHODS : 

Locally purchased 1 ights  were mounted i n  or suspended above a modified bucket 
l i g h t  t rap  and placed along side a f i e l d  o f  sweet potatoes tha t  had been 
a r t i f i c i a l l y  infested wi th  sweet potato weevils. Traps were run from ca. 2-3 
hours before dark un t i  1 2-3 hours a f te r  dawn (ca. 14 hours). K i  11 s t r i p s  were 
placed i n  the bottom o f  the bucket t o  preclude escape. Captured arthropods 
were col lected i n  a c lo th  bag and transported t o  the laboratory where they 
were examined f o r  the presence o f  SPW. Two traps were run each n igh t .  

RESULTS : 

F i f t y  types o f  1 i gh t  sources were used i n  t h i s  study. Lights sources (both 
incandescent and fluorescent ranged throughout the v i s ib le  spectrum from 
inf rared t o  u l t r a v i o l e t .  A small number o f  males were found i n  some o f  the 

traps but were probably not captured due t o  any attractiveness o f  the l i g h t  
sources. Attempts t o  repeat the successful captures using the same l i g h t  
source fa i l ed .  No female SPW were ever col lected. Table 1 shows the various 

types o f  1 i ght sources used and t h e i r  re la t i ve  success i n  capturing SPW. 





PROJECT NUMBER: 96SPW001 

PROJECT TITLE : Popul a t i  on F l  uc tua t i  ons o f  the Sweetpotato Weevi 1 on W i  1 d 
Host Plants i n  South Mississippi 

TYPE REPORT: In te r im 

LEADERIPARTICIPANTS: Timothy C. Lock1 ey and Homer Col 1 i n s  

INTRODUCTION : 

The sweet potato weevi 1 , Cy7as formicarius e7egantu7us (Summers) (Coleoptera : 
Curcul i oni dae) , i s  one o f  the most dest ruct ive  pests o f  sweet potato,  Ipomoea 
bata tas (L .  ) Lam. , world wide (Sutherland 1986). Because o f  the  production o f  
terpenoids caused by feeding, both y i e l d  and qua1 i t y  o f  sweet potatoes can be 
markedly reduced by even low leve l  i n fes ta t ions  o f  the  sweetpotato weevil 
(SPW) (Ur i tan i  e t  a l .  1975). 

In fes ta t ions  o f  SPW i n  commercial sweet potato f i e l d s  can come from th ree  
sources: 1) nearby in fes ted sweet potato f i e l d s  (Jannson e t  a1 . 1989) : 2 )  
i n f es ted  p lan t ing  mater ia l  (Rolston e t  a l .  1983) and; 3) w i l d  host p lants  
(Cockerham e t  a l .  1954). 

The sweetpotato weevil has been known f o r  decades t o  breed on a number o f  w i l d  
host p lants  i n  the fami ly  Convolvulaceae. Over 35 species o f  Convolvulaceae 
among seven genera i n  s i x  t r i b e s  have been reported as serving as hosts f o r  
SPW (Aust in  1991). I n  the  three coastal counties o f  southeast Miss iss ipp i  , a t  
l e a s t  23 w i l d  host p lants  (most o f  which are i n  the  genus Ipomoea) are present 
(Lockley, pers. obs.) Information on these w i l d  host p lants  (eg. l oca l  
species and t h e i r  abundance, host preference, e tc .  ) i s  lack ing from the  
1 i tera tu re .  

To increase our knowledge o f  sweetpotato weevi 1 and the  r o l e  w i l d  host p lants  
p lay  i n  populat ion leve ls  o f  t h i s  pest ,  a survey was begun i n  Hancock and 
Harr i  son Counties , Mississippi  i n  June 1996. 













PROJECT NUMBER: 96SPW003 

PROJECT TITLE: Feeding o f  Sweetpotato Weevi 1 s on Non-convol vul  aceae Hosts 

TYPE REPORT: F ina l  

LEADERIPARTICIPANTS: Timothy C. Lockley and Charlene Russel 1 

INTRODUCTION : 

A1 though i t  has been shown t ha t  the  pre fer red host p lan t  o f  t he  sweetpotato 
weevi 1 i s Ipomoea batatas (Cockerham 1943) , several other speci es i n  t h e  
fami ly  Convolvulaceae a lso serve as a l te rna te  hosts.  Some attempts t o  use 
these a l t e rna te  hosts as t r a p  crops have been attempted i n  t r o p i c a l  areas w i t h  
mixed resu l t s  (Kemner 1924). Although few deta i  1s are given, Jayaramai ah 
( 1976) under 1 aboratory condi t i ons , succeeded i n breedi ng SPW on c a r r o t ,  Dacus 
carota (Umbel 1 i ferae) ; cassava. Manihot escu lenta (u 7t issima) (Euphorbi aceae) ; 
and I .  campanulata (Convol vulaceae) . Das (1992) 1 i sted fourteen p lan ts  from 
n ine fami 1 i e s  as a l t e r a t i v e  hosts f o r  SPW. The author ind icated t h a t  SPW 
coul d su rv i  ve on these a1 ternate  hosts when Convol vul aceae (speci f i  ca l  l y  t he  
sweet potato)  was unavai lable. Many authors consider the  presence o f  
a l te rna te  hosts as po ten t ia l s  f o r  major i n f es ta t i ons  and recommend t h e i r  
removal as a c u l t u r a l  cont ro l  measure. 

MATERIALS AND METHODS : 

Invest igat ions on t he  roo t  preferences o f  SPW were conducted i n  t he  
laboratory .  Whole and sectioned roots o f  ten  species o f  p lan ts  i n  8 fami 1 i e s  
were placed i n  1 - p i n t  capacity j a r s .  Tops were covered w i t h  insec t  screen. 
F ive male and f i v e  female SPW were introduced i n t o  each j a r  ( th ree  rep1 i ca tes  
per species) where they remained throughout t he  study. Observations were made 
under magni f ica t ion a t  one hour i n t e r va l s  f o r  e i gh t  continuous hours each day 
over a th ree  day per iod.  One rep l i ca te  per species o f  roo t  stock was 
dissected every seven days under a b inocular  microscope t o  determine t he  
presence o f  immature stages o f  SPW. Root stocks were maintained i n  t h e  
laboratory .  Temperatures ranged from 20 - 25°C. Weevi 1s used i n  t he  t e s t  
were reared from sweet potato c u l t i v a r s .  





PROJECT NUMBER: 96SPW004 

PROJECT TITLE: Laboratory Evaluations of Ipomoea Species as Host Plants for 
the Sweetpotato Weevi 1 

TYPE REPORT: Final 

LEADERIPARTICIPANTS : Timothy C . Lock1 ey 

INTRODUCTION : 

A1 though i t  has been known for many years t h a t  the sweetpotato weevi 1 , Cy7as 
formicarius e7egantu7us, breeds on a number of wild host plants within the 
fami l y  Convolvulaceae, no study has been undertaken to  determine the efficacy 
of these a1 ternate hosts in contributing t o  overall weevi 1 populations . 

Tests were initiated to  determine (1) i f  wild and cultivated morningglories 
can support SPW and (2) how many weevils can be generated by one plant. 

MATERIALS AND METHODS : 

With notable exceptions, all experimental plants were grown from seed i n  

standard industry two-gal 1 on containers . A t  maturity, three plants from each 
species were discarded and 15 cm of stem and 15 cm of root were collected. 
Each severed section of plant was placed on a moistened fi  1 t e r  paper i n  a 
l O O m m  petri dish w i t h  one female and one male SPW. After 72 hours, stems and 
roots were examined under a binocular microscope for signs of feeding damage. 

I n  a second study, plants were placed i n  screened cages w i t h  two male and two 
female SPW to determine the potenti a1 number of SPW each species of morning 
glory i s  capable of producing as a seed1 ing plant. Plants were watered 
through a drip irrigation system on an as-needed basis. Plants were removed 
a t  40 days post introduction and the top 33 cm of stem and major root trunks 
were excised, dissected and examined under magnification for the presence of 
SPW immatures. 

RESULTS : 

In  the f i r s t  t r i a l ,  all species of morning glories showed signs of feeding 
activity. Feeding punctures for both stems and roots seemed to be 









PROJECT NO: 97SPW002 

PROJECT TITLE: Re1 a t i  ve Attractiveness o f  W i  1 d and Cult ivated A1 ternate 
Host Plants (Convolvulaceae) t o  the Sweet Potato Weevil 

TYPE REPORT: F inal  

INTRODUCTION : 

There are a t  leas t  23 species o f  w i l d  host plants found i n  southeastern 
Mississippi as we1 1 as a number o f  commercially grown species (pers. obs. 1. 
Much study has been devoted t o  the e f fec t  o f  the sweetpotato weevil on 
commercial sweet potatoes; but 1 i t t l e  i s  known about the re la t i ve  
attractiveness o f  a1 ternate hosts when compared t o  the sweet potato. 

MATERIALS AND METHODS : 

Fi f teen species (17 cul ti vars) i n  four genera o f  Convolvulaceae grown from 
seed were transplanted i n t o  standard industry two-gal lon  containers. F i f teen 
o f  each speci eslcul  ti var were divided i n t o  three repl  i cates o f  f i v e  plants 
each and set ,  s t i l l  i n  the container, i n t o  the ground i n  a random block design 
on 29 Apri 1 , 1997. On 9 May, 1660 SPW (638 male11014 female) were released 
along the en t i re  length o f  the row i n  which the hosts were arranged. One 
plant per repl  i ca te  was removed each month and returned t o  the laboratory 
where stems and roots were examined f o r  evidence o f  SPW larvae, la rva l  damage 

or emergence. 

RESULTS : 

A t  one month i n t o  the study, dissections o f  sampled plants showed la rva l  
in festat ions i n  only three o f  the cu l t i vars :  Ipomoea grandi fo7ia (w i th  the 
highest in fes ta t ion  o f  51, I. w r i g h t i i  and Mina 7obata citrone77a. By the 
second month, ten o f  the seventeen cul ti vars exami ned reveal ed the presence o f  
e i ther  SPW larvae or la rva l  damage. The highest in fes ta t ion  occurred among 
Calystegia sepiurn, Ipornoea imperat i ,  I .  ni7 and I .  t r i c o l o r  ( 3  each). Ipomoea 

a 7ba, I .  x leucantha and I .  setosa each had 2 and I. batatas "Bl acky" , I . 
grandi fo7ia and I. hederaceae each had 1.  Two o f  the cu l t i vars  were dead a t  







PROJECT NO : 97SPW004 

PROJECT TITLE: A t t rac t ion  o f  Leaf and Root Volat i  les  of Wild Host Plants t o  
the Sweet Potato Weevil, Cy7as forrnicarius e7egantu7us 
(Summers ) 

TYPE REPORT: In ter im 

LEADERIPARTICIPANTS : Tim Lockley , M i  ke ~egendre~ .  Flowers  hi te 7,  & Char1 ene 
Russel 1 

INTRODUCTION : 

Cy7as species weevi 1s are serious pests o f  sweet potato, Ipomoea batatas (L. 
Lam. throughout the world. They i n f e s t  plants and storage roots both i n  the 
f i e l d  and during postharvest storage (Nottingham e t  a1 . 1989). Plant 
vol a t i  1 es are considered t o  be the main at t ractants t o  phytophagous speci es o f  
insects (Vi sser 1986). Over 300 insect species w i th in  f i ve  orders were 1 i s t e d  
i n  Metcalf 's review (1987) as se lect ive ly  responding t o  64 d i f f e r e n t  p lan t  
odorants. Although some data has been col lected about v o l a t i  les  o f  sweet 

potatoes (Not t i  ngham e t  a1 . 1989) , 1 i t t l e  i s understood concerni ng a1 ternate 
w i  1 d hosts w i th in  the convol vul aceae. 

MATERIALS AND METHODS : 

Sweetpotato weevils (SPW) were reared i n  the laboratory on sweet potato 
storage roots i n  containers held a t  ca. 28°C and 70% r e l a t i v e  humidity. 
Emerging weevi 1 s were removed weekly and transferred t o  containers w i th  fresh 
sweet potato storage roots.  SPW had no previous contact w i t h  sweet potato 
leaves or  t o  any w i l d  host plants.  

WHOLE LEAFIROOT STUDY - Leaves and roots were col  lected ca. 1 hour p r i o r  t o  
use. Leaves su f f i c i en t  t o  equal an area o f  ca. 50 cm. sq. were used. Root 

periderm was shaved from the root surface i n  amounts equal t o  ca. 50 cm. sq. 
Experimental protocol f o r  both t r i  a1 s i s  described below. 

LEAF AND ROOT VOLATILE STUDY - Leaves were co l lected from 7: 00 t o  10: 00 am on 
the 25th and 26th o f  August, 1997. Leaves were placed i n  p l a s t i c  bags and 
transported t o  the  laboratory where they were cooled t o  10" C and held f o r  24 
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APPENDIX I 

PROTOCOL FOR SWEETPOTATO WEEVIL REARING PROCEDURES 

ADULT SWEETPOTATO WEEVIL, Cy7as formicarius e 7egantu 7us 

INTRODUCTION 

The sweetpotato weevi 1 , Cylas formicarius elegantulus (Summers), i s  the  
most devastating insect  pest o f  the sweet potato.  Ipomoea batatas ( L .  ) Lam, 

worldwide. The sweetpotato weevi 1 was introduced i n t o  the  United States i n  

the ear ly  1900s from the  West Indies and was f i r s t  reported i n  New Orleans. 
LA. Populations have spread throughout the  southern United States from Texas 
t o  South Carol i na (Edmond and Ammerman 1971 1. The weevi 1s feed almost 
exclusively on the  leaves, vines, and storage roots o f  members o f  t he  Ipomoea 
genus. Storage roots o f  t he  sweetpotato are attacked i n  the  f i e l d  and during 
storage (Kays e t  a l .  1993). 

The negative impact of sweetpotato weevi 1 s on previous potato crops has 
increased the need f o r  addit ional  research. The process o f  rear ing 

sweetpotato weevi 1 s i n  the  1 aboratory has become necessary t o  conduct f i e l d  
and laboratory experiments e f f i c i en t l y .  The information and protocol  l i s t e d  
below has been compiled from rear ing studies pract iced i n  the  Gul f p o r t  Plant 
Protect ion Stat ion.  

COLLECTION 
Col l  e c t i  on o f  w i  l d  sweetpotato weevi 1 s takes place per iod ica l  l y  t o  

increase numbers and genetic var ia t ion .  Screen-cone b o l l  weevi 1 type traps 
are bai ted w i th  sweetpotato weevi 1 pheromone septa (Agri Sense. Pal o A1 t o .  CA 

94303) t o  a t t r a c t  male sweetpotato weevi 1s. Females are co l lec ted  using 
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