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These factors make Argentine fmt Resigential Perimeter P
management difficult. The objective of Sitns Distance ft* Treatment* Used*
this study was to evaluaie the efficacy Dubtin 1 220 Water Replicate 5
of a chemical barrier around structures Dublin 2 350 0.50% 8.75
to manage infestations. Antioch 200 0.25% 5

Livermore 220 0.25% 5

Materials and Methods San Ramon1 204 0.50% 5
o ial and eich idential San Ramon 2 210 0.125% 5
.ne commercial and eight resident! Berkeley 192 Water Replicate 5
sites were selected for study (Tables one Oakland 271 Water Replicate 2

and two). All structures had a previous . Sites were single-t2mily resusences with landscaped yards and exterior woaden decks

h istory of Argent ine ant invasious. {’F‘e/ime!e/ distance was Cefermined using a distance measunng wheel (Mode! RR-318. Keson Industries. Napgerndie. fif.).
£ Chlortenagyr 25C (21.44 perpant) tiquid concentsafe was provided by BASF Cotp., Raseaich Triangle Fark, N.C

Exist Ing co lonjes were loca ted th-rOUgh AN teeztments were 2pplisd by kand-pressurized backpack splayers (fove-galion capacily, Model 425, Solo. Ine, Newgon News, V3)

visval inspection. Outside perimeter

distance for cach building perimeter A Table one. Residential sites, perimeter distance, treatment and gallons used dur-
was determined using a distance mea- ing the chemical barrier efficacy study®.

Bulidings Porimoter Distanca (t*  Treatment* Galleng Liser*
FPL-470 91 0.50% 2.5
FPL-471 102 0.125% 2.5
| FPL-472 188 0.125% 5
FPL-473 342 0.25% 9
FPL-475 88 0.125% 2
FPL-476 120 0.50% 3
. ¥ The commercial sife was focated al the Universily of California, Fores! Proguels Laboratory. Richmond, Cali.
‘ * Perimeler dislance was determined LIISi/.rg g distance measu/ing wheef (Model BR-318, Keson Industries, Napperville, 0L.)
* Chlostendpyr 2SC (21,44 percent) liquid concenirale was pravided by BASF Corp., Reseatch Trangle Fark, .C.

< Al ireatments were applied by hand-pressursized tackpack sprayers (four-gation capacily, Modet 425, Solo, Inc, Newport News. Va)

\ A Table two. Commercial bulldings, perimeter distance,
i treatment and gallons used during the chemlca/ barrier affi-

cacy study®.
Dr. Vamgr
' Lewisi " suring wheel.
the bai Initial ant pressure at each location was evaluated
residas

using two different methods, including visual counts
and consumption of 10 percent sugar solution. Visual
ant counts consisted of three, one-minute counts taken
five minutes apart on established trails moving in the
direction of the nest. The mean of three counts was cal-
culated, multiplied by 60 and then by 24 to estimate the
24-hour forager number.

The consumption eslimate consisted of leaving 10 per-
cent sugar soludon vials out for foragers 10 find and feed.
Vials containing 50 milliliters of 10 percent sugar soluGon
. were placed adjacent 10 established trails. The cap of each
_ vial had a half-inch-diameter hole center-drilled through
' them to allow for the insertion of a half-inch-diameter den-
tal wick. The solution-filled vials were weighed prior 10
installation in the field. Vials were insialled around struc-
tures ang left for 24 hours. Evaporative loss was also deter-
mined, using vials inaccessible 1o ant feeding.

All vials were then collected and reweighed to deter-
mine the amount of solution consumed by ants. The total
number of ants feeding on a vial over a 24-hour period
was calculated based on a feeding rate of 0.3 milligrams
per ant, per visit (Reierson et. al. 1998). Visual ant counts



Sitas* Trestments Pre-treatment 23 iear 1-wosll 2-weak 4-woek 8-week
Dublin 1 Water Repiicate 0 8640 4320 1440 1440 0
Dublin 2 0.50% 5760 14400 7200 20160 53280 5760
Antioch 0.25% 30240 0 0 o 0 20160°
Livermore 0.25% 17280 5760 0 0 0 27360°¢
San Ramon 1 0.50% 61920 8640 17280 61920 5760 14400
San Ramon 2 0.125% 21600 7200 1440 0 0 0°
Berkeley Water Replicate 27360 37440 40320 17280 21600 7200
Oakland Water Replicate * 15840 125280 11520 14400 0
FPL-470 0.50% 21600 0 0 1440 0 21600
FPL-471 0.125% 25920 0 0 0 0 0
FPL-472 0.125% 74880 41760° 1440 14400 31680 7200
FPL-473 0.25% 57600 1440 1440 0 0 0
FPL-475 0.125% 7200 1440¢ 69120 21600 37440 59040
FPL-476 0.50% 14400 \] 0 1440 0 0

? Visual ant estimales cansisled of thiee, one-minule counts Laken five minules apart on established liails moving in the direction of the nes!.
® Al residential sites are single-tamily residents wity landtscaped yards and exterior wooden decks. The comvmercial sile was foiated at the University of Caiilornia, Forest Prottucls L aboralory, Richmood, Calil
© Denoles live lorapers seen inside the building duting inspections of reported by homeowners.

“Denofes missing 0.

ATable three. Estimated forager number using visual counts for residential and commercial sites treatad with chlorfenapyr or

water replicates®.
Sitas? Treatmants Pre-trestngent 24-tomr 1-week 2-week 4-woesk B-week
Past-iraaimest Post-treatment Post-traaimest Poxt-troaiment Post-ireatment
Dublin 1 Water Replicate 0 33667 0] 0 190000 11000
Dublin 2 0.50% 0 64333 0 64333 220667 232333
Antioch 0.25% BO6667 225333 172333 264667 418333 69333¢
Livermore 0.25% 0 89667 26333 0 81333 54667¢
San Ramon 1 0.50% 0 25000 72667 114000 131333 310000
San Ramon 2 0.125% 0 12333 0 106333 0 24000¢
Berkeley Water Replicate - 692000 225000 179667 200667 447667
Qakland Water Replicate 73667 > 169333 142333 211667 86000
FPL-470 0.50% 74333 1] 55000 62000 0 274333
FPL-471 0.125% 112333 5167 2667 61667 0 51333
FPL-472¢° 0.125% 27667¢ 0 90667 56000 175000 548000
FPL-473 0.25% B1667 73000 0 56667 0 46000
FPL-475 0.125% 154000¢ 10333 119333 508667 B65333 1096667
FPL-476 0.50% 74333 44333 0 71000 0 239333

2Vials containing 50 mittililers of 10 percent sugar splution wese piated adjacent lo established Irails for 24 fours. The total number ol anis feeding from the viz! over e 24-hour period was calculated based

an a feeding rate of 0.3 milligrams per an! per visi.

LAl 1esidontial sites are Single-Tamily tesidences with fandscaped yatds and exterior wooden oecks. The commercial site was lotaled af the Universily o! California, Forest Prottucls Laboratoty, Richmond, Cafil.
“Denotes live Ioragers inside the building seen during Ihe inspections of reported by homeowners.

“Dennies missing dala.

A Table four. Estimated forager numbers using 10 percent sugar water consumption for residential and commercial sies treat-
ad with chilorfenapyr or water replicates”.

and 24-hour consumption rates were
recorded at day one and one, two,
four and eight weeks post-treatment.
The study was conducted between
May 19, and July 22, 1999.

Four replicates of 0.5 percent and
0.125 percent chlarfenapyr 28C and
three replicates of 0.25 percent chlor-
fenapyr 2SC and water blanks were
applied around structures (Tables one
and two). Site and treatment replicates

were all randornly selected.
Concentrated chlorfenapyr 25C (21.44
percent) was diluted to final concentra-
tions using the following protocol pro-
vided by the manufacturer:

« 0.50 percent active ingredient
(a.i.)—three ounces per gallon of
water;

» 0.25 percent ai.—L.5 ounces per gal-
lon of water; and

¢ 0.125 percent a.i.—0.75 ounces

per gallon of water.

Three water replicates were used
as untreated controls. A single resi-
dential site was treated with water
(untreated control), even though no
visual counts of foragers were noted
during the treatment.

All chemjcal treatments and water
replicates were applied to building
perimeters vusing a hand-pressurized
backpack sprayer at a rate of approxi-



|

mately 38 feet per gallon. Gallons of
dilute material varied among build-
ings (Tables one and two). The chemi-
cal barrier was applied around the
perimeter of the structure, one foot
up the exterior wall and two feet out
from the foundation. Exterior decking
was spraved, as well as any landscape
shrubbery within the two-foot band
extending from the foundation.

Resuits and Discussion

Ant pressure outside buildings varied
dramatically, irrespective of the monj-
toring method used (Tables three and
four). For visual estimates, pre-treat-
ment counts varied four orders of
magnitude (zero to greater than
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74,000). Consumption-based estimates
of forager number were more extreme
at six orders of magnitude (zero to
greater than 800,000). Much of the
variance in forager number was from
pretreatment estimates of “zero” for
Dublin and San Ramon residences.
However, complaints of ants by home-
owners and visual sightings of ants at
24 hours post-treatment confirmed ant
presence at these residences.

Comparing monitoring methods,
consumption rates produced esti-
mates at least one order of magni-
tude greater than visual estimates.
However, we believe these consump-
tion estimates were unreliable. One
possible reason is feeding by day-fly-
ing wasps and nocturnal rodents,
although we did not observe feeding
by animals other than ants during the
study. The erratic movement of trails,
multiple trails at the same locations
and placement of vials in the same
location each visit are additional fac-
tors to copsider. Because of these
points, we believe future studies
should use feeding station designs
that exclude animals other than ants,
as well as allow for multiple foraging
trails and trail movement.

Regarding chlorfenapyr treatments,
except for one building, the rest
showed a reduction in outdoor popula-
tons of foragers. Farager numbers

around the outside of all structures
were reduced by 74 percent for resi-
dential sites and 78 percent for com-
mercial sites during the study.
Reduction in foragers continued for
most buildings, although by the eighth
week, three residential buildings
(Antioch, San Ramon 2 and
Livermore) and two commercial build-
ings (FPL-472 and FPL-475) had ants
foraging inside. For the commercial
buildings, the failures were immediate-
ly detected 24 hours post-reatment.
Most of the failures were firom the low-
est chlorfenapyr concentration (0.125
percent) used, but the highest concen-
tration leaves a milky residue after dry-
ing on wood siding, redwood decking
and concrete, which might limit its use
on residential strucrures. PC
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