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Attractancy of Bait Insecticides Lo the Little Fire Ant, Wosmasnio gurapurctofg [Roger)
[(HYMMENOPTERA: Formlcidas)

Arnald 11, Hara, €r1s L Aok, Susan K. Cobral ang Buth ¥, Milno.DuPante
Uriversity of Hawaii at Manna, kornafhand Besearch and Extensian Center
275 Kamahana Skraet, Hilo, Hawaii 96720

Ahstract

The little fire ant (LFA), Weosenarnnio gurapunctate [Roger], was first detected in plant
nurseries in the Pung districs of Hawa® o stand in 199%. Snee then, LFA have wpread cut ta
miuch af East Hawsi'iisfand and ore reported in homes, gardens and yards. Commercial and
homeownear bait insecticides formulzted 23 granules, ligoid, gef, or postes are available an
garden sheps in Hawaii. This study evaluated the attractiveness of several of these ant bait
fnsecticidas o LEA as compared with granular baits containing hydramethylnon, known to be
atiractive and effective against LF&, Granular and paste imwsecticidal ant bats faand to be as
attractive were Advance 3754 fabamectind, & Raid Ant Bait 1l {abamecting and Raid Uouble
Control Ant Baits 0 {abamactin), Amdro Fire Ant 8sit |hiydraenethylinan), Maxfarce Complete
(hydramethylnan), €atinguish Blus (Fedrametbylnon and S-mcthoprene’, Amdeo snt Slock
Home Perfmeter  ant  Bait  (hydramethylnon), Amdro FreStiike Yard  Treatment
dhpdramethyinoen and B-rethaprene), Hot Shot MagAtirax Ant BAait [Indoxacark). Mone of the
gel or liguid insecticidal ant bait praducts evaluated factive ingredients were hydramethylion,
wadium tetrubarate pentabwdrate, thismethaxam or indowacarb] were attractive to [FA,
Evaluatian of the parsiskence of artractancy among granafar ydtamethylnon ant Baits [Frokait,
Extinguish Plus, Maxforce Completel indicated that after 7- and 14-daye of weathenng, these
insecti¢idal baits attracted 40 to 96% |ess LFA than fresh deposits, necessitating re-application
aftar 1 to 2 wk under tropical chmatic conditions.

Introduction

The little firz ant [LFA&)], Wasmannio furagencraty (Roger] [(Hymenoptera: Farmicidae],
native ta Sagth ond Central America, v considersd te be one of the must destructive global
invasive ant species, and has been introduced to tropical and subtrapical lecalities sncluding the
Carihbean and Pacific islands, Wast Africa and Australia [DPIF 20D6; Lowe ot 21, 2000, Holway et
al. 2002; Wetterar and Porter 20032). LF& was first reparted in Hawaii in 1999 at a plant norsery
(Conant and Hirayama 2000) and has =pread 1o other agricoltural sites such o archards and
pastures {Canant, persandl comm.p 25 well a5 noen-agriculftoral stroctures and landscaping,
includem g residantial areas. High pepulatwns of tE6 have been correlated to redochions of
ather ant spocies, espenally where LFA are mot native and have been introduced (Clark et al.
1982, Lubin 1884, Wloa Chacdm and Chens 1984].  Field studiet supgest that LFA usze
interference campetition, rosource compatition, and pgredation to sligimats other ant specoes
fClark et al. 1982; heier 1994; Achury ot al. 23080 WFA delivors a painful sting {Wetterer aned
Porter 20032), and agricuttural workers faco harardaus conditions when LEA “rain” onte them
from infesced vegatation (Whlliams and Whelgn 1993). LFA ctings 10 the eye have bean [inked
to keratapathy In pets and clhare snimals [Therpn et al. 2007
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A fait neecticide, consisting of an sttrartive food scurce, toxicant, and carnier, provide
effective contral af mamy ant species, with the greatost potential to reach the colony™s guesen ar
quecns, and reducs or elminate their capadty ta produce new offspring £Wiliam. et al 20013,
Grandlar ant bai insecticldes were first formolated with hydramethylnon, in a soyvbean oil-
detatted corn grit casried, to cantrol the red imported fire ant (RIFA], Salenopsis inwcta in 1980
|'Williams et al, 2001; Caustan et al. 2005]; subsequently, ant barts were developed with nther
eftective active ingredients, such as abarnectin, horates, tipronil, methoprene, and spinosad
(whlliams ot 5l 2001} Granular ant bait insecticides apphed st groand level effectively redacs
populations of koraging warker ants; howuewer, LLa develap 3-dimensional super-colomes that
occUpy ground as well as arboreal habitatz (Spencer 1941, do Souze et al. 1998, Wetterer angd
Porter 2003, Lo Breton et al. 2004) wher2 dry, granular baits cannot be effectwely apphed. in
addition, LFA tend honeydew-producing insects (mealybugs, soft scales) and protect them fram
natardl enemies, which encauwrages larger populations of these pests (lark et 3l 1982, Wloa-
Chacen sand Cherix 1990]  wWith this ample f20d saurge. LFA may not desiend from arboreal
nesting sites to torage on insecticidal bats applied at the ground lewel. Az such, a pasto ur gel
formulation 5 warranted (Manderwoude and Madeaw 200% Vanderwoude et al 2010] to
accomimodate LRA nesting and foraging preferences.

Tha garliest mcidences of LA in Hawai'r in 199% were mainty Lonfinen to plant nurseries
and landscaping {Conant and Hirayama 2000), therefare, effective insecticioal ant baits weare
mMainly avalahle through agricultural suppliers  Whithin 2 few yeadrs, LFA spread to many
residential areas an the eastern side nf Hawai'i island through rmovement of infested plant and
carsbruction matedal Kroshelnycky et al, 2005); therelure, demand grew for products available
through garden shops and big box retsilers.  Insecticidal ant baits for hameowner wwe are
available as grarmules, liouid, gel, or pastes, with different furmulatiaons of attractants, carners
and artive ingredirnts, aften prepackaged i plastic hait stations ar stakes to deter bhorean and
Pt consampLion.

Since LFA are susceptible te mosy active ingredlents used i ant bate (Afillioms et Al
K1), if & bait insecticrus surcessfully attracts foraging workers, then the toxicant will be
redayed ta the nest and ultirmately cause the demise of the workers, brood and queen This
study evialuated tho attractivengss of seworal pranular, paste, pel and fiqurd ant bait insecticides
o LFA as compared with stanoard hydramethyinen granular bait insecticides,

Due ta togh humidity, ternperatura, 2nd tainfall in subrropical and rropical areas, our
second abyective wis ta venfy the persisterce of the attractancy of several popular granular ant
bait insecticides, Probait, Maxforce Complete, and Extinguish Plus, under such olimatic
cunditions.

tdatenals 2 Methods
Insechicigal ant badk attractanay

Artractancy trals were conducted ot the Unwersity of Hawafi af Hilo, College of
dprigpltors, Forestry and Matural Resource Management JCAFNRMY farm nedr Hilo, Howaii
where kpnown LEA infestations were pcated. Insecticwdal ant bart products were abtaned trom
several retail (grocery, hardware, garden) stores and evaluated In thres trels 1) dmdoo Kilis
ants Steke {1.0% hydramethyinon), Combar Source Kill Aot (0.01% Aipronil), Hot Shat Mavateras
At Bait, (0 059% indeowacars), Probat (00.73% hedramethylinon], Bad Aot Baits 1P {0013
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avermeckin 81}, ard Hard Double Contral Ant Baits |1 [0.05%% avermectin B1): 2} &mdro Fire Ant
Bait {0.73% hydrametindnen), rant™s Kl Ants ant Control 91,05 hydearmethylnan), PIC Liguid
Ant Bait Killer Kiling System [50% sodium tetraborate pentabydrate), Raid Ant Gel Precision
Facemeant B d0.003% chiamethaxam}, and 1omLa Ane Kiler Gel Bait (D03% indaxacarh), and
3| &dvance 375 (0.11% abzmectin, Amdro Ant Block Home Pardmeter Ant Boe (002385
hediamethylnon), Amdro FireStrike Yard Treatrment (0403603 hydramethylnan, 9.0172% 5.
methoprene], Amdra Fire Ant Bait [0.73% hydrarmethylnon), and Green Light Fire &nt Control
with Consorve [0.01%% spinosad). A faorth trial was cenducted comparing granolad oil-corn
arit-based baits contaning different levels of bydramethylnon, Masforee Camplete {1.0%) and
Prokant (0.73%]. Peanut butter, hophly attractive o LFA {Williams and Whelan 1992), was alin
included 25 a treatment in cach trial io confirm the grescnce of LES at trial sites.

Porantial sites were visually surveyed with nontaxe peanut butter bait for presence of
teraging LF& workars just prior to conducting each trial.  Insectwidal ant bait progduacts in
prepaskaged bait stations, stakes or sytinges were extricated, and approximately L1 g of vsch
solid bait or 1.2 ml af wach fiqued and gel bait were werghed and placed anto 3 aean transparent
phlastre fid [45mmm diameter, L1000 PC Lids, Fabri-Kal, Kalamazoo, b1, The rdge and valley
contours an the inner surface of the lid allowed faragme wodker LFA [ access the bait but
deterren ther frem carrying off the bait duering the ahscivation perlod. 10 each trial, hds with
differznt baits wese randomly placed 3 cm apart 4t the base of rainbow shower trees {Cgssio
fatula w evonicmy where LES activiby was abserved, and replicoted at 10 siles within 400 g fe
plat.  Each baited lid replicate was digitally photographed a0 1% minote nteevals for 4 2-h
period. The digital images were later enlarged on a compuber manitar in the laboratary, and
the LkA warkers an each id were counted and recorded 35 rurmber of LEA attracted to the Bait
par obuervatiaon fime intereal

Weatheded ant bait insecticides

Extinguish Flus (0.385% hydramethylnun, 9.250% S-methoprens), Masferce Complete
(L.0% hydramethylnon), and Probat (0.73% bydrarnethylonon) bars were weathered by
exppsing the baits ta sulight and simulated rainfall for 7 ar 14 d. Approsimatedy S & of each
bait were spread onty wire screens {151 non mesh) in wooden boxes (3430 x 33 Wx 76 H
ern) containimg petting media {layer ef peat moss, pedite, and veomculite mix), plared n 3
greenhnuse with 60% shade cloth, and expased to sunlight and overhead irrigatian (5.7 | per
o Fer S ein daily] dar § oe 14 d 48 or 15 d for Labineaish Plus). Approdimateby 1.1 g of 7-2 and
1215 4 expased (DE) and fresh (unweathered] bait were placed onto individual plastic fids
(M= por treatmenth, snd attractancy rials were congucted 75 previously described, Peanut
buteer was mroluded as # treatmenl to confirm the presence of LEA at cites where the treals
were canducted.

For gach attractancy Tral, LFA worker counts were compadet’ by one way ANOWA, and
maans were separated by Tukey's procedure {Minitab 20k0).
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Results ard Discussion
Insecticdal ant bait attractaniy

Peanul butter, a5 a nontesic batt, verified the presence of LEA at all trial sies, and in alf
But one trial, attracted a5 many of trore LFS, workers a4 the mast sitractive insecticical bair or
baits being evaluared.

amang househaold ark bait insectides for mndoor vie evatuated in toal takble 1), bath
avermectin products, which contain peanat butter and socraze, Raid Couhle Cantrol Snt Baits |
and Ko At Baits 1. and an indoxacadd product, Het Shot Baxattras ant Baity, which exudes a
peanut butter scent, attracted as many LHA as granular Protait (hydramethylngr) and the non-
towic peanut butter balt (P>0.45], A gelatinous fermulabion cantaining hydramethylnon (Amdre
Lills anes Stake) and 3 solid fipronil bait [Combat Source KiM Ant] were the least attractive
[P={ 05} to LFA.

Maone of the household ant bae insechiides for indoor use evaluated in trial 2 {table 2)
attracted as many LEA as the nan-taxee peanat butter hait or grantlar Amdro (hydramethylnon)
(P04 TemCat Ant Killer Gel Bait (indosacark) and Raid An: Gel Procision flacerment Bait
(thiamethoxam] were colorless 1o opague, odarlass gels, and PIC Ant Klng Systern (sodium
tetraborare pentahydrate) was an odorless Blue liquid; theer labels specified “not for fire ante”
angd were formulated for “sweet of gredse feeding ants”  Grant’™s Kills Ants Ant Control wias
similar v appearance and odor to Amdre Fire Aol Bait but was formolated weth o higher
toncentration of the same active ingrediert, hydramethylnon, winch LF& workars may have
found repelent.

Al bot one of the granular ape bait insecticides for outdaar wse evaluated i trial 3 (tobte
31 attracted a5 many LFA a: Amdra Fire Ant Bod. LR& weid least attiacted to ol corn grit bait
farrrulated with spinasad (Green Light Fire Ant Contral with Conzervel, averaging less than one
ant per freatment rep 2 h after placement; however, there weare na stabstical differences
between oty attrackancy and that of the ahamectin baif (Advanse 37541 and the non-toxic
peanut bitber bait, possibly due to high variabifity amoeng the Jatter two treatments’ reps
despite randorn bait placerment. There was ng difference (P>0.05) in attractancy amang the
thrie baits with hydramethlnon cancentrations ranging from 0.26% [Amdre FireStoke ¥ard
Treatraent) to Q 38% (Amdre Ant Block Home Paricneber Ant Bait],

In trial 4 {tabkle 4|, there were no thfferences (P=D.05) hetween the numbers of LFA
attracted to either hydramethylnon bait or to thi nan-tneic peanat butter bait.

Weathered ant bait insecticrdes

Cormparing fresh to weathered hydramethylngn granular basks, LFA weoe immediakaly
attracted 1o the fresh deposits and the non-toxle peanut butter bait within 15 nenotes of
placement, and this preference (P<305) vver the woeathered bte persisted far the entire 2-h
observation peripd (tables 5-7). The woalhered granular bats were partially {Extinguish Flus)
or fully covered with black mold (Probait, Masforce Cormpletel, which reduced their attraction
as a food wource, resulting in mdch lower dF=0.05) total ant counts over time. Chl coern grit balts
shauld be formulated with anti-male ingredwents for rmore residaal activity in tropical
errvironiments wath bigh rainfall.
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Conelusions

Grznolar ant bait ipsectides foond e be attractive to Hitle Hre ants, Wismoani
auropunctare,  were  Amdro Fire  Ant Bait  [hydramethylnon|, Marforce  Complege
|bydramethyinon), Futingursh  Plus  |hydramethylnon  and  S-methoprene),  Prabait
(hydramethylnon|, Advance 375A {ahamectin|, Amdro 4nt Blork Home Perimerer At Baik
phydrarmeathylnon), and Amdroe FireStrike ¥ard Treatment |hydramethyinon and $-methopriene).
Paste baits that were gs attractive to LFA a5 peanut burter wiore Raid Ant Bait |1l (abamecting
and Raid Double Contral Ant Baits B {abamecting. tone af the gel ar liguwd ant bart products
ualuated (actwe  ingredients hydrametbylnan,  sodioen tetraborate pentabydrate,
thiamethaxam o indosacarl] were gttractive to LES, possibly dae be supar rather than protein
focad source in thase baits, Evaluation of the weathered granular hedramethylnan aae baits
[Prabait, Extinguizh Plus, Maxforce Completa) indicated a dramatic drap in attractancy afler 7
to & o of exposure ta tropical cimatic conditions, sugpesting the need for an anti-mseld
shigrediant of reapplicotivn every 1 1o 2wk,
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Table 1. Freld attractancy of heyschald ant bait insectides for indaor wse to hittle fire ants LLFA],
Wasmannio qurapunerets, as compared to Probait, 2 b afres placement.

Mum hur—nmﬁ.

And Bait o . _Active Ingredient L _ _atih
Peanut butter {Cantrol) 151 G

Raid &nt Couble Conerol &nt Baits | J.05% abarmectin 126 Any

£aid Ani Baita il 0.01% abamectin FE

Hot Shot Maxhtfsas Ant Bait, D.05% indoxacarh 103 By
Piaabait 0733 hydromathylngn 4Z By

Amdro Kills Ants Stake jgel) 1.0% hydramerhyinan 12.637
Cemhat Saurce Kilt Ant {401 % fipeonil O4r

Means in A calumn followerd by differeat letters wers 5_ig—r‘ri ficantly gifferent iP<d 05),

lable 2, Field atttactancy of household anl bair insecticides for indeor Wse to little fire ants
(LFA), Wasmannia ouragunctata, as compared to Amdro Fire Ant Bait, 2 h after placement,

I"E_mher DF_E-‘-".

Ant Bait _ Active Ingredgient at*h _
Armdre Fire fnt Bait 0,73% hydramat hylnun 141 1%
Faanyt butter {cuntrol) 02y
TomCat ant Killer Gel Bait 0.43% indaxacark a0z
firant's Kills Ants Ant Contral 1.0% hydramethylnon 4,5z
PIC Ant Killing System 5.0% scdium tetraborate pervahydeate .52
Hawd Ant Gel Precision (1.803% thramethosam 0.2z

_ f‘_l acement Bait
Myans in a column follawrd by different lettars were significantty different (P<0.05],
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Table 3. Feld attractancy of granular ant bait insecticides far outdoor vse o little fire ants
(LEA), Wiarmanmio qurogumahoto, as compared to Arndro Five Ant Bait, 2 b after placemernt.

Mumber of LFA

Ant Bait o L Active Ingredrent _@tZh
Arncre FireStnbe Yard Traatment 0.360% hydramethylron, E5.8x
1.0172% s-methoprane
Amdro Fire Ant Baiz 0.73%hydramethylnon 71.64
Arndro Ant Elack Horrse FPerimgter (.B&N hydramethylnon G.gy
Ant Bait

Peanut butter {control] 4 Dy
Advancs 3758 0.0 % abamectin A%.9xy
Gre_E_n_Li@'_[ﬂe Ant Cantrnl with Con B TVE 04.015% spmosard a2y

Meang in a colummn followed by different letters were significantly different [(P<{ 051,

Table 4. Fele Actractancy of diffarent rates of hydramathylnon in granolar ant baits to Nite fire
ants JLFA], Wasmonnin ourondactoia, & h ofter placement.

MNumber of LFA
Ank Bait Artrge fngredient at 2 h
Peanut butter {contral] 1% 5x
Waxforce Camplete L.&1% hydrarnethylnon 165.3x
Frobait _ B73% hydamothyinan I

Means in 3 colurmn followed by saime letters were not signiticantly different (P0.05)

Table 5. Field attractancy of weatherad versus fresh fMaxforee Complete ant bat 2o dittle fire
ants [LFA), Wirsekonaia auropuncratn, 2 b after placement.

Murmber of LFA

Ant Bait Active tngredient at 2 h L
Peanut butter feoncrol] 2932 4%
Maxforce Cormpiete 1.40% hydramethylnon G7. 7y
7 DE Maxkoree Camplete 1.0% hydramethylnon 18,8z
14 E Mawforoe Complete 1 03 hydramethyinon 507

Means in 3 Lolumn follcwed by differsnt letlers were signiticantly diferent (P <0.0t5].

32| P



fable & Field attractancy of woathered wersus fresh Probait ant hail too bitle Tire ants {LFA),
Wasmanrip ourogunctoto, 2 b afrer placement.

Murnber of LF8
A Bait __Actwe Ingiedien: dt 2 h
Feanut Lrutter (comtro] JEd Bu
Fresh Probait 0.73% hydrametbylnan 184.6y
7 DE Probane 1.73% hydramethyinon £.52
14 BE Probait . W7 3%bypdramethylnon L 131z

Means in a volumn followsd by different letters woere significantly different |B<0.05}

Table 7, Field Attractancy of weathered versys fresh Exbinguizh Plus ant bail to ittle fire ants
[LEA), Wasmanniy quropunctolu at 2 h

Mumber af LEA

Ant Bait Active npredient at 2 h
Paanut butter {cantrol) 33707
Fresh Extinguish Plus 0.365% hydramethylnon, 0.25 s-methoprene 357y
8 DE Extinguish Plus 0.265% hydramethylnen, 0.25 & methoproae n3E?
15 DE Exhinguish Plus £.365% hydramethylnan, 1.25 = methaprere B2 2yr

tcans ina column Followed by different lettors were significantly different [P<0.05].
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