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Abstract

Laboratory colonies of the ghost ant, Tapinoma melanocephalum (F.) were administered ant baits containing three bait
formulation (solid bait, gel bait, or liquid bait) and five insecticides (fipronil, hydramethylnon, imidacloprid, boric acid, or borax).
Colonies were exposed to the baits, and development of workers, queens, and brood (larvae and pupae) was observed for 5 weeks.
The result indicates that the ant bait formulations affected the bait effectiveness. In conclusion, liquid bait formulation was more
effective in controlling the ghost ant than gel bait and solid bait. With liquid bait (boron compounds), 100% mortality of workers,
queens, and brood was reached at the end of the third week. With gel bait, the maximum of mean percentage reduction in workers,
queens, and brood was 95.4%, 74.7% and 100%, respectively. With solid bait, the maximum of mean percentage reduction in
workers, queens, and brood was 5.8%, -13.0% and 78.1%, respectively. The workers will take the solid bait back to the nest for the
larvae to digest and feed to the colony. Therefore the solid bait was more effective in controlling the larval than worker and queen.
The aim to develop more effective bait formulation should be able to suppress the ant population instead of merely reducing the
foraging ants. This research was on an aspect of the whole colonies, evaluated the control efficacy against worker, queen and
brood of the ghost ants. Our research has demonstrated that to formulate an attractive liquid ant bait with boric acid to control the
ghost ant would be economically and practicably.
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Table 1. Evaluation ant bait formulation against the worker of Tapinoma melanocephalum

Bait (% active, w/w)

Pretreatment  Mean percentage reduction in total ghost ant worker count (Mean + SE)" at post-treatment

Bait formulation count + SE’ 3-day 1-week 2-week 3-week 4-week 5-week
Fipronil (0.01%) 560.8+764a 80:56bc  94+Thc  221+131b 195:55bc 112:74d  58+7.0b
Solid bait
Hydramethylnon 0.9%) ¢/ 0. 7190 070930 43265  0596b  72xddbe 2845211 2.9+78he
Granular bait
Boric acid (1.0%)
ead 4560+335a -133:58de 3042650 -723:122 -616+164d -39.9%140c -30.6%15.9
Solid bait
Imidacloprid 0.005%)  vco (. 3760  23:70c  43:37c  85+122b 344x134b  365%124be 395+ 113b
Liquid gel bait
Borax (2.5%)
ol e 4397+912a 210+54e  -90+46c  50:165b 240+55bc  65.7+114ab 954 :4.0a
Boric acid (1.0%) 6167+647a 304:65a 92032 918+38a 962+17a 1000:0.0a 100.0%00a
Liquid Bait
Borax (1.25%) 44920+194a 170+51ab  423+110b 913352 1000£00a 100.00.0a  100.0+0.0a
Liquid Bait
Control

5933+398a -41:07cd -58:87c  62:71b  11:106c -92+62de 1242216b
Dog food

“ Means with the same letter within the column were not significantly different (p < 0.05) according to Duncan

test results.
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Table 2. Evaluation ant bait formulation against the queen of Tapinoma melanocephalum

Bait active ingredient

Pretreatment Mean percentage reduction in total ghost ant queen count (Mean + SE)* at post-treatment

+ SR

(W/.W) . count £ 8 3-day 1-week 2-week 3-week 4-week 5-week
Bait formulation
gfl’;;’;giio'(n%) 160+482 -107+116a -34125.7a -13.6+52.0ab -100.8 + 133.4a-136.6 + 154.5b -13.5 = 40.6b
Hydramethylnon 0.9%) 00 00 17841592 2042130a -89:2T5ab 3552 187a -39.3 26.7ab 2.0+ 16.9
Granular bait
Boric acid (1.0%) 87:03 -42:4%  -42:4% -171£229ab -125+125a -13.0+18.8ab -13.0 £ 18.8b
Solid bait
Imidacloprid 0005%) oo, 190 1894722 1412992 2881052 633:151a 66.6+162ab T47=163a
Liquid gel bait
Borax (2.5%)
ol b 93+33a -61126lla -340+505a -604+70.0ab -97.9+85.1a -139+519ab 44.4+475ab
Boric acid (1.0%) 93250 171502 372:292a 506:277ab 789:176a 96733 100.0+00a
Liquid Bait
Borax (1.25%) 90262  18:57a  60%97a 8101562 100000a 100.0200a 100.0+0.0a
Liquid Bait
Control

98+14a 24272 -139:82a -831:640b -52.0£420a -40.3+287ab -18.720.8b
Dog food

* Means with the same letter within the column were not significantly different (p < 0.05) according to Duncan

test results.
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Table 3. Evaluation ant bait formulation against the brood of Tapinoma melanocephalum

Bait active ingredient (w/w) ~ Pretreatment

Mean percentage reduction in total ghost ant brood quantity

(Mean + SE)" at post-treatment

Bait formulati tity* + SE*

ik formiation Quantity” = 3-day 1-week 2-week 3-week 4-week 5-week
Fipronil (0.01%)

rom’ 31:04a  46+68a 182272 384%67b 455:70c 482:18hc 315+43b
Solid bait
Hydramethylnon (0.9%) 41+05a  -15.7+219 111220.0hc 282+183b 472139 389:56c  31.9+3.7h
Granular bait
Boric acid (1.0%) 32:+04a  -67:67a 72:138bc 222+ 147b 55.0+104bc T1.4+83abc 78.1%6.1a
Solid bait
midacloprid (0.005%) 35+05a  -304+19.8a -161+ 143hc 21.9+91b 823+14ab 80.6+5.1ab 80.6%5.1a
Liquid gel bait
ggigfﬁ%) 33:11a  30%30a 30%30bc 70.6+10.32100.00.0a 100.0£00a 100.00.0a
Boric acid (1.0%) 21+05a -196+122a 51818 929+71a 100.0£0.0a 100.0%0.0a 100.00.0a
Liquid Bait
Borax (1.25%) 27+03a -167+167a 556560 944+56a 100.0200a 100.020.0a 100.00.0a
Liquid Bait
Control 95+04a  217+79 -217:79c -300:33c -138+186d -08:265d -2.5+225¢
Dog food

* Means with the same letter within the column were not significantly different (p < 0.05) according to Duncan

test results.
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Laboratory Evaluation of Ant Baits on Colonies of Ghost Ants,
Tapinoma melanocephalum (Hymenoptera: Formicidae)

Chen-Yu Wang'?, and Yi-Pey Luo"’

! Department of Biotechnology, Chia-Nan University of Pharmacy and Science, Tainan City 71710, Taiwan
% Taiwan Provincial Farmer’s Association, Citong Township, Yunlin County 64742, Taiwan

ABSTRACT

Laboratory colonies of the ghost ant, Tapinoma melanocephalum (F.) were
administered ant baits containing three bait formulation (solid bait, gel bait, or
liquid bait) and five insecticides (fipronil, hydramethylnon, imidacloprid, boric
acid, or borax). Colonies were exposed to the baits, and development of
workers, queens, and brood (larvae and pupae) was observed for 5 weeks. The
result indicates that the ant bait formulations affected the bait effectiveness. In
conclusion, liquid bait formulation was more effective in controlling the ghost
ant than gel bait and solid bait. With liquid bait (boron compounds), 100%
mortality of workers, queens, and brood was reached at the end of the third
week. With gel bait, the maximum of mean percentage reduction in workers,
queens, and brood was 95.4%, 74.7% and 100%, respectively. With solid bait,
the maximum of mean percentage reduction in workers, queens, and brood was
5.8%, -13.0% and 78.1%, respectively. The workers will take the solid bait back
to the nest for the larvae to digest and feed to the colony. Therefore the solid
bait was more effective in controlling the larval than worker and queen. The
aim to develop more effective bait formulation should be able to suppress the
ant population instead of merely reducing the foraging ants. This research was
on an aspect of the whole colonies, evaluated the control efficacy against
worker, queen and brood of the ghost ants. Our research has demonstrated
that to formulate an attractive liquid ant bait with boric acid to control the
ghost ant would be economically and practicably.

Key words: ghost ant, ant bait, formulation, boric acid
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