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New Approach to Boric Acid Ant Baits

By John H. Klotz
and Dave F. Williams

ue to public concern about

pesticide use and its effect on

the environment and human
health, there has been a renewed in-
terest in least-toxic pesticides such
as boric acid. Another reason lor
this reevaluation of some of the
“old” compounds is the difficulty
and expense of finding or synthesiz-
ing effective new compounds for
pest control. Boric acid has been
used for ant and cockroach control
since the late 1800s (Quarles 1993;
Riley 1889; Rust 1986). Recently,
the use of boric acid and its deriva-
tives has been advocated [or control
of wood-destroying organisms. ants,
fleas and other pests (Hamel 1990:
Williams and Mitchoff 1990,
Olkowski et al. 1991: Quarles 1992:
Quarles 1993).

Boric acid’s (ull potential in pest
control may not yet be fully realized.
For example, boric acid could be
used in a bait for flea control (Klolz
et al. 1994) and its {urther refine-
ment as an ant bait needs to be ex-
plored. In fact, boric acid has many
of the characteristics of an ideal bait
toxicant (see Box A).

Ants and Baits

Ants are ideal pests to control
with baits because of their highly
social habits. such as chemical re-
cruitment to food sources using
odor trails, and lood sharing,
known as trophallaxis. between
nestmates. [ a bait 1s attractive to
oraging ants. it will be rapidly col-
lected, carried back 1o the nest.,
and distributed to the entire
colony. Ant baits are more target-
specilic than traditional control
techniques such as perimeter treat
ments, and in many cases, baits
are more cost effective

These Florida carpenter ants, Camponotus abdominalis floridanus, are ingesting an
ant bait composed of boric acid in sugar water. Very low boric acid concentrations
make the bait acceptable to the ants and safer for non-target organisms.

Efficacy Information

Given the long-term use of boric
acid in ant control, there is a sur-
prising lack of information concern
ing its efficacy. Rust and Knight
(1990) found that a 5% boric acid gel
bait was ineffective at controlling
laboratory colonies of the Argentine
ant. Linepithema humile. Olkowski
et al. (1991) reported on a boric acid
bait for Argentine ants that con
tained water, sugar (30%) and boric
acid (approximately 2.7%). In labo
ratory and field tests, Newton (1980)
successfully controlled Pharaoh
ants, Monomorium pharaonis, with
bait formulations of 5% and 7% bo
ric acid. Wright and Stout (1978)
recommended 2% boric acid in ¢
ther a liquid or solid bait

The various results for borice acid

bails may be due to the varying
amounts of bait ingested by a colony
as a f[unction of boric acid concen-
tration. I[n their desire to rid them-
selves of pest ants quickly. pest con-
trol operators (PCOs) and others in
the past may have used boric acid
concentrations that were too large.
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Exposure to Boric Acid Bait

Fig. 1. Colony mortality of Florida car-
penter ants exposed to 1% boric acid su-
crose water bait. Xs indicate queen
death. Control colony (not shown in
graph) grew in size.

When more appropriate concentra-
tions were used, researchers may
have stopped monitoring the results
too quickly.

Economically
Important Ants

In our laboratory studies, we have
worked extensively with the Florida
carpenter ant, Camponotus
abdominalis floridanus, red imported
fire ant, Solenopsis invicta, ghost .
ant, Tapinoma melanocephalum,
Pharaoh ant and Argentine ant. All
of these species are economically im-
portant urban pest ants (Klotz et al.
1995) but two of these, the fire ant
and the Pharaoh ant, have received
the lion’s share of research. For
these two species a number of differ-
ent commercially available baits
have been developed.

Argentine ant,
Linepithema humile

Hydramethylnon (Maxforce®) and
sulfluramid (Pro-Control®, Fluor-
Gard®) baits, for example, can give
adequate control in some situations
(see Quarles 1995). However, baits
for other urban pest ants still need
to be developed. In the spirit of us-
ing a least-toxic approach to pest
control, we report here our recent
findings using a boric acid/sucrose
water bait for ants.

Sugar Water Bait

We have found that sugar water
(10% by weight sucrose) is suffi-
ciently sweet as a food attractant to
initiate large scale recruitment in
many species of ants. Boric acid is
conveniently soluble in water, and
water not only is a convenient car-
rier or bait matrix, but, in addition,
provides the ants with moisture.
Liquid baits exploit the natural feed-
ing habits of sweet-eating ants who
collect honeydew, nectar or other
plant juices which are in a liquid
state. Boric acid (1% by weight)
serves as the slow-acting toxicant so
that the ants have enough time to
collect and share the poisoned bait
before it reaches a lethal level. This
lower concentration also reduces the
likelihood of bait avoidance. At
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Fig. 2. A comparison of the percent
mortality of colonies of ghost ants, Ar-
gentine ants and Pharaoh ants after 10
wks exposure to boric acid and hydra-
methylnon baits. Six small colonies of
ghost and Argentine ants were tested
and four small colonies of Pharaoh ants.
None of the control colonies were elimi-
nated.
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lower concentrations such as 1%,
boric acid kills at a slower rate (Klotz
and Moss 1996).

Effective Against Several
Species

Our laboratory tests indicate that
this bait is highly effective against
the Florida carpenter ant (see Fig. 1).
Small colonies of Pharaoh ants, Ar-
gentine ants and ghost ants are also
eliminated, even when alternative
food and water sources are available.

Exposure Time the Key

A key point is exposure time. The
bait eliminated all colonies of Pha-
raoh, Argentine and ghost ants when
they were continuously exposed for
10 weeks (see Fig. 2). However, re-
moving the bait after three days of
feeding did not give the ants enough
time to drink a lethal dose (Klotz et
al. 1996). Therefore, baits must be
carefully placed in areas where ants
are actively foraging, and empty sta-
tions should be refilled so that there
is plenty of the bait available for a
couple of weeks.
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Fig. 3. Mean percent reduction of PI
(population index) in Solenopsis invicta
colonies exposed for 10 weeks to various
concentrations of boric acid in 10%
sugar water. The PI is a combined value
of worker number and brood quantity.
Each point represents the mean of 3
colonies of fire ants, each with one
queen and >50,000 ants at the beginning
of the test. Control colonies (not shown
in graph) grew in size.

Fire Ants Controlled

The boric acid/sucrose water bait
has been equally successful in elimi-
nating large laboratory colonies of
fire ants. For example, four different

Bait Conaumption (pms)

Fig. 4. Fire ant consumption of 10% su-
crose water bait with different percent
concentrations (wt/vol) of boric acid
over a 24 hour duration.

=

Carpenter ant,
Camponotus sp.

concentrations of boric acid (1.0%,
0.75%, 0.50% and 0.25%) reduced
workers in colonies by 90% in 6
weeks (see Fig. 3). However, we
found that colonies consumed less
bait at the higher boric acid concen-
trations (see Fig. 4). This result
suggests that the currently available
boric acid ant baits contain too

IPM Practitioner, XVIII(8) August 1996

Box 7414, Berkeley, CA 94707



Imported fire ant,
Solenopsis sp.

much active ingredient, making bait
acceptance and efficacy less than
ideal.

We feel this bait may be equally
attractive to many other sweet-eat-
ing ants, and at the low concentra-
tion which we recommend, this
product would be safer not only for
the user but for the environment as
well.

Conclusion

Boric acid/sucrose water baits
were evaluated for efficacy against
laboratory colonies of the Florida
carpenter ant, the red fire ant, the
ghost ant, the Argentine ant, and the
Pharaoh ant.

Colonies of the Florida carpen-
ter ant exposed to a 1% boric acid
bait were eliminated within one
month. All colonies of ghost, Ar-
gentine and Pharaoh ants continu-
ously exposed to the 1% boric acid
bait were completely eliminated.
Exposure to the bait for only three
days showed partial reduction.
Control results with boric acid
‘were equal to or better than
’hydramcthyhlon.

: Tests with the red imported fire
‘ant demonstrated the efficacy of this
bait in elimination of fire ant colo-
nies. Our consumption tests indi-
cate that current concentrations of
boric acid in ant baits are too large.

Some of the advantages of using
boric acid as a bait toxicant for ants
include its delayed activity and its
solubility in water. At low concen-
trations boric acid is slow-acting,
and less likely to be repellent. The
effective concentration of boric acid
in this ant bait is much lower than

what is currenty being used or rec-
ommended.

John F. Klotz, Ph.D. is Urban Ento-
mology Extension Specialist at the
Entomology Department, University of
California, Riverside, California
92521. David F. Williams, Ph.D. is
an entomologist with the U.S. Dept.
of Agriculture, Agricultural Res. Ser-
vice, Med. and Vet. Entomology Res.
Lab., Imported Fire Ant and House-
hold Insects Res. Unit, 1600-1700 SW
23rd Drive, Gainesville, FL 32608.
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