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ABSTRACT Argentine ant, Linepithema humile (Mayr), management is constrained, in large part,
by polydomy where nestmates are distributed extensively across urban landscapes, particularly within
mulch. Management with trap-mulching is a novel approach derived from trap-cropping where ants
are repelled from a broad domain of nest sites to smaller defined areas, which are subsequently treated
with insecticide. This concept was field-tested with mulch surrounding ornamental trees replaced with
a narrow band of pine (Pinus spp.) needle mulch (trap) within a much larger patch of repellent
aromatic cedar (Juniperus spp.) mulch. After ants reestablished around the trees, the pine needle
mulch band was treated with 0.06% fipronil (Termidor). Poor results were obtained when the trap
extended from the tree trunk to the edge of the mulched area. When the trap was applied as a circular
band around the tree trunk reductions in the number of foraging ants were recorded through 14 d
compared with an untreated mulch control, but not for longer periods. Reductions in the number of
ant nests within mulch were no different between the trap mulch and any of the other treatments.
We conclude that trap-mulching offers limited benefits, and that successful management of Argentine

ants will require implementation of complementary or perhaps alternative strategies.
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Since its introduction to the United States from South
America in the late 19th century, the Argentine ant,
Linepithema humile (Mayr), has become established
in numerous urban developments in the southeastern
United States and is a serious agricultural and urban
pest throughout much of California (Vega and Rust
2001). This invasive ant also has disrupted ecosystems
worldwide by directly displacing native ant and other
insect fauna (Cole et al. 1992, Holway 1998), with
additional indirect costs to organisms at other trophic
levels dependent on these depleted and dislocated
indigenous species (Bond and Slingsby 1984, Christian
2001).

Argentine ant colonies can reach extremely high
population levels around e.g., homes, schools, and hos-
pitals. Management is constrained by many factors,
especially landscaping practices using mulch in and
around planting beds; mulch provides very suitable
conditions for ant nest sites because it retains soil
moisture. Because Argentine ant colonies cover large
areas (Markin 1968, Holway et al. 2002b) and nests are
somewhat protected by organic mulch, high volumes
of insecticide are frequently needed to provide con-
trol. This approach is generally not cost effective and
can be detrimental to the environment. Here, we ex-
amine a novel methodology similar to that used in
agricultural settings (trap-cropping; Hokkanen 1991)
to concentrate ants into preferred nest habitats for
subsequent treatment with insecticide. Previously,
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Meissner and Silverman (2001, 2003) demonstrated
that aromatic cedar ( Juniperus spp.) mulch was highly
repellent to Argentine ants, which avoided aromatic
cedar mulch as a nesting substrate in favor of any one
of several other organic mulches. We test how Argen-
tine ant populations are affected by combining both
repellent and nonrepellent organic mulches to con-
centrate ants and later apply relatively small volumes
of pesticide to these infested parcels.

Materials and Methods

Studies were conducted on the grounds of a busi-
ness complex in Research Triangle Park, NC. Despite
ongoing professional pest control services, the Argen-
tine ant population in this office complex was large and
continuous, covering ~100 ha, and it had persisted
year-around for at least 10 yr. The field site had nu-
merous “islands™ (25 m*-~1 km?) of mulched ornamen-
tal trees containing L. humile nests among buildings,
parking lots, and walkways. Each tree was mulched
with ~500 cm? in diameter by 15 cm in height pine
(Pinus spp.) needle mulch. Trees used in the experi-
ments were separated by at least 20 m to minimize
migration of ants between treatments.

Treatments were assigned equally to mulched or-
namental trees (10 replicates per treatment) after
estimates of ant population size. All the trees selected
had large numbers of ants in the mulch and a foraging
trail leading toward the canopy (where aphids and
scale insects were generally abundant). Treatment
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effects were measured by counting the number of
trailing ants on the trees that passed a predetermined
point for 1 min before and at various times after treat-
ments were applied. Counts were performed between
0900 and 1200 hours during the pretreatment and all
posttreatment assessment periods. Initial forager
counts across treatments ranged from 51.4 to 69.1
(F3, 39 = 0.21; P = 0.88) for experiment 1 and from
139.8 to 153.8, (F; 39 = 0.05; P = 0.98) for experiment
2. Treatments (Tables 1 and 2) were as follows. 1) The
trap-mulch system involved removal of existing pine
needle mulch and replacement (to same depth, 15
cm) with aromatic cedar mulch and fresh pine needle
trap-mulch in two configurations, each used in sepa-
rate experiments conducted at different times: (a, ex-
periment 1), the trap was a strip (20 cm in width) of
pine needles extending from the base of the tree to the
far edge of the mulch bed; and (b, experiment 2) the
trap was a ring (20 cm in width) of pine needles
surrounding the base of the tree with cedar mulch
completing the mulch bed. The pine needle trap was
treated 8 d later with 170 ml of 0.06% fipronil (Ter-
midor SC, BASF, Research Triangle Park, NC) per
label directions. Fipronil insecticide was selected be-
cause it is registered for residential ant control and
because it is relatively nonrepellent (Costa and Rust
1999), thereby improving the chances that ants would
nest in the treated trap. 2) Removal of existing pine
needle mulch and replacement with aromatic cedar
mulch (i.e., no trap mulch, to determine whether the
preferred trap mulch was necessary). 3) Removal of
existing pine needle mulch and replacement with
fresh pine needle mulch, to assess the impact of dis-
turbance on ant activity. 4) Undisturbed control. In
the second experiment, a fifth treatment was included
whereby fipronil was applied to the entire surface of
pine needle-mulched trees to compare the effect of
equivalent rates of insecticide applied broadly versus
concentrated in the trap.

Before the first experiment, we determined that the
band width selected for the trap (20 cm) was sufficient
to accommodate the ants that were in the larger pine
mulch bed around the tree. The trap was far from
being filled with ants to the point that they were
forced into the adjacent cedar mulch.

Mulch was examined for the presence of ant nests
(pockets with brood) 7 d after all treatments were set
in place. This examination was necessary to determine
whether ants had reestablished in the replaced mulch
before applying insecticide to the trap. The mulch was
carefully parted by hand and inspected, and then it
was replaced. Ants did not vacate the inspected area
when we used this procedure. We determined that
ants indeed recolonized all replicates within 1 wk,
indicating that any disturbance caused by the removal
of ants from the nesting substrate was temporary.
Furthermore, in the trap-mulch treatment, all nests
found before the application of insecticide were re-
located within the trap. Insecticide was applied to the
trap 1 d after we inspected for ant nests. In the second
experiment, we also measured the impact of each
treatment on the number of ant nests within the mulch
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Fig. 1. Effect of treatment on the mean = SE number of
Argentine ant nests located within mulch.

treatment and the cedar portion of the trap-mulch
treatment, considering that Meissner and Silverman
(2003) reported a significant reduction in Argentine
ant nests in cedar mulch through 8 wk. Differential
rates of repellent compound loss from the cedar mulch
caused by varied rainfall, irrigation patterns, or both
may explain the less persistent ant reductions re-
corded here compared with those of Meissner and
Silverman (2003).

Although cedar mulch may not be a persistent re-
pellent to Argentine ants, there may be situations
where using a locally restricted high-quality habitat
(trap) that is subsequently insecticide-treated can be
a viable means to manage this unicolonial pest. Intro-
duced Argentine ant populations generally thrive
where habitat has been altered through human activ-
ity. For example, California L. humile populations are
restricted to urban and agricultural landscapes where
soil of sufficient moisture content is available (Human
et al. 1998, Holway et al. 2002a, Menke and Holway
2006). Consequently, their spread is limited to areas
that receive irrigation. By modifying irrigation prac-
tices in regions with dry climate such that only the area
around desired vegetation is watered, it may be pos-
sible to attract Argentine ants to these refugia, which
could then be treated with insecticide. We followed
the label directions for Termidor (fipronil) and con-
sequently applied a relatively low volume of insecti-
cide to the trap. That population reductions were
achieved through 14 d suggests that at least some of the
insecticide penetrated the mulch. Mulch penetration
with higher volumes of finished product should be
greater; therefore, it would be useful to measure the
performance of other nonrepellent insecticides reg-
istered for higher volume application by using the
trap-mulch approach.
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