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Attractiveness of copperleaf-based bait to leaf-cutting ants

Atratividade de iscas a base de acalifa para formigas cortadeiras

Nilson Satoru Nagamoto'> Rafael Forti Barbieri"" Luiz Carlos Forti' Sandra Regina de Sousa
Cardoso' Sinara Maria Moreira' Juliane Floriano Santos Lopes'"

-NOTE -

ABSTRACT

Leaves of copperleaf (Acalypha spp.) are greatly
accepted by leaf-cutting ants and therefore used to maintain
colonies in the laboratory. In order to determine the attractive
potential of granulated bait of Acalypha wilkesiana leaves versus
citrus pulp, currently used in commercial baits, an evaluation
was performed, by using the leaf-cutting ant Atta sexdens
rubropilosa as model. The handmade non-toxic baits contained
powder (90% w/w) of either citrus pulp or A. wilkesiana were
offered simultaneously in the foraging arena until the total
loading of one of them. Results showed that copperleaf baits
are less attractive than the citrus ones, which invalidates the
viability of the substitution.

Key words: toxic bait, Acalypha wilkesiana, Euphorbiaceae,
Formicidae, leaf-cutting ant.

RESUMO

Folhas de acalifa (Acalypha spp.) sdo de grande
aceitacdo pelas formigas cortadeiras e, por isso, utilizadas na
manutencéo de colbnias em laboratério. Baseado nesses fatos,
procedeu-se a uma avaliacdo da atratividade de isca granulada
feita com folhas de Acalypha wilkesiana, usando a formiga
cortadeira Atta sexdens rubropilosa como modelo, com o objetivo
de determinar o seu potencial atrativo frente ao citros, atualmente
utilizado na formulagdo comercial de iscas formicidas. Foram
formuladas artesanalmente iscas atoxicas, contendo pé (90%
p/p) de polpa citrica ou de A. wilkesiana. As iscas foram colocadas
simultaneamente em uma arena de forrageamento até o
carregamento total de uma delas. Os resultados mostram que a
isca de acalifa é menos atrativa que a de citros, o que inviabiliza
a substituicdo.

Palavras-chave: isca toxica, Acalypha wilkesiana, Euphorbiaceae,
Formicidae, salva.

The leaf-cutting ants, Atta spp. and
Acromyrmex spp. (Hymenoptera: Formicidae), are
considered serious pests in the Neotropical Region
since they promote defoliation in several agriculturally
important crops (FOWLER et al., 1989). These ants are
polyphagous but express greater preference for some
plants (NAGAMOTO etal., 2009).

Among distinct control methods, granulated
toxic baits (pellets) are widely used and constituted by
an insecticide with delayed action (corrected mortality
of workers <15% in 24 hours and >90% with 21 days)
as active ingredient (Al) and an attractive substrate
(NAGAMOTO et al., 2004). The high attractiveness is
important so that at least the majority of the applied
bait should be transported into the colony,
guaranteeing the efficacy of this method (FORT I et al.,
2003).

Citrus pulp is used as substrate for toxic
bait production (MUDD et al., 1978) since it is very
attractive, especially for ants that prefer
dicotyledonous plants and that, therefore, is used as a
model during prospecting for new substrates
(TEIXEIRA & SANTOS, 2008). Despite the adequacy
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of citrus for most leaf-cutting ant species, studies
involving bait matrices continue in this direction to
improve attractiveness (HUGHES et al., 2002) or search
for new products to replace citrus pulp (BRUGGER et
al., 2008; TEIXEIRA & SANTOS, 2008).

Additionally, the necessities of reducing
environmental impacts and optimizing energy of the
productive chains while always aiming to improve the
quality of the products have pressured the market to
seek new alternatives in relation to farming residues
(TAMMINGA, 1996). Citrus pulp is recognized as a
nutritious product with high mineral content
(AMMERMAN etal., 1968) and high potential for use
asananimal supplement (BHATTACHARYA & HARB,
1973), partially replacing the use of grains, which can
be directed for human nutrition, thus assigning a noble
role to the residue (citrus pulp).

It is known that Acalypha spp. leaves are
highly attractive to leaf-cutting ants since colonies are
maintained in the laboratory by using this substrate.
With the objective of evaluating the potential of
copperleaf as a substrate for commercial baits, the
carrying processes of the following two non-toxic
granulated baits were compared: i) leaves of A.
wilkesiana and ii) industrial citrus pulp (here used as
model).

Three laboratory colonies of A. sexdens
rubropilosa, with about 3 to 6L of fungal sponge, were
being maintained principally with leaves of Ligustrum
spp. and A. wilkesiana (copperleaf). Six months before
the experiment, colonies started receiving only leaves
of Gmelina arborea with the objective of avoiding the
influence of the novelty effect (tendency toward higher
preference for unfamiliar substrates: ROCES &
HOLLDOBLER, 1994) reducing the attractiveness of
A. wilkesiana. In this context, both tested baits were
not familiar to the workers.

From each colony, 1L of fungus-sponge
(including workers therein) was extracted in order to
formulate a sub-colony without a queen. This content
was put into the central chamber of our system, thus
containing a set of 3 jars interconnected by pipes; two
marginal chambers (in opposition at 180°) were used,
one as a foraging arena and the other for disposal of
the exhausted substrate (waste). The use of sub-
colonies instead of whole colonies is frequent (as in
HERZ et al., 2008) and has the advantage of
standardizing the (sub) colony population involved in
the treatments.

One week after their formation, sub-colonies
received both handmade granulated non-toxic
formulations: a) bait with 90% wi/w industrial citrus
pulp and b) bait with 90% w/w A. wilkesiana leaves.

These baits were formulated by using the powder of
these materials.

In order to produce the A. wilkesiana
powder new leaves were collected, firstly dehydrated
in the laboratory for 2 days and subsequently in a kiln
at 40°C for 4 hours. Immediately after, leaves were
ground, by milling, and sifted. For citrus pulp, grinding
and sifting were also done, but without any need for
drying.

Other components for both baits were: 5%
w/w refined soy oil (mean amount present in the
commercial toxic baits) and 5% w/w CMC agglomerating
agent (carboxymethylcellulose), necessary to pelletize
leaves. Preliminary tests (unpublished data) indicated
that the CMC at 5% (w/w) does not influence the
attractiveness of granulated baits.

The formulation process consisted of
mixing oil, CMC, powder, and distilled water until a
pasty consistency was achieved. Fillets were produced
by passing the bait paste through a syringe bulb. The
syringe was a 10ml device with a 2mm opening (9).
Bait fillets were dehydrated in a kiln at 40°C, packed in
plastic bags and manually broken into pellets of about
0.5mm, similar to commercial bait pellets.

Two days before the experiment the foraging
arena (0.25L) was replaced by a larger one (1L) 12.5cm
in diameter. Half of the new arena, a semicircular area
opposite the ants’ entry point, was demarcated into
two segments (90° each). After 24 hours without
substrate (G. arborea), 10 pellets of one bait type were
offered in each segment and the connection to the
fungus chamber was opened. Each presentation was
finalized as soon as one of the treatments was totally
transported by the ants and the remaining pellets were
counted. Eleven presentations were carried out. Before
each presentation, the foraging arena was cleaned with
absolute alcohol and the position of the baits was
alternated.

Presentations lasted about 30 minutes each,
with a total duration about 7 hours for each sub-colony.
Sub-colonies received baits on different days, within a
period of 2 weeks. Until 72 hours after supplying
colonies with baits an eventual rejection of the baits
was evaluated in both the waste chamber and the
foraging arena. In order to check the preference between
citrus baits versus A. wilkesiana-based baits, data were
submitted to ANOVA (two-way), and the means were
compared by the Tukey test at 5% probability.

There was significative difference for the
baits transport but the effect of colony and the colony
X bait interaction was not significative (Table 1). The
mean carrying (average + SE) of the citrus pellets
(9.12+0.33) was significatively higher (P<0.001) than

CiénciaRural, v.41, n.6, jun, 2011.



Evaluation of the attractiveness of copperleaf-based bait to leaf-cutting ants. 933

Table 1 - Two-way ANOVA of the selectivity between types of bait granules in queenless sub-colonies of Atta sexdens rubropilosa.

Source of variation DF MS F P
Sub-colony 23.303 11.652 3.052 0.055
Bait 68.015 68.015 17.813 <0.001*
Sub-colony x bait 3.924 1.028 0.364

*Significant statistical values (5% probability). DF: degrees of freedom; SS: sum of squares; MS: mean square; F: test value; P: probability

value.

those of A. wilkesiana (7.09+0.37). No rejection of
either bait was detected in any sub-colony.

Results indicate citrus baits are more
attractive as than containing A. wilkesiana, although
this plant species is recognized as attractive. Since lower
loading could compromise ant-control effectiveness
(FORTI etal., 2003) we do not recommend the utilization
of A. wilkesiana as a good substitute for citric pulp for
commercial toxic baits.

Moreover, some substrates shown to be
more attractive than citrus pulp: TEIXEIRA & SANTOS
(2008) found that the pulp of the jatoba fruit (Hymenaea
courbaril) is more attractive than the citrus pulp for A.
sexdens rubropilosa whereas BRUGGER et al. (2008),
studying Acromyrmex rugosus, observed that a neem-
based bait (Azadirachta indica) - made with leaves,
twigs and seeds - is also more attractive, although this
plant is toxic and therefore tends to be rejected later.

Additionally, the search for matrices to
replace ant baits should consider not only the
attractiveness of its compounds. In analysis of
socioeconomic parameters, the cost-effectiveness of a
new matrix should preferably exceed those presented
by citrus pulp. The so-called humanistic use of food-
related and agricultural products with high
concentrations of nutrients and minerals, such as citrus
pulp (AMMERMAN et al., 1968), should prioritize the
optimization of the energy costs involved in the
agricultural production chain (BHATTACHARYA &
HARB, 1973), redirecting a large part (if not all) of
these for animal and human consumption.

Probably other substrates, as well as jatoba
pulp fruit, could be more attractive than citrus. If they
are economically viable, which does not seem to be the
case for jatoba, and non-toxic they could be
incorporated into the composition of toxic baits or even
replace the citrus pulp, thus optimizing costs and
disposing of agricultural residues in a nobler manner.
Thus, the matrix of toxic baits for leaf-cutting ants can
and should be improved.
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