Digging behaviour and the control of nest size in leaf-cutting ants
Kerstin Fröhle, Flavio Roces
Department of Behavioural Physiology and Sociobiology, Zoology II, University of
Würzburg, Am Hubland, 97074 Würzburg, Germany.
froehle@biozentrum.uni-wuerzburg.de
Leaf-cutting ant nests consist of numerous underground chambers, each housing a
fungus garden. It is largely unknown what are the rules used by workers to enlarge the
nest, and to what extent both the nest size and the size of a single fungus chamber are
regulated. We investigated the dynamics of collective digging and nest enlargement in
laboratory colonies of the leaf-cutting ant Acromyrmex lundi. Groups of ants varying in
number, or provided with different fungus volumes, were allowed to establish a nest in a
chamber of insufficient size, and their digging activities quantified. The rationale of the
experiments was to create a situation in which workers need to relocate a fungus garden
into a pre-given nest chamber of insufficient size. The experimental setup thus
reproduced a situation that recurrently occurs during nest ontogeny, when an existing
chamber is enlarged because of fungus growth, or new ones are excavated. Ants were
observed to dig tunnels and to enlarge the pre-given chamber. The presence of a
fungus garden significantly stimulated digging activity. Digging rates were maximal at the
beginning of the experiments and continuously declined over time. Total digging activity,
and the resulting nest size, positively depended on the number of ants in the group; this
relationship could be described with the power law (exponent = 0.5). The chamber size,
however, was independent of the number of ants, and was adjusted to the available
fungus volume. It is argued that the shape of the fungus garden acts as a dynamic
three-dimensional template that determines the final chamber size. New chambers are
expected to be excavated around a fungus piece previously relocated in a tunnel, and to
be enlarged as soon as the distance between the fungus and the chamber wall
becomes reduced because of fungus growth.
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