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Figure 2

Mean + SE. (a) Size of orange-impregnated parafilm fragment cut,
(b) time taken to cut fragment, and (c) speed of transporting the
fragment back to the nest for middle-aged, middle-sized workers
from different patrilines in each of 3 colonies of leaf-cutting ant
(As086, As087, and As088). Sample sizes are given within the
columns in the top graphs.

and colonies will therefore do best when they contain a diver-
sity of genotypes such that there can be a division of labor
between genotypes, just as there is between workers of differ-
ent size, age, or experience.

Body size has been shown to affect the amount of mate-
rial foraged in a diversity of social insects, including Atta leaf-
cutting ants (Rudolph and Loudon 1986; Willott et al. 2000;
Goulson et al. 2002; Roschard and Roces 2003). We found this
to also be the case here, with larger ants cutting larger frag-
ments. In leaf-cutting ants, ant size not only affects the mass
of food which can be transported, but also determines the
dimensions of leaf fragment cut and the energetic efficiency
of cutting it (Wilson 1980). The greater performance of larger
ants as foragers is illustrated by the steeper than isometric
slope we found in the log—log relationship between fragment
size and ant size, and the fact that larger ants cut their frag-
ments more quickly. Accordingly, larger ants tend to become
foragers rather than waste management workers (Waddington

and Hughes 2010), with the size which engages in foraging
being that which cuts leaves most efficiently (Wilson 1980).
We also found that age affected foraging performance, with
older ants cutting larger fragments and possibly cutting them
somewhat quicker. This most likely reflects the benefit of expe-
rience (O’Donnell and Jeanne 1992; Peat and Goulson 2005;
Schippers et al. 2006; Ravary et al. 2007), which apparently
outweighed in this experiment any negative effect of mandible
wear with age (Schofield et al. 2011). However, the benefit of
experience in terms of cutting ability appears to be traded-off
against a reduction in transportation speed, even when the
larger fragment sizes being transported were controlled for.
Old age in a wide diversity of animals has been found to be
associated with reduced running speed due to effects such as
neuromuscular degeneration and oxidative damage (Forster
et al. 1996; Punzo and Chavez 2003; Ridgel and Ritzmann
2005), and the same may therefore be true of leaf-cutting ants.

The results emphasize that not all ants are equal. Even
during foraging under controlled conditions and on a stan-
dardized material, the foraging performance of individual
leaf-cutting ants varied substantially, with not only size, but
also age and genotype having significant effects on forag-
ing performance. Although the benefit of age was counter-
balanced by reduced running speed, certain patrilines of ants
were better foragers than others in multiple ways. Genotype
can therefore affect the ability, as well as the previously
shown propensity (Oldroyd and Fewell 2007; Waddington
et al. 2010), to do tasks and it will be interesting to discover
whether genotypes which are better at a particular task also
have greater propensity to engage in it. The results provide
an additional mechanism by which polyandry may improve
the task performance of social insect colonies.

SUPPLEMENTARY MATERIAL

Supplementary material can be found at http://www.beheco.
oxfordjournals.org/.
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