ATTA ANT, GET THAT FORAGE!
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A closer examination of the poten-
tial levels of control involves compar-
isons of different trails from different
nests (Figure 1). For the purposes of this
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simplified model, we assumed that there

: Figure 1. Schematic sketch of our three different Atta cephalotes nests and their trails.
are three different types of nests. The o

Leaf-cutting ants (Atta cephalotes)
forage along trails for items that they
bring back to the nest and use in the cul-
tivation of their fungal food source.
Stevens (1983) suggests that individual
leaf-cutting workers remain on a specific

foraging trail and will seek out specific first nest type (nest 1) is located in the Ufora ging column, we first examined suggest that each ant is using the same
cesources when they leave the nest Aphelandra -rich secondary forest and Steven's (1983) suggestion that each trail recognition cues that it has in the past.
colony. Their complex system of forage- has two trail types: A and B. Trail A is specific to the items on which it is for- This would also suggest that the imme-
item selection is not well understood. It contains ants foraging on Aphelandra., aging. To test this we introduced diacy of exposure to a given resource
is unknown, how and on what level while trail B does not contain Aphela‘ndra fragments into trails A and (within the nest) is not cueing collection;
recognition abilities and selection are Aphelandra-foraging ants. The second B E quivalent rates of flower-fragment it is only their recognition of the re-
controlled. That is, foraging control nest type (nest 2) is also located in the cc.)llection between these trails would source and its associated chemical cues.
may exist through pheromonal cues that Aphelandra--rich secondary forest, al- suggest that forage control is not specific Finally, to determine whether pre-
stimulate worker activity either in the though none of its trails are foraging on _ on the level of the individual trail but vious exposure aids in the recognition of
nest or on each foraging trail. the flower. We labelled these trails C. instead that ant foraging may be forage or if ants are inherently capable
Alternatively, individual ants may We assumed that even though the nest controlled by exposure to forage cues of recognizing certain resouces, we
posess an inherent capacity to recognize is not currently foraging on Aphelandra, within the nest, compared trails C and D. If the nest that
and select viable forage items. it has in the past and thus has contains Then, to further examine if forage has foraged on Aphelandra in the past
We examined the role of the nest the chemical network associated with control is o the colonial level, we com- (nest 2, trail C) collects the forage at a
and trail association in foraging by com- the collection of the flower. The third pared Aphelandra introduction between faster rate than trails of the nest that has
paring the levels of acceptance of nest type (nest 3) is located in the pri- trails B and C. Because both nests have not foraged on the flowers (nest 3, trail
Aphelandra flowers by leaf-cutting ants mary forest, where Aphelandra is absent. foraged on Ap.helandra we wanted to de- D), forage control might include colonial
with access to Aphelandra_ with those in yVe assumed that none of the trails from termgine whether theré is a difference in recognition. If the rates are the same, it
nearby areas where this flower did not this nest have ever foraged on the rate of acceptance between the two would suggest that cues to forage collec-
occur.  Aphelandra fragments were ob- Aphelandra. We labelled this trail type trails, presumably due to the presence of tion of viable forage occur on the level of
served being carried by ants on some D. the fiower's cues in the nest. If both individual ants .
trails of certain nests and, therefore,, Assuming, as Steven (1983) sug- trails B and C accept Aphelandra We hypothesized that the cueing
gests, that each ant is faithful to its _ -fragments at the same rate, it would mechanism for foraging and collection
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relies on prior exposure to a given type
of resource. Specifically, we predicted
the following.

(1) Non-forage items will be cleared
from the trail.

(2) Trails that are foraging on Aphe-
landra flowers will accept these
fragments at a faster rate than
trails that are not.

Trails of nests that have had pre-
vious exposure to Aphelandra
-fragments will accept them at a
faster rate than trails from nests
that have not.

METHODS (TSB, AAB)

On 26 January 1993, we located six
nests of Afta cephalotes in Corcovado
National Park. Three of these nests
were found in the secondary growth
along the Sendero al Rio Sirena where
Aphelandra is abundant. All three,
however, had at least one trail that was
foraging on Aphelandra flowers; all were
nest type 1. We were unable to find any
nests with prior exposure to Aphelandra
as viable forage that were not presently
foraging on this forage type (nest 2).
The other three nests were found in the
primary growth forest along the
Sendero Esperalles, where Aphelandra is
absent (nest 3). At each nest we located
all foraging trails, and for the three nests
along El Sendero al Rio Sirena, we noted
which of the trails were foraging
Aphelandra, differentiating between
trails A and B in our model.

In each the trails of the six nests,
we introduced five pieces of Aphelandra
flowers, five pieces of Aphelandra leaves,
and five pieces of leaf litter. The

Aphelandra-fragments were added to
confirm the flower as viable forage
while the leaf litter acted as a control for
all inserted items. All introduced items
were of a standard carryable size and
handled with tweezers. Only one frag-
ment of forage was placed on each trail
at a time, and we rotated through the
sequence of flower, leaf, and litter, re-
spectively.

We recorded the time elapsed be-
tween the introduction of the forage and
the response of the ants, noting either
the acceptance of the fragment, indi-
cated by transport to the nest, or the re-
jection of the piece, indicated by its re-
moval from the trail. If a fragment re-
mained unmoved for 10min, we re-
moved it and recorded that it had not
been accepted. We also recorded the
caste of the ant(s) that moved the piece
and whether the ant was traveling to-
wards or away from the nest.

RESULTS (JPF, TSB)

All litter was removed from trails,
and there was a significantly lower
overall acceptance of leaves (8) versus
flowers (44) (x2=38.8, p <.005; Table 1a).

Table la. Overall écceptance and rejection of

Aphelandra flowers and leaves and of litter by
leaf-cutting ants on all trails of all nests.

Total
Flowers Leaves Litter

Accept 44 8 0
Reject 26 62 70

x2=38.8, p<.005

When nests within sites not exposed to
Aphelandra (nest 3) and nests within sites
exposed to Aphelandra (nest 1) were
compared independently, there was a
highly significant difference in accep-

“Table 1b. Acceptance and rejection of
Aphelandra flowers and leaves and of litter by
Jeaf-cutting ants on trails in primary (type D)

and secondary (types A&B) sites

Primary site (nest 3)

Flowers  Leaves Litter

“Accept 5 0 0

Reject 20 25 25
: x2=3.55 p=0.07

Secondary site (nest 1)

Flowers Leaves Litter
Accept 39 8 0
Reject 6 37 45

x2=42.78, p<.005

“Table 2. Acceptance and rejection of Aphe-

landra flowers on trails collecting Aphelandra
(type A) vs. trails not collecting Aphelandra in

the second site (type B).

Type A Type B Total

Accept 25 14 39
Reject 0 6 6

Total 25 20 44

x2=8.43, p<.005

Table 3. Times of Aphelandra acceptance on

trails of various types.

with without
flowers flowers
type A typeD typeB A+B
mean time
of accep- 14 23 24 24
tance (min)

s.d. 0.9 14 24 2.2
t=2.87, .001<p<0.01 '

Table 4. Acceptance and rejection of Aphe-

landra flower by leaf-cutting ants on trails in
the secondary site not collecting Aphelandra
(type B) and trails in the primary site (type D).

type B type D total

Accept 14 5 19
Reject 6 20 26

Total 20 25 45

x2=9.46, p<.005

tance of leaf-fragments (18%) and
flower-fragments (87%) for nest type 1
(x2=42.78, p<.005; Table 1b). The differ-
ence was not significant for nest type 3
(x2=3.55, p=0.07). There was however a
trend of higher flower-fragment accep-
tance (20%) than leaf-fragment accep-
tance (0%) for nest type 3.

When comparing the acceptance of
Aphelandra flowers in secondary forest
trails that were foraging for Aphelandra
(trail A) versus trails that were not for-
aging for Aphelandra (trail B), ants on
trails type A accepted significantly more
flower-fragments than did the ants on
trails type B (x2=8.43, p<.005; Table 2).
The ants on Aphelandra foraging trails
(trail A) also accepted the flower-frag-
ments at a faster rate (Table 3).

Because we were unable to find
any non-flower foraging nests in the
secondary forest (nest 2), we were un-
able to test separately the role of previ-
ous and current exposure within a nest
on forage recognition. Instead we com-
pared non-Aphelandra foraging trails in
the secondary site (trail B) versus all
trails of nests in the primary (trail D). A
significantly higher number of flower-
fragments were accepted by ants on trail
type B (x2=9.46, p<.005; Table 4), but
flower-fragments were collected at simi-
lar rates.

DISCUSSION (AAB, TSB)

Unfortunately, the inability to lo-
cate a nest in the Aphelandra abundant
secondary forest that was not foraging
on Aphelandra, limits the extent to which
we can support our hypothesis, even
though the data generally support all
three predictions.

First, almost all non-forage items
were removed from the trails. Every



piece of leaf litter introduced to the trails
was removed, and there was a statisti-
cally significant difference between the
numbers of flower-fragments accepted
and the number of leaf-fragments ac-
cepted in the secondary forest. There
was a trend, though not statistically
significant (p<0.08), that more flower-
fragments were accepted than leaf-
fragments in the primary forest.
Though a few leaf-fragments were ac-
cepted, the high acceptance of
Aphelandra  supports the assumption
that these flowers constitute a viable
forage item. Also, the fact that all nests
with access to Aphelandra were foraging
on the flowers further supports that the
flowers are viable forage.

The second prediction was also
supported by our data. The trails that
were already foraging on Aphelandra
flowers accepted greater numbers of
those fragments and at a faster rate than
columns from the same nest that were
not foraging Aphelandra (trail A vs. trail
B). It is possible that the introduction of
the flower into a trail that already con-
tained the flower's scent or the chemical
acceptance cues associated with the
flower hastened the rate of acceptance,
as the flower was recognized to coincide
with the goal of the trail.

The acceptance of the flower on the
non-Aphelandra foraging trail (trail B) is
contrary to the assumption that ants
within trails forage specifically on the
items found at the end of that trail. Itis
possible that the ants were exposed to
the flower's scent or the cues associated
with the collection of the flower while
they were in the nest. Even though the
ant was on a different trail with a differ-
ent object of foraging, when it encoun-
tered the presence of a familiar chemical
cue derived from the flower itself, the
ant may have recognized it and conse-
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quently transported it back to the nest.
This would suggest that forage control
is on the colonial level.

The rejection and removal of the
Aphelandra  flower on any non-
Aphelandra foraging trail can be at-
tributed to ants, which, upon encounter-
ing the flower, did not recognize the
cues associated with the flower. If it is
not recognized as forage, it becomes an
obstruction to the path, much like leaf
litter, and is removed.

Interestingly, our hypothesis that
trails with exposure to Aphelandra would
accept the flower faster than trails with-
out exposure to Aphelandra was not sta-
tistically supported. The flower-frag-
ments that were accepted in the primary
forest were accepted regularly at the
same rate, but this is overshadowed by
the narrowly significant difference in the
total acceptance numbers found be-
tween the secondary and primary: ex-
posure did affect the abundance ac-
cepted. Unfortunately, we cannot exam-
ine or make any conclusions on the im-
portance of the immediacy of exposure,
for we were unable to distinguish
recognition cues resultant from current
nest foraging from cues related to previ-
ous experience foraging on the flowers.

Acceptance of the Aphelandra
flower in the nests that had never en-
countered it before, leads to speculation
into potential modes of foraging. Every
nest must encounter new items that it
must recognize as resources with which
to cultivate the fungus that feeds its
members. To a new colony, all forage
items are new. If a colony exhausts a re-
source, it must be able to switch to an-
other. Both the luck of recognition and
the lack of selection would cause a
colony to die. Nothing is known of the
mechanism for such forage scouting or
selectivity. It is easy to understand why

an ant would clear an unfamiliar flower
that is blocking the path. But ants that
do accept the flower may be responding
to some chemical scent produced by the
flower. There might be some genetic
basis for cues from new forage that
could increase the growth of the fungus.
Further examination is necessary to un-
derstand this phenomenon.
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