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Abstract. We examined exploitation and interference interactions between two unidentified g ]
species of ants, referred to as the small and large species, respectively. The small species ex- N - 60
cluded the large species in nine out of ten trials with an introduced food source (papaya pieces). 50 i
The interaction was characterized by initial exploitation by the large ants, followed by the arrival 5
of the small ants, which subsequently excluded the large ants. We concluded that the small ants s | L 40
were the superior competitors overall when the food was close to their nest. (NLD, STD) g
£
INTRODUCTION (NLD, STD) that were attracted to it back to their re- > L 50
spective nests. Within each test area lo-
The Formicidae is a very diverse cations were established at intervals of
family and plays a dominant role in the 29cm along a line joining the two nests. LR - 115 y 2'0 d 215 y - 0

Site five was closest to the large ant nest
and site one, closest to the small ant
nest. The total distance between the two
nests for both test areas was approxi-
mately 175cm.

At each of the two test areas, pieces
of uniformly-sized papaya (=1.5 x 1.0 x
0.3cm) were placed at each test site in a
random sequence. At each site, the
number of successful large ants (i.e., the
number that obtained food) were
counted and the length of time the large
ants were in control of the food source
was recorded. These numbers allowed
for the calculation of large ant-minutes

ecology of forest ecosystems. We ex-
plored competitive interactions between
two unidentified species of ground-
nesting ants, which we refer to as the
"large" (13mm) and the "small" (2mm)
species. Observation showed that both
species exploit introduced food (papaya
fruit). The small ants also appeared to
be effective interference competitors,
excluding large ants from the food when
present in large numbers. Based on
these observations, we developed two
predictions: (1) the large ants would ul-
timately be excluded from introduced

Time Units (30sec)

Figure 1. Numbers of large and small ants
per time unit (30sec) on papaya food source
at plot A.

area to return to normal. Additionally,
to prevent satiation, the small ants were
never allowed to carry the entire food
source to their nest. This precaution
was not necessary for the large ants,
who never attempted to remove the
whole food source.

Table 1. Exclusion by large and small ants in
experimental trials at Palo Verde, Costa Rica.

food by the small ants as a result of in-

terference competition, and (2) initial (the number of large ants multiplied by Plot A Plot B

exploitation competition by large ants the number of minutes in control). L 1234 5j12 345

would rise with increasing proximity of Two additional trials were done, ]a’;CI:S‘O” by - - - - - - -

the food source to their nest site. one at the midpoint of each of the two Excglusion by + 4 + + -]+t o+ o+ o4 4
test areas. In these trials, the number of small

each species of ant on the food source
was recorded every 30sec. These trials
were done to establish the time of colo-
nization by the large and small ants and
to observe behavioral interactions. Two
more trials were done in a similar fash-
ion but excluding one of the species of
ant, conferring full control of the food
source on either the large or small ants.
Between successive trials, we
waited 30min for the ant activity in the

METHODS (STD) RESULTS (STD)

Nine out of the ten food introduc-
tions ultimately resulted in large ant ex-
clusion from the food source by small
_ ants. There was only one case of exclu-
sion of small ants by large ants, and this
occurred at site five, the closest site to
the large ant nest (Table 1).

Two pairs of ant nests were used in
our experiment: one large ant nest and
one small ant nest in each area. The
nests were found by dropping pieces of
papaya fruit of a standardized size and
shape at regular intervals along the
Sendero El Pizote Palo Verde National
Park, Costa Rica and following the ants
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The interaction between large and
small ants was extremely consistent.
The large ants found and colonized the
food first but always left the food very
soon after the arrival of the small ant
column. In most cases the small ants
appeared to be biting the large ants.
The small ants seemed to have a
consistent pattern of recruitment and
feeding, reaching and maintaining a
total of roughly 80 individuals at about
3-4min after the arrival of the head of
the column (Figures 1 and 2).

In the trials where the potentially
competing species was never allowed to
reach the food source, the large ants
showed an erratic feeding behavior.
The number of large ants on the food
source was not consistent, and there
was no steady rise in the numbers
feeding. This behavior is consistent
with that observed during the
competitive interactions, where small
ants eventually dominated. The small
ants recruited rapidly and in high
numbers, whether or not large ants were
removed (Figures 3).

Table 2. Number of large ant-minutes for each
site at plots A and B.*

Site1 Site2 Site3 Sited Site5 |
Plot
A 6 12 12 253 >6048
B 0 0 0 0 28

*ant-minutes = number of ants successful in
retrieving food multiplied by the number of
minutes in control of the food source

As the distance between the food
source and the large ant nest decreased,
the number of large ant-minutes before
the small ants excluded them increased
(Table 2). This trend was evident in
both test areas and is a function of both
earlier large ant arrival to the food
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source and a later arrival of the
small ant column.
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DISCUSSION (NLD)

Both of our predictions
were supported; the large ants
were ultimately excluded by
the small ants as a result of
interference competition, and
the large ants had the capacity
to be better exploitation
competitors when the food
source was closer to their nest.

Since the small ants seem
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Figure 2. Number of large and small ants
per time unit (30sec) on papaya food source

at plot A.

to be the superior competitors
overall, overpowering the large
variety through aggression and
high recruitment, the question
arises as to how the large ants
are able to persist in the
community. Based on our
results, it would appear that the
large ants rely on early de-
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Figure 3. Numbers of large and small ants observed over
time on a papaya food source with the exclusion of small

and large ants,
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tection and rapid exploitation
of resources before the arrival
of the small ants. We observed
the large ants foraging over
greater areas than the small
ants, as well as a higher density
of large ant nests. The
importance of food proximity
to the nest was illustrated by
the one replicate in which the
large ants were able to exclude
the small ants. The strategy of
early detection and exploitation
appears to be sufficient to allow
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respectively.

the large ants to persist in spite
30 of low recruitment and severe
interference competition from
small ants. The interaction
between these two ant species
shows promise for future
research.

unable to detect. (HAD)

INTRODUCTION (MBR)

The interactions between acacia
trees, Acacia collinsii, and Pseudomyrmex
ants is a mutualism that occurs in

tropical dry forests in Central America.
The tree provides food for the ant

colony, and the colony protects the plant
from herbivores and neighboring
competitive plant species. Janzen (1966)
reports that Pseudomyrmex spinicola (red
ants) are more aggressive than P.
flavicornis (black ants) in their response
to encroaching vegetation. As a result of
the difference in aggression levels, trees
colonized by P. flavicornis should not
persist well in areas of dense vegetation.
Thus we expected the mean vegetation
density in the areas surrounding surviv-
ing trees colonized by P. flavicornis to be
lower than the density surrounding
those acacias colonized by P. spinicola.
We further expected this difference in
survivorship between trees occupied by
P. spinicola and P. flavicornis to increase
with tree age. We examined these
predictions by sampling the density of
vegetation surrounding trees colonized
by P. spinicola and trees colonized by P.
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DIFFERENTIAL VEGETATION DENSITIES SURROUNDING ACACIA TREES
OCCUPIED BY TWO DIFFERENT SPECIES OF ACACIA ANT

Adam A. Blue, Heather A. Dunn, Krista K. Ingram, Linda M. Mizak, and Matthew B.

Abstract. Of the two common ant species that colonize acacia trees (Acacia collinsii , Pseudomyrmex
spinicola (red ants) is hypothesized to be the more effective in removing competitive vegetation
than is P. flavicornis (black ants). To test whether trees occupied by P. spinicola would survive
better in dense vegetation than those occupied by P. flavicornis , we measured the vegetation
density around randomly chosen P. spiticola- and P. flavicornis-acacia trees. Our predictions were
not upheld, however, as more acacias populated by P. flavicornis were found in dense vegetation
than ones populated by P. spinicola. The difference was not, however, statistically significant. We
conclude that vegetation density surrounding ant-acacias may be affected by factors that we were

flavicornis in small, medium, and large
size classes.

METHODS (AAB, KKI)

The data were collected on 8
January 1993 along the Sendero La
Venada at the OTS field site in Palo
Verde National Park, Guanacaste
Province, Costa Rica. Nine sample
points were chosen systematically every
fifty steps along the path. If the selec-
tion points overlapped we moved an-
other twenty-five steps forward. At
each location we chose the nearest
acacia trees occupied by P. flavicornis
and P. spinicola in each of the three
height categories: small (0-1.5m),
medium (1.5-3.0m), and large (3.0-4.5m).
From each focal tree we measured a
three meter distance in the north, east,
south, and west directions, respectively,
and then used a 1.5m pole to determine
the Index of Vegetation Competition
(IVC) at each of the four points. IVC
was determined by the number of
branches from potentially competitive
flora that touched the pole.
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Figure 1. Survivorship of acacia trees with
red ants or black ants using index of
vegetative competition for comparison (see
text) at Palo Verde, Costa Rica.
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Figure 2. Comparison of the mean index
of vegetative competition in different size
classes of acacia tree occupied by red ants
and black ants at Palo Verde, Costa Rica.

RESULTS (LMM, HAD)

Comparisons of the IVC values in-
dicate that acacias inhabited by P.
flavicornis  are found in areas with
higher surrounding vegetation densities
than are those occupied by P. spinicola
(Figure 1). These differences, however,
were not statistically significant (t=1.06,
p>0.05).

The IVC also increased between the
medium and large size classes of trees
inhabited by both the P. spinicola and P.
flavicornis species ant (Figure 2). Again,
however, these differences were not
statistically significant (t=1.06, p>0.05).

pIscussioN (KKI, AAB)

The prediction that lower mean
density of vegetation would be present
surrounding trees inhabited by P.
flavicornis ants was not supported. In
fact, the opposite trend was found; trees
inhabited by P. spinicola had a slightly
lower density of surrounding vegeta-
tion. The difference in levels of aggres-
sion of the two ant species apparently
result in neither differential survivor-
ship nor in a differential density pattern
for surrounding vegetation. Thus, other
factors must be operating.

One factor influencing this particu-
lar study was that the acacia trees occu-
pied by P. spinicola frequently occurred
in stands of several trees, and thus the
areas cleared by the ants often over-
lapped. This aggregation effectively de-
creased the density of surrounding veg-
etation, because the areas greater than
3m from the focal tree were often
cleared by ants from a neighboring tree.

The predictions that relative sur-
vivorship of both acacia trees populated

by P. spinicola and those populated by P.
flavicornis  should decrease with in-
creasing tree size and that the decrease
would be more pronounced for trees
colonized by P. flavicornis were not
supported either. Although many P.

ﬂavicomis ant-acacia trees are estab-

lished, we expected that the only trees to
survive to a larger size class would be
those in areas of relatively low density
of vegetation. Our finding of the oppo-
site trend, however, might be explained
by normal growth patterns of vegetation
over time. After a disturbance, acacias
colonize and begin to grow along with
other pioneer species. Both species of
ant are then able to colonize these
vacant trees. The P, flavicornis ant may
colonize in areas of low density of
vegetation, but, over time, the
surrounding vegetation (>3m away)
undergoes normal growth. Therefore,

the tree data collected years later would
illustrate that these larger trees were
surrounded by a high density of
vegetation. The higher efficiency
clearing by P. spinicola should cause the
trees colonized by this species to persist
in areas of low density of vegetation,
regardless of the density originally
surrounding their host trees. The IVC of
the acacia trees colonized by P. spinicola
for all size classes might also have been
lower due to the clearing of acacia-ant
colonies of surrounding trees and may
not simply be a function of
survivorship.
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