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INTRODUCTION (TSB, NLD)

Coevolution has produced a mutu-
alistic relationship between the tree,
Acacia collinsii and several species of
ants, principally Pseudomyrmex flavicor-
nis (black ants) and P. spinicola (red ants;
Janzen 1983).

Janzen has suggested that each
species of ant has a different degree of
defensive reaction to herbivores and
parasites. Balser et al. (1992) concluded
that red ants show more aggressive be-
havior than black ants in their recruit-
ment and attack rates on encroaching
vegetation. Furthermore, Gill (1988)
speculated that the black ants did not
clear vegetation at the base of the host
trees at all. However, Bizzarro et al.
(1992) found that while the red ants are
more effective at clearing vegetation
around the tree base, the black ants did
engage in some clearing activity.
Although clearing around the base
of the host tree is indicative of a benefit
to the tree, reduction of overgrowth is
ultimately more important in reducing
competition for light. To further exam-
ine the difference in the reduction of
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Abstract. Past studies on Pseudomyrinex spinicola (red) and P. flavicornis (black) ants have sug-
gested that P. spinicola is more effective than P. flavicornis at clearing vegetation around the base
of its host tree, Acacia collinsii. We thus hypothesized that the red ant-acacia trees will have less
plant overgrowth than the black ant-acacia trees. We also hypothesized that this difference in
plant overgrowth would increase over time as the acacia trees grow larger. We found that the
number of contacts with potentially competing plants on red ant-acacia trees was less than the
number of such contacts on the black ant-acacia trees, but this difference was statistically signifi-
cant only for the largest acacias. These results were consistent with our hypothesis, providing
additional evidence that the red ants are more effective than black ants in reducing competition

competition by the two ant species, we
chose to examine the ability of the two
species at preventing overgrowth and
contact from neighboring plants. We
predicted that more vegetation would
be found in contact with the black ant-
acacia trees than the more aggressively
defended red ant-acacia trees.

We also hypothesized that this dif-
ference would become more pro-
nounced with- increasing tree size, rea-
soning that the effects of poorer protec-
tion by black ants would be cumulative
(i.e., the amount of overgrowth on black
ant trees would increase with time).

METHODS (TSB)

We conducted this study on 8
January 1993 along the Sendero La
Venada at Palo Verde National Park,
Costa Rica. A total of ten stations were
sampled. The focal points for the sta-
tions were spaced 50 paces apart (the
first station being 50 paces in from the
road) or 75 paces apart when necessary
to avoid overlap.



At each station, six acacia trees
were sampled. The sampled trees con-
sisted of two trees in each of three
height classes: small (0-1.5m), medium
(1.5-3.0m), and large (3.0-4.5m). Height
was assumed to be correlated with tree
age. One tree chosen for each size class
was inhabited by P. flavicornis and the
other by P. spinicola. The individual
trees sampled were the trees in each size
class nearest to the focal point of each

station. Trees within four meters of the
road were not chosen, in order to limit
the effects of human disturbance.

For each acacia tree sampled, we
recorded the number of individuals of
each growth form (and species where
known) of plants in contact, as well as
the height division (0-1.5m, 1.5-3.0m,
3.0-4.5m) in which the contact took place
(Table 1).

Table 1. Number of individual plants touching Acacia collinsii inhabited by Pseudomyrmex flavicornis

(black) and P. spinicola (red) ants.

BLACK ANTS
Size of tree

RED ANTS
Size of tree
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*Parenthetical value indicates number of plant contacts per 1.5m unit.

RESULTS (CRP)

We first compared the number of
individual plant contacts between the
Acacia collinsii inhabited by the red ants
and black ants for each size class. The
number of plant contacts on red ant-aca-
cia trees was significantly less than the
number of such contacts on the black
ant-acacia trees in the largest size class
(t=2.82 p<0.02; Figure 1). However, this
comparison for the small size class
(t=1.66, p>0.1) and the medium size
class (t=0.36, p>0.5) between red and
black ant-acacia trees were not
significantly different (Figure 1).

We then pooled the data for the
three size classes, using the mean num-
ber of plant contacts on an acacia tree
per 1.5m for each size class. When com-
paring this pooled data, we found no
significant difference in the mean num-
ber of plant contacts between the red
and black ant-acacia trees (1.2 and 1.5,
respectively; t=1.17, p>0.2; Figure 2).

We also found that other tree
species touched the black ant-acacia
trees most often, while the red ant-
acacia trees came into contact most often
with other red ant-acacia trees.
Although the types of species of plants
that touched the Acacia collinsii was not
the focus of this study, such

information, if collected in more detail
could provide the basis for future
studies.
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Figure 1. Mean # of individuals in
contact with acacia trees of varying
size classes.

DIsCUSSION (ESM, JPF)

Our results show a trend toward
less intruding vegetation on red versus
black ant-acacia trees. This trend was
observed over all size classes as well as
for the pooled data. However, there
was only a statistically significant
difference in clearing of intruding
vegetation between the two ant species
in the large acacia size class. These
results are consistent with our
hypotheses.

There were some problems with
our sampling techniques. Although our
procedure was to select trees nearest to
the focal points for each sampling sta-
tion, we may have under-sampled aca-
cia trees in hard-to-reach places, such as
areas overgrown with shrubs or nearby
acacias. In addition, a second group of

researchers was simultaneously collect-
ing related data on the same acacia trees,
which involved some disturbance of the
acacia trees and overgrowing vegeta-
tion. We used the generalization of
"red" or "black" ants to find our trees. In
at least one sample we used an acacia
occupied by black Crematogaster ants in-
stead of black P. flavicornis ants.
Finally, it is unclear what specific at-
tributes make the red ants more
effective clearers of intruding vegetation
than black ants. It is possible that the
red ants may form larger colonies than
the black ants.
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Figure 2. Mean # of individuals in contact
with acacia tree/1.5m of height.

In conclusion, acacias inhabited by
red P. flavicornis are better protected
from competing vegetation than acacias
occupied by black P. spinicola , but this
difference is significant only for large
acacia trees.
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