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Abstract. 1t has been suggested that the lack of climbing structures such as suckers and tendrils
may influence where lianas can grow successfully. In order to examine this idea, we looked at
the abundance of lianas in trees along the Sendero Casa Fran, Cerro Cacao, Guanacaste National
Park, Costa Rica. We compared the abundance of small lianas in small versus large trees as well
as the abundance of small and medium lianas in large trees of rough vs. smooth bark type. We
found a greater mean number of lianas in small trees and a greater mean number of small and
medium lianas in large trees with rough bark type. These results support the hypotheses that
young lianas will experience higher survivorship on young trees and trees with rougher bark.
(MBR)

In an observational study we exam-
ined the distribution patterns of small
lianas in trees of varying size class and
bark type, with the assumption that size
correlates positively with age. We ex-
pected to find more small lianas in small
(young) trees than in large (old) trees,
and we predicted that small lianas
would occur in greater abundance in
trees with more suitable bark.

INTRODUCTION (MS, MBR)

Growth patterns of trees in tropical
systems have been well studied. Little
research, however, has been devoted to
the dynamics of liana growth and colo-
nization of trees. The absence of climb-
ing structures may result in differential
survivorship of lianas growing under
different conditions.

We hypothesized that young lianas
become established in higher abundance
on young trees. This pattern could be
explained by the lack of specific
adaptations for climbing in lianas,
resulting in preferential establishment in
the crowns of young trees. Such vines
would only reach the canopy as the tree
grows. Additionally, lianas may
germinate more readily in higher light
environments, such as gaps, where
young trees also dominate. Therefore
lianas may be found, when young, more
often in young trees. We also predicted
that young lianas will survive longer in
trees characterized by more suitable
bark. Smooth bark provides a poor sub-
strate for attachment of climbing lianas,
and trees with smooth, flaky bark may
be more successful in preventing liana
establishment.

METHODS (EDOH)

A transect approximately 200m in
length was established above 400m
elevation along the Sendero Casa Fran
in Volcan Cacao, Guanacaste National
Park, Costa Rica, on January 18-19, 1993.
Trees greater than 5cm DBH and within
10m of either side of the trail were
surveyed for the presence of lianas. We
located 98 trees with lianas and
measured their DBHs. The climbing
stems associated with trees were
carefully examined in order to exclude
all hemiepiphytes (e.g., Ficus and
Clusia) and aroids (e.g., Monstera) from
the sample. Then the DBH of the lianas
was recorded.

The bark of the host tree was sub-

jectively described for later classification
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Figure 1a. Size class distributionof trees
(small 15-20, medium 20-50, large >50)
containing lianas.
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Figure 1b. Size class distribution of lianas
(small <1.5, medium 1.5-5, large >5) .

_as either suitable or wunsuitable
_ substrate. Bark that was very rough or
_ Contained fissures was considered a
 Suitable substrate, while smooth, flaky,
- Or scaly bark was considered an
_unsuitable substrate. We plotted
_ Separate size class distributions for trees
- and lianas. By visually assessing the

peaks and valleys of these histograms,
the tree DBHs were divided into three
size classifications, small, medium and
large. Large trees were used to analyze
the effects of bark type because small
trees all tend to have quite smooth bark.
Small and medium lianas were
combined for this test because they
would most likely be affected by bark
substrate variability. Large lianas may
have reached the canopy when the host
tree was young and smooth, and thus
bark type may not have an influence on
the establishment of large lianas.
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Figure 2. Mean # of small lianas on small and
large trees at Cerro Cacao, Costa Rica.

RESULTS (SPC)

The dominant size class of trees
supporting lianas was 5-20cm DBH. We
used this distribution to divide the trees
into three size classes: 5-20cm, 20-50cm,
and >50 cm DBH (Figure 1a). Inlooking
at the distribution of lianas, we found a
high incidence of lianas with a DBH of
less than 1cm. We used this distribution
to divide the lianas into three size



classes: <1.5cm, 1.5-5c¢cm, and >5cm
DBH (Figure b).

We found that there were signifi-
cantly more small lianas on small trees
than on large trees (Two-tailed: R=1169,
p< 0.01; Figure 2). We also determined
that there was a higher number of small
and medium sized lianas in large trees
with rough bark than in large trees with
smooth bark (Two-tailed: p<.001, R=435;
Figure 3).
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Figure 3. Mean # of small and medium lianas
on large trees of both smooth and rough bark
type at Cerro Cacao, Costa Rica.

DISCUSSION (MS, SPC, MBR)

Provided that the size of lianas cor-
relates positively with age, our results
support our two hypotheses: younger
lianas were represented in greater
proportions in smaller trees and in trees
with more suitable bark than in large
trees and in trees with less suitable bark,
respectively.

If younger lianas become estab-
lished more successfully in younger
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trees, we can then speculate as to a pos-
sible explanation of this pattern. Some
lianas lack the physiological adaptations
(i.e. suckers) required to climb their re- |
spective host trees. Such lianas may
reach the canopy by anchoring to the
crown of a young tree and subsequently
ascending to the canopy as the host tree
grows.

In this study we assumed that
lianas germinate with equal probability
near large and small trees. However, it
has been suggested that lianas germi-
nate most successfully in high light
conditions, often the result of a distur-
bance. Therefore, the greater abundance
of young lianas on small trees may be
simply the result of early successional
patterns of growth. Further
examination is necessary before we can
accept our hypotheses.

The fact that we found more small
and medium lianas in the trees with
rough bark suggests that this type of
bark is the most favorable substrate for
lianas. Structural heterogeneity of the
tree surface may facilitate attachment
and reduce the attrition rate of lianas.
Conversely, a liana that reaches the
canopy creates measurable stress on the
host tree. Thus, natural selection may
favor trees with smooth or flaky bark, an
adaptation which may prevent the es-
tablishment of lianas.




