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Abstract. We studied seed predation on Dipteryx panamensis and tested for preference of D.
panamensis seeds by agoutis (Dasyprocta sp.). D. panamensis seeds were the preferred choice of
agoutis from five seed types. We also found that agouti predation on undispersed seeds of D.
panamensis was five times greater than any other common neotropical canopy trees previously
examined at La Selva. These results indicate that agoutis are a major seed predator of D. pana-
mensis and could influence its reproductive success. (LMM)

INTRODUCTION (KKI)

Dipteryx panamensis is an emergent
canopy tree commonly found in the
forests in the La Selva Biological
Reserve, Costa Rica. Because canopy
trees in neotropical forests have a very
low rate of regeneration, seed dispersal
is a major factor in their survivorship
(Clark 1986). Ten thousand years ago,
gomphotheres were the major seed dis-
persers in the neotropics, eating the
fruits, defecating the seed at a later time,
and allowing for the seed to germinate
at some distance from the parent tree
(Janzen and Martin 1983). After the ex-
tinction of these megafauna, other
species became important in seed dis-
persal. Today, the important agents in-
clude agoutis (Dasyprocta sp.), tropical
mammals that "scatter-hoard" seeds
(Janzen 1983). This involves carrying
the nuts away from the tree and burying
them for later consumption. The pro-
cess of seed burial is one of the only dis-
persal methods known to be effective for
the seeds of D. panamensis and has two
distinct advantages; the seed is moved
away from the parent tree (suggested by
the Janzen-Connell Hypothesis to be
beneficial for survivorship of the
seedling), and it is buried which facili-
tates germination. Because agoutis are
important to D. panamensis for success-
ful regeneration by burying a portion of
the seeds, agouti seed predation activity
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must be high if the tree is to regenerate

well. Thus, we would expect the agoutis

to prefer D. panamensis seeds.
We tested for preference by provid-

ing the agoutis with a choice of seeds

and examined the level of seed preda

tion by comparing the evidence of

agouti predatory activity under trees to
the activities of other seed predators.

METHODS (HAD)

We sampled six D. panamensis

trees adjacent to the Sendero Camino
Experimental Sur at La Selva Biological
Reserve, Heredia Province, Costa Rica.

We drew a transect from the tree trunk

and then collected all D. panamensis
seeds and seed fragments from 1m?2
plots, every other meter from the tree.
We collected over an area of approxi-
mately 10m?2 for each tree. We put the
seeds in numbered bags corresponding
to the tree sampled, counted the seeds,
and categorized them according to dis-
tinct markings made by specific preda-
tors on the discarded shell (Table 1). We
used this information as an indicator of
differential predation pressure on D.
panamensis seeds. The numbers were
recorded as percentages of seeds/tree
and we calculated a mean percentage of
seed predation for undispersed D.
panamensis seeds.

 Seed predator

Table 1. Categories of seed predation on Dipteryx panamensis.

Appearance of seed

9% of total predation

49.80
large birds
-two full split halves
43.90
Agouti
—chewed from side | -chewed off top half
0.
Hole boring
birds/ insects
4.13
Insects/ rot
-small bites in rotted material
-fungi covered
1.22
Whole/ new
(2
-greenish brown shell w/o fruit
-stem sometimes attached




Table 2. Comparison of studies conducted on agents of seed predation on canopy trees at La Selva.* Ik

Species studied Birds

Rodents/ agoutis

Insects/rot - Other

Pentaclethra
macroloba
(Jenson and Guariguata 1987)

negligible 1.6-8.3%

5-11% n/a

(fungal= negligible)

Pentaclethra n/a LOW

macroloba
(Pak, Mittler, and Sork 1988)

HIGH n/a

Jacaratia HIGH
costaricensis
(Grove and Sauer 1977)

NO INCIDENCE n/a

BATS POSSIBLE

Dipteryx panamensis 49.8% 43.9%

(this study)

4.13% BATS POSSIBLE

*Studies utilized varying methodology to arrive at results.

To look at potential seed preference
by the agouti, seeds of five species
known to be consumed by agoutis (D.
panamensis, Dussia macroprophyllata,
Jacaratia costaricensis, Pouteria standleyana
and Wellfia georgii ) were placed in rows
at five sites between field and forest lo-
cations to maximize number of agoutis.
The order of seeds were random at each
site. We monitored the sites at varying
intervals over the two day study and
recorded time in the plot, number of vis-
its, order of seed choice, and any behav-
ioral displays associated with the food
item.

RESULTS (SPC, HAD)

The highest percentage (49.8%) of
damage on undispersed D. panamensis
seeds was due to large birds. Seed pre-
dation caused by agoutis was estimated
at 43.9%. We attributed less than 5% of
the total damage on undispersed D.

panamensis seeds to insects/rot and
birds (4.15% and 0.83%, respectively;
Table 1). For comparison, Table 2
summarizes the findings of several
studies on seed predation.

We observed the removal of D.
panamensis seeds from four of the six
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plot sites and of the seven seeds taken,
only one was not a D. panamensis seed.
Although the numbers of seeds and seed
husks collected varied from tree to tree,
the relative percentages were similar for
all trees sampled. This trend was not af-
fected by varying the sample tree diame-
ter at breast height (DBH) or canopy
area.

DiscussioN (HAD, KKI)

We found that D. panamensis expe-
riences a high percentage of predation
by the agouti on undispersed seeds--at
least five times more than any other
canopy tree studied at La Selva. Bats,
birds, and other mammals may eat ei-
ther the fruit , leaving the seed, ingest
the seed, or prey on the seed. They do
not, however, play a major role in dis-
persal, for the D. panamensis seed must
be buried in order to germinate.
Because of the agoutis' scatter-hoarding
behavior, they are one of the only
mammals known to disperse the seed
successfully . Although the seed will
only survive if it is never retrieved, our
observations of agoutis readily burying
D. panamensis seeds support our as-
sumption that their scatter-hoarding be

avior is relatively common. Thus, it is

_conceivable that enough seeds are
puried and forgotten for sufficient D.

anamensis regeneration.
Agoutis seem to actively select D.

panamensis seeds over other possible
_choices, as shown in the feeding trials,

where six out of the seven seeds chosen

were D. panamensis. Because the order
of seeds in the plots were randomized

and all seed types were in equal view to

the predator, this preference was proba-
bly an active choice and not merely due

to chance.

Both the preference for D. panamen-
sis seeds by agoutis and their essential
role in the dispersal and burial of these
seeds illustrate an important relation-
ship between D. panamensis and its seed
disperser, Dasyprocta sp.
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