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INTRODUCTION

The reduction of natural forests to small and isolated frag-
ments caused by anthropogenic interference is one of the
mean causes of biodiversity loss in tropical forests and one
of the biggest threats to tree populations. Besides the di-
rect forest area reduction and habitat loss that can cause
extinctions, reduction of species richness and modification
in the organization of trophic communities, one of the con-
sequences of forest fragmentation is the edge creation. This
new environment might expose the forest to atypical con-
ditions that can modify or extinguish necessary abiotic and
biotic conditions to survival of animals, seeds and seedlings,
and drastically affect phenomena such as territorial behav-
ior and feeding habits of various animal species, pollination,
and seed predation (Laurance et al., , 2002).

Seed dispersal and predation interactions in the tropics are
likely to be affected by forest fragmentation because many
plant species are subject to animal dispersal and/or preda-
tion, and habitat disturbance tends to reduce or eliminate
these vectors. The trophic rank hypothesis, based on the
species–area relationship, suggests that increased suscepti-
bility to habitat fragmentation should be found at higher
trophic levels. Thus, it is expected perhaps, that seed preda-
tors should be more affected by habitat fragmentation. Oth-
ers factors as seed density, seed size and fruit handling by
vertebrate seed dispersers, can also affect directly or indi-
rectly the seed predation.

Seed predation is one of the most important factors de-
termining seed survival, and consequently an important
process of inter - specific interaction in regulation of the
structure and composition of the plant community (Schupp
1990). Seed and seedling predation is intense for many tree
species and many of them lose a substantial proportion of
their seed production to predators. The seeds of most eco-
nomically important species are significantly damaged by
insects, which are the main biotic agents responsible for seed
deterioration, principally by affecting germination capacity.

Palm trees, very common in Atlantic forest regions, produce
fruits throughout most of the year, and are therefore impor-

tant food source at fruit scarcity periods. Studies indicate
that palms have great importance for the diet of several an-
imals, and their fruits are consumed by a large variety of
vertebrates. Despite their diversity and importance for the
fauna, studies about Atlantic forest palms are scarce, and
palms can be suffering drastically the fragmentation effects
(Wright & Duber 2001). The endosperm of palm seeds has
high nutritional value, which increases the chances of pre-
dation.

OBJECTIVES

The aim of this paper is to compare the Syagrus romanzof-
fiana seed predation by insects of semi - deciduous Atlantic
forest fragments in southeastern Brazil. The specific objec-
tives are: (i) to compare the seed predation rates between
the edge and the interior (ii) to compare the species com-
position found in both habitats (edge and interior) (iii) to
analyze if the density, size or weight of the fruits influence
the predation rates. We expected to find lower predation
rates and less typical forest species in the edge, probably be-
cause of a depression in the abundance, diversity and species
richness of seed predators, which are mainly specialized in-
sects that respond to the environmental fluctuations result-
ing from fragmentation (Chacoff et al., , 2004). Moreover,
we expected that the larger fruits and those found in high
densities had higher probability of predation, because the
seed predators may choose abundant food sources and that
offer a better cost - benefit balance (Brewer 2001).

MATERIAL AND METHODS

The study was carried out in three fragments of semi - de-
ciduous Atlantic forest (fragment I - 65 ha; fragment II-52
ha; fragment III - 14 ha) within a radius of 30km around the
city of Alfenas (21º 25’ 45” S e 45º 56’ 50” W) situated in
the south of the State of Minas Gerais, southeastern Brazil.
The climate is classified as Cwa according to Köeppen, and
mean annual precipitation ranging from 1400 to 1700 mm.
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Syagrus romanzoffiana is the most common palm species in
semi - deciduous Atlantic forest and its fruits have approx-
imately 2.5 cm of diameter and 1.6 ± 0.3 g of mass, with
soft exocarp and solid endocarp. This palm produces fruit
throughout the year, but the peak fruiting period occurs
mainly between February and August.

Ten palms (at least 50m away from one another) were ran-
domly selected and marked on each fragment, five in the
forest edge (between 0 and 10 m from the matrix) and five
in the interior forest (in the center of the fragment). All
fragments were visited monthly during the fruiting period,
and all the recently - fallen fruits under each adult palm
were collected, measured, weighed, and visually examined
for the quantification of eggs and emergence holes of adult
insects. Then twenty fruits from each collected sample (each
palm on each collecting day) were opened for the quantifica-
tion of larvae, and ten were stored in plastic pots for further
identification of adults that emerge. Predation was defined
as the presence of larvae or emergence holes (= endosperm
consumed), and predation rates represent the percentage of
seeds predated.

The relationship between predation rates and density, size
or weight of the fruits was analyzed by Multiple Linear Re-
gression, and the Anova Hierarchy was utilized to compare
the predation rates between edge and interior, after arcsine
data transformation.

RESULTS AND DISCUSSION

From a total of 1586 fruits found at the edge and 1195 in the
interior, 3.0( ±7.9)% and 1.7( ±4.9)% respectively showed
damage caused by insects. There were no difference on pre-
dation rates between palms located at the edge and in the
interior (F1,4 = 0.15; p = 0.71). The number of fruits col-
lected under each palm ranged between 12 and 150. The
length, width, and weight of fruits were on average 2.6 (
±0.3) cm; 1.8 ( ±0.3) cm and 4.4 ( ±1.6) g respectively.
The predation rate (R 2 = 0.27; p = 0.83) and the per-
centage of fruits with eggs (R 2 = 0.29; p = 0.21) were not
influenced by any of the variables considered (density, size
and weight of the fruits). The presence of egg(s), larva or
emergence hole were mutually exclusive, 45 fruits presented
egg(s) (up to eight eggs), 29 showed only one larva, and
36 presented only one emergence hole. From some personal
observations, it was clear that only those with partial pulp
removal exhibited egg(s). The fruits are still stored because
the time of larval development is extremely variable and can
last several months. Thus, the species composition was not
obtained yet.

The predation rates did not differ statistically between edge
and interior, and did not influence by density, size or weight
of the fruits. Four hypotheses were considered to explain
these results. The first hypothesis suggests that the results
could be consequence of predators scarcity likely related
to size and disturbance historical of the fragments stud-
ied. Most studies about palms (Pizo et al., , 2006; Salm
2006; Ramos et al., , 2001) showed seed predation rates by
insects higher than 15%; some recorded rates higher than
60%. But all these studies were performed in fragments
larger than 400 ha, while the largest fragment of the present

study has 65 ha. Therefore, the ratio perimeter/area very
high in smaller fragments can increase the permeability con-
ditions imposed by the edge, there is an extrapolation of the
conditions of the edge to the interior of the forest.

Several studies show a decrease in the seed predation by in-
sects in forest fragments (Chacoff et al., , 2004; Cascante
et al., , 2002; Wright & Duber 2001), they suggest that the
intensity of this interaction is depressed in small fragments.
Predation of eggs by ants, parasitoids, and typical edge ef-
fects as high temperature and lower humidity are causal
factors of mortality for insect seed predators.

The second hypothesis regards as a limiting factor to seed
predation the absence of fruit pulp removal, maybe as a re-
sult of low activity of vertebrate seed dispersers that can
also be affected by forest fragmentation. Studies have re-
ported the influence of fruit handling by vertebrates on in-
vertebrate seed predation. Silvius & Fragoso (2002), study-
ing Attalea maripa seed predation, observed that the partial
fruit pulp removal increases the susceptibility of the seeds
to bruchid beetle attack. Many studies with high predation
rates recorded (Pizo et al., , 2006; Salm 2006; Silvius &
Fragoso 2002), previously removed the fruit pulp to maxi-
mize the oviposition probability.

The third hypothesis suggests that the predation rates
found in the present study could present a temporal vari-
ation (Allmen et al., , 2004), being low only during cer-
tain periods. This variation may demonstrate differences
between edge and interior not evidenced yet.

Finally, the results can be different if the pre - dispersal
predation is also analyzed (next stage of the present study).
Although the scarcity of studies related, some authors (Cha-
coff et al., , 2004; Cascante et. al 2002) have demonstrate
the forest fragmentation effects on the pre - dispersal preda-
tion. They suggest that this interaction is affected in small
fragments, mainly by the edge effect on the community of
the predator insect. Silva et al., , (2007), studying the Sya-
grus romanzoffiana seed predation, found fruits predated
only by curculionid beetles with morphological characteris-
tics similar to Revena rubiginosa, and noted that the ovipo-
sition occurred in pre - dispersal period. Alves - Costa &
Knogge (2005) described the larval development of Revena
rubiginosa in seeds of Syagrus romanzoffiana; they showed
that: (i) the eggs are deposited directly inside the seeds
(not in the fruits surface like does the bruchids), (ii) that
the oviposition occurs therefore during the fruit develop-
ment while the endocarp is still soft and may be penetrated
by the females rostrum, and (iii) that only one larva survives
and develops per fruit.

Besides the hypotheses that had been considered, the ab-
sence of relationship between predation rates and density,
size and weight of the fruits can be associated to low number
of fruits predated and low egg infestation.

CONCLUSION

Although differences had not been detected in the predation
rates between edge and interior, the predation process in the
fragments studied may be suffering strong influence of the
forest fragmentation as the hypotheses mentioned suggest.
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It is important to remind that the plants reproductive suc-
cess is affected by several factors (not only seed predation).
Also, genetic variability of plants and seeds wasn’t analyzed,
neither pollinators activity, nor seed dispersal and germina-
tion rates. So the investigation of these hypotheses, as well
as, these others preponderant factors to plants reproductive
success, may contribute well to elucidate some effects of the
forest fragmentation.

(A special thanks to research group ECOFRAG (Ecology
of fragments at south of Minas Gerais, Brazil) of Universi-
dade Federal de Alfenas-UNIFAL, and to FAPEMIG (pro-
cess 340/07) for supporting the project.)
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