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The order Psittaciformes comprises 420 species,
including parrots, parakeets, cockatoos, lorikeets, pyrrhuras,
and macaws (IUCN, 2021). These birds have a peculiar set
of characteristics, such as zygodactyl feet, short neck, thick
and prehensile tongue, in addition to a strong, tall, and
curved beak, specialized in breaking hard seeds (Collar,
1997; Forshaw, 2010).

These animals are traditionally considered important
predators of pre-dispersal seeds (Francisco et al., 2002;
Trivedi et al., 2004; Haugaasen, 2008). However, recent
studies have drawn attention to the importance of
Psittaciformes in dispersing diaspores (Tella et al., 2015;
Tella et al., 2016; Blanco et al., 2016; Bafios-Villalba et al.,
2017; Blanco et al., 2018; Tella et al., 2019; Tella et al.,
2020). In the Neotropical region, information about
these interactions are still scarce (Tella et al., 2016, 2020;
Bravo et al., 2020). In the present study, we recorded
the primary dispersal of seeds of the macaw palm,
Acrocomia aculeate (Jacq.) Lodd. ex Mart. (Arecaceae), by
the Blue-and-yellow Macaw, (Ara ararauna) (Linnaeus,
1758) in the Brazilian Cerrado.

The records were carried out in Caiapé Mountain Range
(17°09'45” S,51°20°06” W; 572 m a.s.l.), in the municipality
of Caiap0nia, state of Goias, Brazil. Observations took place
ina pasture area inserted in the cerrado stricto sensu, during
the months of March and May 2015, from 8h00 to 11h00
and from 14h00 to 17h00, totaling 28h of observations,
performed during 10 no-consecutive sunny days. We used
binoculars with magnitudes of 8 x 42 mm to observe the
details of the interaction, cameras to record it and a GPS
device to estimate the dispersion distance.

The Blue-and-yellow Macaw is a large-sized parrot,
reaching up to 86 cm in length with body mass ranging
from 995 to 1380 g. It is one of the psittacids with the
broadest geographical distribution, occurring in eastern
Panama to Colombia, Venezuela, Guyana, Ecuador, Peru,
Bolivia, and Paraguay. It occurs in almost all Brazil, including
the North, Northeast and Midwest regions (BirdLife
International, 2021). Although it is not included in national
and international red lists, the Blue-and-yellow Macaw is

in decline in several places and became extinct in some
areas of its original distribution (Caparroz, 2003). Its diet
consists of fruits and seeds of several plant species, as
well as flowers and leaves, and even nectar (Collar, 1997).

The macaw palm (Acrocomia aculeata), also known as
macaiba palm, coyol palm, among other common names,
is a native species in several tropical environments, whose
stems can reach 10 to 15 m in height and 20 to 30 cm
in diameter (Lorenzi et al., 2010). Fruits have a globose
shape and are composed of a hard epicarp, a fibrous and
mucilaginous mesocarp, and a woody endocarp, firmly
adhered to the mesocarp (Lorenzi et al., 2010).

We collected 30 ripe fruits at random from three
individuals (10 from each tree), with a minimum distance
of 30 m between them, to obtain morphometric data and
proportion (%) of pulp (mesocarp). We measured the length
(distance between the insertion of the peduncle and the
apex) and the diameter (greatest distance perpendicular
to the axis) of fruits and seeds (seed surrounded by the
endocarp). We used a caliper with 0.1 mm precision for
measurements. We calculated the proportion of pulp based
on the relationship between the total mass of whole fruits
and the mass of the pulp. We measured masses using a
scale with 0.1 g precision.

We recorded 22 events of primary dispersion of seeds
of the macaw palm by the blue-and-yellow macaw. In
all records, the macaws searched for ripe fruits on the
trees and used the beak to pluck them at the peduncle
(Figure 1). Next, they flew with the fruit in their beak to
trees of other species, 40 to 300 m far from the mother
plant (Figure 2). While perched, the birds held the fruit
with one foot and removed the epicarp with the beak.
Then, they fed on the pulp and discarded the whole seed.
It was also possible to observe that the discarded seeds
had scarifications on the endocarp, caused by the beak
during the removal of the pulp.

The fruits had, on average, 46.08 + 2.28 mm in diameter
and 41.40 £ 2.45 mm in length, and 31.34% of pulp. The
seeds had, on average, 33.16 + 2.78 mm in diameter and
28.48 +2.07 mm in length. These attributes classified these
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Figure 1. Seed dispersal of the macaw palm, (Acrocomia aculeata), by the Blue-and-yellow Macaw (Ara ararauna) in a Cerrado area in
the state of Goids, Brazil. (A) Blue-and-yellow Macaws collecting fruits; (B) Blue-and-yellow Macaw flying with the fruit in its beak;
(C) Blue-and-yellow Macaw feeding on the pulp; (D) Seed discarded by the Blue-and-yellow Macaw. Photos: Leonardo B da Silva

(A, B, and D) and Glauco A. Pereira ©.
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Figure 2. Distribution of seed dispersal distances of the macaw palm,
(Acrocomia aculeata), by the Blue-and-yellow Macaw (Ara ararauna)
in a Cerrado area in the state of Goids, Brazil.

fruits into the so-called “megafauna syndrome”, that is,
large fruits whose seeds are dispersed by large terrestrial
vertebrates (Guimaraes Junior et al., 2008). However, our
records (100%) showed that the blue-and-yellow macaw
could be an efficient disperser of these diaspores, as it
showed great ability in collecting and transporting them
to places far from the mother plant. This ability to disperse
great fruits over long distances, was also observed for
other species of macaws (see Bafios-Villalba et al., 2017;
Blanco et al., 2019; Tella et al., 2020).
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In the family Arecaceae, species propagate mainly
through seeds, but, in general, their germination is slow,
occurs at a low percentage and under the influence of
several factors, such as the physical dormancy imposed
by the woody endocarp (Lorenzi et al., 2010; Neves et al.,
2013). Scarification caused by macaws during the removal
of the pulp is an intervention that may increase the
germination speed and rate, as the endocarp surface may
be exposed to water and gases (Lorenzi et al., 2010). In sites
where birds discarded seeds, it was possible to observe
some seedlings of the macaw palm, suggesting successful
seed dispersion by blue-and-yellow macaws. In fact, the
perches used by macaws during feeding can have a positive
relationship with the special distribution of immature
palms (Bafios-Villalba et al., 2017; Tella et al., 2020).

Macaws can perch for a long time on the same tree
while feeding (about 30 minutes; personal observation).
However, in our study, we observed that the crown of the
macaw palm trees did not provide a stable structure for
birds to perch while feeding, which forced them to fly
with the fruit in their beak to trees bearing stable perches.
After eating the pulp, birds returned to collect more fruits.
This behavior was repeated several times and probably
resulted from the low proportion of pulp of macaw palm
fruits, so that macaws had to collect a large number of
fruits during feeding activity.
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As psittacids are widely known as seed predators,
they have been neglected as dispersers (Blanco et al.,
2016; Montesinos-Navarro et al., 2017; Blanco et al.,
2018; Tella et al., 2019). Despite that, macaws can be
efficient in dispersing large diaspores, as they can collect
and transport them over long distances. In a scenario of
intense defaunation, it is important to look at the role of
psittacids in seed dispersal process, these birds can occupy
a niche left by large frugivorous vertebrates (Tella et al.,
2020). Therefore, studies that investigate the fruit diet and
feeding behavior of these animals in the wild, associated
with the reproductive ecology of plants, are necessary to
answer questions such as: what is the importance of these
birds for the recovery of degraded areas? and what are the
consequences of breaking these ecological interactions?
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