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BIOTROPICA 25(4): 419-425 1993
Diet of the Scaly-headed Parrot (Pionus maximiliani) in a
Semideciduous Forest in Southeastern Brazil'

Mauro Galetti?

Departamento de Zoologia, I.B., Universidade Estadual de Campinas, C.P. 6109, 13081 Campinas, Sao Pau-
lo, Brazil

ABSTRACT

The diet of the Scaly-headed Parrot (Pionus maximiliani) was studied during three consecutive years in a 250 ha
semideciduous forest in southeastern Brazil. The parrots showed a generalist and seasonal diet. Seeds composed 70.4
percent of the diet of parrots, followed by flowers (20.3%), corn from plantations that surround the forest (7.7%)
and fruit pulp (1.6%). In the dry season flowers constituted 38 percent of the diet and leguminous fruits comprised
41.2 percent of its diet. Parrots are important predispersal seed predators and have a high impact on the fitness of
plants in semideciduous forests, due to their high consumption of seeds and flowers.

RESUMO

A dieta da maritaca (Pionus maximiliani) foi estudada durante trés anos consecutivos em uma floresta de 250 ha no
sudeste do Brasil. As maritacas apresentaram uma dieta generalista e sazonal. Sementes compuseram a 70.4% da sua
dieta, seguido de flores (20.3%), milho das plantagdes que circundam a floresta (7.7%) e polpa de frutos (1.6%).
Na estacao seca as flores constituiram 38% da dieta das maritacas. Frutos das leguminosas perfizeram uma porgio
importante na dieta das maritacas (41.2%). As maritacas sio importantes predadores de sementes pré-dispersio e
exercem grande impacto no sucesso reprodutivo das plantas em florestas semideciduas devido seu alto consumo de

sementes e flores.

Key words:

PARROTS CONSTITUTE THE HIGHEST BIOMASS of canopy
frugivorous birds in tropical forests (Terborgh et a/.
1990), but the ecology of these birds is not well
understood because of the difficulty in studying
them (Roth 1984, Sick 1985, Oren & Novaes
1986, Snyder ez @/. 1987, Munn 1988, Chapman
et al. 1989, Forshaw 1989, Brandt & Machado
1990).

Psittacids are important seed predators on some
plant species (Higgins 1979, Howe 1980, Janzen
1981, Roth 1984, Galetti & Rodrigues 1992) and
sometimes seed dispersers of others (Hopkins &
Hopkins 1983, Fleming ez @/. 1985). Insects, snails,
and other plant material are also eaten by parrots
(Roth 1984, Sick 1985, Munn 1988, Forshaw
1989, Sazima 1989).

In this study the feeding ecology of the Scaly-
headed Parrot (Pionus maximiliani Kuhl) in a semi-
deciduous forest in southeastern Brazil is described.

' Received 26 June 1992, revision accepted 3 February
1993.

? Present address: Sub-Department of Veterinary Anat-
omy, University of Cambridge, Tennis Court Road, Cam-
bridge CB2 1QS, U.K.

Brazil; diet; flower eating; parror; Pionus maximiliani; seed predation; semideciduons forest.

The Scaly-headed Parrot is a medium-sized bird
(29 cm long) and weighs 233—289 g (Forshaw
1989). The species occurs from Northern Argentina
to North Ceard, Piaui and Goias in Brazil (Forshaw

1989).

STUDY SITE AND METHODS

From August 1988 to December 1991 I studied a
population of the Scaly-headed Parrot (Pionus max-
imiliani) at Santa Genebra Reserve in southeastern
Brazil. Santa Genebra Reserve is a 250 ha forest
fragment covered by subtropical moist forest (Hold-
ridge 1967) or tropical semideciduous forest (sensu
Longman & Jenik 1987) situated in Campinas
(22°47'S, 49°07'W;, 670 m a.s.l.), Sdao Paulo, Bra-
zil. The forest was fragmented in the 1950s and
the remnant area is surrounded by corn and soybean
plantations, and more recently by human habita-
tions.

Mean annual rainfall is 1366 mm, and the year
can be divided into wet (November—February), dry
(May—August), and transitional (March—April and
September—October) seasons. The mean annual
temperature is 20.6°C (Fig. 1).
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FIGURE 1. Lower: Mean monthly temperature and precipitation in Campinas, Sao Paulo, SE Brazil (1988-1991),
indicating periods of drought (stippled) and of rainfall superabundance (black). Middle: Phenology of woody plants
(from Morellato 1991). Upper: Monthly diet as percentage of feeding bouts of Pionus maximiliani at Santa Genebra
Reserve.




The forest has trees 1520 m high, and is
characterized by a discontinuous canopy and by
emergent trees reaching 30 m such as Cariniana
legalis (Lecythidaceae) and Hymenaea courbaril
(Caesalpinaceae). The Mimosaceae, Fabaceae, Ru-
biaceae, and Meliaceae are the most common plant
families (Morellato 1991).

The bird composition of Santa Genebra was
studied by Willis (1979) who recorded 146 species.
Just three parrot species live in the reserve, the Blue-
winged Parrotlet (Forpus crassirostris), the Scaly-
headed Parrot and an introduced pair of Orange-
winged Amazons (Amazona amazonica) (M.
Galetti, pers. obs.).

One to three days each week between 0630
and 1230, I walked along a 5 km route of forest
edges and trails recording the flock size and feeding
behavior of the parrots. All the seasons received the
same effort of field work. Whenever I found a parrot
feeding, I recorded a feeding-bout, each bout rep-
resenting one or more parrots feeding on the flowers,
pulp, or seed of a plant species. If the parrot changed
to another food source, a new bout was recorded
(Altmann 1974). Each feeding bout varied from a
few seconds to several minutes. This method of diet
calculation emphasizes the diversity of different items
ingested by parrots, but does not provide the amount
of each plant species used. However, I used this
method because parrots usually fly away upon de-
tecting the presence of an observer. The estimate of
the parrot’s diet is based on the frequency of feeding
bouts (see Snyder ez /. 1987).

Phenological data collected during the same pe-
riod as my study (Morellato 1991) were used to
estimate the seasonal food availability to parrots of
265 plant species (135 lianas and 130 trees and
scrubs) (Fig. 1).

The Spearman rank correlation (r,) was chosen
to evaluate the relationship between food avail-
ability and diet of parrots. The Kruskal-Wallis test
was used to evaluate the seasonal differences in the
parrot’s diet. Statistical analysis followed Zar (1984).

RESULTS

The Scaly-headed Parrot was observed in 182 feed-
ing bouts on 38 plant species from 18 families
(Table 1). The families most utilized by parrots
were Mimosaceae, Euphorbiaceae, and Fabaceae.
Legumes (Fabaceae, Mimosaceae, and Caesalpina-
ceae) comprised 41.2 percent of the feeding bouts
(Table 1). Seeds comprised 70.4 percent of the
parrot’s diet, followed by flowers (20.3%), corn

Diet of the Scaly-headed Parrot 421

(7.7%) from plantations surrounding the reserve,
and fruit pulp (1.6%).

Santa Genebra forest showed a seasonal avail-
ability on flower and fruit throughout the year (Mo-
rellato 1991; Fig. 1). Flowers have two peaks of
availability, being one in March (end of wet season),
and one in October (beginning of wet season). Al-
though fruit availability increased during the dry
season (Fig. 1), most species have dry wind dis-
persed fruits (Morellato 1991).

The diet of parrots at Santa Genebra changed
seasonally (Kruskal-Wallis test, x> = 33.38, P <
0.001). Flower eating was higher during the dry
season (ca 39% of feeding bouts, Fig. 1) than in
the wet (14.5%) and transitional season (12.3%).
Flower feeding was not correlated, however, with
flower availability (r, = 0.21, N = 12, NS).

Seeds were consumed throughout the year but
more often in the wet season (83% of feeding bouts;
Fig. 1). Seed eating was negatively correlated with
fleshy fruit availability (-, = —0.67, N=12, P <
0.05). Corn was eaten mostly in May when ripening
fruits were present in nearby fields (Fig. 1). A large
flock of 35 Scaly-headed Parrots was seen eating
corn. In the forest the mean flock size is about 2.5
parrots, ranging from 2 to 10 birds (M. Galetti,
pers. obs.).

The Scaly-headed Parrot ate 29 fruit species at
Santa Genebra (Table 1). The size of fruits con-
sumed ranged from Astronium graveolens capsules
1.8 cm long to large Inga pods 18.5 cm in length.
Most (89% of feeding bouts) of the fruit con-
sumption occurred in the forest canopy. The seeds
of three species of Inga and of Dicella bracteosa
were the species most frequently consumed by Pion-
#s at Santa Genebra (Table 1). In all fruit species
the parrots ate the seeds as well. On only three
occasions were the parrots observed to eat pulp of
Chrysophylum marginatum and Calophyllum bras-
iliensis fruits. Dry nonfleshy fruits (18 species) were
consumed by parrots mainly during the dry season
when they were available. The parrots were not
observed dispersing seeds by endozoochory, mainly
because all species eaten have large seeds. However,
when feeding, parrots drop many fruits on the ground
which then become available to secondary seed dis-
persers (ants or rodents).

Parrots ate 13 species of flowers at Santa Ge-
nebra, consuming petals, the ovary, and even pollen
in Chorisia speciosa. Bird and bat pollinated flowers
rich in nectar were eaten by patrots. It is noteworthy
that the parrots were the main predator of flowers
of Inga spp., which were its main seed source.
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TABLE 1.  Plants eaten by Pionus maximiliani a¢ Santa Genebra Reserve, Campinas, southeastern Brazil.
Month,
Type Feeding % of part Abun-
Species fruit*  bouts®  diet eaten dance!
ANARCADIACEAE
Astronium graveolens Jacq. D 4 2.2 Oct (se) frequent
APOCYNACEAE
Aspidosperma polyneuron Muell. Arg. D 3 1.65 May (se) occasional
ARALIACEAE
Dendropanax cuneatum Decne & Planch. F 1 0.55  Oct (se) rare
BIGNONIACEAE
Pyrostegia venusta (Ker-Gaw) Miers 3 1.65  Jul () frequent
Zeyhera tuberculosa (Vell.) Bur. 1 0.55 Jan (fl) occasional
Unidentified species D 1 0.55 Jan (se) indet.
BOMBACACEAE
Chorisia speciosa St. Hill. 2 1.10  May (fl) rare
Pseudobombax grandiflorum (Mart et
Zucc) Robins 3 1.65  Jun (f) occasional
CAESALPINACEAE
Copaifera langsdorffii Desf. F 3,6 495 Jan (fl), Apr—Jun (se) frequent
Hymeneae courbaril Plum. et Endl. F 1,4 2.75  Oct (fl), May—Mar (se) occasional
CECROPIACEAE
Cecropia hololeuca Miq. F 1 0.55 Dec (se) occasional
EUPHORBIACEAE
Croton floribundus Spreng D 16 8.8  Nov-Mar (se) frequent
Croton salutaris Casar. D 1 0.55 Jan (se) frequent
Dalechampia pentaphylla Lam. D 2 1.10  May-Jun (se) frequent
Pachystroma longifolium Muell. Arg. D 13 7.15  Jun-Oct (se) frequent
Pera glabrata Poepp. ex Baill. F 1 0.55 Nov (se) rare
Sebastiana sp. D 1 0.55 Nov (se) frequent
FABACEAE
Centrolobium tomentosum Guill. ex Benth 0.55 Feb () frequent
Erythrina falcata Benth. 11 6.05  Aug-Sep (fl) localized
Lonchocarpus guilberminianus (Tul.)
Malme D 1 0.55 Jan (se) rare
Macherium nictitans Vog. D 2 1.10  Jul (se) rare
Macherium aculeatum Raddi D 3 1.65 Jul-Aug (se) rare
Myroxyllon peruiferum L. 2 1.10  Jul-Aug () rare
Platypodium elegans Vog. D 1 0.55 Dec (se) frequent
GRAMINEAE

Zea mays L. F 14 7.7 Jan, Apr (se) localized
GUTTIFERA

Calophyllum brasiliensis St. Hill. F 1 0.55  Jun (pu) localized
MALPIGHIACEAE

Dicella bracteosa (Juss.) Griseb D 18 9.9  Jan—Mar (se) frequent
MIMOSACEAE

Piptadenia gonoacantha (Mart.) Marbr. D 1,7 4.4  Jan (fl), Jul-Sep (se) frequent

Inga spp. (luschnantiana, affinis,

uruguensis) F 8,22 16.5 Aug-Dec (fl), Sep—Mar (se) frequent

Acacia polyphyla DC. D 2 1.10  Aug (se) frequent
MYRTACEAE

Eucalyptus sp. 2 1.10  Jul (fl) localized
RHAMNACEAE

Columbrina glandulosa Perkins D 2 1.10  Sept (se) rare
RUTACEAE

Esembeckia leiocarpa Engl. D 12 6.60  Apr—Jul (se) occasional

Metrodorea stipularis Mart. D 2 1.10  Jul-Sep (se) occasional
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TABLE 1. Continued.
Month,
Type Feeding % of part Abun-
Species fruitt  bouts®  diet eaten* dance!
SAPOTACEAE
Chrysophyllum marginatum (Hook. et
Arn) Raldk F 2 1.10  Mar-Apr (pu) rare
TILIACEAE
Luehea divaricata Mart. 1 0.55 Dec () rare

a Type fruit: D = dry fruit; F = fleshy fruit.

b In plants where both flowers and fruits are consumed, the first number is flower and the second is seed.

¢ Part eaten: pu = pulp, se = seed, fl = flower.

d Plant abundance: frequent = species common in the forest; occasional = species not common; localized = species
that are found in specific microhabitats, such as swamps; rare = known from few individuals in the forest.

Some of the flowers eaten were from tree species
that produce abundant and conspicuous flowers in
a short period, such as Copaifera langsdorffii, and
Erythrina falcata. The Scaly-headed Parrot, to-
gether with capuchin monkeys (Cebus apella) and
brown howler monkeys (Alonatta fusca) destroyed
the entire flower crop of Erythrina falcata.

Leaves were usually ignored by parrots. On two
occasions the parrots mandibulated leaves of Zey-
hera tuberculosa, but they were not eaten. Parrots
were observed eating galls of Piptadenia gonoacan-
tha, perhaps for the insects.

DISCUSSION

Parrots may play an important role in the damage
of fruit crops of some tree species (Higgins 1979,
Howe 1980, Janzen 1981, Galetti & Rodrigues
1992). They are also known to damage cultivated
crops, mainly corn (Bucher 1992). If we consider
the annual diet, corn seeds were consumed in mod-
eration by Pionus at Santa Genebra. However, in
March corn was an important food source to parrots,
comprising about 19 percent of their diet. The char-
acteristics of fruits used in agricultural crops are
usually similar to the fruits eaten by parrots in the
forest (massive crops, large seeds, and clumped dis-
tribution). The damage of the Scaly-headed Parrots
in the corn plantations was not quantified, but the
agriculturists argued that the parrots together with
capuchins are the main pests in the corn fields sur-
rounding the reserve.

Seeds of leguminous species, which are abun-
dant in the forest, were the most important diet
items of the Scaly-headed Parrot at Santa Genebra.
In a parrot community in Amazonian forest, Roth
(1984) also observed that leguminous fruits, es-
pecially Inga spp., were very important in the diet

of patrots and macaws. Parrots can act as important
predispersal seed predators, while bruchid beetles
are important postdispersal seed predators of le-
guminous trees (Janzen 1969). Leguminous seeds
generally have high levels of secondary compounds
to deter seed predation and some seeds such as
Lonchocarpus are rejected by all vertebrate seed pred-
ators (Janzen et a/. 1990). At Santa Genebra I did
not analyze the secondary compounds of plants eat-
en by parrots, but I saw the Scaly-headed Parrot
eating Lonchocarpus guilberminianus only once, and
few fruits were eaten. However, the lower con-
sumption of Lonchocarpus seeds may be due to its
low abundance in the forest. On the other hand,
there occurs at the study site, at least, two species
of Croton (salutaris and floribundus). Both have a
high density and their fruits are very similar mor-
phologically. However, usually only fruits of C.
Sfloribundus were eaten by parrots and other verte-
brate seed predators (Galetti 1992). Croton salutaris
fruits are probably avoided by parrots and other
vertebrate seed predators, due to the high amount
of secondary compounds (A. Caldas, pers. comm.).
Munn (1988) observed, however, that macaws can
eat toxic fruits in Peru, but he also did not analyze
the secondary compounds of these fruits.

Although dry fruits sometimes have hard struc-
tures to deter seed predators, they composed a large
percentage of the diet of parrots, squirtels, and capu-
chin monkeys in semideciduous forests (Galetti
1992). However, some fruits were eaten only by
capuchin monkeys, which have a strong jaw mus-
culature capable of breaking hard fruits, such as
Lecythidaceae species (Peres 1991).

The Scaly-headed Parrots did not disperse any
plant species by endozoochory at Santa Genebra.
Janzen (1981) argued that parrots can destroy even
small seeds of Ficus spp. On the other hand, Flem-
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ing et al. (1985) observed that Brotogeris parakeets
can disperse tiny seeds of Mutingia calabura. Al-
though I never saw parrots eating Ficus fruits, they
have been observed in the diet of the Scaly-headed
Parrot in Mato Grosso, Brazil (Stones & Roberts
1935).

Flowers have been recorded infrequently in the
diet of parrots, although these resources may have
been underestimated (Roth 1984). For the Scaly-
headed Parrot’s diet at Santa Genebra, flowers were
the second main food item comprising about 20
percent of their diet. Flowers are also usually eaten
by other parrot species in the Atlantic forest in
southeastern Brazil (Galetti ez /. 1992). Snyder es
al. (1987) observed the Amazona vittata eating
flowers only three times in Puerto Rico (of a total
of 118 feeding bouts). In contrast to Australian
parrots (Forshaw 1989), neotropical parrots have
not been observed to pollinate flowers and are main-
ly destructive.

Parrots may greatly reduce plant fitness when
they consume flowers and seeds. The high predation
on Inga flowers by parrots may have decreased the
number of fruits set; Inga fruits were one of the
most important items in the Pionus’ diet. Ayres
(1986) observed the same pattern of utilization in
the Eschweilera (Lecythidaceae) flowers and fruits
eaten by Cacajao monkeys, a specialized seed pred-
ator. He suggested that Eschweilera is sufficiently
abundant that enough fruit remains to support the
Cacajao population. Probably the long period of

flowering in Izga and their high density at Santa
Genebra are enough to satiate the parrots and con-
sequently some fruits are set. On the other hand,
Erythrina falcata produce massive flower crop in a
short period, and are particularly rare at the study
site. During my field work at Santa Genebra I never
saw fruits of this leguminous tree, because all flowers
were eaten by parrots and monkeys.

The intense consumption of flowers by Scaly-
headed Parrot at Santa Genebra can be due to the
fact that this population thrives in a small forest
fragment which apparently has lower food resource
than continuous forests. On the other hand, flower
eating may be a common behavior of parrots and
monkeys thriving in semideciduous forests in south-
eastern Brazil (Galetti 1992). More studies about
the role of parrots as seed and flower predators are
important to predict their impact in forest fragment
regeneration and agricultural crops.
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