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ABSTRACT

Nectar of nocturnal flowers may be used by diurnal species that occasionally accomplish seconda-
ry pollination. Thirteen bird species visit€&hryocar brasiliensdlowers in central Brazil. There is

a temporal separation between nectarivores and non-nectarivores species. Nectarivores birds visited
flowers late in the morning, while other species appear edtlidsrasiliensenectar may be an al-
ternative resource to birds visitors during the dry season.

Key words birds, Caryocar brasiliensgnectar, resource.

RESUMO
Aves diurnas visitandoCaryocar brasilienseCamb. no Brasil Central

O néctar de flores noturnas pode ser utilizado por uma fauna diurna. As fl@asydear brasiliense

foram visitadas por 13 espécies de aves, no Brasil central. H4 uma distribuicdo temporal entre
nectarivoros e nao-nectarivoros. Aves nectarivoras concentram suas visitas no final da manha e a tarde,
outras aves, no inicio da manh&. O nécta€dbrasiliensepode ser um recurso alternativo para as

aves visitantes na estacdo seca.

Palavras-chaveaves,Caryocar brasiliensgnéctar, recurso.

INTRODUCTION MATERIAL AND METHODS

Pollination by neotropical bats involves light- Field work was conducted from September
colored nocturnal flowers that release strong, dis4 to 9, 1999, in Cerradgensu latof the Reserva
tinct odors (Endress, 1994). According to RochaEcoldgica do Instituto Brasileiro de Geografia e
et al. (1991), opportunistic diurnal species or se-Estatistica (15°45’S and 47°48'W; altitude:
condary pollinators may use nectar produced by,000 m), Distrito Federal, Brazil. The climate is
nocturnal flowersCaryocar brasiliensgis visited  tropical, with rainy summers and dry winters.
at night by bats, moths, wasps and ants (Gribel, Caryocar brasiliens&Camb. (Caryocaraceae),
1986) and, during the day, by birds, bees, waspsr “Souari Nut”, is common in central Brazil, with
(Gribel, 1986; Rochat al, 1991), ants, moths and up to 30 flowers per inflorescence during the se-
beetles (Rochat al, 1991). It is self-compatible, cond half of the dry season (July-September) in
but the fruit-set is higher when cross-pollinationthe Distrito Federal. Nectar is produced at a
occurs (Gribel & Hay, 1993). The objectives of constant rate from the time anthesis starts, between
this study were to list diurnal bird visitors 6&-  18:30 and 20:00, until dawn (Gribel & Hay, 1993).
ryocar brasilienseflowers and evaluate tempo- ThreeC. brasilienseindividuals were observed
ral distribution as well as agonistic interactionseach one on alternate two days, from 6:00 to 10:00
between birds. and from 15:30 to 18:00, resulting in 32 hours and
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50 minutes of total observation time, with a 7 x 25 Flowers were visited more from 7:00-8:00,
binocular. For each visit, the following items werejust after the dawn peak of caloric reward. Even
observed and recorded: a) bird species (accordinpough no nectar production between 9:00
to Frisch, 1981, and Grantsau, 1988), b) time ofind 10:00 was recorded, birds may be using resi-
day, c) duration of visit (in seconds) and d) occur-dual nectar (Fig. 1). Permanence time was greater
rence of agonistic interactions. between 7:00 and 9:00, decreasing thereafter
In 14 flowers, volume (0.5 ml syringe) and (Fig. 2).
concentration (refractometer) of nectar were mea- Visits by Thraupidae pairs were common (35%
sured between 6:00 and 10:00. During nectaof 23 pairs)C. cristatellusprobed flowers in groups
removal, flowers were isolated in paper bags tmf three and six. In spite of the simultaneous presence
avoid visits by birds. Percentage of sugar in theof individuals of the same or different species,
nectar was converted to grams per liter. Each milliagonistic interactions were rare (2.5% of the visits;
gram of sugar per milliliter of nectar contains fourn = 3).T. rufusattackedr. rufusandT. sayacaand
calories (Kearns & Inouye, 1993). T. furcataattacked an unidentified Trochilidae 2.
Chi-square test was used to compare the dis-  Insects, which use the inner, also viGit
tribution of birds which main diet is nectar (nectari- brasiliense flowergnd/or outer part of the calyx,
vores) and main diet is not nectar (non-nectarivoreg)ossibly the extra-floral nectaries. None of the birds

between 6:00 to 8:00 and 8:00 to 10:00. caught insects.
RESULTS DISCUSSION
Thirteen species of three families visit€d In the Cerrado, the peak of flowering and

brasiliense mostly Thraupidae (59%; n = 7) (Table fruiting is during the rainy season, b@t bra-
1). Seven species were new records at flowers dlienseflowers in the dry season (Oliveira, 1994).
this plant (Gribel, 1986; Roclet al, 1991). Taking Perhaps chiropterophilous flowers blossom in pe-
into account all species recorded @rasiliense  riods of low production of fruits so as to attract
(n = 24 species), the main families were Thraupidaenore pollen-carrier species (Sazima & Sazima,
and Trochilidae (29%, n = 7 each). 1975,apudGribel & Hay, 1993)C. brasiliense
The time was recorded for 99 out of 131 may be using this strategy with its primary pollina-
visits. In the mornings there were 5.4 visits pertors and, as a consequence, diurnal floral visitors
hour; while in the afternoons there was only 1.0.have benefited. According to Baumgarten (1994),
Only hummingbirds visited unopened flowers in nectar continues to be produced for up to 10 hours
pre-anthesis during the afternoon (n = 8). after anthesis, and its availability depends on the
Thraupis sayacandAmazilia fimbriatavisi-  rate of production and occasional removal by pre-
ted flowers the most (25%; n = 30 and 13%; n =vious visitors. It is also possible that early morning
16, respectively). However, mean visit time (in se-nectar production occurs in flowers with a later
conds) was longer fo€yanocorax cristatellus anthesis after the evening pattern of most flowers.
Tachyphonus rufuandThraupis palmarunfTable Environmental disturbance, seasonality and/
1). Species such asfimbriata, Hemithraupis guira  or lack of resources have been suggested as factors
andT. sayaca visited flowers often but, briefly. that cause modifications in the standard diet (Aradijo,
Visit time was significantly differeng = 55.97; 1996; Guix & Ruiz, 1998). Seasonal resource
p < 0.001), for nectarivores and non-nectarivoresvariations affect the dynamics of nectarivores birds
The latter visited more between 6:00 and 8:00 whil@nd decrease in nectar availability may cause mi-
the nectarivores 8:00 and 10:00 (Table 1). gration or diet diversification (Feinsinget al,
During the morning, the nectar volume/flo- 1985). Studies have recorded hummingbirds probing
wer/hour decreased, while the mean concentrationon-ornithophilous species (Araljo, 1996; Oliveira,
remained similar (Table 2), but higher than at nightL998). Similarly, such frugivorous birds Bsayaca
(13.4% for 2.4-19.7 mi/h — Gribel, 1986). may useC. brasilienseas an alternative resource.

Rev. Brasil. Biol., 6@2): 311-316



9Te-TTE (29 “loig “|Iseig A8y

TABLE 1
Temporal distribution of birds visiting Caryocar brasilienseMean visits time in seconds.

Family (3) . Time** Visits I
) Diet Mean visit time (N)
Species (13) 6:00 6:15 6:30 6:45 7:00 7:15 7:30 7:45 8:00 8:15 8:30 845 9:00 9:15 9:30 9:45N)
Non-passeriformes

Trochilidae
Thalurania furcata N 5 40.7 (4)
Amaziliafimbriata N 16 46.3 (13)
Eupetomena macroura* N - 9 (1)
Trochilidae 1** N - 6 (1)
Trochilidae 2** N S - 85 (2)

Passeriformes - -

Corvidae
Cyanocorax cristatellus (0] 9 194 (9)

Thraupidae - -
Dacnis cayana* F+1 8 52.4 (8)
Hemithraupis guira* F+1 12 46.5 (9)
Tangara cayana* F+1 6 75.5 (4)
Thraupis sayaca* F+l - - 30 58.5 (26)
Thraupis palmarum* F+1 13 109.1 (8)
Tachyphonus rufus F+1 14 125.1 (11)
Piranga flava F+1 - - 3 82 (2)

TOTAL - 121 79.9 (95)

N = nectarivore; O = omnivore; F = frugivore; | = insectivore. * Also observed by Gribel (1986). **Trochilidae 1 e 2 = fiedispécies. ***Visits in afternoon were not
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TABLE 2

Mean volume of nectar secreted per hour* (per flower), concentration and calories f@aryocar brasiliense
Mean + standard deviation (number of flowers).

Time of day Volume (ml) Concentration (%) Calories
06:00 0.14 £ 0.20 (14) 16.4+2.7 (12) 116.32 +160.62 (12
07:00 0.19 £0.21 (10) 16.0+2.5(9) 66.43 + 146.06 (9)
08:00 0.02 £0.01 (8) 155+1.3 (4) 12.05+11.33 (4)
09:00 0 - -

* In afternoon, the nectar is not produced.

When the petals open, the flower@fbra-  due to the high energetic demands of these animals.
siliensecontains available nectar around the ovanyt is possible that such characteristics pressure birds
(Gribel, 1986; Rochat al,, 1991; Baumgarten, to visit a larger number of plants or remain for a
1994), therefore hummingbirds may act as nectaonger period of time in the same individual. In this
robbers. According to Endress (1994), traplinersstudy, brief visits may have been of birds moving
establish foraging routes and fly long distancesabout, longer visits by birds visiting several flowers
accomplishing cross-pollination. Continuous nectatin the same plant. On the other hand, reduced fre-
production at low sugar concentration favors thequency of time of visitation may be related to lesser
movement of glossophagine bats among flowersjependence on the resource (Rojas & Ribon, 1997).
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Fig. 1 — Mean number of visits and calories per flowertfbrasiliensein the morning.
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Fig. 2 — Mean visit time (seconds) and nectar offer in calories per flow&. dfrasiliense.

Timing separation between non-nectarivoreghe relation betwee@. brasilienseand its diurnal
and nectarivores may be associated to importansisitors is exploitation.
ce and availability of the resource for each group. The diversity of reproductive strategies found
To non-nectarivores that expldit brasiliense in cerrado communities may indicate that mainte-
between 6:00 and 8:00, nectar may represent amnce of the diversity of pollen-carriers may be
alternative resource when the main componentdependent on spatial and temporal heterogeneity
of the diet are scarce. The fact that nectarivorem the distribution of resources in the vegetation
forage for nectar between 8:00 and 10:00 may b€ liveira, 1994).C. brasiliensemay be accom-
the result of the availability of other sources ofplishing the important function of offering resour-
energy or insect diet in the early morning, orces for some components of the diurnal avifauna
presence of larger birds at that time. during shortages of their main resources, notably
Use of nectar after the main caloric rewardin the dry season.
peak may be related to the late start of bird activity, o
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