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Vertebrate pollinators visit flowers of an
Umbrella Tree Schefflera actinophylla
almost exclusively in the afternoon

Don Franklin

Key Centre for Tropical Wiidlife Management, Northern Territory University,
Darwin, NT 0909. Email: don.frankiin@ntu.edu.au

Abstract

Quantified observations of use of the flowers of a large cultivated specimen of the
Umbrella Tree Schefflera actinophylla by potental pollinators show that the flowers were
visited by a range of hirds, and occasionally by a Black Flying Fox Prerapus alecto, but
almost always in the afternoon from about 1400 hours until sundown. This pattern is
consistent with previous and other anecdotal observations. There was no evidence of
the characteristically noisy aggregations of flying foxes at the flowers at night. Most
bird-pollinated flowers secrete nectar, and are visited by birds, in the morning or
throughout the day. The appatently unusual pattern exhibited by this Umbrella Tree
might be explained as a response to competition for pollinators, but further study is
reqquired to confirm the generality and significance of the pattern.

Introduction

Plants provide nectar as one of several possible rewards for the animals that effect
their pollination. However, they do not do so indiscriminately. One of many parame-
ters of nectar secretion that may be optimised to the plant’s needs is its timing so that
availability corresponds with and/or manipulates the activities of pollinating agents.
The flowers of plants specialised for pollination by birds typically open and/or com-
mence nectar secretion shortly before dawn, those for diurnal insects latet in the day
when it is warmer, and those specialised for pollination by bats ot nocturnal moths at
about dusk {Cruden ef 44 1983, Bawa 1990). For example, the south-east Australian
mistletoe Amyermea pendulum has flowers with a narrow, tubular corolla such that the
nectar is accessible only to birds, and nectar is secreted from dawn to about midday
(Bernhardt & Calder 1981). In contrast, the Queensland rainforest tree Sygygiam cormi-
Jlorum has a genetalised pollination syndrome with open flowers, secretes nectat

throughout the day and night and is pollinated by birds, blossom-bats and insects
{Crome & Irvine 19806).

The Umbrella Tree Schefflera actinophydia is a smail tree of tropical rainforests in Queens-
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land, the Northern Tertitory and New Guinea. Its flowers attract a range of nectasiv-
orous birds, as repotted for both natural oceurrences (Brown & Hopkins 1995, Franklin
1998) and plants in cultivation (Jones 1986, Brock 1993, Franklin 1998). Anecdotal
observations, however, suggest that the Umbrella Tree fs visited by birds mainly in the
afternoon (Franklin 1998). The flowers of the Umbrella Tree are pink of red, a col-
our often associated with bird or butterfly pollination (Faegti & van der Pijl 1979).
The flowers ate apparently odourless, also characteristic of bitd pollination syndromes.
On the other hand, the large, robust and terminally-displayed inflotescences and small
open flowers suggest adaptation to pollination by a range of animals and perhaps by
bats in particular.

This combination of traits and patterns of usage raises questions about the pollina-
tors and pollination adaptations of the Umbrella Tree. Thete appear to be no previous
studies of the pollination biology of any species of Scheffera. In this note, I quantify
temporal (daytime) patterns of use of the flowers of a single cultivated specimen dur-
ing its 2000-01 flowering season. The specimen is the same tree that was the primary
source of my eatlier (1997-98 floweting season) observations. 1 also extend ¢he con-
sideration of vertebrate flower visitors by examining whether the late afternoon floral
visitation is a prelude to evening visitation by flying foxes.

Methods

The study was conducted from 6 Janvary to 19 February 2001, peak flowesing time
for the large (10 m tall) study specimen at Nightchff (12° 23' S, 130° 51' E), a leafy,
coastal subuth of Darwin. The specimen was growing in a well-treed home garden
comptising a diverse mix of palm and non-palm tree species. Most observations were
made on nine days dispersed throughout the study petied, these observations heing
supplemented on other days throughout the study. period to ensure more or less even
covetrage of all times of the day. Tdid not collect data if it was raining,

Observations consisting of instantaneous scan counts of the fauna feeding at the in-
florescences were made on the hour in daylight hours. The scans were conducted
from the second floor of a block of flats, which placed me at approximately eye level
with, and about 30 m from the flowers, a good distance for observing birds but too
far away to identify and frequently to even locate invertebrate visitors. I had a clear
view of the majority of inflorescences, but some were partly obscured by foliage. T
also counted the number of inflorescences in use.

The inflorescences were not visible after dark, being shaded from street lights. On 17
occasions (2000 hrs - 8 evenings; 2100 hrs - 7 evenings; 2200 hrs - 2 evenings) dis-
persed through the study period I listened for activity at the inflorescences and watched
and listened for activity in nearby areas for 1 minute with the aim of detecting the
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presence of fying foxes Prerapus spp.

Resulis

The Umbtella Tree produced about ten inflorescences dusing the study period, with
generally between three and seven in use on a scan when vertebrates were foraging,
Vertebrates were recorded feeding at these inflorescences during 40 of the 99 daylight
scans. These records were, with one exception, entirely between 1400 and 1900 hours
(Fig. 1), a time subsequently referred to as the sersebrate activity period,

The vertebrates recorded feeding at the Umbrella Tree flowers during daylight hours
comptised one parrot, seven honeyeater and one flying fox species (Table 1). The
White-gaped Honeyeater Lickenastomus univolor was recorded both most frequently and
most abundantly, followed by the Rainbow Lotikeet Trichoglossus haematodus. Tn addi-
tion to the two diurnal scan observations, I also observed a Black Flying Fox Prerapus
akecto foraging at the flowers in daylight hours on two other occasions. These four
observations were all of one individual, were on four different days, and occurred
between 1650 and 1900 hous.
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Figure 1. The dinemal distribution of vertebrate foraging at the flowers of an Umbrella
Tree Schefflera actinaphylla presented as the proportion of scans at which foraging
vertebrates were present. The number of scans is eight at all times except 0700,
1600 and 1700 hours with 6 scans each, 0800 hours with 7 scans and 1200 an
1800 hours with 9 scans each. '
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Table 1. Vertebrates recorded feeding at the flowers of an Umbrella Tree Sobefflera
actinaphylla during 99 daylight observations. The mean number of individuals is
calculated for only those obsetvations at which the species was present, to give an
indication of group size.

No, of Mearn no.

observations  individuals
Parrots
Rainbow Lorikeet Tiichoglossus haematodus 32 37
Honeyeaters
Helmeted Friarbird Philemon buceroides 21 2.4
Litle Friarbird Philemon citreogutaris 17 1.9
Biue-faced Honeyeater Entomyzon cyanofis 2 20
White-gaped Honeyeater Lichenostomus unicolor 39 53
Brown Honeyeater Lichmera indistincta 22 1.8
Rufous-banded Honeyeater Conopophila albogularis 13 1.4
Dusky Honeyeater Myzomelfa obscura 9 11
Flying foxes
Black Flying Fox Pteropus alecto 2 1.0

Foraging by honeyeatets consisted of rapid probing of flowers as if obtaining nectar,
wheteas that of the Rainbow Lotikeets and the Black Flying Fox was slow and me-
thodical and I could not rule out pollen feeding as the main activity. Unfortunately,
the inflorescences were inaccessible and could thus not be examined closely.

During the serfsbrate activity period, average attendance at the Umbtella Tree at any in-
stant was fout species and 11 individuals. The aggregation of birds was commonly
such that a small movement by one caused the displacement of anothet, and a size-
based hierarchy was evident in which the smaller honeyeaters were almost constantly
flying from inflotescence to inflorescence ot to adjacent perches apparently awaiting
foraging opportunities. The behaviour of the abundant White-gaped Honeyeaters in
particular suggested ad hos aggregation at a concentrated food source tather than any
coordinated flocking behaviour. The sole vertebrate ebservation at the flowers out-
side the vertebrate activity period was of a single White-gaped Honeyeater feeding at 0900
hours,

Figure 1 suggests  distributional tail of activity at 1400 hours and perhaps also again
at 1900 hours. On three days, four species of birds (a Rainbow Lotikeet and a Little
Priarbird, one White-gaped Honeyeater and one Rufous-banded Honeyeater respec-
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tively} were observed at 1400 hours to be sitting on the inflorescences but not feeding,
a behaviour noted outside the zerfebrate activity period on only two occasions.

1 observed large invertebrates - butterflies or moths - at the flowers on only three
occasions, once at 0900 hours and twice at 1200 hours. In each case there was only
one individual involved. Because of the distance, I could not confirm that they were
feeding nor tdentfy the species.

In 17 nocturnal recording periods, there was no evidence of use of the Umbrella Tree
flowers. That Black Flying Foxes were in the general area and therefore potentially
able to make use of the blossom is indicated by the four daytime and three incidental
noctutnal observations, well-spaced through the study period. I believe I would have
detected groups of flying foxes because they interact noisily at nocturnal foraging sites,
but could easily have missed solitary individuals.

Discussion

The timing of visits to flowers by animals can be influenced both by the timing of
nectar secretion and by the activities and other priotities of the fauna involved. The
remarkably consistent afternoon foraging by birds observed in this study, with activity
commencing in the heat of the afternoon at ¢ 1400 hours and continuing for about
five hours until close to sunset, runs couater to the general observation that bird ac-
tivity is greatest (especially in hot climates) in the morning and secondarily in the late
afternoon. The pattern of afternocon activity observed in this study is consistent with
previous observations at this tree and opportuaistic observations at other cultivated
and one wild specimen (Franklin 1998 and unpubl. obs.). Brice Wells (pers. obs.) also
noted that bird activity at a cultivated specimen in his Wanguri (Darwin) garden was
consistently concentrated in the afternoon. These observations strongly suggest that

bird activity at the flowers of Umbrella Tree is structured by the onset of nectar se-
cretion in the eatly afiernoon.

No foraging activity was identified after sunset, and although some such activity could
have occurred undetected, clearly the flowers did not attract aggregations of flying
foxes in the way that they had attracted aggregations of honeyeaters and lorikeets pri-
of to sunset. ‘

It seems, therefore, that the “strategy” of the Umbrella Tree is to attract birds as polli-
nators. Why then commence nectar secretion in the early afternoon when bird activity
is normally at its lowest? Flowers of the hummingbird-pollinated itis Rigidelia flammea
open in the late afternoon (Cruden 1971), an even more unusual pattern. Cruden e o/
(1983) suggested that abetrant diurnal patterns of flower-opening and/or nectar se-
cretion could be an adaptation to avoid competition with other plant species for
pollinators. This seems a plausible hypothesis for the evidently unusual pollination
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biology of the Umbrella Tree, and one worthy of further investigation, ideally in the
tree’s natural rainforest habitat.

Acknowledgements

Richard Noske and John Woinarski commented helpfully on eadier drafts,

References

Bawa K.8 (1990) Plant-pollinator interacsions in tropical rain forests. Anumal Review of Feology
and Systematies 21, 399-422,

Bernhardt P and Calder D.M. (1981) The floral ecology of sympatric populations of Angena
pendulym and Amyema guandang (Lotanthaceac). Bulletin of the Torrey Botanical Cheb 108, 213-
230.

Brock }. (1993) Native plants of northern Anstratia. Reed, Chatswood, NSW,

Brown L. and Hopkins M.J.G. (1993) A test of pollinator specificity and morphological
convergence between nectarivorous birds and sainforest tree flowers in New Guinea. Qemligia
103, 89-100.

Crome BIT). and Trvine ALK, (1986) *“I'wo bob each way™: the pollination and breeding system
of the Australian rain forest tree Sygygiwm cormiflorar (Myrtaceac). Biotropiea 18, 115-125.

Cruden RW (1971) The systematics of Rigdells (1ridaceac). Brittowia 23, 217-225,

Cruden RW, Hermann S.M. and Peterson 5. (1983) Patterns of nectar production and plans-
pollinator cocvolution. Tn The bislagy of wectaries (eds B. Bentley and ‘L. Lilias), pp. 80-125.
Cohunbia University Press, New York.

Faege K. and van der Pijl 1. (1979) The Principles of Pollination Ecolagy. Pergamon Press, Oxford.

Franklin 2. (1998) An avian smotgasbord. Natare Tervitory Junc 1998, 5.

Jones DX (1986) Ornamental Rainforest Plants in Anstralia. Recd, Prenchs Vorest, NSW

Northern Territory Naturalist (2003) 17: 7-19

Aerial survey of vertebrates in the Mann River district,
central Arnhem Land

J. Koenig?, A.D. Griffiths!, C. Godjuwa? and Q. Campion?

* Key Centre for Tropical Wildlife Management, Northern Territory University, Darwin,
NT 0909.
2 Bawinanga Aboriginal Corporation, Maningrida, PMB 102 Winellie, NT, 0821.

Abstract

An serial survey of large vertebrate fauna was undertaken in the Mann River district
of central Arnhem Land in September 2000. The survey covered 3936 km® of the
eastern and central part of the Arnhem Platean and 1944 km® on the adjacent low-
land. A total of 747 individual animals from eight species were observed during the
survey. Of these, four species were native (antilopine wallarco, black wallaroo, emu
and euro) and four were feral (buffalo, cattle, horse and pig). The majority of sight-
ings (92%) were of feral animals, of which 78% were buffalo. The distribution of
feral animals was latgely similar to that of previous surveys with a high concentration
in the upper Mann River and McCaw Creek regions. Sightings of native species were
scattered throughout the survey area. The uncorrected density estimates (km? + SE)
for species observed in this aerial survey were: buffalo 0.74 £ 0.08; cattle 0.10 = 0.04;
horse 0.00% + 0.008; pig 0.007 & 0.003; black wallaroo 0.02 £ 0.006; and emu 0.006 *
0.003.

Introduction

Arohem Land s a large area of Northern Australia that is owned and managed by
Aboriginal people. Arnhem Land covets over 95,000 km?in the north-east of the Noxth-
ern Territory and encompasses an array of habitats from coastal and inland water
systems, to monsoon forest, open woodland and the escarpment of the Arnhem Pla-
teau (Cole 1978). The area is home to a large number of feral animals such as buffalo
(Bubalus bubalis), cattle (Bos taurus), horses (Equus caballus) and pigs (Sus scrofa) that were
introduced to'the Northetn Territory in the late 1800 (Chaloupka 1982). While some
feral animals are utilised as a food tesource by Aboriginal communities (Altman 1987),
they can also cause significant envitonmental damage and are a potential disease threat
when densities are high (Bayliss and Yeomans 1989a). The continued monitoting of
teral vertebrate populations in Aenhem Land is important to ensure that densities are
mainfained at appropriate levels.




