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Preface

This book deals primarily with the pollination ecol-
ogy of Australia’s rainforests. But readers will find 
that from time to time we have taken a circuitous path 
that too easily voyages to the shores of other lands, 
that finds interest in plants that do not belong solely 
or even tenuously to the rainforest environment, that 
we are inclined to revisit matters that are worth retell-
ing from different perspectives, and that small por-
tions of related knowledge are given an airing in 
diverse quarters. In this we mimic the ecosystems and 
the players to which we mean to attend; like riverine 
rainforests we have wound about, we have jumped 
back and forth between the various perspectives of 
plants and their pollinators, and we have sprung up 
here and there as flowers and rainforest environments 
are inclined to do. There is no continuous single plot 
or unbroken expanse to the storyline. Like the very 
ecosystem (the concept of rainforest may encompass a 
number of ‘ecosystems’with greater similarity to sys-
tems other than rainforest) we address, our story is a 
mosaic in the telling.

This opening apology aside, the essential purpose 
of our work is to project some of the specialist knowl-
edge that is available on the pollination ecology of 
Australian rainforest ecosystems into a more popular 
and accessible arena. We have placed together snap-
shots of what is known of the pollination of Australia’s, 
and the world’s, rainforest plants, and the evolutionary 
pathways by which they have come into being. We 
have also looked a little at the pollination ecology of 
non-rainforest plants, as these place that of rainforest 
species in a broader landscape context. However, this 
book is not intended as an exhaustive treatment and so 
there are bound to be gaps and oversights.

In addition, we have reviewed the agents and 
mechanisms that facilitate pollination as these have 
an inherent interest, more than just that of f lower visi-
tor and pollinator. Interactions between plant and 
pollinator are a kind of biodiversity in themselves, for 
these are the manifest ecological relationships that 
link species to species. The intimate relationship, 
though accidental it may be, of pollinators with plants 

is poorly documented and the interrelated ecological 
partnerships in which they participate are confronted 
with the prospect of extinction, equal to the loss of the 
participating plants and animals. From silent and 
preserved museum specimens we may be able to tabu-
late the extinction of plant and animal species, but 
what of the dancers that each partnered? What shared 
ecologies and interdependencies of plant and animal 
might fade without observation and record?

Although we discuss the spatial and temporal dis-
tribution of resources in rainforest, we stress that 
there are relatively few studies and data on the polli-
nation of the Australian rainforest f lora. Conse-
quently, to overview rainforest pollination processes, 
breeding systems and adaptive strategies we have had 
to partly rely on studies undertaken overseas: ecologi-
cal processes, and the mechanisms of plant evolution 
and interdependencies, are not very different regard-
less of where they occur in the rainforest environ-
ment. Only individual species and some higher taxa 
(such as genera and subfamilies) are conspicuous by 
their presence or absence in the interplay of plant and 
pollinator that unfolds elsewhere.

We give special attention to Australia’s subtropical 
rainforests in New South Wales and southern Queens-
land. But it is increasingly clear for all rainforests that 
generalist rather than specialist plant–pollinator rela-
tionships are more common, and this may confer 
resilience to the ecosystem in the face of environmen-
tal perturbations. However, individual plant species, 
particularly those with highly co-adapted plant–pol-
linator relationships, and plant species in which 
breeding success is strongly dependent on the density 
and dispersal of the population, may be at risk if rain-
forests are fragmented. As rainforest becomes increas-
ingly fragmented, will disruption of plant–pollinator 
relationships result in a domino effect with further 
decline of ecosystem biodiversity? Some of the major 
disruptions to ecosystems are predicted to be conse-
quences of the increased atmospheric concentration 
of carbon dioxide and other ‘greenhouse’ gases. At 
various times in the geological past carbon dioxide 
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concentrations were higher than they are today but 
the rate of change, in conjunction with other human-
induced pressures on ecosystems, raises serious ques-
tions about species’ ability to survive through 
evolutionary change or migration.

Rainforests are widely recognised as great store-
houses of terrestrial biodiversity and the continuing 
loss of rainforests is a matter of international concern. 
Australian rainforests are now very limited in extent 
but contain a large proportion of national biodiversity. 
During the 1980s substantial advances were made 
towards the conservation of Australian rainforests. 
These advances were made ahead of knowledge of the 
ecology of rainforest; the scientific basis for the long-
term management of often-fragmented stands is still to 
be developed. An important topic of concern is regen-
eration, but details of particular aspects of the regener-
ation process are poorly known. Individual plant 
species may be vulnerable to disturbances, maybe 
subtle ones, that result in a reduction in breeding suc-
cess and local extinction. Over large areas of rainforest 
there may be kaleidoscopic changes in species distribu-
tion at the local scale over time so that overall diversity 
is maintained, but as habitat becomes fragmented 
patches might diverge markedly and species and their 
associated fauna may face extinction.

The combinations of patterns of disturbances and 
availability of propagules are so complex that detailed 
prediction of the course of regeneration in individual 
patches is impossible at present. National parks and 
nature reserves established for the preservation of a 
particular combination of biota may fulfil their 
desired function for only a limited period. To assess 
the viability of reserves and manage them to meet 
particular conservation objectives, we need a much 
greater understanding of regeneration processes and 
plant breeding systems.

The papers we have used as specific source refer-
ences are listed only in the bibliography, with a few 
exceptions. The papers cited below serve as reference 
gateways into the wider pollination and plant phylog-
eny literature.

Useful general reviews are to be found in Proctor et 
al. (1996), Faegri and van de Pijl (1979), Raven et al. 
(1982), Kevan and Baker (1983) and Bertin (1989). 
Armstrong (1979) provides a very pertinent review of 

biotic pollination mechanisms in the Australian flora, 
Williams and Adam (1994) review the pollination 
ecology of rainforests, particularly that of Australian 
subtropical rainforests, and Sands and House (1990) 
discuss pollination mechanisms in Queensland tropi-
cal rainforests. A valuable overview of flower struc-
ture, flowering events and pollination in Australia’s 
Wet Tropics is provided by Boulter et al. (2008). Polli-
nation studies that deal with individual Australian 
rainforest plants (or plant–pollinator subsets), plant 
breeding systems or floral development include those 
by Adam and Williams (2001), Armstrong and Irvine 
(1989), Bernhardt et al. (2003), Boulter et al. (2005), 
Crome and Irvine (1986), Endress (2003), Forster 
(1992a, b), Gross (2005), Hamilton (1897), Hopper 
(1980), House (1989), Irvine and Armstrong (1990), 
Monteith (1986), Williams and Adam (1999a, b), Wil-
liams et al. (2001) and Worboys and Jackes (2005). 
Important discussions on the pollination of Oriental 
rainforests are found in Corlett (2004) and Bawa and 
Hadley (1990); Roubik (1989) gives an exhaustive 
treatment of the ecology of tropical bees. Dafni (1992) 
and Kearns and Inouye (1993) provide reviews of tech-
niques for the study of pollination ecology, while tech-
niques for pollen analysis are given in Faegri et al. 
(1992). A recent paper by Raguso (2004) explores the 
significance of integrated sensory signals produced by 
flowers and pollinator responses to them. Papers by 
Briscoe and Chittka (2001) and Friis et al. (2006) 
explore the evolution of colour vision in insects and 
the development of angiosperms and their reproduc-
tion, respectively. Papers by Qui et al (2005) and the 
Angiosperm Phylogeny Group (1998, 2003) give 
insight into advances in angiosperm classification and 
debate. Some useful references dealing with the evolu-
tionary history, current extent and biotic attributes of 
Australian rainforests and plant–animal interactions 
and changes to the Australian vegetation landscape 
include Adam (1987, 1992), Hunter (2003), Floyd 
(1989, 1990), Bowman (1991), Kitching et al. (2007), 
Matthews and Kitching (1984), Stork and Turton 
(2008), Metcalfe and Ford (2009), Hilbert et al. (2007), 
VanDerWal et al. (2009) and White (1986, 1994).

Owing to the prominence of insects in the pollina-
tion of rainforest plants (they are responsible for the 
pollination of more than 80% of all angiosperms) and 
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our consequent focus on them, readers will find value 
in referring to Ian Naumann’s editorial monument 
Insects of Australia (1991), Grimaldi and Engel’s (2005) 
Evolution of the Insects and Michener’s Bees of the 
World (2000). However, an important area of concern 
is that of rainforest fragmentation and its possible 
impact on the viability of pollinator guilds and the 

conservation of rainforest stands. Useful discussions 
on the susceptibility of plants and pollinator mutual-
isms to habitat fragmentation can be found in Aizen 
and Feinsinger (2002), Aizen et al. (2002), Ashworth 
et al. (2004), Bond (1994), Honnay and Jacquemyn 
(2007), Kearns et al. (1998), Laurance and Bierregaard 
(1997), Murcia (1996) and Renner (1998).



Introduction

Pollination is an essential process in the life-cycle of 
most flowering plants, thus maintenance of this proc-
ess is necessary for the long-term retention of rainfor-
est ecosystems and their associated biota. Although 
pollination is distinct from fertilisation, it is in most 
cases the necessary precursor to the fertilisation of 
plant ovules.

The flowering plants – the angiosperms – now 
dominate the Earth’s terrestrial f lora and in the 
angiosperms pollination is the transfer of pollen from 
anther to stigma. The agents that effect this transfer 
can be wind, water or even simple gravity; these pas-
sive modes of pollination are referred to as ‘abiotic’. 
Pollination can also be by active ‘biotic’ vectors such 
as insects, birds and mammals and potentially reptiles 
– before the dominance of mammals and the evolu-
tion of birds, reptiles and their kin may have played a 
broader role as the pollinators of the first true flowers, 
as they still do in the dispersal of some seeds. Pollen 
transport by reptiles is no thing of the imagination or 
past ages, for examples still survive.

Pollination precedes sexual reproduction in most 
vascular plants, a notable exception being the ferns. 
Though commonly confused or used synonymously 
with fertilisation, pollination means nothing more 
than the transport of pollen grains (the haploid game-
tophyte stage of the life-cycle) to the surface of an 
appropriate stigma. Once there, the function of the 
pollen grain is to germinate and, by the pollen tube so 
produced, facilitate the movement of the sperm 
nucleus to the ovule complex of the flower or (in the 
case of gymnosperms) the cone structure (strobilus). 
Fertilisation, and the subsequent formation of seeds 
and fruiting bodies, are usually dependent upon the 
pollination process. From this chain of events, pollen 
can lay claim to a precursory and fundamental par-
ticipation in the later dispersal of seeds and the found-
ing of new plant populations and points of 
distribution. In effect, to the movement of the species 
– as profound, over episodes of real and geological 
time, as that of any winged or sure-footed beast. For it 
is through the dispersal of seeds (and to a lesser degree 

by the transport of vegetative propagules, such as 
broken tree branches, uprooted stolon sections and 
leaf clusters) that plants are able to move and radiate 
out from established zones of habitation, as well as 
initial points of colonisation. Some tribal people, 
aware of the ability of plants to cross-pollinate, ascribe 
the gift of movement more directly to pollen, not 
seeds. Amerindians of the Upper Missouri River tell 
their children that by cross-pollination ‘corn can 
travel’, contaminating desirable crop strains with 
unwanted characteristics.

However, pollen plays further roles, not con-
strained by those of part-agent of procreation and 
later migration of resultant seed. Pollen grains pro-
vide nutrition for animals, being a primary food 
source for numerous vertebrates and invertebrates 
that visit the anthers in which angiosperm pollen is 
produced (the pollen ‘dust’ of gymnosperms equally 
represents a source of food to pollen feeders). Even 
some bee species, the popular icons of pollination, 
consume rather than convey the pollen they seek out. 
Fossil evidence appears to indicate that, by the Late 
Carboniferous-Mesozoic, insects had become well 
adapted to feeding on plant reproductive structures; 
they evolved specialised feeding strategies by the time 
that angiosperms appear in the fossil record.

Pollinators do not attend to flowers, like supplicant 
handmaidens. They are there almost exclusively to col-
lect food. Sometimes they directly feed on pollen or 
nectar (and occasionally resins and other floral 
resources), in which case pollen is deposited upon them 
incidentally, from their perspective, to the consump-
tion of flower products. However, sometimes pollina-
tors are lured to the flower by the deceitful ploy of an 
attracting fragrance or an enticing blossom shape and 
colour, none of which offer reward. In some instances, 
even those in which the ecological relationship between 
plants and their pollinators is highly specialised, polli-
nation may be at the price of damage to, or the eating 
of, structures such as stamens, petals (collectively 
called the corolla) and ovules (as by many beetles, fig 
wasps), or the consumption of a large proportion of 
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available pollen itself, as by thrips (Thysanoptera). 
Such is the ‘price paid for babies’ as the American forest 
ecologist Dan Janzen so aptly said, when considering 
the pollination ecology of fig species and the destruc-
tion of a percentage of fig ovules during the life-cycle of 
their minute wasp pollinators.

There is not, at least as far as we can divine, presci-
ence as to the outcome of the pollinator’s visit to flow-
ers. It is a function seemingly undertaken without 
understanding of their reproductive role and the co-
evolutionary processes that they might be driving. 
Thus pollinators are inadvertent agents of pollen 
transfer, their visits to flowers driven not by altruism 
but by self-interest. Upon their backs, or ensconced 
among the many hairs and pollen-trapping structures 
and sculpturing that ornament their bodies, the con-
tingent function of pollination, and subsequent ferti-
lisation and production of plant progeny, is but an 
ecological ‘freeloader’. Biotic pollinators are no more 
than the unwitting parties in the sex life of plants.

One more role presents itself, for the external 
casing of pollen grains – the exine – generally fossil-
ises well (an exception being the plant family Lau-
raceae, owing to a thin exine wall). Equally so bones, 
but without the glamour of momentous exposure 
from some eroding fossil bed. Without the aid of a 

microscope the minute grains of pollen are hidden 
from us, and the information they might convey 
about the structure of Earth’s past vegetation rests 
silent. The wicked claws of terrible dinosaurian beasts, 
the rare find of a hominid tooth or ancient leaf frond, 
speak of an individual species, and at best assemblages 
of fossilised bone strata and trace fossils hint at food 
webs, animal populations and communities. In com-
parison to such isolated discoveries, leaf beds clearly 
indicate past plant communities. The definition of 
fossil pollen aggregations, though some types are dif-
ficult to specifically identify beyond the rank of 
family, allows us to reconstruct not only a semblance 
of the regional f lora that existed in primordial envi-
ronments, but much more, for whole landscapes can 
be constructed. Primordial ones that existed before 
the arrival of axe and fire tool, and the onset of aridity 
and climatic oscillations. Such that we can bring forth 
a grand apparition, even if part-made and skewed, of 
what once was. But caution is needed in the extrapola-
tion of fossil pollen finds as pollen grains characteris-
tically accumulate from a wide area, especially when 
driven by coalescing tongues of water or wind to a col-
lective grave. Though this allows us to make a general 
reconstruction, it does no more than infer the nature 
of more localised vegetation communities.



1 Flowers and pollination in 
lore and legend

Here we diverge from our central theme, for it is 
impossible to consider flowers, pollination and floral 
resources without a little thought as to the interaction 
of humankind with them. Flowers snare the senses of 
humans as easily as they capture the attention of other 
animals. Consider lines of verse from the Pre-Rapha-
elite art movement of the 19th century:

Of Adam’s first wife Lilith, it is told 
(The witch he loved before the gift of Eve), 
That, ere the snake’s, her sweet tongue could 
deceive, 
And her enchanted hair was first gold. 
And still she sits, young while the earth is old, 
And, subtly of herself contemplative, 
Draws men to watch the bright web she can 
weave, 
Till heart and body and life are in its hold. 
The rose and poppy are her flowers; for where 
Is he not found, O Lilith, whom shed her scent 
And so soft shed kisses and soft sleep shall snare? 
Lo! As that youth’s eyes burned at thine, so went 
Thy spell through him, and left his straight neck 
bent 
And round his heart one strangling golden hair.

Though unintended, for it is but our slant on the 
author’s allegorical allusion, Dante Gabriel Rossetti’s 

poem Lilith can be read as hinting more than a little at 
the fragrances of plants and their beguiling lure.

Flowers are an ephemeral resource to pollinators, 
unfurling their blossoms and offering fragrant delight 
for just a moment. Perhaps the lines of the Elizabethan 
poet Robert Herrick (1591–1674), though meant to 
remind us of our own mortality, are more pertinent:

Gather ye rosebuds while ye may, 
Old Time is still a-flying: 
And this same flower that smiles today 
Tomorrow will be dying.

In mournful reflection on life lost we also draw 
symbolism from pollinators. Witness the excerpt 
from the contemporary poem Tina Modotti is Dead by 
the Chilean poet Pablo Neruda:

Perfect your gentle name, 
perfect your fragile life 
– bees, shadows, fire, 
snow, silence and foam combining 
with steel and fire and 
pollen to make up your firm 
and delicate being.

Throughout the world’s civilisations (long before 
any understanding of pollination) floral motifs fea-
tured as structural ornamentation, as architectural 
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embellishments, as incised and beaten decoration on 
simple kitchen utensils and instruments of war, and as 
courtly and bodily adornments – the intricate senna-
daubed petal designs woven across milky flesh. Styl-
ised floral symbols feature on the house pennants and 
armour of Japanese warlords and the armguards of 
the knights of Sassanian Persia. They emblazoned the 
splendid palace fabrics of lost Byzantium, the delicate 
and treasured Mediterranean glassware of the first 
century AD, Chinese carved jade pieces of numerous 
dynasties, and the walls of the Temple of Agriculture 
in Mesoamerican Teotihuacán. Equally, the symbol-
ism of flowers is interlaced in the mysticism of the 
Kabbalah, the esoteric canon of ancient Jewish writ-
ing that explores pathways to self-perfection, creation 
and the meaning of life. Realistic representation also 
abounds: depicted on a Minoan fresco in Amnisos is 
the representation of the lily Lilium candidum, its real-
life model long decayed, its f lounce-skirted admirers 
and winged attendants now ghosts.

There are few direct references to pollination in 
lore or as visual representation, but stone carvings of 
the Assyrian god Ashur (original examples are housed 
in the British Museum in London and in the Metro-
politan Museum of Art in New York) appear to show 
the winged and eagle-headed deity dusting with 
pollen the flowers of a sacred tree (possibly the ‘world 
tree’ or ‘tree of life’). Images on a Mesopotamian 
cylindrical seal of the third millennium BC show a 
figure, in company with a second, holding a bag of 
similar appearance beside a ‘world tree’, their actions 
and intention only hinted at. These deitic images are 
faithfully reproduced on the walls of besieged Baby-
lon, as depicted in DW Griffith’s epic 1916 movie 
Intolerance. The illustrations on the seal and the carv-
ings are concerned with the same activity and though 
there is a story here, tantalisingly close, its truth and 
full detail are withheld from us.

Flowers, and the fruit they bore, unsurprisingly fea-
ture in the mythology, fertility and creation beliefs of 
many peoples. From the realm of Celtic mythology 
rises the figure of the beautiful maiden Blodeuedd, 
meaning ‘born of flowers’. Blodeuedd was a young 
woman created by Math, a Welsh king of magical 
attributes, and his nephew Gwydion out of the blos-
soms of oak (Quercus), broom (Sarothamnus) and 

meadowsweet (Filipendula). Created to be Gwydion’s 
wife, Blodeuedd later betrayed him and was turned 
into an owl. The Greeks ascribed to Aphrodite, goddess 
of love and erotic desire, the ability to make plants 
bring forth blossoms. This Aphrodite accomplished 
through the Charitēs or ‘Gracious Ones’ (named 
Aglaea, Euphrosyne and Thalaia), three lesser god-
desses whose touch caused plants to bud then bloom. 
The ancient Egyptians held that the sun rose from the 
great blue flower of the lotus that we now call Nym-
phaea caerulea, and that the lotus itself appeared from 
the primaeval ocean on the first day of the Earth’s crea-
tion. Consequently, they regarded Nymphaea caerulea 
as a symbol of Creation and often depicted the god 
Nefertem, the ‘Lord of Sweet Smells’, holding an 
emblematic lotus. The Egyptians were familiar with 
several species of Nymphaea and commonly used the 
strongly scented flowers to perfume ceremonies associ-
ated with life and with death. Bundles of flowers were 
commonly interred with the dead, and just as fre-
quently their fragrance lent gaiety and richness to the 
many rituals and celebrations of the living. Depicted on 
the walls of New Kingdom (c. 1570–1070 BCE) tombs 
are banquet tables weighted by large bundles of lotus 
flowers, flowers threaded through the hair of courte-
sans and flowers held to the noses of noble ladies. In 
Hinduism the lotus Nelumbo nucifera is regarded as the 
first-born of creation and as the magic womb of the 
universe, hence of the gods. Nelumbo nucifera sup-
planted the native Egyptian lotus in the cult of Isis, a 
mystery cult that spread from Egypt throughout the 
bounds of the later Roman Empire.

In more modern times biologists have delved into 
the rich lode of world mythology for suitable formal 
names for plants and animals. The renowned Swedish 
botanist and founding biosystematist Carolus Lin-
naeus (also known as Carl von Linné [1707–78]) chose 
the name Apis for the genus of the common honeybee 
(Apis mellifera), now well known to pollination ecolo-
gists and conservation biologists alike. Apis, in Egyp-
tian ‘Hap’ or ‘Hapi’, was a form of the Nile-god, thus a 
fertility deity, and was closely identified with other 
creation and fertility gods including Ptah and Osiris.

Most flowers produce nectar and pollen, and 
humans respond to the presence of these resources as 
do other flower visitors. In this we are little different 
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from bees and flower-adapted birds; we pursue the 
stuff with delight and at times abandon, mindless of 
risk. Crocus pollen is the source of saffron, gathered 
with great effort as a colouring for food and body 
ornamentation. In ancient Crete Crocus was consid-
ered a symbol of spring and rebirth. Maidens sought it 
out, their pursuit fixed both in seasonal rites of pol-
len-gathering and their passage to adulthood.

Honey (as nectar) is the second of the two major 
recruitment rewards offered by flowers. To this day 
we use it as a food resource and as an antibiotic salve 
against infection. Prehistoric rock paintings, near 
Valencia, in Spain, depict a honey collector climbing a 
precarious rope ladder to harvest honey from over-
hanging honeybee combs high upon a cliff face. Simi-
lar rock depictions of honey and beeswax hunting 
scenes are known from northern and southern Africa. 
In Egypt there are paintings of apiarists, some of 
whom employed their mobile rivercraft-borne hives 
in servicing the crops of farmers living along the great 
floodplain of the Nile’s delta.

The bee was a symbol of Lower Egypt, its outline 
forming part of the royal name. In Egypt, drawings of 
honey collection from wild bees date to the Neolithic. 
The domestication of bees, based upon dating of relief 
carvings, is known from at least the time of the Old 
Kingdom (c. 2686–2134 BCE). By the time of the New 
Kingdom the keeping of bees had become more 
sophisticated, the hives evolved from simple-crafted 
frames to specially designed fired or sun-dried pots. 
Honey was not the only product of the apiarist’s 
industry; wax also was collected. Wax was used to 
cover wooden tablets upon which notes and sketches 
were inscribed with a metal tool. Beeswax was also a 
base for the making of pigments.

In Hittite mythology the ‘mother goddess’ Hanna-
hanna was served by a bee. Hannahanna sent the bee 
to find the lost fertility god Telepinu. All the Hittite 
gods had failed in their efforts to find Telepinu, but 
the diminutive bee was successful in its quest.

Reverence of bees and the honey they collect and 
store was, and remains, strong among primitive agri-
cultural and forest gatherer cultures. The ancient 
Mayans practised ceremonial rites (e.g. Hanli Kol) 
that related to the regeneration of village stingless bee 
hives. Their pantheon of gods included a bee deity, 

Noyum Kab, the Great God of Bees. Malaysian legend 
has the tale of Hitam Manis (‘dark sweetness’), a 
Hindu handmaiden of common birth. She and the 
son of the local sultan were in love but her low birth 
prevented their marriage. The sultan was greatly infu-
riated at his son’s relationship with Hitam Manis and 
she was forced to flee through fear of death. Attempt-
ing to escape her pursuers, the maiden was struck and 
killed by a metal spear. Her death is now entwined 
with the method that Malaysian honey hunters use to 
collect their sweet prize – out of reverence for the dark 
sweet Hitam Manis only knives and scrapers not made 
of metal are used, lest misfortune await those who do 
not pay due respect in the rightful gathering of the 
bee’s stored wealth.

To the enigmatic male–female god Dionysus the 
Greeks assigned many epithets including ‘the one of 
the fig tree’, ‘the tree god’ and the ‘ivy-crowned’. He 
was a life-giving god associated with nature, said to 
cause flowers to bloom wherever he passed. But 
Dionysus’ association with flowers is greater in the 
telling of his mythology, for as a child he was hidden 
from a vengeful Hera (wife of Olympian Zeus) and 
nurtured by forest nymphs on wild honey derived 
from the very blossoms he later influenced to flower. 
This had a symbolic meaning to the Greeks – honey 
was produced by bees, to which they assigned femi-
nine and matriarchal qualities, so the childhood 
nourishment of Dionysus on wild honey underscored 
the powerful feminine influence on him from his 
earliest days.

There are many folk references to cultural practices 
that hint at pollination and the outcomes of subse-
quent plant fertilisation and growth habit. Even if 
they are dismissed as nothing but grasps at magic or 
folly, they denote a foundation in the observation of 
natural phenomena. These include the Thüringen 
(German) belief that a man who sows flax seed from a 
bag, which sways as he strides, will cause the mature 
flax to wave back and forth in the wind; the Sumatran 
belief that a woman who lets her hair hang loose as she 
plants will have rice with luxuriant growth and long 
stalks; the Mesoamerican dance in which women let 
their hair fall free, allowing the locks to swing in 
abandon so that the maize heads would be tasselled 
and abundant. In Bavaria and Austria the first fruit of 
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a tree may be given to a pregnant woman so that the 
tree will bear bounteous fruit the following year; in 
the Orinoco region crops are sown by women instead 
of men, in the belief that female labour resulted in a 
more fruitful outcome. The Bagandan fear that a ster-
ile woman will infect her husband’s garden with her 
own infertility. The sacrifice of pregnant women by 
Romans and Greeks to bring forth a richer harvest 
from the earth is no more grim than the strategies 
employed by plants themselves for their own well-
being and propagation of offspring.

However, there are records that suggest greater 
insight into the reproductive ecology of flowering 
plants. Herodotus (c. 484–c. 430 BC), in The Histo-
ries, spoke of the ancient Assyrian practice of enhanc-
ing fruit-set in date palms:

Date palms grow everywhere, mostly of the fruit-
bearing kind, and the fruit supplies them [the 
Assyrians] with food, wine, and honey. The 
method of cultivation is the same as for figs, par-
ticularly in regard to the practice of taking the 
fruit of what the Greeks call the ‘male’ palm and 
tying it into the ‘ female’ or date-bearing tree, to 
allow the gall-fly to enter the fruit and ripen it 
and prevent it from dropping off. For it is a fact 
that the male palms have a gall-fly in their fruit, 
like wild figs.

But ancient Assyria is a long way in time and space 
from the rainforests and other plant communities of 
Australia.

Indigenous Australians used many of the plant 
resources of the rainforest as food, medicine, dyes 
and items of everyday utility. Calamus and Flagellaria 
canes, for example, were used in the construction of 
canoes (Roth 1910), and string was made from spe-
cies of Cochlospermum, Macaranga, Calamus and 
Livistona (Roth 1901). The f lowers themselves were 
used as decoration, being inserted into plaited tree 
fibre (Parker 1905) or as ‘fillets of gay f lowers’ (Roth 
1890). Flowering plants were used to note the onset of 
seasons; tribal groups from the Bunbury district of 
Western Australia marked the year by the blossoming 
of ‘mu-jain’ (Nuytsia f loribunda) (Roth 1902). Drinks 
(sometimes fermented) made from honey (e.g. from 
the nectar of eucalypts and banksias) and water, or by 

soaking f lowers in water overnight, are reported by 
early European observers (Roth 1902, Parker 1905). 
Though Nuytsia and the examples given by Roth and 
Parker are not rainforest species the blossoms of 
many rainforest species, replete with nectar, offer 
similar opportunity.

What of indigenous Australians’ interplay with the 
reproductive ecology of native rainforest plants 
andother vegetation types? Did they know the role of 
pollination and its consequent impact on the later 
availability of food resources? There seem to be few 
records since European occupation and settlement in 
the late 18th century. Nevertheless, there are record-
ings of tribal wisdom and legend that hint at a vast 
body of knowledge. The Australian writer and social 
activist Mary Gilmore recorded in the 1930s that Abo-
riginal peoples of the Wiradjuri in New South Wales 
purposely cross-pollinated ‘quandongs’, Santalum 
acuminatum (Santalaceae). This is a plant of arid scle-
rophyllous environments, its pulp and oily kernels a 
nutritious food source. K. Langloh Parker (1905), 
writing about the Euahlayi from north-west New 
South Wales, refers to ‘sugar-bag’ (honey) trees, which 
were hollow and held the hives of native stingless bees. 
Of the collection of honey from these trees, she related:

I deplored the sacrifice of the bees one day, but was 
told it was all right. Whoever had dropped the 
nest out would take home a waxy stick they had 
used to help get the honey out; they would throw 
the stick in the fires, then all the dead bees would 
go to a paradise in the skies, when next season 
they would send Yarragerh Mayrah, the Spring 
Wind, to blow the flowers open, and then down 
they would come to earth again.

Later, referring to the prediction of seasonal cli-
mate impacts, Parker stated:

The old man said, ‘It is drought now, but it will be 
worse. Bya mee has sent the manna by the little 
Dulloorah birds and the black ants, because there 
will be no flowers for the bees to get honey from, so 
he sent this manna.’

Similar knowledge of the ecology of native bees 
(and impacts upon them) in their uncertain environ-
ment permeates indigenous culture, to the point 
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where names are attributed to particular species of 
bee and to individual components of nest structure. 
The Yolnu people of northern Australia (Rudder 
1977) recognise different species of bees by character-
istics of the way the hive is built, where the nest is 
located and the nature of its honey. Collectively all 
bees are termed ‘dawurr’ or ‘worrutj’; ‘bayarrak’ is a 
word used to describe a working bee that is collecting 
pollen from flowers and that can be followed back to 
the hive. The Yolnu give names to individual species. 
For example, ‘yarrpany’ denotes a very small species 
of bee that is not savage, makes a large hive in the top 
half of a tree and produces yellow sweet-tasting pollen 
balls and very good honey. ‘Niwnda’ (also called ‘nyi-
wuda’ or ‘gämu’) is a large, yellowish coloured savage 
bee that produces orange-coloured pollen balls and 
very good tasting honey. The Yolnu also apply a spe-
cific nomenclature to the architecture and contents of 

bee hives. ‘Nurru’ means the hive entrance, ‘gurak’ 
the entrance passageway, ‘mapu’ the pollen balls 
stored by the bees, ‘djukurr/djana/gutitj’ are terms for 
the top of the honeycomb within the hive, ‘djukurr/
djana/gutitj’ refers to the bottom of the honeycomb 
and ‘gula/dhudi’ means the debris from the hive, or 
bee faeces. Though it was common to track the hive’s 
location by following the movements of foraging bees, 
during periods of relative inactivity (as in winter) 
hives could be found by searching for pellets of bee 
dung lying around the base of nest trees (Roth 1897).

Sometimes nectar was sucked by indigenous Aus-
tralians directly from nectar-laden blossoms, as Walter 
E. Roth (1897) noted in Queensland. This practice is 
continues today (Harris et al. 2000) by many peoples, 
but particularly by pollination ecologists (few that 
these are). We can only muse as to the level of cross-
pollination that accompanies such events.
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7. Senna acclinis (Fabaceae) is an endangered small shrub of rainforest margins and internal gaps formed by damage to the 
rainforest canopy. Such gap phase species occupy temporal and spatial mosaics formed by forest disturbance, upon which 
they are partly dependent. The anthers of Senna acclinis are poricidal and must be buzzed by bees to release the pollen 
within. Photo by Geoff Williams.

8. Ants are often considered thieves and robbers of nectar but many species have potential to serve as pollinators. Large 
bull-dog ants Myrmecia nigrocincta forage for nectar on the flowers of Alectryon coriaceus (Sapindaceae), a small tree or shrub 
common in littoral rainforests of New South Wales. Photo by Geoff Williams.


