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Mistletoes are a diverse group of parasitic 
plants found throughout the world. Like 
mangroves and succulents, mistletoes are a 
functional group, defined by the way they 
grow. Rather than representatives of a single 
plant family, mistletoes include lineages 
from several families, and their distinctive 
parasitic habit has evolved independently 
on multiple occasions. These complex 
origins and global distribution lead to 
some confusion – many people familiar 
with European mistletoe are unaware of 
the hundreds of mistletoes found beyond 
Europe, and many Australians assume that 
mistletoe was introduced into this continent. 
In this chapter, these misconceptions are 
dispelled and a summary of our current 
understanding of mistletoes’ origins, 
diversity and life history is provided. 
Having clarified what mistletoes are, various 
other kinds of plants that live within the 
canopy are distinguished. Global patterns 
of mistletoe diversity and distribution are 
summarised for the main mistletoe groups, 
as well as current ideas about their origin 
and early evolution. Moving closer to home, 
the history of Australasian mistletoes is 
discussed, comparing Australian mistletoes 
with those of our near neighbours New 
Guinea and New Zealand, and evaluating 
possible explanations for the absence of 
mistletoe from Tasmania. Finally, the life 
cycle of mistletoes is described, detailing 
the complex set of processes that allow one 
plant to depend entirely upon another.

What is mistletoe?
A young girl once described mistletoes 
to me as ear-rings for gum trees. While 
describing perfectly the teardrop-shaped 
clumps of dense foliage at the edge 
of eucalypt crowns familiar to many 
Australians, this description does not apply 
to all species and a more inclusive definition 
is needed. Mistletoes are parasitic plants – 
instead of obtaining nutrients and water 
directly from the soil through roots, they 
take them from other plants. Over 4500 
species in 20 families of flowering plants 
have adopted a parasitic habit, looking 
like regular herbs, creepers, shrubs or 
trees above ground while tapping into 
the roots of nearby plants below ground. 
Relying on their hosts for their water and 
nutritional needs, most parasitic plants 
manufacture their own carbohydrates 
using photosynthesis. This growth habit is 
known as hemiparasitism (half-parasitic) 
and it distinguishes these green plants from 
various ghostly plants with no chlorophyll 
that rely on their host plants or host fungi 
for all of their needs (holoparasites). Unlike 
most hemiparasites, mistletoes attach to 
their hosts above ground, thereby freeing 
them from the soil completely. Several 
other parasites have adopted an aerial 
habit, but mistletoes are distinguished 
by their growth form – they are shrubby, 
often woody plants. So, mistletoes can be 
defined using three words – shrubby aerial 
hemiparasites – and this definition sets 
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the mistletoe Viscum album from otto Wilhelm thomé’s Flora von Deutschland Österreich und der Schweiz 
(flora of Germany, Austria and switzerland), 1885.
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mistletoes apart from all other plants, both 
within Australia and worldwide.

Using this definition, we can consider 
other kinds of plants that are often confused 
with mistletoes. A distinctive plant found 
throughout the world is dodder (many 
species in the genus Cuscuta) and the 
unrelated, but remarkably similar, dodder 
laurels (Cassytha spp.) – twisting vines that 
form tangled clumps of yellow to lime-green 
tendrils within the branches of their host 
plants. Although they are hemiparasitic 

and attach to their hosts above ground, 
these herbaceous vine-like plants have no 
woody tissues and never adopt a shrubby 
habit, so are not regarded as mistletoes. 
The branches of forest trees – especially in 
the tropics and other high-rainfall regions 
– are often covered with smaller plants, 
including mosses, liverworts, ferns, orchids 
and a range of other flowering plants. 
These plants, known as epiphytes, are not 
parasitic and take nothing from the tree – 
they just grow upon the bark and use the 

Derivation of the word ‘mistletoe’
originally used to refer exclusively to the single species in western europe (Viscum 
album), the word mistletoe dates back to the Anglo-saxon, but the exact derivation is 
debatable. some linguists suggest the word can be traced to misteltan, coming from two 
old German words – mist (dung) and tan or tang (twig) – referring to the way mistletoe 
seeds are dispersed by birds. An alternative suggestion is that the word came from mist, 
the old Dutch word for bird lime – a sticky glue-like substance derived from various plants 
including Viscum album that was smeared on twigs and branches to catch small birds. 
A third option is a combination of tan with another old German word, mistl (different), 
referring to the clear difference between parasite and host (especially in winter, when 
the leafy mistletoe contrasts with the bare twigs of its deciduous host). regardless of its 
derivation, the word has been in use since the 14th century.

the twining parasite Dodder Cuscuta spp. is 
found worldwide. Although parasitic it is neither 
shrubby nor woody so is not considered a 
mistletoe.

An epiphytic bird’s nest fern Asplenum 
australasicum. As with other epiphytes, they 
are not parasitic, only relying on their host as a 
substrate to grow on.
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tree to boost them above the ground where 
there is more light and greater access to 
pollinators and seed dispersers. Strangler 
figs represent a particular kind of epiphyte, 
which begin growing high in the canopy, 
then send down roots as they grow larger, 
eventually out-shading the original tree. 
Again, this is not parasitism; rather, it 
is a novel strategy to gain a competitive 
advantage in dark closed-canopy forests.

Aside from epiphytes, there is one final 
kind of growth that can be confused with 
mistletoes. A range of mites, wasps and 
other insects lays their eggs inside plant 
leaves and stems, inducing the formation 
of tumour-like growths to nourish their 
developing larvae, which are known 
collectively as galls. Occasionally, these 

A strangler fig Ficus sp. – none of these are 
mistletoes.

A root-parasitic quandong Santalum acuminatum.
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Other names: Twin-fork Mistletoe, Long-leaf 
Mistletoe, Bloodwood Mistletoe

Distribution: Endemic to Australia, 
occurring in scattered populations in 
northern New South Wales, Queensland, 
Northern Territory and the Kimberley region 
of Western Australia.

Description: Pendulous mistletoe with 
paired flowers and rusty brown hairs 
covering the young shoots, lending a rough 
texture. Weeping branches bear long narrow 
leaves (up to 40  cm in length) that narrow 
towards the base. Flowers are dull red in 
colour and arranged in pairs on forked stems. 
Once flowering has finished and the petals 
have dropped, there is a prominent nipple 
where the style attaches to the developing 
fruit. Most similar to Box Mistletoe and 
Drooping Mistletoe, but the combination of 
the rusty bloom covering the young shoots 
and flowers, and flowers borne in pairs 

(rather than trios or more) is diagnostic. 
Flowers during the winter.

Habitat: Open forest and woodland 
dominated by eucalypts.

Main hosts: Although recorded from 29 
host species across three families, 27 species 
are eucalypts, and this species is generally 
considered to be an exclusive parasite of 
Eucalyptus, occasionally Angophora.

Associates: Acts as host plant for Delias 
argenthona, D.  nigrina, Hypochrysops 
digglesi, Ogyris amaryllis, O. oroetes, O. iphis, 
O. genoveva, O. zosine and Comocrus behri.

Notes: This species sometimes infects 
eucalypts grown in plantations (especially 
species in the Corymbia group) and is 
regarded as a pest in parts of northern New 
South Wales. Amyema eburna (a species 
restricted to the Kimberley) was originally 
considered a subspecies of Amyema bifurcata, 
and is distinguished by the colour of the 
hairs covering the entire plant – white, as 
opposed to rusty brown. Used as a traditional 
bush medicine by Aboriginal people in the 
Northern Territory to treat colds and flu.
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Amyema bifurcata forked Mistletoe
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Main hosts: Although there are occasional 
records from other plants, this species is 
regarded as restricted to Melaleuca, with 
records from seven species, principally 
M. lanceolata and M. halmaturorum.

Associates: Acts as host plant for Delias 
aganippe and Ogyris amaryllis.

Notes: Flowers are often borne in profusion, 
making plants easily seen within the crown 
of hosts. Unlike most Australian mistletoes 
studied, the flowers of this species can 
self-pollinate, allowing seed set in isolated 
plants growing on sand-spits and other 
habitats with low bird visitation. In addition 
to mainland populations, this species 
occurs on several large islands, including 
Kangaroo, Rottnest and Garden Islands, 
and Middle Island from the Recherche 
Archipelago.

Other names: Tea-tree Mistletoe.

Distribution: Endemic to Australia; restricted 
to the coastal regions of southern Australia, 
with several widely separated populations 
occurring from Robe to Perth.

Description: Compact mistletoe of coastal 
Melaleuca shrubland, with delicate 
foliage and smooth flower buds. Bright 
green succulent leaves are small (typically 
20–35  mm long; 2–4  mm wide), with red 
flowers borne in paired groups of three. 
Abundant fruit are pearly white to red in 
colour, often with the dried style of the flower 
remaining attached. Distinguished from 
otherwise similar Paperbark Mistletoe by 
non-overlapping range and smooth surface 
to buds; non-flowering plants distinguished 
from overlapping Fleshy and Wire-leaved 
Mistletoes by small tapering leaves.

Habitat: Coastal shrubland dominated by 
Melaleuca.

Amyema melaleucae  Melaleuca Mistletoe
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Australian mistletoes engage in a network 
of interactions with other plants and 
animals. Host plants have developed a wide 
range of strategies to combat mistletoes, 
while the mistletoes have countered with 
a variety of ways to ensure their own 
survival. With their high concentration of 
nutrients and succulent leaves, mistletoes 
are widely consumed by a range of 
herbivores and employ several strategies 
to evade herbivores for long enough to set 
fruit and contribute to the next generation. 
They are one of few groups of native plants 
that rely on birds for both pollination and 
seed dispersal, with a wide range of other 
organisms benefiting from the sugar-rich 
nectar and nutritious fruit used to attract 
dispersers. As well as food, mistletoe clumps 
also provide shelter for many animals: their 
dense multi-branched structure offers 
secure locations for roosting and nesting 
in the otherwise open woodland or forest 
canopies.

Mistletoe–host interactions
Mistletoes depend on their host plants for 
all their water and nutritional needs, and 
the relationships between host and parasite 
have motivated considerable research. 
Except for the aberrant root-parasitic 
species, which can simultaneously attach 
to roots of multiple plants, mistletoes are 
permanently bonded to a single host and 
the fates of both plants are inextricably 
connected. As such, any effects of 
parasitism on host mortality are necessarily 

4 ecology

maladaptive: biting the hand that feeds 
you makes no ecological or evolutionary 
sense. Rather, it is in the direct interests of 
mistletoes, and all other parasitic plants, 
to have a negligible effect on host plants 
– this principle underpins most aspects of 
the mistletoe–host relationship. When a 
tree or shrub is infected by a large number 
of mistletoe plants, however, host vigour, 
and even survival, can be compromised, 
leading to the premature death of host and 
parasites. The factors keeping mistletoe 
numbers in check, mechanisms underlying 
increases in their abundance, available 
methods of control, their appropriate use 
and other aspects of mistletoe management 
and restoration are discussed in Chapter 6.

By definition, mistletoes take from their 
hosts, and this continuous consumption 

Germinating harlequin Mistletoe seeds deposited 
by a Mistletoebird.
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has a range of effects on host plants. The 
growth of a mistletoe plant is at the expense 
of the infected branch, necessarily reducing 
access to water and dissolved nutrients, 
often resulting in the death of the outer 
portion of the branch. In many cases, this 
is the extent of the effects of infection – a 
single branch receives the same amount of 
water and nutrients as before, but gives no 
carbohydrates in return, comparable to a 
branch that has become heavily shaded. If 
the host is small or otherwise sensitive to 
decreased photosynthetic input, vigour can 
be reduced, but mature trees rarely display 
any ill effects. Many naturalists have noted 
that mature trees bearing many mistletoes 
grow just as vigorously as uninfected trees 
nearby. When the amount of mistletoe in 
a tree’s crown exceeds the capacity of the 

remaining branches, the growth rate of the 
tree can decrease and patterns of flowering 
can be interrupted. If the tree is subject 
to water shortages, mistletoes typically 
succumb to water stress before their host 
but, if the infections persist, the survival of 
the host can be compromised.

Host identity
Australian mistletoes exclusively infect 
flowering plants, with two notable 
exceptions in the endemic genus 
Muellerina. The aptly named Callitris 
Mistletoe primarily parasitises cypress-
pines in the genus Callitris (see p. 96) and 
the recently described Gillian’s Mistletoe 
Muellerina flexialabastra depends on 
Hoop Pine Araucaria cunninghamii as 
its principal host. Both mistletoe species 

A young harrow-leaved Mistletoe showing the developing attachment between parasite and host, 
known as the haustorium. the right-hand side of the infected branch (downstream of the haustorium) 
may eventually wither and die as the water and nutrients are diverted by the growing mistletoe. note 
the split in the dense host tissue caused by the swelling haustorium.
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