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Summary   We reviewed the limited number of pub-
lished accounts that have quantifi ed the ecological 
impacts of invasive plants on Australian ecosystems. 
Of 24 papers, 20 dealt with naturalised plants. Most 
used correlative approaches that compared invaded 
with weed-free sites rather than manipulative ex-
periments. Effects were most commonly quantifi ed 
in terms of plant species richness. Few studies exam-
ined the impacts of weeds on animal communities. 
Decisions about weed management priorities and 
strategies will largely have to be made in the absence 
of comprehensive, quantitative data about individual 
cases. This makes it important to develop soundly-
based generalisations about how invasive plants affect 
Australian ecosystems. 
Keywords     Australian ecosystems,  biodiversity,  eco-
logical impacts,  plant invasions,  weeds.

INTRODUCTION
Plant invasions are recognised as major modifi ers 
of ecological systems on a global scale (D’Antonio 
1997). Invasive species alter the fl ows of energy, 
water and nutrients, community composition, succes-
sion processes and disturbance regimes (Walker and 
Smith 1997). These plants are seen as major threats 
to individual native plant and animal species and to 
entire biotic communities. Plant invasions have been 
specifi cally identifi ed as a key threatening process for 
several endangered native species and communities in 
Australia (Vidler 2004). 

There are numerous published statements about 
the environmental impacts of invasive plant species in 
Australia (see Vidler 2004 for a compilation). These 
statements are typically comments about specific 
threatened native communities or species, the envi-
ronmental impacts of particular invasive plant species, 
or perceptions of the effects of invasive plant species 
in general. However, while there are many written 
references to the effects of invasive plant species 
on Australia’s native biota, there are relatively few 
quantitative studies. 

Quantitative studies of the environmental impacts 
of weeds are important because they provide the scien-
tifi c basis for decisions about where weed management 

resources should be directed. It will never be possible, 
or necessary, to evaluate the impacts of all weeds 
that are perceived to be a problem. Useful strategies 
can be developed and implemented and priorities 
determined without quantitative information on the 
impacts of all weed species involved. However, well 
designed and executed studies that span the spectrum 
of possibilities would help identify general rules that 
describe how different types of weeds infl uence dif-
ferent ecological systems. 

Our aim in this paper is to review Australian stud-
ies that provide quantitative information about the 
impacts of invasive plants in Australian ecosystems. 
On the basis of this analysis we address the following 
questions.
(1) Which weed species have been subject to studies 

of their impacts?
(2) Which plant and animal communities have been 

involved in these studies?
(3) What geographical areas have been covered by 

these studies?
(4) Which plant and animal taxa have been targeted 

in studies of the impacts of weeds?
(5) Which ecosystem processes have been considered 

in these studies?
(6) How have the impacts of weeds been measured?
We then synthesise the results of the quantitative 
studies, their strengths and weaknesses and suggest 
directions for further work.

MATERIALS AND METHODS
We compiled a database of accounts of quantitative 
studies of the effects of weeds in Australian ecosys-
tems. These accounts consisted principally of papers 
published in refereed scientifi c journals. They were 
reviewed in terms of the six questions listed above.

RESULTS
We identifi ed 24 journal papers that provide quantita-
tive data on the impacts of invasive plant species in 
Australian ecosystems (Table 1). (This list does not 
cover research that quantifi es the impacts of weeds on 
cropping or intensive grazing systems.) Four of these 
papers report work on two native woody perennials 
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(Acacia sophorae (Labill.) R.Br. and Pittosporum 
undulatum Vent.) that are invasive within Australia but 
outside their native ranges. The remaining 20 papers 
deal with 14 exotic invasive species, including fi ve 
grasses, two forbs, fi ve shrubs and two trees (Table 
1). All four of the grasses are deliberately introduced, 
sown pasture grasses. Among the 14 exotic species are 
seven Weeds of National Signifi cance (WONS): Aspar-
agus asparagoides (L.) W.Wight, Chrysanthemoides 
monilifera (L.) Norlindh, Hymenachne amplexicaulis 
(Rudge) Nees, Lantana camara L., Mimosa pigra L., 
Salix babylonica L. and Tamarix aphylla (L.) H.Karst 
(Thorp and Lynch 2000, Table 1).

The 24 studies cover a variety of temperate and 
tropical ecosystems and communities that range from 
grasslands to forests. They are approximately evenly 
divided between northern (tropical) and southern 
(temperate) regions. Two deal with highly modifi ed 
pasture ecosystems (Table 1).

As might be expected from so few studies, the 
measures used to quantify impacts of invasive spe-
cies on biodiversity and ecosystem processes are 
somewhat limited. There are also strong biases in 
favour of particular measures. Four studies describe 
impacts of a weed species on some aspect of ecosystem 
function including: the high fuel loads derived from 

Table 1.   Published Australian studies that quantify environmental impacts of invasive plants. SA South Aus-
tralia; NT Northern Territory; NSW New South Wales.

Weed Climate / ecosystem / location Reference

Herbs

Hypochaeris radicata L. Asteraceae Temperate, semi-natural pasture, 
Tasmania

Gilfedder and Kirkpatrick (1993) 

Mesembryanthemum crystallinum L. 
Portulacaceae

Temperate, pasture, Avon, SA Kloot (1983)

Grasses

Andropogon gayanus Kunth Poaceae Tropical savanna NT Rossiter et al. (2003) 

Brachiaria mutica (Forssk.) Stapf 
Poaceae

Tropical wetlands and riparian zone, 
North Queensland, NT

Bunn et al. (1998), Douglas and 
O’Connor (2003)

Cenchrus ciliaris L. Poaceae Tropical and temperate savannas, 
Central Queensland

Butler and Fairfax (2003), Franks (2002)

Hymenachne amplexicaulis (Rudge) 
Nees Poaceae

Tropical wetland, central Queensland Houston and Duivenvoorden (2002) 

Hyparrhenia hirta (L.) Stapf Poaceae Temperate woodlands, NSW McArdle et al. (in press)

Shrubs

Acacia sophorae (Labill.) R.Br. 
Mimosaceae

Temperate, coastal grassland, NSW Costello et al. (2000) 

Asparagus asparagoides (L.) W.Wight 
Asparagaceae

Temperate forest, SA Sorensen and Jusaitis (1995)

Chrysanthemoides monilifera (L.) 
Norlindh Asteraceae

Temperate, coastal dune, NSW Weiss and Noble (1984a), French and 
Zubovic (1997), Weiss and Noble 
(1984b) 

Cytisus scoparius (L.) Link Fabaceae Temperate forest and woodland, NSW Waterhouse (1989), Smith (1994)

Lantana camara L. Verbenaceae Tropical and sub-tropical dry rainforest 
and savanna, Queensland and NSW

Fensham et al. (1994), Gentle and 
Duggin (1998)

Mimosa pigra L. Mimosaceae Tropical, wetland and monsoon forest, 
NT

Braithwaite et al. (1989) 

Trees

Pittosporum undulatum Vent. 
Pittosporaceae

Temperate, wet sclerophyll forest, 
Victoria

Mullet and Simmons (1995), Gleadow 
and Ashton (1981), Rose and 
Fairweather (1997) 

Salix babylonica L. Salicaceae Temperate, riparian eucalypt forest, 
NSW

Shulze and Walker (1997) 

Tamarix aphylla L. Tamaricaceae Arid zone, riparian woodland, NT Griffi n et al. (1989)
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the invasive grass Andropogon gayanus in Northern 
Territory savannas (Rossiter et al. 2003); effects of the 
grass Brachiara mutica on stream fl ow and in-stream 
sedimentation (Bunn et al. 1998); increases in soil 
salinity associated with the halophytic Mesembry-
anthemum crystallinum (Kloot 1983); and the rates 
and temporal patterns of decomposition of litter from 
Salix babylonica (Shulze and Walker 1997). Three 
publications focus on the effects of a weed on a single, 
threatened plant species: (i) reduced biomass of the 
orchid Pterostylis arenicola M.A.Clem & J.Stewart 
by Asparagus asparagoides (Sorensen and Jusaitis 
1995); (ii) a negative correlation between densities 
of Hypochaeris radicata and Helipterum albicans 
(Gilfedder and Kirkpatrick 1993); and (iii) the inferred 
competitive suppression of Choricarpa leptopetala 
(F.Muell.) Domin by Lantana camara (Gentle and 
Duggin 1998). Two studies reported both measures of 
biodiversity and environmental parameters associated 
with the ecological processes perceived to be altered 
by the invasive species. The study on the impacts of 
Mimosa pigra (Braithwaite et al. 1989) reported her-
baceous and woody plant diversity, amphibian, reptile, 
bird and mammal diversity as well as various measures 
of habitat characteristics. The work on Tamarix aphylla 
reported plant, reptile and bird diversity in relation to 
the abundance of the weed, and habitat data were used 
to infer processes that either facilitate invasion or are 
altered by it (Griffi n et al. 1989). 

Most studies have taken a correlative approach to 
examining the effects of a weed on native taxa, usu-
ally comparing weed-invaded with weed-free sites. 
Impacts on plants have received more attention than 
impacts on animals. Measures of plant species rich-
ness or diversity are the variables most commonly 
used to evaluate impacts of weeds on biodiversity. 
The studies using these measures involved Mimosa 
pigra (Braithwaite et al. 1989), Tamarix aphylla 
(Griffi n et al. 1989), Cytisus scoparius (Waterhouse 
1989, Smith 1994), Lantana camara (Fensham et al. 
1994), Cenchrus ciliaris (Franks 2002), Hymenachne 
amplexicaulis (Houston and Duivenvoorden 2002) and 
Hyparrhenia hirta (McArdle et al. in press). Only fi ve 
studies examined effects of weeds on animal species 
richness. Three included quantifi cation of responses 
by bird communities (to Chrysanthemoides monilifera 
(French and Zubovic 1997); M. pigra (Braithwaite et 
al. 1989) and T. aphylla (Griffi n et al. 1989)). The 
M. pigra study also measured amphibian, reptile and 
mammal responses. Responses by invertebrates were 
documented for B. mutica (Houston and Duiven-
voorden 2002) and S. babylonica (Shulze and Walker 
1997).

DISCUSSION
What, if any, generalisations emerge from these 
studies? First, the abundances of individual native, 
threatened plant species are negatively correlated 
with the abundance of the weed species that has in-
vaded their habitat. A second effect that is reasonably 
consistent across the few studies conducted is the 
reduction in abundance of common components of 
the invaded communities. However, our search of the 
literature yielded only three quantitative examples of 
this phenomenon and two of them involved work with 
C. monilifera (Weiss and Noble 1984a,b, Waterhouse 
1989). By contrast, Smith (1994) reported that shade 
tolerant native species were more abundant at sites 
invaded by Cytisus scoparius.

Third, the abundance/presence of invasive exotic 
species is consistently negatively correlated with native 
plant species, with the six examples located spanning 
temperate forests and savannas, tropical wetlands and 
dry rainforests and arid-zone riverine habitats. The two 
native species that were invading Australian habitats 
outside their native ranges yielded similar results (Gl-
eadow and Ashton 1981, Mullet and Simmons 1995, 
Rose and Fairweather 1997, Costello et al. 2000).

Finally, there is a great variation among faunal 
groups in their responses to invasive plants. Chrysan-
themoides monilifera was associated with changes 
in bird communities, but different guilds responded 
in different ways, total abundance did not change, 
and there was little evidence of change in numbers 
of species present (French and Zubovic 1997). 
Tamarix aphylla does reduce overall bird abundance 
and diversity (Griffi n et al. 1989) as does M. pigra 
(Braithwaite et al. 1989). A key factor here could be 
that C. monilifera has fl eshy fruit whereas T. aphylla 
and M. pigra do not. Also, in the communities studied, 
C. monilifera was an understorey shrub in woodlands 
where the canopy vegetation was not altered, while 
both T. aphylla and M. pigra were the tallest canopy 
tree or shrub. The inclusion of amphibians, reptiles 
and mammals in the study of M. pigra demonstrate 
that different faunal groups respond in different ways 
to the same weed. This is also illustrated by the few 
data that are available for invertebrates. Hymenachne 
amplexicaulis is associated with reductions in inver-
tebrate diversity but S. babylonica appears to alter 
the aquatic invertebrate community without reducing 
overall diversity or abundance. 

In Australia, the ecological impacts of very few 
invasive plants have been quantifi ed relative to the 
large number that has naturalised (2732 species ac-
cording to Groves et al. 2003). Effort has focused 
on effects on a few taxonomic groups and there 
are relatively few examples of any one effect. No 
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studies deal with the impacts of multiple weed species, 
a signifi cant omission given that most ecosystems 
are invaded by more than one weed species. It seems 
likely that research to date has concentrated on weed 
species that are perceived to have signifi cant negative 
impacts (e.g. WONS). 

Most studies used correlative rather than experi-
mental approaches and references to mechanisms are 
largely speculative. We did not identify any attempts 
to quantify plant invasions and their impacts in terms 
of succession processes Such studies have been under-
taken overseas, for example for the shrub Chromolaena 
odorata (L.) R.M.King & H.Rob. in India (Murali and 
Siddapa Setty 2001).

In many places the impacts of plant invasions on 
native ecosystems are obvious – ‘Blind Freddy can see 
there’s an effect’. However, we cannot rely entirely on 
casual experience or anecdotal evidence to describe the 
impacts of invasive species on biodiversity or ecologi-
cal processes. It is important to quantify how invasive 
plants affect natural ecosystems and their biodiversity. 
However, the resources available to do this are limited 
and must be balanced against the need to devise and 
implement management practices and strategies. Deci-
sions about weed management priorities will largely 
have to be made in the absence of comprehensive, 
quantitative data about individual cases. It is important 
to develop scientifi cally-based generalisations on the 
impact of invasive plants on Australian ecosystems in 
lieu of detailed information for individual weed spe-
cies. This will require more research to: (i) compile a 
series of complementary case studies covering typical 
situations (weed types, habitats); (ii) identify the plant 
traits that determine their impacts in different envi-
ronments; (iii) understand and classify mechanisms 
of impact and the ecological processes involved; and 
(iv) extrapolate from the results of overseas research 
to the Australian context.
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