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Introduction
An impact is a disruption to a particular set 
of ecosystem services or functions, wheth-
er they be provision of habitat contribut-
ing to conserving biodiversity, protection 
of soils for agriculture or aesthetics for a 
tourism landscape. The division into man-
aged and natural ecosystems is not always 
useful as it ignores the role of humans as 
an agent of evolution. Some acceptance of 
humans as an agent of evolution is needed 
to avoid the unrealistic and over simplistic 
desire to turn the clock back by returning 
to an imagined ‘1750’ Australian vegeta-
tion condition (Rehwinkel 2003). The 1750 
baseline implies that indigenous people 
had little or no impact on ecosystems and 
that the telescopic view backwards is ap-
propriate and credible for pre-European 
Australia. This paper discusses some of 
the impacts and uses of introduced per-
ennial grasses, presenting the case for a 
more realistic view of ecosystem restora-
tion because of the complexity of the issue 
and the high demands on detailed and 
accurate information.

Perennial grasses
This workshop relates to perennial grasses, 
but it is unwise to ignore annual grasses. 
In some instances this division may also be 
over simplistic. For example Lazarides et 
al. (1997) list windmill grass (Chloris trun-
cata R.Br.) as ‘annual; perennial’ and feath-
ertop Rhodes grass (Chloris virgata Sw.) as 
‘perennial; annual; biennial’. In surveying 
South Australian temperate grassland 
communities, Hyde (1995) and Hyde and 
Mathison (2001) found introduced annual 
species, especially bearded oat (Avena bar-
bata Pott ex Link) abundant at most sites. 
Davies (1997) analysed South Australian 
native temperate grassland and box grassy 
woodland survey data to find that annuals 
comprised 72% of highly invasive species, 
but 90% of indigenous species were per-
ennials. Lenz et al. (2003) consider the in-
vasiveness of the annual grasses wild oat 
(Avena spp.) and brome (Bromus spp.), one 
of the major threats to temperate peren-
nial grassland. They found that A. barbata 
competed directly with native wallaby 
grasses (Danthonia spp.) and speargrasses 
(Stipa spp.) in grassland at Burra, South 
Australia. Furthermore, annual grass lit-
ter tended to increase its own biomass but 
had a negative impact on perennials.

Impacts
If impacts are considered as disruptions to 
functioning ecosystems then it is as impor-
tant to understand why some ecosystems 
are vulnerable as it is to appreciate the in-
vasive mechanisms of particular perennial 
grasses. Some aspects of vulnerability are 
common knowledge, such as edge effects, 
size, configuration and susceptibility to 
fire and disturbance. This is a particular 
challenge to anyone trying to design 
and manage multiple use conservation 
reserves.

Use or function
In most cases our knowledge of ecosystem 
functioning is incomplete but it is recog-
nized that grasses may contribute to one or 
more functions. In South Australian tem-
perate native grasslands, a balance of pre-
dominantly perennial C3 and C4 grasses 
(Myers 1999) provide the following func-
tions: responsiveness to irregular rainfall 
events, soil cover and binding, impedi-
ment to invasive weeds, habitat for fauna, 
and food for a wide range of dependent 
biota. The shift in balance between C3/
C4, perennial/annual, native/introduced 
grasses and occasional/predominant spe-
cies is influenced by such environmental 
factors as fertilizers and grazing (Mott 
and Groves 1994, Groves and Whalley 
2002). For uses and responses of a few 
South Australian native perennial grasses 
to fertilizer and grazing see Myers (2001). 
Groves and Whalley (2002) discuss func-
tioning systems and interrelationships in a 
greater breadth of overview than possible 
in this paper.

Gillison (1994) makes the point that 
our native grassland and grassy wood-
lands represent transitional states, not 
climax vegetation communities. In South 
Australia there are examples of spectacu-
lar changes in grassland composition or 
partial reversions to native species when 
fertilizer and/or grazing regimes are 
changed (Robertson 1984, Nicholls 2003, 
Earl et al. 2003). The preference for systems 
based on a diversity of indigenous peren-
nial grasses caters for adaptation to short 
term climatic extremes (principally carbon 
dioxide levels, temperature and rainfall). 
If future climate change exceeds those 
extremes for long periods or the means 
shift markedly, we will need to find better 
adapted grasses regardless of their origin. 

Recent climate change simulation studies 
indicate a retention of our current balance 
of C3 and C4 grasses (Pittock 2003).

Native perennial grass functions in-
clude:
• General landscape restoration in South 

Australia (e.g. O’Brien 1993).
• Revegetation of riparian areas and dam 

banks (e.g. Myers 2003).
• Maintenance of hydrological processes 

such as:
 – Salinity (e.g. Brown and Rogers 2003, 

Semple et al. 2003).
 – Provision of clean water in catch-

ments (e.g. Johnston 2003).
 – Reed bed filtration (e.g. Adam 1994, 

Lazarides 2002).
 – Regulating vineyard water availabil-

ity (e.g. Henschke 2003).
Such studies help our understanding of 
these complex interactions. Lazarides 
(2002) discusses the role of hummock 
(Triodia spp.) grasslands in arid environ-
ments, describes fodder values for tropi-
cal and temperate grasses, and briefly 
discusses introduced and native species 
for food, pastures, turf, landscapes, and 
other amenity uses. His grass species syn-
opses provide both positive and negative 
impacts.

Negative impacts
The case studies in this workshop demon-
strate that there has been negative conse-
quences from attempts to contribute to or 
rehabilitate ecosystem services or func-
tions with grasses. The consequences in-
clude the following unwanted functions:
• Pioneering.
• Competition.
• Poor amenity.
• Poisons in a variety of forms (see La-

zarides 2002).
• Physically harmful grasses, particu-

larly those causing allergic responses 
(Lazarides 2002).

With so many natural and managed eco-
systems the negative impacts of the many 
perennial grass weeds are so numerous 
that a detailed discussion is beyond the 
scope of this short paper. The reader is 
advised to consult Randall (2002) initially, 
then check for occurrence in South Aus-
tralia using Jessop and Toelken (1986), 
followed by a search through Parsons and 
Cuthbertson (2001) for perennial grasses 
proclaimed as noxious under state legis-
latures, and to Buckby (2001) for a South 
Australian update on alien stipoid grasses. 
Then Cunningham et al. (2003) can be con-
sulted for sleeper weeds and Groves et al. 
(2003) for weed categories. For recently 
assembled information on environmental 
weeds see Blood (2001) and Muyt (2001). 
The latter contains good descriptions of 
control methods.

Uses and impacts of perennial grasses in South 
Australia: an environmental perspective

Murray J. Mathison, Box 236, Crafers, South Australia 5152, Australia.



Plant Protection Quarterly Vol.19(2)  2004   51

Conclusion
The brief overview of impacts presented 
in this paper must be considered when 
grasses are used for ecosystem restoration 
activities. The question remains whether 
the impacts have been assessed within 
all the expected risk parameters. These 
parameters include the potential threat 
to the environment, preference for indig-
enous species, climate change, supporting 
information (for accessing seed, establish-
ment and management), and plant breed-
er’s rights. Even with the best intentions in 
assessing risks there are potential traps in 
the form of unexpected species dynamics 
in new environments. An excellent exam-
ple is the disparity between the negligible 
to small soil seed banks of Chilean needle-
grass (Nassella neesiana (Trin. & Rupr.) 
Barkworth) and Texas needlegrass (Nas-
sella leuchotricha (Trin. & Rupr.) R.W.Pohl) 
in their countries of origin and the sizeable 
seed banks found in Australia (Gardener 
and Sindel 1998).

The theme of this paper has been to try 
and put the impacts of perennial grasses 
into perspective and to recognize the com-
plexities of invasive species in new eco-
systems. It is equally important to avoid 
a culture of seeking perfect information 
or of complacency induced by concepts of 
risk assessment and cost:benefit analysis 
at the peril of ignoring commonsense pre-
cautions about perennial grasses.
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