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Summary   Exotic grasses include some of the 
most serious weeds in Australia, yet in general have 
received relatively little attention from a research and 
management perspective. In this paper we provide an 
overview of the sub-tropical and tropical grass spe-
cies that have naturalised in Australia, and identify the 
subset of grasses that are currently important weeds 
to each of fi ve key sectors. 

A total of 154 species were considered naturalised, 
and most were C4 perennials. Although almost all nat-
uralised species are listed in the literature as ‘weeds’, 
only 25 (20%) met the criteria for being important 
weeds in one or more sectors: 15 in the environment 
sector, 10 in cropping, 6 in pastoral industry, one in 
public amenities and none in forestry/tree crops. Ap-
proximately half of these had been introduced as pas-
ture species and several caused serious impact in more 
than one sector. The challenge remains to develop and 
implement effective management strategies for those 
species that are already causing impact, to identify 
which of the remaining species have the potential 
to cause impact, and to prevent the introduction of 
further weeds.
Keywords    Risk assessment,  Poaceae,  Australia, 
 weeds,  pastoral,  environmental,  horticulture.

INTRODUCTION
Exotic grasses (Poaceae) are an important weed func-
tional group (Lonsdale 1994, Low 1997, Butler and 
Fairfax 2003). They can have profound ecosystem 
impacts by altering fi re regimes, soil properties and 
hydrology, and reducing biodiversity. They can also 
replace palatable grasses on pastoral lands, compete 
with crops, and block access to public amenities. 

A diverse fl ora of sub-tropical and tropical grass 
species has naturalised in Australia, but overall these 
plants have received relatively little attention consid-
ering their current and potential threat. As a fi rst step 
towards prioritising species for research and manage-
ment we provide a broad overview of the sub-tropical 
and tropical exotic grass fl ora, and identify those 

species that have already demonstrated their ability 
to have a negative impact in Australia. 

MATERIALS AND METHODS
The naturalised fl ora   A list of naturalised exotic 
grass species of sub-tropical and tropical origins was 
compiled using the literature, herbarium records (all 
state and territory herbaria and the national herbaria) 
and expert opinion. In addition, for each species the 
presence in each Interim Biogeographic Region of 
Australia (IBRA, Thackway and Cresswell 1995) 
(based on herbarium records), life cycle (annual, 
biennial and/or perennial), photosynthetic pathway, 
and weed status was determined. 

The currently important species   Weed impor-
tance was determined independently for each of the 
following fi ve sectors: pastoral, cropping/horticulture, 
forestry/tree crops, environment, and public. The defi -
nition of importance for the environment sector was 
determined by likely environmental impact, and was 
evidence based. In contrast, weed importance in other 
sectors was defi ned according to the perceptions and 
actions of the respective sector. That is, it was not 
necessarily dependent on a cost:benefi t analysis. 

The currently important exotic grass weeds were 
defi ned as follows: 
• ‘Environmental’: Species that have become 

dominant in environmentally important habitats 
(excluding habitats such as camping grounds and 
lawns) as a result of natural spread (implying an 
ability to invade), and not dependent on human 
related disturbance (e.g. excludes roadsides 
that are regularly slashed, and land that has had 
heavy, prolonged grazing). Environmental impact 
has not been quantifi ed for most grass species, so 
dominance was presumed to imply this. Specifi c 
examples of a species meeting these criteria were 
required to include it as currently important. 

• ‘Pastoral’, ‘Cropping and Horticulture’, and 
‘Forestry and Tree Cropping’: Species that the 
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respective sector considers as currently having a 
serious negative impact, and therefore requiring 
specifi cally targeted control work, or signifi cantly 
altered on-farm practice (e.g. change in stock 
management, or cropping). We exclude species 
whose impacts are largely preventable through in-
dustry-standard on-farm practice (such as general 
hygiene), and ‘systems weeds’ such as cropping 
weeds that are managed as part of a suite of com-
petitors. 

• ‘Public amenities’: Species that have been specifi -
cally targeted by local or state government-spon-
sored control programs for reasons that might in-
clude negative health effects (especially allergies), 
access to public amenities (e.g. for water sports), 
increased fi re danger or nuisance value (e.g. those 
with burry seeds or serrated foliage). 

RESULTS
The naturalised fl ora   A total of 154 sub-tropical and 
tropical grass species have become naturalised (Table 
1). This is an interim tally, as the list still needs to be 
cross-checked with regional experts, and a number 
of taxonomic issues require resolution. We did not 
include Paspalum scrobiculatum L. and Cynodon 
dactylon (L.) Pers., both of which probably include 
native and introduced material, or species such as 
Rottboellia cochinchinensis (Lour.) Clayton which is 
almost certainly native. 

Most naturalised species belonged to the tribe 
Paniceae and most were C4 perennials (Table 1). 
Most have been recorded in the literature as ‘weeds’ 
both in Australia and overseas. According to herbarium 
records most species occurred in more than one and 
up to 56 IBRA regions (Figure 1).

The currently important species   The interim list of 
currently important weed species is presented in Table 
2 and discussed briefl y below. This list includes all spe-
cies for which we have found evidence of conformance 

with the required criteria. No species were identifi ed as 
currently important to tree cropping or forestry. Three 
of the fi ve tribes are represented. 

Environment sector   Fifteen species met our cri-
teria as important environmental weeds. Many species 
that are often prominent in the landscape were not in-
cluded because we could fi nd no examples where they 
met the criteria. These include Bothriochloa pertusa 
(L.) A.Camus (Indian blue grass), which is dominant 
over larger areas of native grasslands in the Burdekin 
but appears to require heavy grazing or degradation 
to form monocultures, and Pennisetum clandestinum 
Chiov. (kikuyu) for which we could fi nd no examples 
of invasion of undisturbed habitats through natural 
spread. 

The currently important grasses differ in their im-
pact. Species of greatest concern include Cenchrus 
ciliaris L. (buffel grass) and Hymenachne amplexi-
caulis Rudge (Nees) (olive hymenachne) that are 
rapidly invading relatively pristine landscapes of high 
conservation value, and Andropogon gayanus Kunth. 
(gamba grass), which grows in monocultures 3–4 m 
high, vastly increasing fuel biomass. 

Pastoral sector   Relatively few species are 
under active management, and therefore meet our 
criteria as currently important weeds. Most of those 

Table 1.   Summary of subtropical and tropical grasses that have naturalised in Australia.

Tribe
No. 

genera
No. 

species % C4
% 

perennial
Weed in 
Australia

Weed 
overseas

No. IBRA regions sp-1. 
(herb. records sp-1.)

Andropogoneae 9 20 100 85 95% 90% 9.9 (79.2)

Arundineae 1 2 0 100 100% 100% 25.0 (98.0)

Danthonieae 3 6 0 67 100% 33% 9.3 (106.8)

Chloridoideae 11 38 100 58 95% 89% 15.3 (159.0)

Paniceae 15 88 89 63 99% 89% 17.9 (137.1)

Total 39 154 88 65 97% 87%

Figure 1.   The distribution of exotic sub-tropical and 
tropical grasses according to the number of Interim 
Biogeographic Regions of Australia from which they 
have been recorded.
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are Sporobolus species (Table 2), a recently established 
complex. 

All grasses that are currently important weeds in 
the pastoral sector are unpalatable species. However, 
there are differing opinions within the pastoral industry 
as to the value of exotic pasture species. For example, 
some pastoralists in natural perennial Mitchell grass 
downs consider introduced species, such as buffel 

grass and gamba grass, as potential threats. Further-
more, potential negative longterm impacts, such as loss 
of soil quality caused by high production exotic pasture 
species, have not yet been widely considered.

Horticulture and cropping sector   Weed issues 
typically vary greatly between crop, region and on-
farm practices in this sector. For example, Brachiaria 
eruciformis (J.E.Sm.) Griseb. (sweet signal grass) 

Table 2.   Interim list of sub-tropical and tropical exotic grass species that are currently important to each 
sector. 

 
SpeciesA Common name SectorB Benefi ts

No. IBRA 
regions

   E H P PC  (herb. records)

Andropogoneae

Andropogon gayanus Gamba grass E Pasture 13 (67)

Hyparrhenia hirta Coolati grass (thatch grass) E P 23 (222)

Themeda quadrivalvis Grader grass E 23 (281)

Chloridoideae

Chloris virgata Feathertop Rhodes  H 52 (487)

Dinebra retrofl exa H 5 (17)

Eragrostis curvula African lovegrass E P Pasture 38 (662)

Sporobolus africanus Parramata grass  P 10 (521)

Sporobolus fertilis Giant Parramata grass E P 11 (118)

Sporobolus jacquemontii American rats tail grass  P 10 (161)

Sporobolus pyramidalis/
natalensis

Giant rats tail grass E P 9 (217)

Paniceae

Brachiaria eruciformis Sweet signal grass  H 6 (40)

Brachiaria mutica Para grass E Pasture 26 (179)

Cenchrus ciliaris Buffel grass E Pasture 53 (822)

Cenchrus setiger Birdwood grass E Pasture 33 (138)

Echinochloa crus-galli Barnyard grass H 43 (708)

Echinochloa polystachya Aleman grass E Pasture 9 (23)

Hymenachne amplexicaulis Olive hymenachne E H PC Pasture 11 (55)

Melinis minutifl ora Molasses grass E Pasture 13 (88)

Panicum maximum Guinea grass and green panic E H Pasture 26 (356)

Pennisetum pedicellatum Annual mission grass E H Pasture 22 (125)

Pennisetum polystachion Mission grass E Pasture 12 (45)

Sorghum halepense Johnson grass  H Pasture 1 (358)

Sorghum × almum Colombus grass  H Pasture 7 (129)

 Urochloa panicoides Liverseed grass  H    21 (80)

Total 24 species 15 10 6 1 13  

A See Hnatiuk (1990) for authorities. 
B E = environmental; H = horticulture/cropping; P = pastoral; PC = public concern.



483

Fourteenth Australian Weeds Conference

is one of the biggest weeds in broad-acre, zero-till 
cropping in Central Queensland but it is not as weedy 
when mechanical practices are used (M. Conway, pers. 
comm.). Most of the grass species that are currently 
important are serious competitors of grass crops such 
as sorghum and sugar cane. There is, however, very 
little economic data on impacts. 

Public sector   The only exotic grass species that 
is currently important is olive hymenachne which af-
fects water fl ow and prevents access to waterways. 
Eight shire councils in North Queensland are currently 
concerned with the weed and have control programs 
being developed or in place (J. Vitelli, pers. comm.). 
A second species, Cynodon dactylon (couch grass), 
is under active control on the Todd River because it is 
considered to impede water fl ow, resulting in silting 
of the river, alteration of fi re regimes and impact upon 
aesthetics. However, it may be native to Australia and 
therefore was not included in Table 2. 

DISCUSSION
The 154 exotic sub-tropical and tropical grass species 
naturalised in Australia equates to approximately 12% 
of the native grass fl ora (including temperate species). 
The fact that most have been recorded somewhere in 
the literature as ‘a weed’ for one or more sectors sug-
gests the terms ‘naturalised’ and ‘weed’ have become 
largely synonymous, and highlights the importance 
of having an objective process both for attributing 
weed status and for prioritising weeds for research 
and management.

Using our criteria, we identifi ed a relatively small 
subset of grass species that are currently important 
to four of the fi ve sectors. It is notable that some 
of the most serious environmental species, such as 
buffel grass, guinea grass and mission grass all ap-
pear to have a profound and widespread impact on 
natural systems and yet were not listed in the original 
71 species nominated as possible weeds of national 
signifi cance (Thorpe and Lynch 2000). Only one sub-
tropical or tropical grass species, olive hymenachne, 
is actually listed as one of Australia’s 20 weeds of 
national signifi cance. 

Confl icts between pastoral and environmental 
interests are widely acknowledged for exotic grass 
species. Probably the most important example is buf-
fel grass which has yielded widespread benefi ts to the 
pastoral industry across extensive areas of rangeland 
Australia (Walker and Weston 1990), but is also an 
aggressive invader of natural habitats (Butler and Fair-
fax 2003). Other examples include the ponded pasture 
species that continue to be commercially available in 
parts of northern Australia, and gamba grass in the 

Top End of the Northern Territory. Confl icts also exist 
between other sectors. For example, olive hymenachne 
was introduced into Queensland as a ponded pasture 
species, but is now also causing serious environmental 
impact and signifi cant economic losses to both the 
agricultural industries and the public purse. 

Although the distribution and impact of some 
grass species in northern Australia is already great, 
most appear to be in the early phase of invasion. 
Well-coordinated and directed research, policy, and 
management action have the potential to make major 
contributions towards minimising future impacts. In 
addition, the naturalised fl ora of exotic grasses will 
certainly include species that have the potential to be-
come important weeds, and it is a priority to prevent 
this from occurring. Finally, pressure to introduce new 
species of exotic grasses, for the pastoral industry, 
ornamental and lawn industry, and for rehabilitation 
of regions degraded by salinity, is likely to continue. 
Any new introductions need to be considered in terms 
of potential impacts to all sectors. 
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