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Summary   Introduced pasture grasses are important 
for pastoral production in northern Australia, but tend 
to become environmental weeds. This makes it diffi cult 
to develop legislation or policy for dealing with such 
grasses. This paper briefl y discusses the history of in-
troductions of exotic grass species into the Northern 
Territory focusing on two case studies, current legisla-
tion and policy and possible policy directions. 
Keywords    Introductions,   weed risk assessment, 
 policy,  legislation.

INTRODUCTION
Improved pasture species are considered necessary for 
the economic viability of pastoral industries but at the 
same time can threaten biodiversity and broader eco-
logical function. Governments decide which species 
should be promoted as pasture and which should be 
controlled or eradicated. Unpopular decisions and sig-
nifi cant compromises sometimes have to be made. 

This paper discusses policy for pasture grasses in 
the Northern Territory (NT). The discussion is divided 
into three sections: 
1. a brief history of pasture grass introductions in the 

NT, focusing on two species of current concern in 
the ‘Top End’; 

2. a summary of legislation relevant to northern 
Australia; and 

3. current and developing policy on use of exotic 
grasses as pasture species. 

HISTORY 
Deliberate introductions of pasture grasses in the NT 
began in the period 1869 to 1911 (Sturtz et al. 1975). 
Buffel grass (Cenchrus ciliaris L.) was intentionally 
introduced in 1910. Para grass (Urochloa mutica (For-
ssk.) Nguyen) was growing in the Darwin Botanical 
Gardens in the late 1800s and was introduced to Arn-
hem Land in 1922. The rate of deliberate sowing of 
these grasses increased rapidly after World War II.

From the 1950s, there was a widespread percep-
tion that improved pastures would be needed to revolu-
tionise the pastoral industry in northern Australia, and 
that plant introductions that modifi ed the rangeland 
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environments would always be benefi cial (e.g. Chris-
tian 1959). There was little or no consideration of pos-
sible subsequent pest status or consideration of poten-
tial impacts on the environment (Coombs 1977).

Increases in cattle production in the Top End 
have been attributed to exotic pasture species. Native 
grasses in most of the NT have short growing seasons, 
and produce good feed for only a few months of the 
year. Some introduced pasture species are more digest-
ible, produce greater biomass and remain green much 
longer. Fertilised, well-managed improved pastures are 
much more stable and productive than pastures based 
on native grasses (Table 1).

These grasses also have other uses. Para and 
buffel grasses have been used extensively to reduce 
erosion, stabilise earthen constructions and to reduce 
dust around towns. The large biomass of para grass is 
highly effective at preventing mimosa seedlings emerg-
ing (Grace, unpublished data), which would slow the 
spread of one of Australia’s worst weeds.

There is, however, growing evidence that sev-
eral pasture grasses are having adverse effects on 
environmental values. McGivor and Gardener (1986) 
discussed characteristics of useful pasture species for 
rangelands. They wrote that ‘ecological traits such as 
high seed production, ready establishment, colonising 

Table 1.   Benefi ts to the pastoral industry derived 
from introduced pastures in the NT (from Cameron 
2002).

Productivity measure
Native 

pastures
Improved 
pastures

Carrying capacity (ha beast-1) 14–45 1–3

Growth rate (kg y-1) 40–80 90–160

Pregnancy rate (%) 55 85

Branding rate (%) 40–50 80

Death rate (%) 5–15+ 2

Weaner weight (kg at 5–6 
months)

120 180
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ability, regeneration, long term persistence and toler-
ance of low soil fertility are most important’. A weed 
ecologist would give a similar list of traits for what 
makes a plant weedy. Weed risk assessments (Anon 
2003) of several NT pasture grasses confi rm this trend 
(Table 2). ‘The confl ict of interest between agricultural 
and conservation objectives is a policy and public rela-
tions issue which needs to be addressed immediately’ 
(Humphries et al. 1991).

‘The nett positive and negative effects of these in-
troduced species have not been objectively studied and 
documented’ (Cameron and Lemcke 1996). There was 
a lack of hard data and an excess of anecdotal evidence 
that needed to be redressed before any cohesive policy 
could be created. Mapping of grasses around Darwin 
began in 1998, and is continuing. It is also important 
to quantify effects of key grasses on the environment. 
In 2001, work began quantifying fuel loads and effects 
of hotter fi res on native vegetation. Fuel loads of some 
species can be up to seven times greater than native 
pasture (Rossiter et al. 2003), causing fi res which may 
be able to kill woody vegetation and limit recruitment 
of trees. This work is continuing, looking at how these 
grasses can also affect nutrient cycles and hydrology 
(Rossiter et al. 2004).

Case studies   The history of introductions of two 
species, gamba grass and olive hymenachne, highlight 
issues related to grasses that can be both weeds and 
useful pasture species. 

Gamba grass was derived from a cross between 
varieties from Nigeria and Africa via Brazil. It is a 
tall (up to 4 m) perennial grass that forms large dense 
tussocks. Work on the species started in 1946 at Kath-
erine. It was planted in a series of trials around the Top 
End between 1961 and 1980. These trials concluded 
that it was diffi cult to establish and spread slowly, but 

grew very well once established (Cameron 2000). It 
was released as a pasture cultivar through the NT 
Herbage Plant Liaison Committee 1978, and listed 
in the Register of Australian Herbage Plant Cultivars 
in 1986.

In the late 1990s, issues surrounding gamba grass 
became heated, with the NT Fire and Rescue Service 
and landholders from small blocks around Darwin 
becoming concerned about increased fi re intensities 
related to the massive biomass of gamba grass. 

The lack of information on how to control gamba 
grass was also addressed. Initial reports suggested that 
gamba grass could not be killed with herbicides, but 
later work found that localised patches can easily be 
killed with hexazinone or glyphosate, especially in the 
wet season or after burning or slashing. 

Olive hymenachne is a more recent introduc-
tion. It was imported into Australia in the 1970s and 
approved for release in Queensland in 1988. It was 
planted widely in Queensland and the NT fl oodplains, 
and is now spreading into conservation areas such as 
Kakadu National Park.

In 2000 olive hymenachne was listed as a Weed Of 
National Signifi cance, one of the top twenty weeds in 
Australia (Thorp and Lynch 2000), partially because 
it is a problem in sugar cane and also because it can 
invade fl oodplains with high conservation values. Un-
fortunately, it is diffi cult to control in fl oodplains, due 
to poor accessibility and the fact that these fl oodplains 
tend to be dominated by grasses, which makes control 
diffi cult without damage to existing biota. In response 
to this, the Queensland Government introduced a pol-
icy for the development and use of ponded pasture in 
2001, which restricts establishment to low risk areas 
(Queensland Government 2001). Olive hymenachne 
and gamba grass are no longer recommended as pas-
ture species in the NT (Cameron 1999).

LEGISLATION
Both the Commonwealth and Western Australian gov-
ernments have powers to restrict introduction of new 
species that are not on a permitted list, but given that 
good pasture species tend to be weedy and may fail the 
required WRA, such an approach will also prevent the 
introduction of many valuable pasture species. Also, 
most potential new pasture species were imported long 
ago and exist in storage or in plots on research stations. 
In the NT the Pastoral Land Board must approve ap-
plications before land can be cleared or pasture species 
sown. Otherwise, control of the use of exotic pasture 
plants already in the country is considered only once a 
species is obviously detrimental and has been declared 
either a weed or a prohibited entrant, when it is prob-
ably too late for eradication (Table 3). 

Table 2.   Results of Weed Risk Assessments (WRA) 
performed on selected introduced pasture grasses 
present in the NT, using Anon (2003). Some species 
were evaluated several times, producing different 
results. 

Species WRA

Gamba grass (Andropogon 
gayanus Kunth)

Reject or 
further evaluate

Olive hymenachne 
(Hymenachne amplexicaulis 
(Rudge) Nees)

Reject

Buffel grass Reject

Para grass Reject
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Four grasses, out of a total of 70 plants are cur-
rently listed as declared weeds under the NT Weeds 
Management Act 2001. Grasses are clearly under-
represented in this list and none of these declared 
grasses are palatable pasture species. This probably 
refl ects the fact that the list has not been thoroughly 
revised since the 1960s. There is a lack of consistent 
Australia-wide legislation relating to this issue.

POLICY
Current policy   Signifi cant progress has been made 
towards developing a cohesive policy for managing 
introduced pasture grasses. The Northern Austral-
ian Pasture Plant Evaluation Committee developed 
a ‘Code of Practice for the Evaluation and Release 
of Tropical Pasture Plants’ in 2002. This was aimed 
at pasture scientists and suggested that they include a 
consideration of potential environmental consequences 

of any introductions. This code of practice has not 
been ratifi ed.

In 1997, the Alice Springs Rural Review devoted a 
special issue to the presentation of various views about 
buffel grass. In 2000, a forum was held at CSIRO in 
Alice Springs addressing the topic of ‘the future of 
buffel grass in central Australia’. These demonstrate 
the public interest in these issues but have not yet 
contributed to the development of policy.

The ‘Gamba Grass Information Sheet’ (Cameron 
2000) is an example of Government departments with 
different agendas working together to produce credible 
information. Workshops and seminars on gamba grass 
were also held between 1999 and 2003 demonstrat-
ing effective control and giving factual information 
to all interested parties. There are, however, still many 
obstacles to developing cohesive policy on these 
grasses.

Table 3.   Summary of legislation relevant to introduced pasture species in tropical Australia, and possible 
interpretation regarding their relevance to exotic pasture grasses.

Jurisdiction Legislation Relevance to pasture grasses introductions

Commonwealth Quarantine Proclamation 1998 
in Quarantine Act 1908

Permitted species list. No new species to be introduced without 
passing a WRA.

Environment Protection and 
Biodiversity Conservation Act 
1999

Pasture improvement or the use of certain species could feasibly 
be listed as ‘key threatening process’, requiring a ‘threat 
abatement plan’.

Northern Territory Pastoral Land Act 2001 Refers to how pastoral leases are managed in the NT. 
‘Facilitates the sustainable use of land for pastoral purposes’, 
‘Prevention or minimisation of degradation of or other damage 
to the land and its indigenous plant and animal life.’ 

Weeds Management Act 2001 It is possible to prevent certain species from entering the NT. 
There is provision to limit the spread of species already present. 
Such actions are at the Minister’s discretion, and require public 
consultation.
The list of declared weeds is currently under revision.

Parks and Wildlife Conservation 
Act 2001

Allows the Minister to prohibit certain species from being 
introduced into the NT, or parts of the NT.
Actions that harm, disturb, alter or interfere with protected 
wildlife are not allowed.

Queensland Environmental Protection Act 
1994

‘A person must not carry out any activity that causes, or is 
likely to cause, environmental harm unless the person takes all 
reasonable and practicable measures to prevent or minimise the 
harm’.

Land Protection (Pest and Stock 
Route Management) Act 2002

Plants may be declared as pests, allowing restrictions on 
introduction, keeping or sale of declared pests.
Pest management plans to be drawn up for priority species and 
issues.

Policy for Development and Use 
of Ponded Pastures 2001

Prevents the development of ponded pastures in areas that are 
tidal, in or adjacent to natural wetlands of high conservation 
value or fi sh habitat value.

Western Australia Plant Diseases Regulation 1989 Precludes introduction of plants not on a list of permitted plants.
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Future directions   There is a wide range of issues 
relating to any future policy directions. A policy for 
the introduction of new potential pasture grasses is 
yet to be determined. Preventing the introduction of 
new species with weedy potential is likely to prevent 
possible useful pasture species from being available 
to producers in the NT.

Another area that poses difficulties for policy 
makers is dealing with species already present, but not 
yet spread to their full potential range. The NT Weeds 
Management Branch is currently writing a management 
plan for gamba grass across the Top End and reviewing 
the list of declared weeds in the NT. The Weeds Manage-
ment Act 2001 allows for plants to be declared as a weed 
in one area, but not another, and this may be a useful 
approach for restricting the spread of some grasses. 
Species such as buffel grass are so widespread that con-
tainment may not be feasible. In such cases resources 
may be best directed to understanding and managing 
environmental impacts of the grass and managing it in 
key conservation areas if warranted.

There are also issues related to the requirements 
of producers to manage environmental integrity on 
pastoral leases under the Pastoral Land Act 2001. 
Different legislation may be involved if grasses spread 
outside the lease. Differences in policy, legislation 
and available resources between different States and 
Territories should also be considered.

A discussion paper, ‘Towards a protocol for the 
use of exotic plants for pastoral development in the 
Northern Territory’ has been compiled for the Pastoral 
Land Board of the NT. This is a review of research, 
legislation and policy, aimed at encouraging discus-
sion about this key land management issue. This paper 
suggests that the use of exotic pasture plants should 
be permitted if they do not degrade signifi cant envi-
ronmental values on site, and if they are not allowed 
to spread off the property.

The ‘Gamba Grass Information Sheet’ (Cameron 
2000) is an example of people from several govern-
ment departments collaborating to provide correct 
information and produce cohesive recommendations 
to landholders. This approach should be extended to 
other species and to the introduction of pasture spe-
cies as a whole. 
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