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Introduction
The grass family, Gramineae, is one of 
the largest families of flowering plants, 
yet species recognition is poor due to the 
similarity of many grasses. Generally the 
grass weeds have not enjoyed a high pro-
file amongst weed control practitioners. 
However, according to Gibbs and Gibbs 
(2001), many exotic grasses are impossible 
to eradicate once established. Humphries 
et al. (1991) state that early detection and 
intervention are the keys to successful 
eradication.

We conducted a survey of workshop 
registrants in order to assess the levels 
of recognition and perceived significance 
for 10 perennial grass weeds that are 
known to occur in South Australia (SA). 
Respondents were also invited to indicate 
the localized distribution of each species. 
The species list was compiled with the 
aim of including examples of those that 
may be considered newly emerging issues 
(e.g. Coolatai grass (Hyparrhenia hirta (L.) 
Stapf)) and some species that have held the 
status of a proclaimed plant in SA under 
the Animal and Plant Control (Agricultural 
Protection and Other Purposes) Act, 1986. 

Surveyed species
Buffel grass (Cenchrus ciliaris L.) A native 
of the African/Asian region. Various vari-
eties have been sold commercially to the 
pastoral industry. C. ciliaris has the poten-
tial to establish across extensive areas of 
SA but current distribution is limited (Pitt 
2004). It is not a proclaimed plant in SA.

African lovegrass (Eragrostis curvula 
(Schrad.) Nees) This grass was originally 
introduced as a soil stabilizer. It is now 
naturalized in all states and territories of 
Australia. Taller plants are unpalatable. E. 
curvula is a drought and frost resistant spe-
cies that is capable of becoming dominant 
on lighter textured soils (Muyt 2001). It is 
a proclaimed plant in SA.

Pyp grass (Eragrostis villosa var 
maxima (L.f.) Schult.f. ex Schult. & 
Schult.f.) The herbarium records (http:
//www.chah.gov.au/avh/) indicate that 
this species was first recorded in SA in 
1912 at the Port Noarlunga sand dunes.  

E. villosa was introduced to coastal regions 
as a sand stabilizer (Hilton and Harvey 
2002). It is not proclaimed in SA.

Coolatai grass (Hyparrhenia hirta (L.) 
Stapf) This species was introduced for 
soil stabilization. It is present in all States 
except Tasmania and is palatable if kept 
short with heavy grazing and fire. It is 
thought to be invasive in all mainland 
states and is spreading rapidly along 
roadsides and rail verges and invading ad-
jacent bushland (Hussey et al. 1997), where 
it smothers native vegetation and poses a 
fire risk. It is often spread by slashing and 
road maintenance activities. It is currently 
being considered for proclamation in SA.

African feather grass (Pennisetum mac-
rourum Trin.) This species is an ornamen-
tal that has extensive fibrous rhizomes, 
preferring sites bordering streams or 
adjacent moist areas and roadsides. P. 
macrourum is regarded as being largely 
unpalatable to stock and a fire hazard 
(Parsons and Cuthbertson 1992). It is also 
naturalized in Victoria, Western Australia, 
New South Wales and Tasmania. It is pro-
claimed in some regions of SA.

Fountain grass (Pennisetum setaceum 
(Forssk.) Chiov.) A native of Africa, P. 
setaceum is an ornamental that has become 
naturalized in SA, Vic, NT, WA, NSW and 
Qld. It is commonly used as a landscape 
plant and is very similar in appearance 
to swamp foxtail grass (Pennisetum alo-
pecuroides (L.) Spreng.) that is also sold in 
nurseries. Hussey et al. (1997) report that 
it is an invader of bushland surrounding 
Perth. It is not proclaimed in SA.

Feathertop (Pennisetum villosum R.Br. ex 
Fresen.) Also a native of Africa, P. villosum 
is another ornamental now naturalized in 
all states and territories of Australia (ex-
cept NT). Mature plants are unpalatable 
and over time P. villosum may eventually 
dominate pastures (Parsons and Cuthbert-
son 1992). It is not proclaimed in SA.

Johnson grass (Sorghum halepense (L.) 
Pers.) Sorghum halepense was rated by 
Holm et al. (1977) as being the sixth most  

troublesome weed to agriculture world 
wide. It is established in all mainland 
states of Australia (Lamp et al. 1990). The 
plant is potentially very toxic to stock and 
has a persistent rhizome. It is not pro-
claimed in SA.

Parramatta grass (Sporobolus africanus 
(Poir.) Robyns & Tournay) Some un-
certainty surrounds the taxonomy of S. 
africanus, with some sources referring to 
it as rat’s tail grass (Sporobolus indicus (L.) 
R.Br.). S. africanus is a native of South Afri-
ca that has become naturalized in all States 
of Australia. Blood (2001) states that S. afri-
canus is a major threat to the grasslands of 
south-eastern Australia and is a common 
invader of degraded or overgrazed pas-
ture. It is not proclaimed in SA.

Tall wheatgrass (Lophopyrum ponticum 
(Podp.) Á.Löve) L. ponticum is commonly 
planted at moderately saline sites. It is of-
ten considered to be a productive and pal-
atable grass from an agricultural perspec-
tive. It is available commercially and has 
been rated by Virtue and Melland (2003) 
as having a ‘high’ potential to become an 
environmental weed in the south-eastern 
region of South Australia.

Methods
We developed a questionnaire and set 
of A3-size maps that were sent to each 
workshop registrant two weeks prior to 
the workshop. We asked each registrant 
to complete the questionnaire and map 
and return them in the stamped, self-ad-
dressed envelope one-week prior to the 
workshop to give us sufficient time for 
data processing and analysis, including 
comparison to online herbaria records of 
vouchered specimens of the 10 perennial 
grass weeds of focus in this paper. The 
following sections describe these methods 
in more detail.

Questionnaire
We developed a short, 1-page question-
naire with the aim of surveying workshop 
registrants’ knowledge and understanding 
of the 10 species of perennial grass weeds 
(Appendix 1). We focused our questions 
on recognition (Is this a weed you readily 
recognize? How familiar are you with this 
weed?), control (Have you ever been involved 
in trying to control it? If yes, how successful 
were your attempts?), distribution (Do you 
know of the location of any infestations? What 
are the land uses where the infestations occur? 
In what regions do the infestations occur?), 
and priority setting (What priority would 
you attach to this weed in your region?).

We deliberately avoided the use of 
open-ended style questions, instead 
preferring multiple choice and yes/no 
styles. This approach was followed for 
two reasons. Firstly, time taken for data 
entry and analysis was considerably less. 
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Simple quantitative summaries of the four 
main foci of the survey were considered 
to sufficiently expand upon our currently 
limited understanding of the community 
knowledge of perennial grass weeds in 
South Australia. Secondly, we expected 
that we would receive a higher response 
rate if the questionnaire was as simple as 
possible. Both reasons were imperative 
given the very short time frames we had 
to work within.

Map production and mailout
A geographic information system (GIS) 
was used to compile a set of blank A3-size 
maps. Each map depicts one of each of 
the natural resource management (NRM) 
regions in South Australia, and includes 
main roads and town centres to facilitate 
reader orientation. South Australia has 
been recently delineated into eight pro-
posed NRM regions as part of the State’s 
NRM reform process (South Australian 
Government 2002), and to align with 
Commonwealth NRM funding arrange-
ments such as the Natural Heritage Trust 
(2001–2006) and National Action Plan for 
Salinity and Water Quality. The NRM 
regions are based on existing water catch-
ment areas. We considered it important 
to base our mapping on these regions to 
marry the scale and extent of our data col-
lection with NRM in South Australia.

The postal address of each workshop 
registrant was matched to its NRM region 
and a single map of that region, as well as a 
questionnaire, was sent to most registrants. 
Registrants with known extensive botani-
cal knowledge were sent a complete set of 
all NRM region maps. Each registrant was 
asked to complete the questionnaire and 
to draw on the map(s) the distribution of 
any of the 10 perennial grass weeds they 
were familiar with in their NRM region. It 
is important to note that registrants were 
asked to draw ‘infestations’ of the species, 
not just occurrences, because some of 
the weed species have been deliberately 
planted for agricultural purposes (e.g. 
Strugnell 2004). The map also included 
a blank legend in which registrants were 
asked to add legend entries for each of the 
weed species they drew on the map(s).

Data analyses
Questionnaire data was entered into 
Microsoft Excel and weed distribu-
tion data on the returned NRM maps 
was digitized into ESRI’s ArcGIS. Point 
records of each of the 10 perennial grass 
weed species were downloaded from the 
Australian Virtual Herbaria website (http:
//www.chah.gov.au/avh/) and imported 
into the GIS for comparison to the work-
shop registrants knowledge of the weed 
species’ distribution.

Results
A total of 38 (33%) of questionnaires/maps 
were returned within the week. The high 
return rate was beyond expectations and 
is likely to be explained by the awareness 
and growing concern towards perennial 
grass weeds. This reaffirms the value of 
the workshop. Some of the returned 
questionnaires did not include maps. The 
majority of the maps that were returned 
contained relatively sparse distribution 
data for one or two species only, while 
several contained detailed distribution 
data. A handful, however, contained de-
tailed distribution data for five or more 
weed species.

Responses to the questionnaire indicat-
ed that recognition (Figure 1) and priority 
levels (Figure 2) varied considerably from 
species to species. For example, more than 
70% of respondents were familiar with 

two of the Pennisetum spp. (P. setaceum and 
P. villosum) and at least 50% of respondents 
vaguely recognized, or better, E. curvula, 
H. hirta, S. halepense and L. ponticum (Fig-
ure 1). Recognition of C. ciliaris and the S. 
africanus was very low, with less than 40% 
of respondents indicating they were at 
least vaguely familiar with the species.

Not surprisingly, respondents’ rating 
of priority toward the perennial weed 
species mirrored their levels of familiarity 
(Figure 2). P. setaceum and P. villosum were 
considered to have some level of priority 
by over 50% of respondents. Interestingly, 
H. hirta was considered either as a high 
priority or not rated at all. The high levels 
of concern towards H. hirta adds further 
evidence of the need to add this species 
to the proclaimed list under the Animal 
and Plant Control (Agricultural Protection 
and Other Purposes) Act, 1986. P. villosum, 

Figure 1. Level of questionnaire respondents’ recognition of the 10 
important perennial grass weed species.

Figure 2. Level of priority rated by the questionnaire respondents towards 
each of the 10 perennial grass weeds.
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the species with the greatest fa-
miliarity, was the species that the 
most respondents considered as 
a low priority. Also noteworthy 
is the low number of respond-
ents who rated S. halepense as 
a high priority despite its high 
level of familiarity.

Results from the mapping ex-
ercise revealed a consistent pat-
tern: vouchered specimens avail-
able from the virtual herbaria 
only provide a partial picture of 
the distribution of the perennial 
grass weed species of focus in 
this paper. Of course it is impor-
tant to treat the data provided 
by respondents with caution be-
cause identification accuracy has 
not been confirmed. However, 
our survey has isolated new lo-
cations requiring further search-
ing from experienced personnel. 
Space restrictions prohibit the 
reproduction of maps for all 
10 weed species, therefore we 
present respondents’ and her-
baria distribution data of two 
species of interest only.

Distribution of H. hirta (Figure 
3) recorded by the respondents 
matches that of the herbaria ex-
cept for localities on Eyre Penin-
sula and southern Mount Lofty 
Ranges. These locations should 
be a search priority for author-
ized officers of the local Animal 
and Plant Control Boards. Dis-
tribution of L. ponticum (Figure 
4) recorded by the respondents 
differs widely to that of the 
virtual herbaria records of the 
species. The widespread distri-
bution of L. ponticum recorded 
by the respondents (Figure 4) is 
cause for concern, yet less than 
20% of respondents rated it as a 
high priority species (Figure 2). 
According to the respondents, 
L. ponticum is found in the Up-
per South East, western Murray 
and Northern Agricultural dis-
tricts of South Australia. These 
areas are also centres of pasture 
agronomy and L. ponticum is a 
recommended pasture species 
for salt damaged land (Strugnell 
2004).

Discussion and conclusion
The survey methodologies 
(questionnaire and map) used 
in this paper have effectively increased 
our understanding of 10 key peren-
nial grass weed species recognition 
and distribution in South Australia. 
The respondents to the survey have  
identified new locations of the key per-
ennial grass weed infestations. These 

locations will require field validation by  
experienced personnel and we recom-
mend that this process be completed as 
soon as possible so work can begin on 
control/containment. In particular, new 
distributions of H. hirta should be vali-
dated to add weight to the argument that 

the species be added to the proclaimed list 
and thus have statutory requirements for 
control. Similarly, the reporting of wide-
spread L. ponticum infestations requires 
urgent field validation. This species is a 
recommended pasture plant (Strugnell 
2004) and therefore greater caution and 

Figure 3. Distribution of H. hirta in southern South Australia. Data compiled from 
Australia's Virtual Herbarium records and workshop registrant survey responses.

Figure 4. Distribution of L. ponticum in southern South Australia. Data compiled 
from Australia's Virtual Herbarium records and workshop registrant survey 
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stringent management requirements 
should be attached to this recommenda-
tion if it is verified that the species is high-
ly invasive in agricultural landscapes. The 
distribution of P. setaceum and P. villosum, 
species that are familiar to respondents 
and of priority, was also recorded as more 
widespread than herbaria records sug-
gest. More attention should be paid to 
these species.

All workshop attendees who registered 
two weeks prior to the event were given 
the opportunity to be involved by respond-
ing to our questionnaire and map survey. 
Although we imposed tight deadlines for 
responses, we had a better than expected 
response rate of 33%. The high response 
rate is indicative of the importance and 
respondents’ concern toward perennial 
grass weeds. The methods we used have 
proven to be a successful technique for 
rapid data collection and provided an 
avenue for workshop registrant participa-
tion prior to the event. Registrants were 
therefore able to gain a sense of ownership 
and inclusion in the workshop process. A 
difficult task when one considers we had 
over 130 registrations.

The disadvantages of this process are 
the lack of accountability in the mapped 
data supplied by the respondents and 
the extra work required by the workshop 
organizers. The former can be overcome 
by field verification although consider-
able resources could be wasted if the data 
proves to be false. The latter disadvantage 
is unavoidable but the advantages of the 
exercise justify the extra time inputs.

This survey has provided a useful 
forum for the exchange of information 

concerning the status of perennial grass 
weeds and their relative significance. 
The authors recommend that the South 
Australian Animal and Plant Control 
Commission coordinate a review of the 
state and regional policies for these weeds 
pending field confirmation of the mapped 
data from this survey. Possible outcomes 
of such a process may include a revision 
of the statutory requirements (including 
additional controls or conditions associ-
ated with the planting of some species), 
development of a weed alert list, priority 
setting for the allocation of resources, in-
cluding funding, and the implementation 
of localized containment and eradication 
efforts. 
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Appendix 1. Example of questionnaire sent to workshop registrants.
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Is this a weed you readily recognize? (Y or N)

How familiar are you with this weed? (1 = never seen it; 2 = vaguely 
familiar; 3 = reasonably familiar; 4 = very familiar)

Have you ever been involved in trying to control it? (Y or N)

If yes, how successful were your attempts? (1 = no success; 2 = 
partial success; 3 = complete success)

Do you know of the location of any infestations? (Y or N)

If you recorded ‘Y’ to the previous question, please complete the next two questions and indicate the location 
of the infestations on the accompanying map(s)

What are the land uses where the infestations occur? You may 
answer more than once. (R = roadsides; C = conservation sites; G 
= grazing; H = horticulture; A = amenity areas; O = other)

In what regions do the infestations occur? You may answer more 
than once. (C = coastal; U = urban; S = semi or peri-urban; R = 

What priority would you attach to this weed in your region? (H = 
high; M = medium; l = Low)
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