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Summary   Historically, pasture breeders have not 
considered environmental weed risk in species selec-
tion and assessment. Consequently several pasture or 
former pasture species are now problematic environ-
mental weeds in Australia. The CRC for Plant-Based 
Management of Dryland Salinity (CRC) has taken a 
pro-active approach to prevent further introduction or 
promotion of weedy pasture species by developing a 
weed risk management (WRM) process to ‘weed out’ 
high weed risk species before they are promoted or 
released. The development of this process has involved 
consultation and collaboration with both weed scien-
tists and pasture breeders, and is now being adopted 
throughout the CRC. The WRM process attempts to 
draw on the breeder’s knowledge from pasture trials to 
make judgments on the potential of species to become 
a high impact, invasive environmental weed. This 
paper describes the WRM process, its limitations and 
the challenges faced in its development, communica-
tion and adoption by the end user. The potential for 
this WRM process to be used by a broader range of 
end users is also discussed.
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INTRODUCTION
The domination of annual plants in Australian agricul-
tural systems in the last 50–100 years has dramatically 
altered the hydrology of agricultural zones where 
native perennial plants once grew. Significant areas 
of land are affected by dryland salinity (Anon. 2000, 
Anon. 2002) and this area is forecast to triple by 2050 
(Anon. 2000). The widespread adoption of perennial 
pasture systems is seen as an important strategy in 
managing dryland salinity (Bartle et al. 2004, Ridley 
et al. 2004) and the CRC for Plant-Based Management 
of Dryland Salinity (CRC) is investigating the potential 
benefit of utilising both native and exotic perennial 
species in the landscape. However, there are also inher-
ent risks with introducing new species to an area on a 
large scale and one of these is weed risk. 
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The CRC has made a commitment to assess 
the potential environmental weed risk of all plant 
germplasm to be released or promoted. The aim is 
to develop and implement a weed risk management 
(WRM) protocol, increase awareness of weed risk 
among researchers and begin a change in culture that 
historically has not considered environmental weed 
risk in pasture trial assessment.

DEVELOPMENT AND IMPLEMENTATION
The development of the WRM protocol has largely 
followed the steps outlined in the national standard 
for post-border weed risk management (Anon. 2006, 
Virtue and Panetta 2006) The six key stages in a WRM 
process identified in the national standard are relevant 
to the CRC protocol, and the first three are outlined 
below. The final three stages are also relevant to the 
CRC WRM protocol, but are not yet developed. The 
overall WRM protocol can be seen in Figure 1. A com-
munication strategy is being developed, to assist with 
effective implementation of the WRM into the CRC. 
Hands-on workshops and continued liaison are con-
sidered essential components of the communication 
strategy. The first three stages in designing a WRM 
protocol are now discussed in more detail.

1. Establish the weed risk management context   The 
goal for the CRC WRM protocol is to design criteria 
and protocols to manage the environmental weed risk 
in perennial systems. The protocol will address all 
germplasm to be released or promoted by the CRC. 
The geographic area of concern is southern Australia. 
The policy and legislative obligations of the Common-
wealth and State governments of Australia relating to 
plant germplasm importation will be relevant. The 
outcome sought is that germplasm released by the 
CRC will not pose a high weed risk to the environment. 
The desired outputs are a list of species of interest in 
the CRC prioritised according to environmental weed 
risk, and technical management plans for each species 
recommended, which will include both agronomic and 
weed risk information. 
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2. Identify weed risk candidates   The species of 
interest in the CRC are native and exotic perennials, 
and vary widely from herbaceous and woody leg-
umes to annual and perennial grasses. A database of 
species in trials has been established to enable rapid 
evaluation of what species are grown where and their 
current weed risk status as determined by Biosecurity 
Australia. Some species have not been assessed using 
the Biosecurity Australia system because they were 
imported prior to the 1997 implementation of the sys-
tem. Many species are allowed into Australia because 
whole genera are listed in Schedule 5 of Proclamation 
1999 of the Quarantine Act (1905), a list of seeds that 
are permitted entry into Australia. A review of this 
list, which began in 2005 (Anon. 2005), will replace 
all genera with species. At the time of writing, the 
draft revised list has been circulated for stakeholder 
comment. Consequently, the import requirements of 
some species are changing and the database enables 
the CRC to easily update the current risk status from 
Biosecurity Australia. 

As seen in Figure 1, species are first checked 
against the Commonwealth permitted seeds list. All 
species must be assessed by Biosecurity Australia, 
so where necessary, a ‘New Plant Introduction Form’ 
is submitted. For Western Australia, the process is 
repeated, but the first question is changed to read, ‘Has 
the species been assessed by WAQIS?’ Species that are 
not on the permitted seeds list do not proceed into the 
‘internal’ component of the CRC WRM strategy. The 
species of interest can be evaluated in field trials by 
CRC researchers if the species has been assessed as 
having low weed risk using the Biosecurity Australia 
weed risk assessment protocol. Further internal weed 
risk assessment is required by the CRC if the species is 
permitted in Australia because it is widely naturalised 
or commercially available (Walton 2001). Species in 
this category are not necessary naturalised in each 
State and the weed risk posed by these species has 
not been formally assessed. The internal weed risk 
assessment process will help to identify areas that are 
more or less prone to invasion by the species of inter-
est, which will then determine if and where a species 
could be promoted for use. 

3. Analyse and evaluate weed risks   Most post-
border weed risk assessment systems are designed 
for use by people aiming to prioritise the weed risk 
of known weeds. The CRC protocol is to be used by 
non-weed experts on species that may or may not be 
environmental weeds. Therefore, the protocol must 
have the ability to predict and quantify weediness, at 
least on a relative basis to enable prioritisation. Species 
that will be assessed using this protocol are those that 

are permitted because of being widely naturalised or 
commercially available in Australia (Figure 1). It is 
therefore likely that there will be some knowledge of 
how the species behaves in Australia. 

The CRC protocol is an adaptation of the prioritis-
ing protocols of South Australia and Victoria. The core 
sections of Invasiveness, Impacts and Distribution are 
included, and questions are phrased such that intuitive 
knowledge of the breeders can be used. A common re-
sponse from breeders/evaluators when asked to answer 
the questions in the SA and VIC protocols was ‘don’t 
know’. The phrasing of the questions was therefore 
altered to enable the researchers to link observed 
species behaviour in trials with how it might behave 
in natural ecosystems. Some questions are phrased 
‘Does the species have a history of, or ability to in 
your view, ….’ Other questions ask ‘Could’ rather 
than ‘Does’ a species behave in a particular way, to 
allow intuitive or unpublished knowledge to be used. 
References and/or opinions of experts are asked to be 
included for each question. A resource list is provided, 
which has suggested sources of information, and the 
details of a weed expert in each state, who has agreed 
to be a point of contact. An explanation of how each 
answer was reached is also required. The analysis is 
then submitted to a technical committee, which will 
include representatives from both salinity management 
and weed management sectors to ensure the analysis 
are comprehensive and accurate. 

LIMITATIONS
Each WRA protocol has limitations and weaknesses 
because predicting weediness and making generalisa-
tions about species behaviour in a particular time and 
place is fraught with uncertainty (Caley et al. 2006). 
Interpretation of the questions in the CRC WRM is 
expected to vary between researchers and depth and 
accuracy of responses will almost certainly vary. The 
role of the technical committee is to oversee the proc-
ess and provide some quality control and consistency 
checks over the outputs. 

The terminology used in some of the questions is 
specific to how a species behaves in a trial plot. The 
questions were purposely phrased this way to draw 
out the knowledge that the plant evaluators have and 
relate it directly to their observations in the field. This 
limits its direct application to other sectors that do not 
conduct field trials, such as catchment groups, local 
shires/councils and for experiments conducted solely in 
glasshouses. However, adapting questions to draw out 
the knowledge held by a particular group is important 
and much more useful than abiding by strict rules of 
requiring documented evidence, which may result in a 
‘don’t know’ response for a majority of questions.
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There are several areas still to be developed in 
the CRC WRM process. At the time of writing, there 
have been early workshops with CRC researchers that 
introduced the protocols developed so far. A benefit/
cost analyses has been identified as an important way 
to differentiate between species that show some weed 
risk but may also play an integral part in managing 
dryland salinity. It is hoped this will be developed in 
the near future.

CONCLUSION
It is naïve to believe that pasture scientists will become 
‘weed warriors’ through this process, but by increasing 
their awareness of weed risk, and making the WRA 
process a reality, positive progress is being made. 
Introducing a weed risk awareness culture into plant 
breeding and selection programs is a challenging task, 
but the hands-on approach taken in this WRM process 
is an important step in education and adoption. Land-
holders are also key stakeholders in the WRM process 
as they are the end-users of the plants promoted by 
the CRC. The CRC is fulfilling its duty of care by 

raising weed risk awareness among its researchers, 
and responsibly promoting best management practice 
for each species. Ultimately it is the landholders who 
will play the largest role in preventing pasture species 
escaping into the natural environment.
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Figure 1.   The CRC for Plant-Based Management of Dryland Salinity Weed Risk Management process. The 
process is divided into components that are external to the CRC, and those that are internal CRC strategies. 
The weed risk assessment (WRA) is a series of questions relating to the invasiveness, impacts and distribution 
of a species. The technical committee will have salinity management and weed management representatives. 
1 Australian Quarantine and Inspection Service, 2 Biosecurity Australia.
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