
Plant Protection Quarterly Vol.23(2)  2008   77

Summary
The Australian Weed Risk Assessment 
(WRA) system is a pre-screening process 
which enables plant species with a low 
weed potential to be imported into Aus-
tralia, while preventing the importation 
of plant species with a high weed poten-
tial. The WRA process is a three-tiered 
system which predicts the potential 
weediness of the plant being assessed. 
The score determines whether the plant 
is rejected, accepted or requires further 
evaluation. The changes to plant import 
policy necessary for the implementation 
of the WRA system, including replacing 
the ‘prohibited list’ with a permitted list, 
have been nationally and internationally 
accepted. In December 2006, Biosecuri-
ty Australia fi nalized the review of the 
Permitted Seeds List (Schedule 5 of the 
Quarantine Proclamation 1998). This re-
view involved replacing 2913 genus-level 
listings that were on the Permitted Seeds 
List with the species within those genera 
that are already present in Australia and 
not under ‘offi cial control’. 

Introduction
Historically, many plant species have been 
imported into Australia for horticultural, 
ornamental and/or agricultural purpos-
es. A proportion of these species have es-
caped from domestic or agricultural cul-
tivation and become weeds in Australia. 
All types of plants, regardless of end use, 
have the potential to become weeds in 
Australia. 

The economic cost of weeds to Austral-
ian agriculture is estimated to be over $4 
billion per year (Sinden et al. 2004). The en-
vironmental cost is also high, with weeds 
second only to land clearing as a cause of 
global biodiversity loss.

There are approximately 16 000 na-
tive plant species recorded in Australia 
and 2800 naturalized species. It has been 
estimated that the rate of naturalization 
over the last 100 years has been between 
10 and 30 species a year (Groves 1997). Ap-
proximately 10% of naturalized species in 
Australia are now proclaimed as noxious 
weeds under State/Territory legislation. 

Garden plant introductions are the pri-
mary source of new naturalized plants 
and weeds in Australia. Of the 2800 intro-
duced plant species now estimated to be 
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established in Australia, 66% are escaped 
garden plant species (Groves et al. 2005).

Australia’s Weed Risk Assessment 
system
Border Quarantine in Australia
In Australia, quarantine at the internation-
al border is primarily the responsibility 
of the Commonwealth Government. State 
and Territory governments are responsible 
for developing, and enforcing interstate 
quarantine. 

Originally, the Australian Quarantine 
and Inspection Service (AQIS) was re-
sponsible for assessing quarantine risks. 
Biosecurity Australia is now responsible 
for developing quarantine policies in Aus-
tralia, in line with Australia’s international 
rights and obligations and Commonwealth 
Government policies. Quarantine policy is 
formulated by assessing quarantine risks 
associated with imports of both plants and 
animals. 

In developing quarantine policies for 
the importation of plant and plant prod-
ucts, Biosecurity Australia complies with 
the rights and obligations conferred on 
Australia as a signatory to both the World 
Trade Organization, under the Agreement 
on the Application of Sanitary and Phy-
tosanitary Measures (the SPS agreement), 
and the International Plant Protection 
Convention1. 

Policy implementation is the responsi-
bility of AQIS. AQIS regulates the impor-
tation of all types of plant material into 
Australia and performs this task under 
the Quarantine Act 1908 and subordinate 
legislation. This Act does not differentiate 
between plant end usages. 

Biosecurity Australia undertakes weed 
risk assessments on all proposed new plant 
introductions for species not already listed 
on the AQIS Import Conditions Database 
(ICON)2 and/or the Permitted Seeds List. 
If a species is assessed as having a high 
potential to become a weed in Austral-
ian agriculture and/or the environment, 
the actions taken to prevent/prohibit 
importation are consistent with interna-
tional standards. Biosecurity Australia 
considers that the current assessment 
process is consistent with Australia’s in-
ternational obligations. 

Review of Quarantine
Prior to 1996, Australia operated from a 
‘prohibited list’ where prohibited species 
were listed on a proclamation of the Quar-
antine Act 1908 and species that did not 
appear on the prohibited list were permit-
ted entry. The ‘prohibited list’ contained 
plant species that were widely recognized 
as weeds elsewhere in the world and/or 
had known quarantine pest and disease 
risks associated with them.

Quarantine in Australia was reviewed 
in 1996 following a number of incursions 
of exotic pests and diseases into Australia 
(Nairn et al. 1996). A review committee 
was tasked with evaluating Australia’s 
quarantine policies and programs. The 
review aimed to help protect Australia’s 
favourable pest and disease-free status, 
while ensuring Australia complied with 
its international trade obligations.

One of the review committee’s recom-
mendations was that the regulations gov-
erning the importation of plants and plant 
products be based on a permitted list for 
entry rather than on the ‘prohibited list’ 
that was in place at the time (Recommen-
dation 54). 

From July 1998, under revised legisla-
tion (the Quarantine Proclamation 1998), all 
plant species were prohibited from enter-
ing Australia until they were formally as-
sessed and/or appeared on the Permitted 
Seeds List. 

The Permitted Seeds List review
In December 2006, Biosecurity Australia 
fi nalized a review of plant seeds currently 
permitted entry into Australia (Schedule 
5 of the Quarantine Proclamation 1998, also 
known as the Permitted Seeds List). The 
review involved replacing 2913 genus-lev-
el listings with species within those genera 
that were already present in Australia and 
not under ‘offi cial control’ 3. 

The review of the Permitted Seeds List 
was undertaken to enhance Australia’s fa-
vourable pest and disease-free status by 
preventing the importation of plant spe-
cies with a high potential of becoming 
weeds in Australia.

Throughout the review, Biosecurity 
Australia consulted extensively with 
stakeholders including State and Com-
monwealth government departments, 
industry representative bodies, conserva-
tion organizations, research and develop-
ment corporations, co-operative research 
centres, retail nurseries, gardening enthu-
siasts and other interested stakeholders.

The Weed Risk Assessment process
The Weed Risk Assessment (WRA) system 
is a science-based, quarantine risk analy-
sis tool used for determining the weed 
potential of proposed new plant introduc-
tions. It was adopted by the AQIS Plant 
Quarantine Policy Branch (now Biosecu-
rity Australia) in 1997 following a nine 
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month consultation period that included: 
government agencies, nursery and seed 
industry associations, state noxious weed 
agencies, private importers, public and 
private sector scientists, and weed experts 
from around the world.

The Australian Government Depart-
ment of the Environment, Water, Heritage 
and the Arts was also involved in the de-
velopment of the WRA System and accept 
the outcomes of the WRA process in their 
legislation (the Environment Protection and 
Biodiversity Conservation Act 1999). 

A WRA is conducted on all new plant 
species proposed for introduction into 
Australia as seeds, tissue culture or any 
other propagatable material. WRAs are 
generally conducted at the species level; 
however, on rare occasions (such as when 
specifi c varieties have different attributes 
from their parent species), sub-specifi c 
taxa or hybrids may be assessed.

The WRA process is a three-tiered sys-
tem (Figure 1) that includes the science 
based weed risk assessment as its second 
tier.

Tier 1
Those wishing to import plants or plant 
products into Australia should fi rst check 
the ICON database to determine whether 
the species name is listed, and what the as-
sociated importation conditions are. If the 
species is not listed on the ICON database 
and/or the Permitted Seeds List then the 
importer completes an ‘AQIS New Plant 
Introduction Form’—Tier 1 commences 
when AQIS receives this form. The taxo-
nomic name of the species is validated 
and its current status in Australia is deter-
mined (that is, present, absent, or present 
and under ‘offi cial control’). 

If AQIS Plant Programs determine that 
the species is present in Australia, and is 
not under ‘offi cial control’, the species is 
added to the Permitted Seeds List (Sched-
ule 5 of the Quarantine Proclamation 1998), 
provided there are no pest and disease 
concerns associated with the species. Ul-
timately, the species will also appear on 
ICON as permitted (along with any spe-
cifi c quarantine requirements that may 
have been identifi ed during the initial de-
termination) and the importer is advised 
of the import conditions. If the species is 
present in Australia and is under ‘offi cial 
control’ then the species is added to ICON 
as prohibited. If the species is not present 
in Australia it proceeds to the second tier 
which is the science based weed risk as-
sessment.

Tier 2
The WRA system, originally developed 
by Dr Paul Pheloung, is a question based 
scoring system (Pheloung 1995, Walton 
et al. 1998). It involves researching and 
answering 49 questions to determine a 
score related to an outcome, and takes into 

account both weedy and non-weedy spe-
cies traits. The questions are based on the 
domestication of the species, climate suita-
bility, distribution of the species, weed sta-
tus elsewhere in the world, type of plant 
(for example, grass, aquatic), reproductive 
methods, dispersal mechanisms, undesir-
able traits (for example, spines, toxicity) 
and persistence attributes4. Answers are 
generally in the form of ‘yes’, ‘no’ or ‘un-
known’, and are used to produce a score 
related to weed potential. The score gener-
ated by the process is used to determine an 
import policy recommendation of accept, 
reject or further evaluate. 

Information is reviewed from a wide 
variety of sources prior to the commence-
ment of a weed risk assessment. The 
sources of information include primary 
literature, books, scientific databases, 
reputable internet sources (for example, 
foreign government agricultural agencies 
or university websites) and, where pos-
sible, consultation with appropriate ex-
perts around the world. There are three 
outcomes of the assessment:
• accept: the species has a low potential 

to become a weed in Australia and 
importation is permitted if it satisfi es 
standard quarantine requirements.

• reject: the species has a high potential 
to become a weed in Australia and im-
portation is prohibited—under certain 
circumstance, for example scientific 
research, the species may be imported 
with a special permit and grown under 
strict quarantine conditions. 

• further evaluate: the species is prohib-
ited importation until it has been as-
sessed further.

For those species that result in a further 
evaluate outcome the importer is asked to 
provide additional information in the ar-
eas where Biosecurity Australia has been 
unable to fi nd information. 

Since the adoption of the WRA sys-
tem there have been approximately 3300 
species assessed. Fifty-fi ve percent of the 
species assessed have resulted in an accept 
outcome, 24% of species rejected (that is, 
prohibited) and 21% required further evalu-
ation (Figure 2). 

Tier 3
If an accept or reject recommendation 
cannot be determined from Tier 2 of the 
WRA process, and the importer wishes 
to proceed, there is scope for the species 
to be subjected to post-entry evaluation. 
This would be done under appropriate 

Figure 1. A diagrammatic representation of the three tiers of the WRA 
process.
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quarantine conditions, either in the fi eld 
or in glasshouse trials, to examine more 
directly the weed potential of the species. 
Procedures for Tier 3 are developed on a 
case by case basis, dependant on the in-
formation required to complete the WRA. 
However, by utilizing AQIS import permits 
importers are currently able to undertake 
plant trials for research within Australia 
under specifi c quarantine conditions.

Adoption of the WRA system
The Australian WRA system is recognized 
around the world as one of the best sys-
tems for determining the potential of plant 
species to become weeds of agriculture 
and/or the environment. Reviews of the 
WRA system have supported its imple-
mentation; for example, Keller et al. (2007) 
demonstrated that the WRA system pro-
duced considerable net bioeconomic ben-
efi ts to Australia within a decade of its im-
plementation. Another study Gordon et al. 
(2008a) compared the accuracy of the WRA 
system across the geographies in which it 
has been tested and demonstrated that the 
system rejects an average of 90% of known 
invasive species and accepts an average of 
70% of known non-invasive species.

The WRA system has been utilized by 
several Australian States and Territories 
as the basis for determining the weed 
potential of plants proposed for impor-
tation into their respective jurisdictions. 
The WRA system was adopted by New 
Zealand (with little change) at approxi-
mately the same time as it was adopted 
by Australia (Pheloung personal commu-
nication 2002). The WRA system has also 
been tested in the Bonin (Ogasawara) Is-
lands of Japan (Kato et al. 2006), the Czech 
Republic (Křivánek and Pyšek 2006), the 
state of Florida (USA) (Gordon et al. 2008b), 
Hawaii (Daehler and Carino 2000) and the 
Pacifi c Islands (Daehler et al. 2004). 
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Footnotes
1  http://www.ippc.int
2  The import conditions database can 

be found on the AQIS homepage at 
http://www.aqis.gov.au/icon.

3 ISPM No. 5 defi nes offi cial control as 
‘The active enforcement of mandatory 
phytosanitary regulations and the ap-
plication of mandatory phytosanitary 
procedures with the objective of eradi-
cation or containment of quarantine 
pests or the management of regulated 
non-quarantine pests’ (FAO 2002). For 
example, a plant species that is listed 
in State or Territory relevant noxious 
weeds legislation and is also being 
actively controlled on the ground to 
eradicate or contain it.

4 A full description of the WRA system 
can be found at the Biosecurity Aus-
tralian Internet page (http://www.
biosecurityaustralia.gov.au).




