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Abstract
Weeds pose one of the greatest threats to 
biodiversity and efforts to control new 
and emerging weeds must also be part-
nered by strategies to minimise the cur-
rent impact posed by widespread weeds. 
However few strategies or approaches ex-
ist to establish priorities for widespread 
weeds and biodiversity conservation. A 
process developed by R.P. Randall for 
ranking weeds has been used extensive-
ly to prioritise weed control efforts at a 
regional scale. The process allocates pri-
ority to weeds that are newly emerging, 
leading to less concern for weeds that are 
well established in the landscape. This 
paper outlines issues associated with re-
lying solely on Randall’s process to direct 
weed management efforts and provides a 
complementary approach which is based 
on the protection of biological assets at 
risk from weeds.

Introduction
Historically, government investment in 
weed management has mainly been fo-
cussed on quarantine, agricultural weeds, 
new and emerging weeds and a limited 
number of other species proclaimed as 
noxious under various States’ legisla-
tions in Australia. As a result widespread 
weeds, that are currently impacting on na-
tive fl ora and fauna, have typically been 
given low priority in government funded 
programs, with the exception of the Weeds 
of National Signifi cance program (Thorp 
and Lynch 2000) and threatened species 
legislation (Downey et al. in press). 

With the development of catchment 
based natural resource management 
(NRM) organisations there is an opportu-
nity to redress this omission at a regional 
scale. Natural Resource Management or-
ganisations are major custodians of Aus-
tralia’s landscapes, including natural eco-
systems and their inherent biodiversity. 
In NSW, 13 Catchment Management Au-
thorities (hereafter CMAs) are responsible 
for managing natural resources at a catch-
ment scale. One of the key responsibilities 
of CMAs is the sustainable management of 
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native vegetation. Recently Coutts-Smith 
and Downey (2006) documented the det-
rimental impact of weeds on biodiversity 
in each CMA in NSW, clearly highlighting 
the need for CMAs to undertake or fund 
weed management programs that focus 
on protecting biodiversity. 

Managing weeds at a regional scale
Whilst the need for a clear link between 
weed management and biodiversity out-
comes is obvious, it is often not achieved. 
Catchment Management Authorities have 
taken varied approaches to weeds and veg-
etation management; for example, several 
have developed or are developing weed 
strategies to guide future investment in 
weed management. Among the methods 
used by CMAs to prioritise weeds, the 
process developed by R.P. Randall (2000) 
has been widely adopted. However, as 
outlined below this process was not de-
signed for delivering biodiversity conser-
vation outcomes.

Randall’s prioritisation process
Randall (2000) reviewed ten earlier pri-
oritisation schemes and built a system 
around three common themes: ‘invasive-
ness’, ‘impacts (social, economical and ec-
ological)’ and ‘potential to spread’ which 
were also components of some earlier 
schemes. Weed species are scored for each 
theme and summed to give a total score. 
Randall introduced a fourth component to 
determine those weeds that required some 
immediate attention: ‘threatening weeds’. 
This component assigns added priority to 
weeds that can be eradicated or prevented 
from spreading further. This approach is 
easy to understand leading to a wide adop-
tion of the method for establishing weed 
prioritisation at a regional or local level. 
In addition, the fi nal list of weed priori-
ties derived, incorporates multiple value 
sets, i.e. the environmental, economic and 
social impacts of weeds, which is appeal-
ing for the development of strategies that 
need to address the concerns of a range of 
stakeholders. 

However, there are a number of reasons 
why Randall’s process is not appropriate 
for establishing weed management pri-
orities for biodiversity conservation at a 
landscape scale, despite the inclusion of an 
‘impacts’ component, which are outlined 
below.

Intended use
Importantly, Randall stated that the proc-
ess ‘…is considered better suited to small-
er more discrete ecological units’ (Randall 
2000) than over extensive regions.

Widespread weeds are given a low 
priority
The ‘potential to spread’ assessment in 
Randall’s process is not based on any bio-
logical characteristics of a weed species, 
but rather on a spatial representation of 
the unoccupied space available for a weed 
to invade into (see fi gures i to vi in Ran-
dall 2000). The highest priority is given 
to weeds with ‘a single infestation’ in this 
spatial representation, while the lowest 
priority is assigned to weeds that have 
infested the majority of a region (being 
fi gure vi). Furthermore, a fi nal component 
of the process allocates a 10% loading to 
weeds that are easily eradicated and cur-
rently have a limited distribution in the 
management area, filtering out wide-
spread weeds. Thus, Randall’s weed pri-
oritisation system typically ranks wide-
spread weeds below new and emerging 
weeds. This has signifi cant implications 
for land managers who are developing 
weed lists for biodiversity conservation as 
widespread species are more likely than 
new and emerging species to be posing a 
signifi cant impact on biodiversity. 

Assessment of impacts
The impacts of weeds can vary from the 
species to the ecosystem level and are a 
critical consideration when prioritising 
control efforts (Byers et al. 2002). The as-
sessment of impacts component forms one 
quarter of Randall’s system but is split into 
fi ve questions which encompass effects on 
a range of social, economic and environ-
mental values, e.g. productivity, human 
health, recreation and ecological systems. 
We would argue that when assessing the 
impact of weeds in natural ecosystems 
this component should be given greater 
emphasis and ecological impacts given 
greater priority.

Omission of high impact weeds
A constraint of all weed ranking systems is 
that they are only as good as the list of weeds 
examined. The starting point for compiling 
priority weed lists in most CMAs has been 
limited to lists of noxious weeds, weeds of 
national signifi cance and weed alert lists, 
rather than all weeds present in the catch-
ment. Again, this is not what was intended 
by Randall who stated that ‘The fi rst step 
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before any species can be ranked is to de-
velop a list of all the exotic species within 
or threatening the site(s).’ Thus, while 
the foregoing provides a list of important 
weeds, it may omit many weeds that are 
widespread and currently impacting on 
biodiversity. For example, only about one 
quarter of the weeds known to be having a 
serious impact on biodiversity in NSW are 
declared noxious under the NSW Noxious 
Weeds Act (1993) (Johnson and Downey 
2008). Hence, weed lists or strategies heav-
ily based on listings under the Act are un-
likely to result in the most effective biodi-
versity conservation outcomes. 

Implications for biodiversity 
conservation
In those CMAs that have adopted Ran-
dall’s system, some widespread weeds 
have received low priority in their weed 
strategies. Moreover, in some strategies, 
e.g. Murrumbidgee (Ash and Verbeek 
2007), a number of widespread weeds 
were not initially included in their prioriti-
sation process because they were ‘Already 
widespread, not declared noxious and well 
established throughout Australia’. These 
species are likely to be having the greatest 
impact on biodiversity. In some instances, 
the limitation that the Randall system im-
poses on widespread weeds has been rec-
ognised by some CMAs resulting in the 
post-hoc addition of some widespread spe-
cies following consultation with stakehold-
ers (personal communication R. Coventry). 
However, this recognition has not always 
led to a reassessment of priorities. For in-
stance the Namoi weeds strategy states: 
‘…because this process gave widespread 
weeds a lower score, these species were 
a lower rank and the species that are not 
widespread are high on the ranking. This 
is because the ranking is underpinned by 
the principle that control should focus on 
weeds with a limited distribution. This is 
cheaper and easier than trying to deal with 
weeds once they become widespread and 
well established’ (Mawhinney 2004). While 
preventative action is critical for reducing 
the future threat of weeds and is generally 
more cost-effective (e.g. containment and 
eradication), it must be complemented by a 
strategic asset-based approach for control-
ling established weeds with current, high 
impacts on biodiversity (Figure 1).

CMAs have a number of considera-
tions when developing weed management 
strategies, of which biodiversity conserva-
tion is only one. An emphasis on noxious 
weeds and new and emerging threats sug-
gests that current weed strategies may not 
adequately protect biodiversity. The ex-
clusion of many widespread weeds from 
priority weed lists has major implications 
for biodiversity conservation in NSW. 
Widespread weeds, by the very fact that 
they are widespread, are also more likely 
to be impacting on a range of ecosystems 

than less widespread species. For example 
the Weed of National Signifi cance (WoNS), 
bitou bush (Chrysanthemoides monilif-
era) which has invaded 80% of the NSW 
coastline (Thomas and Leys 2002), poses a 
threat to over 150 native plant species and 
25 ecological communities (DEC 2006). 
Another WoNS species, lantana (Lantana 
camara), poses a threat to over 1300 species 
nationally (Turner et al. 2008). Following a 
thorough assessment of impacts and a pri-
oritisation process based on the value of 
environmental assets, signifi cant resourc-
es have been dedicated towards minimis-
ing the impacts of both of these weeds on 
biodiversity. 

A complementary approach for 
weeds threatening biodiversity
Traditionally, the fi elds of weed manage-
ment and biodiversity conservation have 
been very separate, despite a cause and 
effect relationship (Downey 2008a). Nox-
ious weed control has historically focused 
on agricultural and not environmental 
weeds. Noxious weed listings also favour 
species that are in the early stages of inva-
sion and are able to be eradicated, at least 
on a local scale. These issues still infl u-
ence decision making with respect to weed 
management today, e.g. via their consider-
ation in weed strategies (see Johnson and 
Downey 2008). 

Given NRM regions have an obligation 
to manage weeds for more than just legis-
lative reasons, they should develop weed 
management priorities for natural ecosys-
tems that address the broad spectrum of 
weed issues.

For example, in the USA, J.M. Randall 
and colleagues (Randall et al. 2008) have 
developed an assessment protocol for 
ranking non-native plants based, in part, 
on their biodiversity impacts. The system 
consists of 20 multiple-choice questions 
within four main sections, in which species 

are assigned points on the basis of their: 
ecological impact (50% of rank score); cur-
rent distribution and abundance; trend in 
distribution and abundance; management 
diffi culty. While an admirable and aspi-
rational system, it requires detailed infor-
mation which is not available for many 
species in Australia at this stage. 

Elsewhere, priorities for weed control 
include the protection of assets, e.g. New 
Zealand Department of Conservation’s 
strategy for managing invasive plants 
(Owen 1998).

In Australia, weed management is in-
formed by the Australian Weeds Strategy, 
a major objective of which is to ‘Develop 
and implement site-based approaches to 
managing weed threats that protect key 
assets and values’ (p. 3, NRMMC 2007). 
However, until recently no framework 
existed for identifying biological assets at 
risk from weeds or for determining priori-
ties for their protection (Downey et al. in 
press). Whilst the exact defi nition of as-
sets is unclear, biodiversity in the form of 
threatened species and ecological commu-
nities is considered to be a biological asset. 
A site-led approach currently being im-
plemented in New Zealand (Owen 1998) 
directs funds to areas based on an assess-
ment of the site’s botanical and wildlife 
value. This is in direct contrast to existing 
weed-led programs which target prior-
ity weed species independent of where 
they are growing (Downey and Sheppard 
2006). R.P. Randall’s system is not ad-
equate for determining asset-based weed 
priorities – particularly biodiversity assets 
that are currently under threat, as the fi nal 
outcome is a ranked list of weeds based on 
the threats they pose to multiple value sets 
and there is no consideration of the actual 
native species or communities at risk.

In order to prioritize assets at risk from 
weeds, a two-step process is needed which 
(1) encompasses an assessment of the 
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Figure 1. Theoretical weed invasion curve showing appropriate 
management options in relation to the area invaded (after Environmental 
Weeds Working Group 2007).
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weeds posing the threat and the assets at 
risk, and (2) examines sites to determine 
the exact nature of the threat to the asset. 
This second stage is rarely undertaken 
(Downey 2008b). In NSW, a new project 
involving the Department of Environment 
and Climate Change and the Department 
of Primary Industries is assisting CMAs 
to develop priorities in order to provide 
a strategic approach to managing wide-
spread weeds. Given this process involves 
all 13 CMAs in NSW it is developing both 
regional and state priorities. Targeted 
workshops are being held within each 
CMA to determine which widespread 
weeds are having the greatest impact on 
biodiversity and to prioritise sites for CMA 
investment. Expert stakeholders are asked 
to consider an extensive list of exotic plants 
in the region derived from several sources. 
A list of widespread weeds considered to 
have a high impact on biodiversity in the 
region is established. Workshop partici-
pants are asked to identify specifi c native 
species and communities at risk from each 
of these weeds. 

Lists of the priority widespread weeds 
and biodiversity at risk are posted online 
for comment and to help stakeholders 
nominate areas of high biodiversity value 
under threat from one or more of the high 
priority weeds (www.environment.nsw.
gov.au/cmaweeds). Nominations for sites 
across all land tenure are completed using 
a standardised template. 

The fi nal step involves ranking sites 
currently under threat from these weeds. 
The site ranking model considers (i) the 
biodiversity value of the site, and (ii) the 
feasibility of control, including a con-
sideration of threats other than weeds 
present at the site. This process provides 
a strategic approach to the management 
of widespread weeds by directing control 
to areas where the likelihood of a positive 
biodiversity outcome is greatest. The bio-
diversity value of the site is at the core of 
the decision making process ensuring that 
the conservation of natural assets is the 
primary outcome of weed programs.

Conclusion
Weed prioritisation is an integral compo-
nent of managing weeds when available 
resources are limited. The adoption of 
Randall’s process to rank weeds has led to 
the exclusion of many widespread weeds 
that impact on biodiversity from regional 
weed strategies. Whilst Randall’s process 
remains an important tool for identify-
ing and prioritising new and emerging 
weeds, it does not adequately address 
current threats to biodiversity from wide-
spread weeds. A focus on prevention and 
eradication of new threats must be part-
nered by investment in the reduction of 
current weed threats to biodiversity via 
the strategic management of widespread 
weeds. A system that establishes a site-led 

approach for managing widespread weeds 
for biodiversity conservation on a regional 
level is being adopted in NSW. A two stage 
process, that determines the biodiversity 
at risk from weeds and then prioritises 
sites for control based on the likelihood 
of recovery of native species, will ensure 
programs are directed to areas where the 
benefi ts to biodiversity are maximised. 
Implementation of this asset-based ap-
proach should have direct relevance for 
the other 43 NRM regions in Australia and 
will result in a signifi cant step forward for 
weed management nationally.
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