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Summary   With over 2900 naturalised plant species 
in Australia, of which about 30% are considered a 
significant weed problem and about 50% a minor 
problem, weed management can be a daunting task. 
This is compounded by: (i) the diversity of species 
involved; (ii) the increasing magnitude of the problem 
(both in terms of new weed species and the spread of 
existing ones), and; (iii) the overlapping distributions 
of many weed species. Dealing with these issues has 
raised considerable debate on whether weed manage-
ment should follow a site- or species-based approach. 
There are limited analyses of these two approaches, 
especially with regard to comparisons of their strengths 
and weaknesses. In this paper we examine different 
site- and species-based approaches to weed manage-
ment and present an assessment of each. The species-
based approaches examined include: (i) the NSW bitou 
bush ( Chrysanthemoides monilifera subsp. rotundata 
(DC.) T.Norl.) Threat Abatement Plan (TAP); (ii) 
biological control of bridal creeper, and; (iii) the more 
general management approach used for the  Weeds of 
National Significance. Unfortunately, there are few 
documented examples of site-based approaches, so the 
general underlying theory is discussed with specific 
examples e.g. that used in the Otway region, Victoria. 
We also examine other approaches, specifically, that 
of process-based management, in which weed manage-
ment targets pathways like limiting weed spread, as 
well as the site- and weed-led approach used in New 
Zealand. In this paper we suggest that all approaches 
play a role in weed management, and that they are not 
mutually exclusive. Selection of the most appropriate 
approach depends on the outcomes sought and the 
available resources.

Keywords   Site-based and  species-based  weed 
management,  Threat Abatement Plan,  bitou bush, 
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INTRODUCTION
Site- and species-based weed management in New 
Zealand   The Department of Conservation (DOC) 
identified the terms weed-led and site-led and the types 
of weed management that are encompassed within each 
term (Timmins and Owens 2001). Both terms are used 

to manage the impacts of weeds on biodiversity in 
different instances. For example, the term weed-led is 
used to describe weed programs that aim to eradicate 
or contain newly-established specific weed species 
only, while site-led is used to describe weed programs 
that aim to manage the threat of weeds (generally) to 
protected natural areas (Timmins and Popay 2003).

Each weed-led program is prioritised based on six 
steps which aim to select those weed species and pro-
grams which will provide the best conservation return, 
in terms of eradication of newly established species 
(Timmins and Owen 2001). Each site-led program is 
assessed based on five criteria and a ranking system, 
which includes flora and fauna values, the degree of 
threat and urgency for control and the weed species 
present that require management (Timmins and Owen 
2001). In 1998, there were 18 weed-led programs 
aimed at eradicating new incursions and 307 site-led 
weed control programs for the protection of biodiver-
sity in natural areas in New Zealand (Owen 1998).

The weed- and site-led system does not tackle 
all weed species (i.e. those established weeds that 
are not yet posing a significant threat to protected 
natural areas, or for those weeds that do not threaten 
biodiversity). This is evident from the several thousand 
naturalised weeds in New Zealand relative to the small 
number of weed- and site-led programs. In addition, 
the weed-led approach is highly reliant on finding new 
invasive species early, while eradication is still feasible 
(Timmins and Popay 2003).

Site- and species-based weed management in 
Australia   Unlike in New Zealand there has been 
no formal assessment of site- or species-based weed 
management undertaken in Australia. Instead there has 
only been discussion and theorising about the pros and 
cons of site- versus species-based weed management in 
Australia, despite the lack of clear definitions of each 
term or when each should be applied. This problem has 
been exacerbated by the lack of such discussions in the 
literature. Compounding the problem is the assumption 
of a definition of each based on the words (i.e. any spe-
cies orientated program is species-based and any site 
oriented program is site-based). Thus, the Australian 
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approach does not align with that developed in New 
Zealand, based around eradication of newly natural-
ised species (weed-led) and conserving biodiversity 
at priority sites (site-led). In addition, the Australian 
approach has been applied to all weeds in all situations, 
not just those that pose a threat to biodiversity. A more 
formal assessment of the merits of the different terms 
and approaches is, therefore, timely.

Furthermore in Australia a process-based weed 
management approach has also been developed in 
which management targets invasion pathways. In this 
paper we present a short discussion of each of these 
Australian approaches, followed by a short review of 
the value of each approach to weed management, and 
where and when each approach could be most profit-
ably adopted.

SPECIES-BASED WEED MANAGEMENT
Weeds of National Significance (WoNS)   The 
(Australian) National Weeds Strategy set a species-
based foundation to contemporary weed manage-
ment practice in Australia, by defining 20 WoNS that 
would be used to prioritise government investment in 
weed management (see Thorp and Lynch 2000). For 
each WoNS, a National Management Strategy was 
developed (e.g. ARMCANZ et al. 2001 for lantana) 
followed by the appointment of a National Coordina-
tor. Government resources were then allocated across 
all levels of government and the community towards 
delivering the actions outlined in each national strat-
egy. While the highly coordinated WoNS approach 
has led to some significant achievements for: (i) each 
species (e.g. for the bitou bush/boneseed; Cherry and 
Downey 2005), and; (ii) the WoNS collectively (e.g. 
having all the WoNS banned from sale in Australia), 
this species-based approach has failed to adequately 
improve some management goals for widespread 
weeds, particularly related to reducing their impacts 
on biodiversity (Downey and Cherry 2005). The 
WoNS approach also does not identify key sites for 
management, with the exception of containment or 
eradication zones (see Cherry et al. 2006) and the 
Bitou TAP (see below).

NSW Bitou Bush Threat Abatement Plan (Bitou 
TAP)   As the weaknesses of the WoNS approach 
became evident, agencies responsible for biodiver-
sity conservation began to adopt new approaches to 
managing widespread invasive weeds in Australia. The 
Bitou TAP is the first example of this in NSW for an 
invasive plant threatening biodiversity. The TAP aims 
to deliver biodiversity conservation through targeting 
bitou bush control to areas where the greatest benefit 

to biodiversity can be achieved (DEC 2006). The 
Bitou TAP identified 158 plant species, three plant 
populations and 26 ecological communities at risk, and 
approximately 350 sites where these biological entities 
occur and control is needed. These biological entities 
and sites were ranked, generating a list of 169 prior-
ity sites for the control of bitou bush. While the Bitou 
TAP is a species-based approach to weed management 
in that bitou bush is the focus of control, the TAP is 
holistic, stating that to deliver conservation outcomes 
to the biological entities at risk, weed management 
must address the other weed species that are likely 
to pose a similar threat to the priority entities at each 
site (DEC 2006).

Biological control of bridal creeper   Perhaps the 
oldest and most widely used species-based approach 
to weed management is classical biological control. 
The recently characterised ‘enemy-release hypothesis’ 
encapsulates how escape from natural enemies can 
act to increase invasiveness in alien species (Keane 
and Crawley 2003). Classical biological control is an 
internationally recognised and standardised ecological 
approach that exploits this to manage invasive species. 
Where effective, an ecological equilibrium is perma-
nently restored through suppression of weed popula-
tions by the importation of highly specific natural 
enemies (biological control agents). It is this context 
that makes classical biological control species-based 
by necessity. Classical biological control of weeds uses 
the most specific invertebrates and micro-organisms 
against selected targets and follows best-practice sci-
entific risk analysis and regulatory approval prior to 
release (Sheppard et al. 2003). Over 1000 releases of 
more than 350 biological control agent species have 
been made against more than 100 target alien plants 
around the world since the late 1800s (Julien and 
Griffiths 1998). Some control success has been seen 
on more than 75% of targets worldwide, with minimal 
non-target impacts.

Biological control of bridal creeper Asparagus 
asparagoides (L.) Druce, a WoNS, is a recent example 
of a species-based weed management program that 
is delivering successful biological weed control. The 
rust fungus Puccinia myrsiphylli (Thuem.) Wint., fol-
lowing release in 2000, has spread rapidly throughout 
the distribution of the common form of the weed and 
is having a significant impact (Morin et al. 2002). 
However, a need to complement biological control 
with on-ground revegetation has been identified where 
controlled bridal creeper is being replaced by other 
weed species.
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SITE-BASED WEED MANAGEMENT
There are few documented examples of site-based 
approaches to weed management in Australia. The 
Victorian system currently being trialled in the Ot-
way region is based on a decision support framework 
that identifies important conservation assets and the 
weed species threatening them in an area. This then 
directs the management objectives of that site (Platt 
et al. 2005). This approach assesses the relative threat 
posed by weeds on sites, based on the threat posed to 
the intrinsic values of the area, the size and the weedi-
ness of the site.

The North Coast Weeds Advisory Committee’s 
(NSW) Coastal Weeds Strategy targets sites for weed 
control based on the conservation significance of 
those areas. Control of all weed species present is then 
undertaken at such sites (NCWAC 2005).

OTHER WEED MANAGEMENT APPROACHES
Process-based   The best example of process-based 
weed management, in which weed management is 
targeted at invasion pathways, has been the push 
to remove from sale some environmental weeds in 
Australia. This approach is based on the fact that 
approximately 70% of the weeds in Australia are gar-
den escapes (Groves et al. 2005). While the growing 
momentum to address this pathway has finally seen 
all the WoNS banned for sale, it has not yet seen the 
wide-scale banning of known weeds from sale, despite 
Groves et al. (2005) identifying the ten most invasive 
species that were still for sale in each State and Terri-
tory. The slow rate of change may be associated with 
the fact that none of these studies (e.g. Groves et al. 
2005) have adequately established a specific threat, 
other than to the environment generally.

A recent examination of the weed impacts to 
threatened species in NSW identified 55 weeds still 
for sale that impacted upon threatened native plant 
species (Coutts-Smith and Downey 2006). It is, there-
fore, counterproductive to see limited conservation re-
sources being used to protect these threatened species 
while a key threat to them is still being promoted.

DISCUSSION
Based on the current species- and site-based weed 
management approaches outlined for Australia, it 
appears that both have a significant role in weed man-
agement. While each approach has positive benefits 
(e.g. significant progress has been made towards the 
management of individual WoNS), they also have 
negative effects (e.g. the WoNS approach has hindered 
funding and awareness of other priority weeds or fund-
ing aimed at addressing ecosystem level management 
of invasive species). In many instances there is a large 

and increasing degree of overlap. For example the 
Bitou TAP, while classified as species-based, manages 
all weeds at priority sites, as these other weeds are 
likely to negate control efforts in the future, and pose 
a similar threat to the biodiversity at risk.

Unlike the New Zealand weed-led and site-led 
approaches, the examples presented here for Australia 
show there are no clear definitions for each term or 
distinctions as to when such approaches are applied, 
or assessments of when a given approach is more 
appropriate. Rather, it appears that weed managers 
and policy makers, have simply pigeonholed existing 
weed management strategies into site- or species-based 
weed management approaches, without any apparent 
justification. This is supported by biological control 
in New Zealand being considered outside of the weed- 
and site-led approach.

A formal strategy may be required in Australia to 
delineate, define and assess different approaches to 
weed management in order to maximise the benefits of 
such activities. New Zealand has already established a 
process and now has at least 10 years of experience in 
managing weeds within a formal weed-led and site-led 
context. Weed programs in New Zealand are designed 
around each approach, where new weed incursion 
programs are weed-led, and biodiversity conservation 
programs are site-led, rather than an ad hoc classifi-
cation based on undefined terms, which are assigned 
after the strategy has been developed and thus are of 
limited strategic value. Interestingly, acknowledgment 
of this problem or the differences was not made in a 
review of weed management in Australia and New 
Zealand (Williams and West 2000).

In a recent working paper by the WWF (2005), one 
of the strategic weaknesses identified of the current 
National Weed Strategy was that there was inadequate 
planning to differentiate when a site-based approach 
is more optimal than a single species approach, which 
needs to be addressed in the new Strategy (WWF 
2005).

The recently developed example of site-based 
weed management in Victorian highlights a more 
formal move towards addressing this issue. Reviews 
of the success or otherwise of the Victorian model is 
needed to enable further discussion of site- and spe-
cies-based weed management in Australia.

It is hoped that this mini-review of site- versus 
species-based weed management might lead to more 
formal discussion on this issue in Australia. From 
this, a clearer understanding of the benefits and 
weaknesses of the different approaches will lead 
to more constructive weed management outcomes 
beyond weed reduction and reduced economic costs, 
more in line with the New Zealand system based on 
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biodiversity conservation, which would have signifi-
cant biodiversity benefits.
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