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Summary   The South African coastal shrub bitou 
bush (Chrysanthemoides monilifera subsp. rotundata 
(DC.) T.Norl.) is one of Australia’s worst weeds and as 
such has been identifi ed as a Weed of National Signifi -
cance (WONS). In New South Wales, it occupies over 
80% of the coastline and threatens many native coastal 
plant communities. While many strategies have been 
developed to address the problem, such broad strate-
gies provide little help to on-ground management. 
One solution is to focus weed management on spe-
cifi c outcomes, e.g. plant conservation. Listing weeds 
which are Key Threatening Processes (KTPs, under the 
threatened species legislation, e.g. NSW Threatened 
Species Conservation Act 1995) is one way of linking 
weed control and plant conservation. The subsequent 
Threat Abatement Plans (TAPs) must outline the na-
tive species that are affected and strategies to reduce 
the threat posed by these weed KTPs. However, there 
is limited objective data on the native species/plant 
communities most at risk from weed invasion. A series 
of models has been developed to prioritise the species 
at risk from bitou bush invasion and the sites at which 
they occur. The combination of the species and the site 
models can be used to establish on-ground outcomes 
in areas of high, medium and low conservation value. 
This approach can be used to direct available resources 
to on-ground outcomes thus establishing conservation 
(in this case plant conservation) outcomes within weed 
management strategies.
Keywords    Chrysanthemoides monilifera,  bitou bush, 
 threat abatement plan,  key threatening process,  biodi-
versity,  plant conservation,  weed management,  NSW 
Threatened Species Conservation Act 1995.

INTRODUCTION
Chrysanthemoides monilifera subsp. rotundata (DC.) 
T.Norl. (bitou bush) is a South African coastal shrub 
that has become highly invasive in Australia. The worst 
infestations are in New South Wales, where it now 
occupies 80% of the coastline, a 36% increase in less 
than 20 years (Thomas and Leys 2002). The severity 
of the problem led to its listing as a noxious weed in 
all coastal areas under the NSW Noxious Weeds Act 
1993. In addition, C. monilifera was listed a Weed 
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Of National Signifi cance (WONS, Thorp and Lynch 
2000). To date, a national strategy (ARMCANZ et 
al. 2000), a NSW State strategy (NPWS 2001) and 
a number of regional strategies (e.g. Scanlon 2001) 
have been developed to address the problem. The 
management of such major weeds is diffi cult due to 
the scale of the problem (i.e. area occupied, the range 
of habitats invaded, length of time the species has 
been present and the rate of spread) and the limited 
resources available to control them (i.e. fi nancial and 
human). In addition, quantifying the impacts requires 
time and money which are not always available. Bitou 
bush is also listed as a key threatening process under 
the NSW Threatened Species Conservation Act 1995 
(see below). The legislation under which a weed is 
listed can infl uence its management (Downey 2003a). 
The discussion presented here is confi ned to the listing 
of C. monilifera as a key threatening process.

Key threatening processes (KTP)   Anything that 
threatens native species, populations or ecological 
communities can be listed as a KTP under the NSW 
Threatened Species Conservation Act 1995 (TSC 
Act) or the Australian Government’s Environment 
Protection and Biodiversity Conservation Act 1999. 
There are specifi c criteria and processes for listing 
processes as a KTP. Many environmental weeds meet 
the criteria for listing, but to date few have been listed 
(for further discussion see Downey 2003b and Downey 
and Leys 2004).

Threat abatement plans (TAP)   Once a KTP is listed 
under the Act (e.g. TSC Act) the preparation of a TAP 
is required under the Act. A TAP is a plan with specifi c 
actions to reduce the impact of the KTP to threatened 
biodiversity (for further discussion see Downey 2003b 
and Downey and Leys 2004).

BITOU BUSH THREAT ABATEMENT PLAN
The Department of Environment and Conservation 
(NSW, DEC) has prepared a draft TAP for bitou bush 
(hereafter Bitou TAP) in accordance with the TSC Act 
(see DEC in prep.). The Bitou TAP is the fi rst such 
plan for a weed in Australia, and arguably the most 
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comprehensive management plan ever prepared for 
any weed species in Australia. The Bitou TAP aims to 
deliver strategic control of bitou bush to areas where 
the outcomes to biodiversity are the greatest. In addi-
tion, this plan addresses a range of other objectives that 
aim to either reduce the impact to biodiversity or better 
understand the impacts. The Bitou TAP encompasses 
fi ve principles, which aim to:
• develop a strategic framework for delivering con-

trol of C. monilifera to areas of high conservation 
value (in terms of threatened biodiversity);

• develop and promote best practice management;
• monitor the effectiveness of control programs in 

terms of the recovery of threatened biodiversity;
• foster community education, involvement and 

awareness; and
• identify and fi ll knowledge gaps where possible.
Specifi c objectives and actions for each principle are 
outlined within the Bitou TAP (see DEC in prep.).

An initial task was to determine the biodiversity 
at risk from bitou bush invasions. While bitou bush 
has been widely acknowledged as a serious threat 
to coastal plant communities in Australia, little was 
known (documented) of the species at risk before the 
development of the Bitou TAP (Table 1). The develop-
ment of the Bitou TAP has resulted in an increase in 
the number of plant species known to be at risk; the 
Bitou TAP identifi es a further 70 species that are po-
tentially at risk but additional information is needed to 
determine the likely impact (see DEC in prep.). Hence 
there is a total of 133 species potentially at risk, more 
than an order of magnitude greater than the original 
predictions. This number is not a refl ection of a sudden 
and major increase in the species affected between the 
KTP nomination and the present date, but rather an 
increase in the understanding of the species impacted 

as a result of a concerted effort. Such an approach 
has not been attempted for any other weed species 
in Australia.

The large number of species at risk is a function 
of the diversity of plant communities invaded. Bitou 
bush grows in a range of habitats and exhibits a range 
of growth forms: e.g. (i) on foredunes it exhibits an 
almost creeper-like appearance; (ii) on hind dunes it 
exhibits a dense shrub like appearance; (iii) in un-
derstoreys of open forests and woodlands it exhibits 
a sparse spreading form; and (iv) in dense forests it 
exhibits a climber-like appearance. The impacts within 
some communities have not been completely appre-
ciated, as invasion by bitou bush into some habitats 
has occurred recently or been of a limited nature (e.g. 
woodlands).

Establishing priorities for control   As eradication 
of widespread weeds is resource intensive and rarely 
achievable (Mack and Lonsdale 2002) the aim of the 
Bitou TAP is not to eradicate bitou bush, but rather 
to control it strategically, by reducing its impacts to 
biodiversity. In order to achieve this, a system for 
prioritising control to achieve the most signifi cant 
biodiversity outcomes was needed. Such a system 
must examine species, populations and endangered 
ecological communities at risk from invasion. Models 
were developed to rank these entities and then rank the 
sites at which they occur. Thus, this matrix of entities 
(High, Medium and Low priority) by sites (H, M and 
L) provides an on-ground framework for delivering 
control of C. monilifera at sites where the biodiversity 
benefi ts will be greatest (see Downey 2003b, DEC in 
prep. for more information).

The Bitou TAP identifi es 63 species, two popula-
tions and nine endangered ecological communities 
that are at risk from bitou bush invasion. Following 
the modelling an analysis of the results indicated 
that 11 species, two populations and four endangered 
ecological communities were considered at greatest 
risk (DEC in prep.). The Bitou TAP also examines the 
sites at which all the entities at risk occur, irrespective 
of their rank. Over 600 sites are documented within 
coastal NSW and are ranked based on the feasibility 
of control and the condition of the entity at the site. 
This process resulted in a total of 60 high priority sites 
for the high priority entities or entities at greatest risk 
(i.e. the high priority entities at the high priority sites). 
The remaining cells in the matrix can be used as a 
framework for the delivery of broader conservation 
outcomes or to guide local or regional stakeholders 
in the management of bitou bush.

The Bitou TAP acknowledges that other weed 
species are present at many sites, and that the control 

Table 1.   Plant species at risk from bitou bush inva-
sion.

Sources in 
chronological order

Number of plant 
species at risk in 

NSW Reference

KTP nomination 3 1

National Strategy 6 2

Per-draft of TAP* 19 n/a

Draft TAP 63 (+70#) 3

References: 1. Scientifi c Committee (1999), 
2. ARMCANZ et al. (2000), 3. DEC (in prep.).
* an internal draft circulated within DEC.
# a further 70 species are potentially at risk but there was 
insuffi cient information to model the impact.
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of bitou bush may allow their spread to proliferate. 
Thus control programs must also target these associ-
ated weed species, something that Mack and Lonsdale 
(2002) suggest as essential in managing weeds.

The Bitou TAP has a fi ve year time frame. The 
control strategy at each site must include a timetable 
for removing bitou bush during this period. In order for 
this to be achieved, a staged program is outlined: Stage 
1 – control in the immediate vicinity of the threatened 
entity; Stage 2 – expansion of Stage 1 to include suit-
able habitat for the threatened entity/s to re-establish 
in following control; and Stage 3 – to expand control 
to such areas that limit re-invasion. The stages outlined 
also incorporate the control of bitou bush (and other 
weed species) recruitment in all previous stages.

Best-practice management   Each high priority site 
will have a site specifi c management plan developed. 
These plans will outline the ‘best-practice’ for that site 
along with any appropriate methods for minimising 
non-target damage, particularly to threatened entity/s 
present.

Monitoring at priority sites   Where possible the ef-
fectiveness of the control programs at each of the high-
est priority sites will be monitored. The monitoring 
will be tiered. The majority of sites will be monitored 
with a standard set of methods (Tier 1), and the remain-
der will have a more comprehensive methodology (Tier 
2). Irrespective of which tier is used, information will 
be collected on the response of (i) threatened entities, 
(ii) bitou bush, and (iii) other weed species following 
control, in addition to non-control areas.

Community education and awareness   A series 
of actions have been established to aid community 
involvement during the implementation stage of the 
Bitou TAP. These include: training volunteers; signage 
at selected sites; development of posters, fl yers, and 
a website; and providing updates to volunteers and 
other stakeholders.

Knowledge gaps   Even though bitou bush has long 
been acknowledged as a major weed in NSW, major 
knowledge gaps still exist. These include: impacts on 
fauna, specifi cally shore birds; impacts associated with 
control in areas with established infestations; and im-
pacts on native plants. The Bitou TAP outlines a series 
of actions to address these knowledge gaps.

Additional benefi ts of the Bitou TAP   Of the 17 
highest priority entities identifi ed, 14 are listed as 
threatened under the TSC Act (i.e. Schedule 1 or 2 
of the Act). A Recovery Plan has not been developed 

for 10 of these entities – bitou bush is the main threat 
to the majority. Thus, the Bitou TAP has the potential 
to aid the recovery of these entities in the absence of 
a recovery plan – in some cases a recovery plan may 
not be required. Some of these species may receive 
limited public support for their recovery and thus 
their inclusion in the Bitou TAP will be of benefi t to 
their survival.

CONCLUSION
The draft Bitou TAP is the fi rst TAP for a weed in 
Australia. This plan aims to strategically focus con-
trol actions to areas of high conservation value, by 
identifying the entities at greatest risk from invasion. 
Also, the draft Bitou TAP establishes a series of other 
actions to develop and promote best-practice, monitor 
the effectiveness of the control programs, foster com-
munity involvement and education, and identifi cation 
of knowledge gaps. If successful, this plan and process 
(i.e. listing as KTPs) could provide a useful model for 
managing other environmental weed species.
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