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Summary   The National Aquatic Weeds Manage-
ment Group (NAWMG) represents a new approach 
to managing three aquatic Weeds of National Signifi -
cance (WONS) in Australia. Alligator weed ( Altern-
anthera philoxeroides Martius), cabomba ( Cabomba 
caroliniana Gray) and salvinia ( Salvinia molesta, 
D.S.Mitchell) are potentially devastating and each 
poses serious management challenges. Most nota-
bly, each can be extremely diffi cult to control and 
has the potential to spread well beyond its current 
range.

With a membership comprising key stakeholder 
groups and support from a full time coordinator, the 
NAWMG is well placed to oversee the implementation 
of national strategies for each of these aquatic weeds. 
In addition, the group is implementing a number of 
initiatives to raise community awareness of aquatic 
WONS and improve the capabilities of weed control 
authorities to manage them. 
Keywords    Aquatic weeds,  alligator weed,  cabomba, 
 salvinia,  National Aquatic Weeds Management Group, 
 Weeds of National Signifi cance,  public awareness, 
 extension.

INTRODUCTION – THE AQUATIC WONS
In 1999 alligator weed, cabomba and salvinia were 
listed as Weeds of National Signifi cance (WONS) due 
to their potential to spread and invasiveness (Thorp and 
Lynch 2000). Each originates from South America and 
since introduction has mainly been distributed to new 
areas by humans. 

Alligator weed (Alternanthera philoxeroides Mar-
tius) was fi rst discovered in Australia in 1946 near 
Newcastle NSW where it was possibly introduced via 
ships’ ballast. It has since spread to an estimated 4000 
hectares (ARMCANZ 2000), mostly in the Hunter and 
Sydney basins in NSW. Other signifi cant infestations 
are found at Barron Box Swamp near Griffi th NSW, 
Richmond River catchment northern New South Wales 
(NSW), Caboolture River Queensland (Qld), and in 
backyard gardens in various Australian cities. Alligator 
weed is unique in that it can be both an aquatic and 
terrestrial weed. 

Cabomba (Cabomba caroliniana Gray), a sub-
merged aquatic plant, was introduced to Australia as 

an aquarium plant. It is thought that many streams 
were deliberately seeded with cabomba by aquatic 
plant traders. In 1986 a population was fi rst noticed 
as naturalised in north Queensland. By 1989 it was 
fi rst noticed as a weed (Mackey 1996) and infestations 
have since been discovered in south east Queensland, 
far and mid north coasts of NSW, North East Victoria, 
Darwin and near Katoomba in NSW.

Salvinia (Salvinia molesta D.S.Mitchell), a fl oat-
ing fern, was introduced to Australia in the 1950s as 
a pond plant. It can have remarkable growth rates and 
under the right conditions can double its mass every 
two days (ARMCANZ 2003). Salvinia has spread to 
new catchments either through deliberate plantings or 
plant fragments attached to water craft or fi shing gear. 
The most widespread of the aquatic WONS, its dis-
tribution includes much of the east coast of Australia 
between Cairns in north Queensland and the NSW 
south coast. It is also found in the Northern Territory 
and Western Australia.

The current distributions of each aquatic WONS, 
particularly alligator weed and cabomba, are relatively 
small compared with their potential range. Modelling 
using climate based predictive tools (CLIMEX and 
CLIMATE) indicates that the potential range for each 
aquatic WONS includes waterways in most of southern 
Australia. Predicted ranges for cabomba and salvinia 
also include waterways in eastern and northern Aus-
tralia (ARMCANZ, 2000, 2001 and 2003). 

CURRENT MANAGEMENT CHALLENGES
A wide range of management challenges face weed 
control authorities in Australia and it is beyond the 
scope of this paper to discuss all of them. Instead, 
this paper identifi es and further discusses the follow-
ing three:
• lack of suitable control strategies; 
• ongoing trading of aquatic WONS; and
• public awareness and complacency.

Lack of suitable control strategies   Effective, eco-
nomic and sustainable control strategies for aquatic 
WONS are currently limited. These limitations are re-
ducing the capacity of weed control authorities to con-
trol core infestations and eradicate new outbreaks.
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Herbicide options to effectively control alligator 
weed and cabomba are limited. Herbicides applied 
to alligator weed do not translocate suffi ciently into 
roots or submerged stems to achieve effective control 
(A. Storrie pers. comm.). In many cases herbicides 
can result in stem fragmentation, leading to live 
stems fl oating to other locations and starting new 
infestations. For cabomba, herbicides are rarely an 
option at present due to the plant’s submerged growth 
and to restrictions on herbicide use in water storage 
facilities (where many of the known infestations are 
located). Unfortunately, herbicide manufacturers are 
not interested in research to overcome these shortcom-
ings because of the high costs of research and regis-
tration compared with low commercial return on the 
investment. 

Both alligator weed and salvinia have effective 
biological control agents but limitations exist. The fl ea 
beetle Agasicles hygrophila (Selman and Vogt) can 
successfully control aquatic infestations of alligator 
weed but it does not attack terrestrial infestations. Also, 
the predicted and current climatic ranges for alligator 
weed far exceed that of the fl ea beetle (ARMCANZ 
2001). It is hoped that current and proposed projects 
led by CSIRO Entomology to investigate other biologi-
cal control options will provide alternatives. 

The salvinia weevil (Cyrtobagous salviniae Calder 
and Sands) provides effective biocontrol for salvinia 
in most tropical and sub tropical environments. It can 
reduce large mats of salvinia to sparse and scattered 
plants in a matter of 1–2 years (M. Julien pers. comm.). 
The effectiveness of the salvinia weevil is somewhat 
reduced in cooler climates south of Grafton NSW and 
as a result is not widely used in these regions. How-
ever, with careful release and management the salvinia 
weevil can still provide a cost effective control option 
as far south as Sydney. 

Other control methods used have only limited suc-
cess. Physical control, by either mechanical harvesting, 
suction or hand pulling, is utilised for cabomba but is 
expensive. A further cost is the need to safely dispose 
of plant material to prevent reinfestation and, in the 
case of cabomba, heavy metal contamination. Draw-
down (the lowering and drying-out of water bodies) 
can effectively treat cabomba but is not suitable for 
waterways or water storage facilities. 

There are also catchment and operational issues. 
Aquatic weed problems can be a symptom of land 
degradation as invasion of aquatic weeds is often a 
response to higher nutrient loads and water tempera-
tures, and lower fl ows. Many weed control authorities, 
particularly in core infestation areas, are not always 
adequately resourced to effectively manage aquatic 
weed infestations. 

Another operational issue is timing. The early to 
mid summer, when plant growth is greatest, is a criti-
cal period for aquatic weed control. Public activity on 
waterways is highest during this time and confl icts with 
staff leave, and public perceptions on herbicide use in 
waterways often limits a control authority’s ability to 
respond to new or increasing infestations. Treating in-
festations in late summer is costly and time consuming. 
Adding to this are water quality issues that can arise 
if large amounts of aquatic weed biomass are treated 
and left to decompose in the water body. 

Plant trade   Cabomba is declared in all states and 
territories except Victoria but it remains a popular plant 
amongst aquarium hobbyists. Salvinia is still widely 
used as an ornamental in backyard and business water 
features around Australia. Such plantings risk being 
transported to waterways through irresponsible dis-
posal. Despite their declaration status, illegal trading 
of both plants at nurseries, pet shops, aquarium swap 
meets and weekend markets continues (ARMCANZ 
2001 and 2003).

Continuing consumer demand for cabomba and 
salvinia combined with the practice of illegal seeding 
of waterways by aquatic plant traders possibly contrib-
utes to the spread of these plants to other areas. While 
demand exists, illegal seeding of waterways is likely 
to continue. However such practices are perhaps rare 
and are condemned by other aquatic plant traders and 
aquatic plant trade representative bodies (P. Nobbs 
pers. comm.).

Awareness   Low awareness of legislative status by 
aquatic plant users and traders may contribute to the 
continuing trade of cabomba and other aquatic weeds. 
Preliminary results of a recent survey conducted by 
the National Aquatic Weeds Management Group 
(NAWMG) show that although 98% of plant traders 
support bans on aquatic plants that are harmful to the 
environment, only 64% could nominate a declared 
aquatic weed in their state (Petroeschevsky unpub-
lished data). 

Greater awareness amongst plant traders, garden-
ers and aquarium hobbyists of the impacts and legisla-
tive requirements of aquatic WONS may help reduce 
demand. However to increase effectiveness such 
campaigns should also clearly defi ne how actions of 
individuals contribute to the problem and what they 
can do to make a difference. 

Low awareness and complacency by some land 
managers and waterway users also increases the risk 
of spread of aquatic WONS. Lack of precautions to 
prevent the movement of plant fragments in machin-
ery and some reluctance by landholders to report 
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and treat infestations of WONS are the most notable 
examples. 

NATIONAL APPROACHES TO MANAGEMENT
Past management approaches   The establishment of 
the National Committee on Aquatic Weeds (NCAW) 
in the early 1980s was the fi rst attempt at providing 
a national framework for the management of aquatic 
weeds in Australia. The group had a sunset clause 
and disbanded in the mid 1980s. Their achievements 
included:
• identifi cation of priority aquatic weed species 

– Tier I and Tier II;
• development of guidelines for the use of herbicides 

in or near water;
• identifi cation of priorities for research; and
• implementation of a public awareness campaign 

(Mitchell and Bowmer 1990).

The National Aquatic Weeds Management Group   
The listing of alligator weed, cabomba and salvinia 
as Weeds of National Signifi cance in 1999 provided 
another opportunity to nationally manage the country’s 
most serious aquatic weeds. Between 1999 and 2003 
national strategies for each of the three aquatic WONS 
were developed. The aims of these strategies were:
• to reduce the impact of current infestations;
• to prevent their spread;
• to stop their trade; and
• more coordinated management.
After the completion of the strategies a clear need 
existed to appoint a full-time coordinator and create 
a national management body to oversee their imple-
mentation. In 2003 NSW Agriculture, in cooperation 
with other states, obtained funding from the National 
Weeds Program (a component of the Natural Heritage 
Trust) to appoint a coordinator for an initial period of 
12 months. A coordinator was appointed in late 2003 
and the National Aquatic Weeds Management Group 
(NAWMG) was formed. The lifespan of the group will 
largely be determined by the availability of funding and 
by the various organisations committed to long term 
programs. At the time of writing, project funding is 
expected to continue to March 2005. 

The group make-up is the key difference between 
the NAWMG and the NCAW. In addition to representa-
tives from state government, irrigation and scientifi c 
agencies, the NAWMG includes community, local 
government and aquatic plant trade (the Pet Industry 
Association of Australia) representatives. Involving 
such representatives, particularly from the aquatic 
plant trade industry, brings numerous benefits. It 
provides communication linkages between weed 
management agencies and the aquatic plant trade 

industry, establishes cooperative working relationships 
between key stakeholders, and provides the group with 
a greater understanding of community and stakeholder 
issues and needs. 

Group role   The role of the NAWMG is to both over-
see and contribute to the implementation of the aquatic 
WONS strategies. After an extensive review of these 
strategies at the group’s inaugural meeting the objec-
tives for the group were identifi ed as being to:
• develop an awareness program to improve target 

audience awareness of impacts and management 
of aquatic WONS; 

• improve capacity for weed control authorities to 
identify, map and manage aquatic WONS; and

• provide linkages and coordination between stake-
holders involved in management of aquatic WONS 
and other resource management organisations. 

The development of a national aquatic WONS com-
munication plan and awareness program identifi ed a 
wide range of target audiences and key messages. With 
such a wide variety of audiences (aquatic plant traders 
and customers, local governments, landholders, boat 
owners, earth moving operators and catchment man-
agement authorities), careful consideration of target 
audience needs and delivery mechanisms was required. 
Delivery mechanisms needed to be cost effective, have 
a long life span and complement, rather than duplicate, 
existing products. Key messages identifi ed in the plan 
aim to both raise awareness of the impacts and legisla-
tive requirements of aquatic WONS and also improve 
audience understanding of the consequences their ac-
tions can have on the spread of aquatic WONS. 

Initiatives have been identifi ed to improve capa-
bilities of weed control authorities in identifying and 
managing aquatic WONS. Firstly, a weed surveillance 
tool kit under development aims to assist weeds of-
fi cers with identifying and mapping aquatic WONS 
and other aquatic weeds. Adoption of this tool kit, 
combined with current and proposed identifi cation 
training conducted by several State agencies, could 
provide an early detection mechanism for aquatic 
WONS. If widely adopted it may also help to develop 
a better national understanding of the distribution of 
both aquatic WONS and other aquatic weeds. 

Another initiative is the establishment of a sec-
ond salvinia weevil rearing facility on the NSW North 
Coast to supply weevils to weed control authorities. 
This initiative aims to improve the cost/benefi t ratio 
of salvinia control. A fi nancial cost-benefi t study of 
biological control of salvinia in Sri Lanka estimated 
returns as high as 53:1 (Doelman 1989 in Room and 
Julien 1995). Although returns are likely to be lower 
in the more temperate climates of NSW, it is envisaged 
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that with correct management they will still exceed 
current returns. Approximately $300,000 is spent an-
nually on salvinia control in NSW, mostly on herbicide 
control and $600,000 will be spent in the 2004 calen-
dar year to control an infestation in the Hawkesbury 
Nepean catchment near Sydney.

Nationwide coordination of aquatic WONS is 
conducted through the NAWMG. Members of the 
NAWMG report on group directions and make recom-
mendations to their represented bodies as well as rais-
ing any issues and concerns these bodies may have. The 
coordinator provides additional coordination and helps 
creates linkages by liaising with all key stakeholders. 
To further improve coordination and communication 
between stakeholders, the production and distribution 
of a quarterly newsletter on aquatic WONS happenings 
is currently being considered. 

THE FUTURE
The success of the NAWMG and the implementation of 
the aquatic WONS strategies will depend on a number 
of factors, most notably on the willingness of: 
• key stakeholders and target audiences to change 

practices;
• national, state and local weed control authorities to 

devote greater resources to aquatic WONS; and
• natural resource management catchment bodies to 

support the project. 
It is not an easy challenge and aquatic WONS are 

likely to remain serious threats to our waterways for 
some time to come. However, it is hoped that initiatives 
such as the WONS program and the NAWMG will 
result in increased awareness and cooperative actions 
in the management of aquatic WONS, resulting in a 
reduction in their spread and impacts. 
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