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Environmental weed forum
Proceedings of a forum held at Greening Australia (Victoria), Heidelberg, Victoria on 19–21 July 1999. Organized by
the Weed Science Society of Victoria Inc. and Greening Australia (Victoria).

Summary
Weeds of natural ecosystems have re-
ceived increasing attention over the last
25 years because their impact on native
biodiversity has been increasingly recog-
nized and the direct costs of controlling
them have increased. Some significant
events in this recent history will be high-
lighted. Present research on the major
environmental weeds will be described,
especially those aspects related to bio-
logical control, in an attempt to define
directions for future research. I conclude
that integration of several different
methods of control into a system of man-
agement of both weed and native plant
populations will be more effective than
any one method on its own. Co-operation
between research and land resource
agencies and bush regenerators must in-
crease if future management of environ-
mental weeds is to become more effec-
tive. The role of enhanced communica-
tion at different levels will be crucial in
this regard.

Introduction
Few natural vegetation types in Australia
are not impacted in some way by the pres-
ence of a group of mainly introduced
plants that collectively are referred to as
‘environmental weeds’. These weeds dif-
fer from those of agricultural and pastoral
ecosystems in Australia in that loss of pro-
duction or yield is generally not an issue,
although sometimes such weeds can im-
pact on silvicultural systems. Rather, it is
the impact of such weeds on biodiversity
and other measures of environmental
quality that distinguishes so-called envi-
ronmental weeds from these other weeds.
Of course, some major environmental
weeds also occur in agricultural ecosys-
tems, as evidenced by blackberry (Rubus
fruticosus agg.), horehound (Marrubium
vulgare) and St. John’s wort (Hypericum
perforatum); their present overall impact
may be even greater in natural ecosys-
tems, as is currently the case for H.
perforatum (Briese 1997).

In this contribution I wish to highlight
some events that have occurred over the
last 25 years that I believe to have been es-
pecially significant in increasing the level
of awareness (and hence of funding) given
to environmental weed management. I
shall describe some present research and
extension activities that seem to be espe-
cially worthwhile in enhancing the
chances for more effective management of
environmental weeds and conclude by
pointing to some future directions for in-
creasing still further the efficacy of inte-
grated management systems for environ-
mental weeds and the natural ecosystems
that they impact.

Recent history
It is 25 years since I went on behalf of
CSIRO to argue before the Australian
Weeds Committee (AWC) a case for in-
creased research on a group of major
weeds of South African origin and, in par-
ticular, the assessment of their potential
for biological control. This group of weeds
included Oxalis pes-caprae (soursob) and
Emex australis (spiny emex) as major
weeds of cropping and pastoral land, and
Chrysanthemoides monilifera (bitou bush/
boneseed) and Asparagus asparagoides
(bridal creeper) as environmental weeds.
Whilst strongly supportive of further re-
search on the pair of agricultural weeds,
the majority of the AWC members offered
little enthusiasm for research on the latter
pair – both weeds of bushland but not
problems agriculturally. In this section I
wish to point to some highlights of this
last 25 year period (1974–1999) that I be-
lieve to be significant in creating a
changed perspective on the importance of
research on environmental weeds. In
passing, I point to the active research pro-
grams now in place for both the environ-
mental weeds cited above and the increas-
ing success of a biological control program
of C. monilifera ssp. rotundata (bitou bush).

The publication in 1973 of full descrip-
tions and management recommendations
for the noxious weeds of Victoria (Parsons

1973), including those for the major envi-
ronmental weeds of southern Australia,
preceded by one year the AWC meeting
referred to above. Since that time a
number of symposia and workshops have
been held that collectively have changed
the general perception of the role of envi-
ronmental weeds in natural ecosystems
and the possibilities for their management
(Table 1). The number of major new publi-
cations has increased over the 25 year pe-
riod, including some with a national focus
(Humphries et al. 1991, Parsons and
Cuthbertson 1992). There is now a lot of
information available to land managers in
printed form on the biology, ecology and
management of the major environmental
weeds of southern Australia. Further-
more, such information is now available
not only as printed material but also elec-
tronically in the form of a system for infor-
mation exchange (the ‘Enviroweeds’ list
server). In 1999, the majority of the 20
Weeds Of National Significance (WONS)
are environmental weeds – a situation that
certainly did not apply 25 years ago.

Since 1974 knowledge has thus in-
creased on the biology and ecology of
many of the major environmental weeds.
So too has the level of recognition by re-
search and land resource agencies given
to this group of weeds. Whether such in-
creased attention will result in a concomi-
tant increase in levels of management of
these weeds in natural ecosystems is less
sure at present. Much of the present re-
search in progress should yield some ex-
citing results for future management of
environmental weeds – it is some aspects
of this present research that I now wish to
highlight.

Present research
Environmental weeds impact on natural
ecosystems by reducing native plant and
animal biodiversity. Presently, however,
we know little about their impact on
biodiversity in either numerical or func-
tional terms even for some of the major
environmental weeds such as blackberry.
Groves and Willis (1999) recently summa-
rized what little is known of weed impact
in terms of four different models for
biodiversity change. Whilst negative ef-
fects (i.e. biodiversity loss) only were evi-
dent at the level of plant species interac-
tions, other taxonomic groups present in
the impacted ecosystem were either
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reduced, showed no change or increased
following weed invasion. Some more
carefully documented examples from in-
vaded natural ecosystems are required to
clarify the nature of the relationships ex-
isting between weedy species and native
species or species groups in a way compa-
rable to the definition of yield loss func-
tions for production systems. If more such
examples were available then not only
would understanding be increased but the
level of funds for research on environmen-
tal weeds may also increase.

Another aspect of present research on
environmental weeds is the refinement of
the methodologies of agricultural resource
economics—or the development of new
ones—that take into account the ‘costs’ as-
sociated with biodiversity loss. The direct
costs of managing some environmental
weeds are increasing, and can be quanti-
fied readily, but the indirect costs are more
difficult to assess, especially those relating
to community values. Some research on
this issue has begun recently for bitou
bush (James, personal communication)
and for broom (Cytisus scoparius) (Sinden,
personal communication), but the subject
is in urgent need of increased attention
from resource economists.

One of the most appropriate ways to
manage environmental weeds is to use the
methods of biological control. At present,
the growth and development of some
blackberry taxa in southeastern Victoria
seem to be limited by the release of a rust
(Phragmidium violaceum) (Mahr and
Bruzzese 1998). Two insects – a tip moth
(Comostolopsis germana) and a seed fly
(Mescoclanis polana) – released for the bio-
logical control of bitou bush appear to be
having a marked effect by reducing flow-
ering and seeding in northern New South
Wales (Holtkamp, personal communica-
tion). Whilst these two examples have

been planned releases, the recent un-
planned epidemic of a rust (Melampsora
hypericorum) has devastated populations
of tutsan (Hypericum androsaemum) in the
Otway Ranges of Victoria (McLaren et al.
1997) and has added to the overall success
of biological control of environmental
weeds. Because research on biological
control has to be done overseas it is expen-
sive and will only ever be suitable for ma-
jor and widespread environmental weeds.
Research programs on biological control
are in progress for some of these major
environmental weeds of southern Aus-
tralia, such as boneseed (C. monilifera spp.
monilifera), bridal creeper, broom, hore-
hound and St. John’s wort, and show
some promise, although it is too early to
assess their field success as yet.

Revegetation of sites on which weeds
are being controlled should be an essen-
tial aspect of any overall weed manage-
ment system. Control of some individual

environmental weeds is beginning to hap-
pen, but sites could be invaded rapidly by
‘new’ weed species or re-invaded by pre-
existing weed species unless conditions at
the site are changed (Figure 1). Active
revegetation with competitive native spe-
cies either by sowing of seed or planting
of nursery-raised seedlings is probably the
most effective method to prevent new
weed problems developing or the previ-
ous problem recurring but it is often an
overlooked feature of environmental
weed control. Present research on bitou
bush and boneseed includes revegetation
aspects, as do some of the community pro-
grams such as Dunecare or Bushcare. De-
spite some research attention to regenera-
tion, much more emphasis needs to be
placed on this aspect.

Research on environmental weed con-
trol is usually directed at enhancing the
effectiveness of individual means of con-
trol, whether chemical, biological or

Table 1. Some highlights in the increasing recognition of weeds of natural ecosystems in southern Australia over
the 25 year period 1974-1999.

Date Highlight Reference

(1973 Noxious Weeds of Victoria published Parsons (1973))
1974 Australian Weeds Committee meeting, Victor Harbour Groves (unpublished)
1976 The Threat of Weeds to Bushland. A Victorian Study published by AIAS Anon. (1976)
1984 National Chrysanthemoides monilifera Conference, Port Macquarie Love and Dyason (1985)
1984 Ecology of Biological Invasions symposium, Canberra Groves and Burdon (1986)
1988 Weeds on Public Land symposium, Clayton Richardson (1988)
1989 WSSV Control of Environmental Weeds workshop, Studley Park Adair (1990), Adair and Shepherd

(+ 2 subsequent workshops) (1989,1991)
1991 Plant Invasions of Australian Ecosystems published Humphries et al. (1991)
1992 Noxious Weeds of Australia published Parsons and Cuthbertson (1992)
1992 Environmental Weed Invasions in Victoria published Carr et al. (1992)
1995 CRC WMS Program 3 on Management of six major weed groups of Anon. (1996)

Natural Ecosystems started
1997 Enviroweeds list server established Blood (personal communication)
1999 20 Weeds of National Significance recognized Thorp (personal communication)
1999 This meeting, WSSV and Greening Australia (Victoria), Heidelberg These proceedings

Figure 1. Diagrammatic scheme for the possible consequences of
environmental weed management with and without revegetation (after
Vranjic et al. in press). W1 = existing weed, W2 = ‘new’ weed, N1-4 = native
species.

Natural Vegetation

Invasion by Weed
Integrated
Weed Mgt

With Revegetation

No Revegetation

N1

N1

N1 N1

N1

N1

N1

N1 N1

N2

N2

N3

N4 N5

N4 W1W1

W1

W1 W1

W1

W1

W1
W1

W1

W2

W2

W2

W2

W2

W2

W1

W1

W1

W1W1N2

N3 N4



94   Plant Protection Quarterly Vol.14(3)  1999

hand-pulling methods. Some results of
present research are showing, however,
that combinations of two or more methods
of control may have additive or possibly
even synergistic effects on reducing weed
populations. For instance, the application
of low rates of the herbicide 2,4-D to plants
of horehound is not necessarily incompat-
ible with the effects of an insect for biologi-
cal control and, in fact, may enhance them
(Ainsworth 1999). Complex interactions
between herbicide application and fire for
boneseed control at You Yangs Regional
Park, between herbicide applications,
fire and competitive native species at
Mornington Peninsula Regional Park,
both in southern Victoria (Melland and
Ainsworth, personal communication),
and between herbicide applications, fire,
competing native plants and insects for
biological control of bitou bush at Euro-
bodalla National Park in southern New
South Wales (Vranjic, personal communi-
cation) are being explored currently and
show considerable promise.

Present research is moving from the
use of individual methods of control to a
study of interactions between different
methods of control when integrated into a
management system. This shift in research
focus means that communication of new
research results to land managers will
need to change. The biology of the weed
and its close relatives, the biology of the
native species that may compete strongly
with the weakened weed together with
the interactions between different control
methods will all need to be built in to a
best-practice management system for par-
ticular weed species. The CRC for Weed
Management Systems has begun this com-
munication task for some major environ-
mental weeds (see Hosking et al. 1999 for
broom, for instance). Land managers in
government or semi-government agencies
are one target for such an enhanced com-
munication effort but community involve-
ment in weed management is still consid-
erable, especially for environmental
weeds such as bitou bush and boneseed
which occur close to urban centres. The
needs of volunteer groups and bush re-
generators for information may need to be
‘packaged’ differently from that for Na-
tional Park rangers and Shire Council
weeds officers.

Finally, I draw attention to an increas-
ing emphasis on identifying recent incur-
sions of ‘new’ weeds, such as the
hawkweeds (Hieracium spp.) and the
group of South American grass species in
the genus Stipa (syn. Nassella). Recent dis-
coveries of the sale by nurseries in Victo-
ria and New South Wales of some of these
species that are known major weeds else-
where but as yet little known in Australia
are of considerable concern. An increased
level of exchange of information between
weed scientists internationally has

averted some of the future problems that
such weeds could pose if nothing more
were done to slow the rate of naturaliza-
tion of species presently growing in many
home gardens and some commercial nurs-
eries. There are many more plants that
have the potential to become future envi-
ronmental weeds if they ‘escape’ their
present horticultural situations. The joint
approach fostered by the CRC for Weed
Management Systems, the Nursery Indus-
try Association of Australia and the Aus-
tralian Quarantine and Inspection Service
is a necessary first step in minimizing the
chances for naturalization and spread of
such unwanted and potential environ-
mental weeds, with the latter agency
adopting the methods of weed risk analy-
sis.

Future challenges
Neither the development of new technolo-
gies nor even the synthesis of new chemi-
cals with herbicidal properties is very
probable in the near future in my opinion.
Rather, the registration and use of lower
rates of the herbicides already available
may enhance future weed control when
combined with other methods. The future
challenges for managing environmental
weeds that I wish to discuss fall into sev-
eral categories – research, communication
and co-operation.

Those challenges to do with research
involve the release of more agents, both
insects and pathogens, for enhanced bio-
logical control of the major environmental
weeds of southern Australia. In this re-
gard releases of the rust (Puccinia
myrsiphylli) for bridal creeper, of new
strains of the blackberry rust effective in
drier climates and against other invasive
Rubus taxa, and of the tortricid moth
‘Tortrix’ sp. for both boneseed and bitou
bush seem to offer the greatest chances for
success in the near future. More attempts
at revegetation of weed-invaded vegeta-
tion with competitive native species will
add to the few examples already known
and begin to create a body of knowledge
on which more theoretical considerations
can be based. The regeneration biology of
many competitive native species is poorly
known at present and in need of increased
research attention if revegetation is to be-
come more successfully practised. More
careful documentation and publication of
results of some of the present revegetation
efforts would also help in this regard.

The major research challenge for future
environmental weed management, as in-
deed for any sort of weed management,
will be to more closely integrate existing
methods of control with the population
dynamics of the environmental weed(s)
and those of the native species that co-
occur with the weed. It is this challenge
that drives the research program on
weeds of natural ecosystems within the

CRC for Weed Management Systems. A
model of the population dynamics of
broom is now available (Rees and Paynter
1997) and others will soon be available for
bitou bush and St. John’s wort. As yet, the
broom model does not take into account
quantitative aspects of competing native
species, nor management aspects other
than those to do with biological control,
but it provides a quantitative basis on
which to build closer integration of differ-
ent control methods and measure their
success, especially in terms of reducing
long-lived soil seed banks.

Communication of the new research re-
sults to land managers, consultants and
community volunteers is another chal-
lenge, both in terms of the amount of in-
formation that is communicated and how
it is packaged for the different end-users.
The level of public knowledge concerning
environmental weeds, whilst increasing
recently, generally remains low and in ur-
gent need of attention. There has been a
tremendous change in the perception of
willows (Salix spp.) as weeds in the last 10
years, which provides grounds for some
optimism concerning changed public per-
ceptions of environmental weeds gener-
ally.

Enhanced co-operation between all the
different weed management agencies is a
further challenge for the future. At a re-
cent meeting concerning co-ordination of
management of Bitou bush in New South
Wales there were many different agencies
represented. Whilst this diversity of agen-
cies may not be as great for other major
environmental weeds, the challenges for
enhanced co-operation between agencies
responsible for research, management and
funding (both private and public good
monies) is considerable and one that
should not be overlooked. More specifi-
cally, closer co-operation with the nursery
industry in limiting the sale of plants with
potential as environmental weeds is a pro-
ductive first step in this enhanced co-
operative approach (see above).
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Victorian weeds strategy: legislation and enforcement

David McKenzie, Keith Turnbull Research Institute, PO Box 48, Frankston,
Victoria 3199, Australia.

Introduction
The need to manage weeds is now recog-
nized as a major Resource Protection is-
sue.
• The International Union for the Con-

servation of Nature claims that ‘inva-
sive species’ is the second greatest
threat to biodiversity preservation (the
first is land clearing).

• Landcare groups across Australia list
weeds as the most common top prior-
ity issue.

• Each of the 10 Regional Catchment
Management Strategies in Victoria list
weeds in the top priority issues to ad-
dress.

Legislation
The Quarantine Act 1908 controls the in-
troduction of species into Australia and is
the major barrier to weed introduction
under Commonwealth legislation.

In Victoria three main pieces of legisla-
tion require action to be taken against
weeds. These are:

• Catchment and Land Protection Act
1994,

• National Parks Act 1975,
• Flora and Fauna Guarantee Act 1988.
In addition, several other Acts address
some aspects of weed management. The
Parliamentary Inquiry into Weeds in 1998
mentioned the following Acts:
• Conservation Forests and Lands Act

1987,
• Crown Land (Reserves) Act 1978,
• Land Act 1958.
Local Government Act 1989 and Planning
and Environment Act 1987 provide the
opportunity for local councils to enforce
weed control.

Many other Acts impact on some as-
pects such as roadside weed management:
viz Forests Act 1958, Transport Act 1983
and Country Fire Authority Act 1958.

Catchment and Land Protection Act
1994
This Act provides for the declaration of
‘noxious weeds’.

A noxious weed is defined as ‘a plant
which has or may have the potential to
become a serious threat to primary pro-
duction, Crown land, the environment or
community health in Victoria.’

Four categories of ‘noxious weeds’ are
declared.

For the first three, State Prohibited
Weeds, Regionally Prohibited Weeds and
Regionally Controlled Weeds, the respon-
sibility is with public and private land-
owners to eradicate or prevent the growth
and spread of these weeds on their land.
The government provides particular as-
sistance for the eradication of the Prohib-
ited species. Contaminated equipment,
soil, stock, fodder or produce may not be
moved without a permit. The plants them-
selves may not be moved, dumped, sold
or grown without a permit.

The fourth category Restricted Weeds
may not be sold or traded. No plants have
as yet been listed in this category.

National Parks Act 1975
This Act requires that National and State
Parks be managed in a manner that will:
• preserve and protect indigenous flora

and fauna in the park and
• eradicate or control exotic flora in the

park.
This is generally achieved by: the devel-
opment of park management plans which


