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Environmental Weed Stratesv for wA Executite Summary

EXECUTIVE SUMMARY

Management of environmental weeds in Westem Australia is one of the major management
issues requiring action if we are to protect our natural environments for future generations.
Competition from weeds is a major process affecting threatened flora and threatened
ecological communities. Many critically endangered plants have populations restricted to
small , disturbed areas (e.g. remnant vegetation on private property and road verges). These
are particularly vulnerable to invasion by environmental weeds and will receive priority for
weed control, particularly through the implementation of recovery plans developed by the
Department of Consewation and Land Management.

Environmental weeds are plants that establish themselves in natural ecosystems and proceed
to modifr natural processes, usually adversely, resulting in the decline of the communities
they invade. Many environrnental weeds are successfully invading Westem Australian
ecosystems. Some of these weed species are having a significant impact on biological
diversity at genetic, species and community levels. More work is needed to understand the
reasons for recent explosion of many weeds and the impacts weeds have at the ecosystem
level. Research is vital to increase understanding in these areas to enable strategic
management approaches.

CALM received funding through a Natural Heritage Trust (NHT) grant to prepare the
Environmental Weed Strategy for Westem Australia (EWSWA). The Strategy has been
prepared by consultants and a Steering Committee comprised of various government agencies
(CALM, Agriculture WA and the Water and Rivers Commission) and community groups
concemed with environmental weed manasement.

The Environmental Weed Shategy for Westem Australia and the associated environmental
weed database provide both the direction and an approach to tackling this large problem. The
Environmental Weed Strategy will ultimately contribute to the State Weed Strategy which
will address both agricultural and environmental weeds.

In developing the Environmental Weed Strategy for Westem Australia, criteria for the
assessment and ranking of weeds in terms of their environmental impact on biodiversity were
formulated. Three criteria were selected to rate weeds. These were:

. invasiveness,

. distribution, and

. environmentalimpacts.

A list of 1350 weeds were rated as either high, moderate, mild or low against these criteria.
Thirty four (34) weed species were rated as high.

An integrated approach to envirorunental weed management has been developed by this
Strategy. It involves the planned use of the following control options:
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Chapter 4

Chapter 5

Chapter 6

RECOMMENDATIONS

Number Action Responsibility

R4.1 Facilitate research by the Federal Government into the
biological control ofweeds impacting on biodiversity
in Westem Australia.

Agencies with
assistance of SEWG as
required.

F.4.2 Facilitate research into appropriate fire regimes for
Westem Australian ecosystems in terms of fire
intervals, intensities and patchiness, and their
relationshio to environmental weeds.

Agencies managing
natural areas, assisted by
SEWG.

R4.3 Certifu additional herbicides for environmental weed
control to increase the ranse oftreatments available.

Pesticide companies
encouraged by SEWG.

R-ECOMMENDATION

Number Action Responsibility

R5.1 Monitor and evaluate weed control programs
at patch, local, regional and State levels.
Develop adequate training and pro formas
for those undertakins these tasks.

Agencies, with assistance from
SEWG as required.

RECOMMENDATIONS

Number Action Responsibility

R6.1 The coordinating group to consist of
members from local govemment
organisations, State government agencies,
private landowners, industry, research
institutions and community organisations. It
is proposed that this group be called the
State Environmental Weed Group and
that members be appointed by the Minister
for the Environment.

State Government
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Environmental Weed Strategy for WA Introduction

1. INTRODUGTION
In recent centuries the world's flora has undergone a vast, human-mediated dispersal. The
process accelerated in the nineteenth and twentieth centuries as the volume and speed of
intercontinental traffic increased. In some countries human-mediated changes to the
indigenous flora have occuned over such a long time period that the concept of conserving
and protecting the original ecosystems has little practical meaning. However, in Westem
Austraiia, the relatively recant infoduction of new plants into the landscape means that we
are currently occupying a region whose flora and vegetation are in a state of flux.
Representative examples of most ecosystems exist that are free or relatively free of
introduced plants. As a community we have enough scientific knowledge to identi$ and
value our vegetation communities and structures, as well as their biota. We are faced with the
dilemma of a flora in flux, knowledge of our role in the introduction and spread of exotic
species and the understanding that we must do something to conserve and manage what we
have.

The natural process of plant dispersal, particularly over intercontinental barriers, is slow and
selective. Human-mediated plant dispersal can occur as rapidly as human transport systems
operate. The volume and range of materials now hansported globally, and the groMh of the
horticultural industry, increase the opportunity both for purposeful and accidental
introductions. The role of illegal inshore discharge of ship's ballast water in introducing both
macroalgae and microalgae has resulted in the introduction of Japanese Kelp, Undaria
pinnatifida,to the waters off southem Australia where it has the potential to alter the structure
and composition ofcontinental shelf ecosystems (Anon, 1997).

Environmental weeds are plants that establish themselves in natural ecosystems (marine,

aquatic and terrestrial) and proceed to modifr natural processes, usually adversely, resulting
in the decline ofthe communities they invade. Impacts of envirorunental weeds on ecosystem
function include:

. resource competition

. prevention of seedling recruitment

. alteration to geomorphological processes

. alteration of hydrological cycle

. changes to soil nuffient status

. alteration of fire regime

. changes to the abundance of indigenous fauna, and

. genetic changes
(Carr et a1., 1992; Humphries et al., 1993, Csurhes and Edwards, 1998).

Environmental weeds require management to ensure the long term survival of ow natural
ecosystems. Management solutions for environmental weeds are complex and require
technical commitnent, research, long term monitoring programs, training in ecosystem
restoration and a commitment to maintaining our natual environments. The management of
the vast natual resources of the state needs the support of govemment, landowners and
managers. private enterprise and community groups.

Page 4
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Environmental Weed Strategy for WA lntroduction

STRATEGY OBJECTIVES

c To provide strategic direction for the nanagement of environmental weeds in lfe ern

Australia im,olving an integrated and co-ordinated response-
t To develop a list of entironmental weeds of actual dnd potential significance in

Western Australia, including terrestrial, aquatic and marine weeds.
. To rate these species for lheir impacts on biodiversity according to predetermined

criteria
c To develop a relationgl database of environmental weeds along with their biological

characteristics such as lde form, origin, means of reproduction, habit etc as well as

methods of control. The datqbase to be designed as a data catchment tool as well as

an informdtion base and analytical tool and be available for broadscale distribution.
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Environmental Weed Strategy for WA Introduction, Spread and Efects on Biodiyersity

2. WEED INTRODUCTION. SPREAD AND EFFECTS ON
BIODIVERSITY

2.1. Successful P/a nt Invasion

The key stages in successfi.rl plant invasions have been identified by Humphries (1995).
These are:

. specles lntroouctlon
r establishment, noting the role of both ecosystem vulnerability and species attributes
. survival
r production of numerous propagules, and
o widespread dispersal, requiring effective dispersal mechanisms and the ability (or

opportunity) to cross regional barriers.

Disruption and failure of one or more of the first four stages effectively prevents widespread
dispersal.

2.1.1. Species Introduction

Time is an important factor to consider. The time scale between establishment and
widespread dispersal is variable. For- many species, there has been a lag of years or decades
between initial establishment and the awareness of the species as an environmental weed.
Mimosa pigra was introduced to the Northem Tenitory in the late l9'h Century. It was not
until the 1970's that it suddenly began to spread in riverine systems and has the potential to
replace riparian and wetland fringing vegetation through much of northem Australia. The
time scale in which the effects of a weed or a suite of weed species may be observed may also
vary between weed species. For example Rubber Vine (Thunbergia grandiflora) can smother
tropical lowland rainforest canopies within months of initial establishment, whereas grassy
weeds which compete with indigenous shrubs for recruitrnent opportunities may take decades
for their eflect to be visible.

Mechanisms for the spread ofspecies from one location to another may include:

. transport corridors
o fragmentation (stem or root)
. dumping of garden rubbish
. faeces of grazers and seed-eating birds
. wind-bome spores or light weight seed

o grazing or pasture development
o clearing ofnative vegetation
o flowing water
. landscaping/gardening

Page 8
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Environmental Weed Shatesv for WA Introduction, Spread and Efects on Biodiversity

2.1.5. Dispersal
Dispersal strategies include the establishment of small populations at a distance from the
original establishment site. These populations then may also develop outlying populations.
While initial populations of an environmental weed, referred to by Hobbs and Saunders
(1995) as 'nascent foci', may be small in area and low in density, once conditions are right,
they are able to rapidly increase their population size and density. The result is a sudden
eruption of a widescale problem. Hobbs and Saunders (1995) note that at this stage, it is
difficult to predict:

o which species will become problem species
o when they will become problems, and
r what role stochastic events, such as floods or fire, play in the sudden explosion of

these species.

These observations are particularly troubling when it is recognised that on a national scale,
most invasive species' populations are still expanding (Humphries et al., i991), and that the
rate ofplant invasion, which was linear, now is probably exponential (Can, 1993).

2.2. Effects on Biodiversity

Environmental weed species that are of the greatest concem are those which affect or have
the potential to affect biodiversity (Adair, 1995). The National Weeds Strategy identifies
three levels ofbiological diversity that may be affected by weed invasions (Adair and Groves,
1998). These are:

o genetic diversity
. species diversity, and
o ecosystem diversity

2.2.1. Genetic Diversity
At the genetic level, environmentai weeds are one factor, amongst many often inter-related
factors such as clearing and changing fire regimes, that can reduce genetic diversity by
reducing the viability and robustness of populations of native species. The potentiai for
reducing genetic diversity by environmental weed species has not been quantified (except for
some species already verging on extinction). The National Weeds Strategy (Anon, 1997)
though, notes that quantification is now technically possible, with the advent ofDNA marker
technology.

2.2.2. SpeciesDiversity
Weeds have the potential to affect the species diversity of both the flora and fauna of a
community (Adair, 1995). Highly invasive weeds may change the composition of a
community through competitive recruitment or through changing fire regimes. The most
common outcome is a simplification of the species assemblage. The fire-weed cycle in many
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Environmental Weed Stratesv for WA Integrated Envir onmental lI/eed Management

3. INTEGRATED ENVIRONMENTAL WEED MANAGEMENT

3.1. Strategic Weed Management

Integrated weed management is the combination of social, economic and technical
approaches that leads to successful weed management at all scales. It is the consideration and
activation ofthe full range of weed control approaches in developing a weed control strategy
that can be adopted and resourced by the Federal, State and Local Govemments, private
landowners and by the community.

There are limited resources for environmental weed control in Westem Australia and it is
important that these resources are applied most effectively to achieve strategic weed
management. Strategic weed management will only be achieved if there is integration of
purpose and action between all the players at national, State, regional, local and patch scales.
The purpose of this section is to provide a pathway towards a successful integrated weed
management program for Westem Australia.

Integrated weed managemenl involves the planned use of all control options to achreve
effective environmental weed management. The approaches to environmental weed
management (Figure 2) include:

. weed led control

. site led control

. resources led control

. threatened species and communities led control, and

. cause led control
Figure 3 provides a flow diagram of how each approach is considered to create a strategrs
approach to environmental weed control.

FIGURT 2. ENVIRONMENTAL WEED MANAGEMENT APPRoACHES

Site led confol

E. Cause led
C. Threatened Species and
threatened communities led
confolt

I
I

D. Human resources led
control

Priorities,
Resources,
Strategies

t*
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Environmental Weed Stratesv for WA Integrated Em,ironmental Weed Mqnagement

3. Control weeds impacting on threatened species and communities.

Management of weeds impacting on threatened native species and communities is very
important to ensure the survival ofnationally significant species.

At regional, local and patch scales it is rare that a single one of the approaches described
above would be used alone and normally a combination of approaches is employed. What is
important is that each approach is fully explored so that a sfategy, which utilises the best
elements of each pathway, is developed. The decision as to the best combination of
approaches will be a judgement-based consideration of effectiveness of methods, urgency for
control, the anticipated conservation outcomes and the resources available.

A key consideration is possible adverse impacts of weed management. Examples of adverse
environmental impacts include:

. loss of faunal habitat, e.g. Blackberry (Rubus sp.) may provide habitat for \&rens or
protection for small mammals from predation by foxes and cats.

o weed substitution - a weed is removed only to be replaced by a weed which is more
difficult to remove, e.g. Lupins (Lupinus sp.) substituted by Rose Pelargomum
(Pelorgonium capitatum) on the Swan Coastal Plain when Lupins are removed.

o chemical effects of fauna, e.g. impact on frogs by chemical sprays used for weed
control.

Many potential adverse impacts of weed management can be prevented by revegetation with
appropriate local species at the same time as weeds are removed. This approach maintarns
habitat values and reduces the risk of weed substitution.

Guidelines to determine which approach or which combination of approaches is most
effective in particular circumstances would assist weed managers. It is important that such
guidelines be produced. A case study approach will be most effective in communicating the
complexities of weed control.

li,
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Envirorunental Weed Stratesv for WA Integrated Environmental lveed Management

3.3. Weed Led Control

Controlling potentially significant new environmental weed species is essential if control is to
be effective in the long term. Weed led control is a proactive strategy to prevent introduction,
establishment, survival, reproduction and dispersal of an emerging environmental weed
before it becomes a major problem either at a patch, local, regional, State or national level.
Prevention and eradication is a powerful tool for weed managers in their efforts to control the
expanding number ofweeds. A species that is widespread can only be controlled as part ofa
site led program not a weed led one.

3.3.1. Preventing Weed Introductions

Prevention ofweed introductions is sisnificant at all scales:

o On a national and state level quarantine and assessment processes need to be at a
sufficient level to prevent the introduction of new weeds to the nation or State.
Education is vital to help the community understand the risks from weed
introductions; and

o At regional and local scales prevention of new weed introductions is important.

Weeds are transported by both natural and human sourced mechanisms. We have the ability
to conkol-human vectors. The essence is good hygiene, whether it be education to prevent
garden waste disposal into sensitive areas at a local scale, regulations to require the covering
of transported hay at regional and State scales or regulations to ensure that new farm crops
such as Tagasaste (Chamaecytisus palmensis) have a wide buffer between remnant vegetation
and roadsides.

Sales of plant species with high weed potential for domestic use, for revegetation or
commercial use, also requires attention, with such plants not being offered for sale either
through voluntary adoption ofbest practice by the relevant industries or by regulation.

An investigation and development of best practice guidelines, and where appropriate
regulations to ensure hygiene, for the sale and distribution of potential weed species or
matedals potentially containing weed species is required.

Monitoring for the presence of new weed populations and for the proliferation of existing
"sleeper" weeds is essential to ensure rapid action if a weed is inadvertently or deliberately
introduced or begins to spread rapidly. community education towards notification and an
action plan for eradication of new weeds is required at all scales.

3.3.2. Early Detection and Early Eradication

It may be possible to eradicate localised populations of weeds at all scales in some
circumstances. A small effort early in the invasion process can save considerable effort or
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FIGURT 4. WEED LED CONTROL' STRATEGIES FOR THE REMOVAL OF INDIVIDUAL WEED SPECIES OR SMALL

NUMBER OF WEED SPECIES

Environmental Weed Stratesv for WA I n t egra t cd E nv i ron me nt al Wee d lllana ge me n t

. List rated weeds for impact on biodiversity using the Environmental Weed Sffategy rating system and
consideration ofthreatened species and communities, faunal habitat and fire regimes.

ls it feasible to eradicate this ueed? This wil l depend on scale (single reserve. region or stale) and

a). Do we have suitable control techniques?

esearch for weed control required. Go to 4. ). Is the weed cover small enough to
le control to be achieved with available

!,to.
lontain weed within curent distribution or go to
Approach B.

Yes.
3(c). Can the weed be removed without
continuous reinvasion or environmental
costs such as weed substitution. soil erosron
or loss of faunal habitat?

\o.

Xd). Develop a weed contol strategy taking into
rccount weed substitution, maintenance of faunal

es.
weed as a priority.

rabitat and soil erosion. Eg a native vegetation
:egeneration program combined with weed control,
raintain weeds providing essential faunal habitat
rntil replaced with native species.

1. Identiry next priority weed.

5. Go to 3 and reDeat 3 and 4 above for all weeds.
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Environmental Weed Shatesv for WA Integrated Eny ironmental Weed Management

3.5. Threatened Spec,'es and Threatened Communities Led Control

This approach places the protection of threatened species and threatened communities on
public and private land as the highest priority for weed control and is incorporated into
species and ecological community recovery plans developed by CALM. This is a subset of
site led control where the site is identified by the presence of a threatened species or
community.

While the protection of threatened species and communities is a very high priority to prevent
extinctions, it only focuses on points in the landscape and so needs to consider also the
broader environment which may provide a continuing source of weeds.

A strategic approach for threatened species and threatened communities led control is
provided in Figure 6.

FIGURE 6. THRTATENED SPECIES AND THREATENED CoMMT]NITIES LED coNTRoL FoR PRoTECTION oF
THREATENED SPECIES AND COMMUNITIES AS THE HIGHEST PRIORIry

1. Identiry threatened species and
communiti€s

2. Rank the weeds specifically
threatening the threatened species or
community using the Environmental
Weed Strategy database as a guide

3. Decide on focus for confol, weed led,
cause led or human resources led.
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Envtonmental Weed Stratesv for WA Integrated Enyironmenlql Weed Mctnagement

FIGURE 7. HUMAN RESOURCES LED CONTROL RECOGNISING DIFFERENT WEED CONTROL
STRATEGIES FOR VOLT]NTEERS AND PROFESSIONALS

No
5. Can a weed control shategy taking into
account environnental costs be developed, e.g.
combine weed removal with revegetation?

No
Research required
for this weed

Ifthere is no further weeds suitable for volunteer involvement, use weed contol approaches
A . B . C o r E

* weeds suitable for volunteer control, eg highly visible weeds which can be readily removed by simple

l. List weeds present pdoritised according to the EWSWA ranking system

2. Identify those weeds characteristics which make them suitable for volunteer control *

3. Can eradication ofhighest priority weed be achieved, i.e. is weed cover small enoush to be
eradicated with available resources?

Yes
4. Can weed remoyal be achieved
without environmental costs such as
weed substitution, habitat loss and soil
erosion?

7, Identi8/ next highest weed priority with characteristics suitable for volunteer removal. Go
to 2.

manual or chemical methods.
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r- Environmental Weed Strateev for WA Integrated Environmental lfeed Mqnasement

FlcuRr 8 CAUSE LED coNTRoL - RECocNISING THAT THE REASoNS FoRAwEEDs pRESENCE MAy BE DUE r.o
ALTERED CONDITIONS WHICH NEED TO BE ADDRESSED FOR THE WEED TO BE CONTROLLED

List rated weeds present according to ir@
legy ratmg system and a consideration ofthreatened species and communities, faunal habitats
fire regimes.

Has an alteration in natural conditions, such as increased nuEGntr
the likelihood ofthis weeds proliferation?

to Approaches A,B,C or D.
es.
Can the altered conditions be

ified and ameliorated?

to Approaches A,B,C or D and
revegetatron with local or
species suited to the

Identii/ next pdodty weed. Go to 3.

. Repeat steps 3-6 for all weeds to provide a

Prioritise rectification of ultered c
ct on biodiversity. Monitor changes, contain weeds while conditions alter, consider revegetation
local or regional species suited to the altered conditions.
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Environmental Weed Strategy for WA Control Methods

4. CONTROLMETHODS1
Weeds can be controlled by direct methods such as biological control agents, by manual
methods, by using herbicides or indirectly by effective land and water management. The
selection and implementation of the most appropriate method or combination of methods rs a
vital part of any weed control program. Conect selection will ensure that weeds are dealt
with in a timely manner with minimal environmental costs both on and offsite.

Significant contributions are required at all levels ofsociety (see Table 1). Activity cannot be
effective on the ground without biological conhol and appropriate certifications for chemical
control. Similarly control of introduction of weeds and quarantine are required at national
and State scales.

4.1. Controlling DegradationProcesses

Controlling degradation processes that increase ecosystem lulnerability to weeds is often the
most effective way to control weeds.

In bushland areas procedures such as fire management, maintenance of buffer zones,
prevention of nutrient inflows, fostering regeneration of indigenous species and restricting
human access to managed walkways and roads all contribute to weed management.
Reduction in weeds after the degradation processes are controlled may be slow and
monitoring will be required to determine effectiveness and whether complementary measures
such as revegetation or minor weed control are aiso required.

4.2. Herbicides

Herbicide application is often the most cost effective method for the control of weeds. While
herbicide applications are efficient this approach requires careful consideration of:

r human health implications
o increasing herbicide resistance
o possible mitigation against the

management such as mechanical,
efficiency ofthe method

. impact on non-target flora and fauna, and
o the need for post treatment rehabilitation.

Careful consideration of the most appropdate use of herbicide control is required and over
reliance on herbicides for weed control should be discourased.

t WeedPlan A Tasmanian Weed Management Strutegy is acknowledged as a major source for
the develooment of this section.

development of alternative approaches to weed
ecological and system management due to current
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Environmental Weed Strategy for WA Control Methods

The causes of the cycle are many and diverse, but some of the key points are:

Weed species are often advantaged by the burst of nutrients available immediately
after a fire.
Weed species, particulariy grass weed species, accumulate biomass rapidly thus
rapidly increasing fue1 loads to levels that will sustain fires more frequently.
Grass fuels have a different structwe to shrub fuels. The grasses have a fine, evenly
spread shucture, compared with the more heterogenous, discreet structure of native
understorey shrubs. This affects fire behaviour and rate of spread, particularly in the
initial stages of a fire.
Weed seeders are usually annuals whilst native seeder species require time between
fires not only to set seed but also to replenish their seed stocks. This may take several
years. Frequent fires deplete native seed stocks and encourage weed seed stocks, thus
rapidly eliminating the native species from the species assemblage.
Resprouters can also succumb if the fire interval is so frequent that the root stock
resources become depleted.

Thus grassy weeds have characteristics which enable them to respond quickly to fires, and
which support more frequent fire events, than many of the native perennial understorey
shrubs. Some weed species (e.g. Acacias) are well adapted to fire and in the absence oftheir
natural limiting agents are able to proliferate at the expense of endemic species.

However, arson or planned fire events may provide opportunities for weed control through
the reduction in weed biomass and the provision of opportunities to treat resprouting plants.
For example, a fire event in a thick infestation of Pampas Grass (Cortaderia selloana) will
allow access to the area after buming to selectively chemically treat regrowth as well as
allowing revegetation of bare areas.

To date, little research has been carried out on the definition of appropriate fire regimes for
Westem Australian ecosystems in terms of fire intervals, intensities and patchiness, and their
reiationship to environmental weeds. Without this information, the specific role of fire in
ecosystem vulnerability to environmental weeds within different vegetation communities is
unknown.
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Environmental Weed Strategy ior WA Control Methods

RECOMMENDATIONS
I

Number l.l,"tioo . lResponsibili8

R4.1 Facilitate research by the Federal
Govemment hto the biological control of
weeds impacting on biodiversity in Westem
Australia.

Agencies, with assistance of
SEWG as reouired.

R4.2 Facilitate research into appropriate fire
regimes for Westem Aushalian ecosystems
in terms of fire intewals, intensities and
patchiness, and their relationship to
envirormental weeds.

Agencies managing natural
areas, assisted by SEWG.

R4.3 Certif,' additional herbicides for
environmental weed control to increase the
ranse of treatnents available.

Pesticide companies encouraged
by SEWG.
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Environmental Weed Stratesv for WA Monit or ing and Ev al u.at i on

. Monitor the sale and distribution of potential and existing environmental weeds
from wholesale and retail outlets.

5.4. State Level

o Continue the work of AQIS (Australian Quarantine and Inspection Service) to
monitor the imports of new plants to Australia.

r Evaluate the success of environmental weed control programs.
o Develop proforma monitoring schedules for patch, local and regional levels and

evaluate incoming data.
o Monitor impacts of weed control methods on biodiversity.
. Monitor the success of weed control and threatened species and ecological

communities recoverv olans.

SUMMARY

Western Australia needs weed monitoring progrctms covering the physical locations ofweeds,
rates of spread, success of control containment operations and the success of community
effirt. These monitoring eforts should be undertaken at patch, local, regional and State
Ievels.

RECOMMENDATION

Number Action Responsibilify

R5.1 Monitor and evaluate weed control programs
at patch, local, regional and State levels.
Develop adequate training and pro formas
for those undertakins these tasks.

Agencies, with assistance from
SEWG as required.
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Environmental Weed Strategy for WA Integration

There is ciearly the need to build cooperative relationships between the active environment
community and the weed control agencies and concentrate on skills, information and
technology transfer.

The proposed method of achieving the required degree of coordination is through the
formation ofa senior level advisory group. This group will aim specifically to advise on and
coordinate the implementation of the Environmental Weed Strategy for WA. The group will
consist of members from local govemment organisations, State govemment agencies, private
landowners; reseaxch institutions and community organisations. It is proposed that this
advisory group be called the State Environmental Weed Group. This Group should be
formed as a matter of priority following adoption of the Strategy.

The Mission Statement for the State Environmental Weed Group is to facilitate, advise and
coordinate the successful implementation of the Environmental Weed Strategy for WA.

l
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Environmental Weed Strategy for WA Integration

The proposed terms of reference of the State Environmental Weed Group are:

Advise Govemment on environmeltal weed management in Westem Australia.

Provide leadership for environmental weed management.

Recommend priorities for environmental weed management in Westem Australia.

Coordinale the implementation of the Environmental Weed Strategy for Westem
Australia.

Coordinate between the govemment and non-government interests in environmental
weeds.

Coordinate between all relevant State Govemment agencies.

Coordinate from a State perspective between the various levels of govemment.

Advise on priorities for implementation of the Environmental Weed Strategy.

Pursue funding for environmental weed management and control.

Consult wi*r industry including the farming, pastoral, forestry and nursery industries
and the community in relation to environmental weed management and control.

Promote research into environmental weeds by research organisations, educational
organisations and community groups.

Increase the a\.vareness in WA of the insidious impacts of environmental weeds on
natural ecosystems and bushland areas.

Promote monitoring of environmental weeds and the success of control efforts.

Assist to educate the community as a whole on the detrimental impacts of
environmental weeds.

The appointment of the State Environmental Weed Group should be by the Minister for the
Environment following the adoption of the Environmental Weed Strategy and negotiations
with the proposed member bodies. The roles and responsibilities of member groups of the
Environmental Weed Group will include adequately resourcing their involvernent and
commitment to the objectives of the State Environmental Weed Strategy. The groups and
agencies that comprise the State Environmental Weed Group will need to commit to a whole
of govemment and community approach to the environmental weed problem.

The State Environmental Weed Group should be supported by CALM tbrough the provision

of executive and secretarial resources.
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Environmental Weed Strategy for WA Integration

Integration should be based on a common recognition and acceptance of a structue that has
an increasing focus on progressively smaller geographic areas. The scales of operation with
some examples of determining factors and integration sftategies are outlined below (see
Figure I l).

These scales are based on a combination of natural determinants and cultural units. Where
possible the focus should be based on an appropriate scale determined by an ecological
bourdary (e.g. soil type, vegetation units) rather that a cultural boundary which often ignores
the natural features and thus further complicates weed manasement and control.

l

l

i

I
I
I
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Environmental Weed Stratesv for WA Integration

FIGURE I 1 . HrERARctry oF RESPONSE To ENVIRoNMENTAL WEED MANAGEMENT coNTRoL
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Environmental Weed Strategy for WA Roles and Responsibil iies

7. ROLES AND RESPONSIBILITIES

Environmental weed problems characteristically cross cultural boundaries including land
tenure boundaries, jurisdiction boundaries and boundaries of legal and legislative
responsibilities. The coordination and involvement of all of the landholders in a defined
geographic area towards collective action will be necessary to instigate effective long term
control of any target species within any target area.

It is important to recognise a1l of the contributions to the Environmental Weed Strategy. A
large range of groups have a role or responsibility in environmentai weed control in WA.
Virtually any agency or group, both govemment and non-govemment, involved in natural
resource research, regulation and management has a role and or a responsibility in the
Environmental Weed Strategy.

An appreciation of the roles and responsibilities of the various groups involved in the
Environmental Weed Strategy will assist in further defining and separating the roles of the
agencies that comprise the State Environmental Weed Group.

The roles and responsibilities of the myriad of players in environmental weed management
and control should be clearly understood in order to provide a better recognition of the
cunent legislative framework and to identift any gaps in responsibility that are not covered
by existing structures.

At present there is no legislation that specifrcally addresses environmental weeds. Current
legislation relating to weed control is focused on weeds that impact on agricultural values.
There are three pieces of State legislation relating to weed management; Agricultural and
Related Resources Protection Act 1976 (ARRP Act), Local Government Act 1996; and the
Seeds Act 1981 .

The ARRP Act focuses on weeds that impact on agricultural values. Many environmental
weeds do not impact on these values and are not declared. The Agriculture Protection Board
administers this Act. The Act enables the "declaration" ofweeds in various areas ofthe State.
Landholders are required to control all declared plants on their properties. Declaration
allocates the target weed to one offive categories ofcontrol:

. Pl - Prevention: Plants, which cannot be introduced or spread. Most declared plants
are under this category;

. P2 - Eradication: Includes potentially serious weeds which are not yet widely
established:

. P3 - Control: Plant infestations should be reduced over time if eradication is not
realistic;

. P4 - Containment: Plants should be prevented from further spread;

. P5 - Special action on public land: Provides for control on native reserves, saleyards
and roadsides
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Environmental Weed Stratesv for WA Rolcs and Rcsponsibtlit ies

Table 2: MODEL OF ROLES AND RESPONSIBILITIES FOR ENVIRONMENTAL WEED
MANAGEMENT

Group or Agency

Federal Government Agencies
U

o!

J

o!
! ! =

o :

--: >

CSIRO
Australian Quarantine and Inspection
Service
Environment Australia
Dept of Primary Industry
Defence Department

State Government Agencies
Depadment of Conservation and Land
Management
Asriculture Western Australia
Water and Rivers Commission
DeDartment of Environment Protection
Main Roads WA
Department of Land Administration
Westrail
Westem Power
Alinta Gas
Water Corporation
Swan River Trust

Other State Level Boards,
Authorities and Committees
Lands and Forest Commission
National Parks and Nature
Conservation Authority
Environmental Protection Authority
Kings Park Board
Roadside Conservation Committee
Gordon Reid Foundation
Pastoral Lands Board
Rottnest Island Authority

Local Government Int€rests
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Environmental Weed Strategy for WA Ro les and Resp onsi b ilities

Rehabilitation/Revegetation
Companies

l
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Environmental Weed Strategy for WA Resources

be regularly updated and promoted to the relevant level in the environmental weed response
hierarchy. Information on species specific control needs to be promoted at the most
appropriate level.

Where a specific lack of information has been identified the required new information should
be gather through targeted research projects. The need for research and its funding should be
coordinated through the State Environmental Weed Group in order to maximise the retum on
the available research funding and avoid unnecessary duplication. Priorities for detailed
longterm research such as biological control of environmental weeds will need to be
coordinated nationally.

8.3. Funding Resources

Money is an essential resource that is primary to the success of the Environmental Weed
Strategy, as the task is both large and complex.

A detailed understanding of the opportunities available to gain funding for the
implementation of the strategy will be essential to its success. As many of the integrated
environmental weed management programs are long term, securing long term funding
commitments will be necessary. Short term and one-off annual funding will not meet all of
the requirement of the Environmental Weed Strategy. The costs of environmental weed
control will need to be shared equitably within the community as the benefits of
environmental weed control are often not immediately identifiable or attributable to any one
group in society.

Funding is available from both recunent sources (e.g. annual grant schemes, departmental
budgets) and also from one offspecial grants (e.g. the Natural Heritage Trust, industry
sponsorships or the Gordon Reid Foundation).

SUMMARY

Environmental weed management in Western Australic will require significant resources to
be successful. Resources include people resources, information resources and funding.'lVeed management is long term and resources need to be applied in the long term iJ the
Enyironmental l(eed Stratesy is to be
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Environmental weed Stratesv for WA Public Awareness and Communitv Involvement

9. PUBLIC AWARENESS AND COMMUNITY INVOLVEMENT

9.1. lntroduction

The community plays a substantial role in extending the knowledge, enthusiasm and human
resources for environmental weed management across the vast areas of Westem Australia. A
growing number of community members are contributing to the awareness and control of
environmental weeds. In many cases the community has resources which are not readily
available to govemment, such as grants and labour.

Since the 1970's there has been a growing awareness of the role of environmental weeds and
their impacts on the natural environment. Joan Bradley wrote her first book on the value of
weed control and developed the concept of'bush regeneration' in Australia (Bradley 1971).
Since that time there has been a rapid increase in the concern and practical involvement in
weed management.

Some of the community groups involved and concemed about the management of
environmental weeds include:

Group Description
Environmental Weeds Action Network
(EwAN)

A group concerned with environmental
weeds - lobbying for recognition oftheir
importance and management needs

Australian Association of Bush
Regenerators (WA) AABR(WA)

Fosters and encourages sound ecological
practices of bushland management
includins weed removal and restoration

ECOPLAN A Department of Environmental Protection
initiative to encourage and train
community involvement in bushland care
and manasement

Friends Groups There are probably over 150 Friends
groups in the State involved in bushland
management

Catchment Groups A large number of community catchment
groups exist which undertake river and
catchment restoration work

Land Conservation Districts (LCD's) Landcare groups are a well established
commr.rnity organisation involved in
fostering sustainable land management
oractices

Wildflower Society The Wildflower Society undertakes flora
and vegetation surveys and is active in
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Environmental Weed Strategy for WA Public Awereness and Community Involvement

Natural Heritage Trust grants and others support efforts to coordinate and facilitate
community action on environmental weed management.

9.3. Benefits

Community groups contribute to the management of environmental weeds in a number of
ways, these include:

o Raising awareness ofthe significance of environment weeds
o Lobbying governrnent and the private sector for more resources to be put into weed

management
o Direct control of weeds through the control or removal of environmental weed

populations in bushland areas
o Bushland restoration
r Informing government agencies on occurrence and distribution of weed population

(e.g. flora surveys)
. Expedmentation with weed control methods
o Contributing to a positive community attitude to the importance of native vegetation
o Estabiishment oflocal and regional herbariums so that weeds can be easily identified
. Preparing publications on the identification and control ofweeds species
o Holding seminars and workshops on weed management

The community has a long standing commitment to the conservation and management of our
native environment and properly resourced, it can provide a major role in managing
environmental weeds. Integration of community led programs into the broader
Environmental Weed Strategy for WA, and the strengthening and support of partnerships and
networking between community groups and other agencies will ensure that all efforts
contribute to achievement ofbroader soals.

9.4. Constraints

There are important constraints to community involvement in practical weed control work
particularly volunteer work. For example, people who lack training in weed recognition and
removal may unwittingly contribute to the weed problem through the removal of non target
species and unnecessary disturbance of the soil. Volunteer weed removal programs often lack
follow-up work in successive years because of lack of energy or time and hence primary
weed removal weed work can have minimal, if not negative, effects on the native ecosystem.
Some of the other constraints on community involvement in weed management include:

r Lack of partnership and recognition - there is no explicit code of practice between
landowners (such as Councils) and community groups such as friends groups which
identifr roles and recognises and rewards effort and achievement (although this is
starting to emerge more strongly now).
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t- Environmental Weed Strategy for WA Public Awareness and Communily Involvement

- dumping of garden refuse which contains potential weeds
- trampling and destruction ofvegetation leading to weed invasion, and
- the role offire in promoting weed invasion ofbushland.

o Liaison and lobbying both print and television media for a focus on environmental
weeds in
- gardening and environmental programs
- posters and pamphlets to help people identifi' weeds and leam how to control

them
- promotion of Weed Buster Week
- publishing the work that is being carried out by community groups
- providing an award system for groups which demonstrate outstandins

commitment and success to environmental weed management. and
- development of intemet web sites.

9.5.2.  Educat ion and Training

Training programs in bush regeneration and restoration ecology techliques need to be
developed so that community volunteers can be trained in preparing weed management plans,
restoration plans and specific weed control techniques. These training programs should be
based on the best practices elsewhere in Australia and made available to community groups.

o Community volunteers need to be educated. Planning and training is critical before
any weed control programs are undertaken in bushland areas.

o Local govemment should take a lead role in developing bush regeneration trained
field staff so that they can work with and direct community volunteer efforts. Local
governments could also facilitate workshops with community groups on the weed
problem within its boundaries and the means by which it is going to manage it.

e Promotion of community involvement such as through ECOpLAN should be
expanded to rural areas to increase awareness and training in these communities. It
would also help promote greater integration and co-operation between city and rural
communities.

o Standards - adequate standards of training and experience need to be developed for
people undertaking weed management work (e.g. the Australian Association of Bush
Regenerators (WA) have standards for bush regeneration professionals).

9.5.3. Research and Environmental Weeds Database

community groups should be encouraged to participate in research programs such as
identif ing and reporting t]le occurrences of weeds in western Australia so that the
knowledge of environmental weed distribution is increased. community groups should be
encouraged to experiment with different weed control methodologies and monitor and repon
their success. These can be entered onto the environmental weeds database as suggested
methods of control.
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APPENDIX 1: ENVIRONMENTAL WEEDS RATING

Weeds have impacts on biodiversity and their impacts vary between weed species. National
ranking schemes have been proposed for determining the significance of weed flora. For
example, the Animal and Plant Controi Commission, South Australia is developing a scoring
system for determining the national significance of weed species, both agricultural and
environmental in Australia (Virtue and Cooke 1997). The Commission prepared a questionnaire
to nationally suwey individuals involved in weed extension, research and management to gather
data so that weeds of national significance could be determined and to assist in funding decisions
for national weed management programs. The assessment categories for each weed species
were:

. curent and potential distribution

. invasiveness

. impacts

. feasibility of control.

More recently the National Weeds Strategy Executive Committee prepared criteria for the
assessment of weeds to determine a list of Weeds of National Significance (WONS) which will
form a major part of the National Weeds Strategy. This National Strategy includes both
environmental and agricultural weeds. The aim of developing criteria for determining weeds of
national significance is to enable ranking ofweeds to aid policy development and action decision
making at a national and state level (Thorp, 1998). In particular it was felt that it is important to
concentrate action on Australia's rnost significant weeds.

Four criteria have been developed to determine the national sisnificance ofa weed. These are:
. invasiveness
. impacts
. potential for spread
. socioeconomic and environmental values.

The general methodology by which the weeds will be assessed is through a series of reference
panels selected by the National Weeds Strategy Executive Committee. Panel membership will be
drawn from renowned scientific and policy experts in weeds and weed risk assessment (Thorp,
1998). The panels will rank a weed on each of the attributes on a scale of one to five and these
data will be subject to non-parametric rank analysis to obtain a weed's ranking.

The panel system will be used specifically for the first two criteria (invasiveness and impacts)
but less for the last two criteria where others will be consulted and other indicators for ranking
will be used. The National Weeds Shategy Executive Committee in forming a proposed list of
nationally significant weeds will consider all the information on all the criteria which has been
subject to multivariate and other statistical tests.

The end result will be a national list of approximately 75 weeds that will be considered as the
Weeds of National Significance (WONS).
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posed to critically endangered plants or communities must also be considered. Weeds affecting
these will receive high prioirity for control, in accordance with recovery planS developed by
CALM, irrespective of the rating given to the specific weed

In future a suggested method by which a weed rating may be leviewed is through a selected
committee which meets on an arurual basis with apprcpriate membelship. The panel may review
the status of weeds and assign new ratings depending on the outcome of their deliberations. The
results of this process particularly if there are any changes to the existing status should be
communicated to national weed programs and any others ofrelevance'

,
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Taxon Identification: (derived
from WACensus)
- Identification number
(icluding Taxon ID)
-Genus Species
-Family
-Infraspecies
-CommonNames

Origin:
Country of origin eg South
Africa or with Australian plants
- state oforiginal ie Victoria

Introduction:
Method of introduction eq
horticultural purposes

Weed Elsewhere:
Other countries or Australian
states where the plant is an
environmental weed

Availability:
Available from commercial
nurseries

Life Form:
Annual, biennial, tree, vine etc

Time to First Fruit:
Time in months to produce first
fruit

Fruiting Time:
Fruiting time in days

Dispersal Time:
Time in days it takes before all
fruit are dispersed

Seed Dormancy:
Period of seed dormanr-.'
(years, months)

Dispersal:
Means of dispersal eg animal,
wind etc

Ranking:
Ranking status eg High,
Moderate, Mild, Low or No
Record
Person who undertook ranking
and date

Observations:
Location
Date
Source
Collector Name, Collector ID
Recency
Infestation
Soil Type
Landform
Vegetation Type
Latitude
Longitude
AMG co-ordinate
IBRA
Shire
CALM Region
User ID

Control:
Means of Control
-Mechanical
-Temperature
-Chemical
-Biological
Suggestions on Control
Notes
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Environmental Weed Strategy for WA Appendix

APPENDIX 3: LIST OF ENVIRONMENTAL WEED SPECIES OF
ACTUAL AND POTENTIAL SIGNIFICANCE IN WA

The list of potential environmental weeds in Western Australia to be included in this database
was discussed in detail at a workshop held as part of the development of this Strategy. The
workshop which included experts in weed sciences and management from CALM, CSIRO,
Agriculture Westem Australia, Water and Rivers Commission and community
representatives. The initial weed list chosen, was that prepared for Westem Weeds (Hussey

et. al.,1997) which was derived from an annotated list prepared by Keighery (1995).

Subsequent discussion with the WA Herbarium enabled the use of WACensus data (an
authoritative list of West Australian flora that contains both naturalised non-naturalised taxa)
as the list of environmental weed taxa. A total of 1350 taxa have been identified as both
potential and existing environment weeds. This is represented by 107 families and 588
genera. The list also includes native species that exhibit weed characteristics.

The following list identifies the weeds used in the database. Future changes to WACensus
will automatically result in changes to taxon nomenclature in the environmental weed
database.

The following list contains those species identified as both existing and potential weeds along
with impacts on biodiversity rating, as discussed in Appendix 2.
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