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Summary At a regional or Natural Resource Man-
agement (NRM) region level, weed management for
biodiversity conservation has often lacked strategic
direction and expertise. This has led to: programs
that do not necessarily deliver biodiversity outcomes;
ineffective monitoring systems; ‘gaps’ in funding;
and a lack of long-term commitment. To help resolve
these problems in NSW, one of the Natural Resources
Commission biodiversity targets is specifically aimed
at invasive species (weeds and pests). To meet this
target by 2015, regional weed control programs need
to be developed and implemented now.

In April 2007 an innovative project commenced to
prioritise weed control for biodiversity conservation
within each of the 13 NRM or Catchment Management
Authority (CMA) regions in NSW. Weed species were
prioritised according to their impact on biodiversity
within each CMA, from which sites were identified
where weed control is likely to have the greatest
benefit to the biodiversity at risk. This list can then
be used by each CMA region to direct weed control
funding.

Standard monitoring protocols will be used to
assess the performance of the weed control measures
putin place by each CMA to meet the biodiversity and
invasive species target.
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INTRODUCTION
Despite widespread acknowledgement that weeds
pose a major threat to biodiversity (Groves and Willis
1999), there is a distinct lack of studies that quantify
the ecological impacts of plant invasions (Grice 2004).
A subsequent poor understanding of the specific im-
pacts of weeds on native communities has hindered
the effective management of environmental weeds.
In addition, historical weed management has focused
on addressing the impacts of agricultural and noxious
weeds often failing to adequately tackle threats from
environmental weeds. Reducing the impacts of weeds
on biodiversity requires an identification of what is
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under threat and a strategic approach towards control
(Downey 2008).

A new target for weed management in NSW The
NSW Natural Resources Commission (NRC), which
provides independent advice to the NSW government,
outlined a series of state-wide standards and targets
to guide Natural Resources Management in NSW
which are part of the government’s state plan. Of
the 13 NRC targets, four were developed to protect
biodiversity, with one specifically aimed at address-
ing the impact of invasive species: ‘By 2015 there is
a reduction in the impact [to biodiversity] of invasive
species’. Three key indicators have been established
to measure progress towards this target: (1) number
of new invasive species established; (2) distribution
and abundance of key invasive species (i.e. new and
emerging threats); and (3) success of control programs
for widespread invasive species as measured by (i) a
reduction in biodiversity impact, and (ii) a reduction
in other impacts.

This project specifically addresses the third NRC
indicator for weeds. Achieving the reduction in impact
will require co-ordination across a range of state agen-
cies over the next decade. In particular, the 13 NRM
or CMA regions in NSW will need to play a critical
role by ensuring that their control programs have clear
biodiversity outcomes and monitoring programs.

Are we on track to meet the target? The primary
process for prioritising weed species in existing CMA
weed strategies is the ranking system proposed by
Randall (2000). This process gives priority to weeds
that are easily eradicated, resulting in a failure to ad-
dress the impacts from widespread weeds. Given that
widespread weeds are likely to have the greatest cur-
rent impact on biodiversity (Downey and Leys 2004),
it is clear that strategies based on Randall’s system,
while addressing threats from new and emerging
weeds, will fail to meet the third indicator of the NRC
target as control of such weeds is unlikely to result in
a reduction in the impact to biodiversity.



Meeting the NRC target will require a direction
of effort towards sites where control will result in
the greatest reduction in the impact of weeds on bio-
diversity. To ensure that weed management delivers
biodiversity conservation in NSW, the Department
of Environment and Climate Change (DECC) has
developed a three-staged state-wide approach which
involves: (1) determining which of the 1380 invasive
species present in NSW pose a threat to biodiversity
(Downey et al. submitted); (2) identifying what bio-
diversity is at risk (Coutts-Smith and Downey 2006);
and (3) developing a strategy which aims to deliver
on-ground control and biodiversity conservation (see
DEC 2006). While these approaches are effective at
a state-wide scale they are not so useful at a regional
scale or for addressing multiple weed species on the
ground. If the CMAs are to meet the NRC target then
a regional set of priorities is needed in addition to
existing state-wide priorities.

Monitoring the response of native species to weed
control programs is critical to ensure the effectiveness
of control, and measure progress towards the NRC
target and indicator. To date, a lack of standardised
monitoring protocols has hindered efforts to evaluate
the success of control programs and the magnitude of
biodiversity response (King and Downey 2008).

This project aims to work with the 13 CMAs to
establish:

1) the weeds posing a threat to biodiversity;

2) the biodiversity at risk from these weeds;

3) the sites where control will have the greatest
biodiversity benefit; and

4) monitoring systems to show investment in control
programs has resulted in progress towards the

NRC target.

To achieve this, DECC and the NSW Department of
Primary Industries are working on a collaborative
venture with each of the 13 CMAs to establish their
priorities using a standard procedure.

ANEW PROJECT
This process is a site-led approach to weed manage-
ment in which biodiversity assets are protected.
However, the selection of sites will in part be driven
by the weed species present and their relative impacts
on the biodiversity at a particular site. The selection
process involves four major steps.

1) Prioritise the weeds posing the threat The first
step involved collating and analysing a range of weed
dataset/documents relevant to each CMA, including
but not limited to: NSW Threatened Species Conserva-
tion Act 1995 (e.g. weeds listed as Key Threatening
Processes, and the Priority Action Statement); DECC
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Regional Pest Management Strategies; CMA weed
strategies; and published weed lists like Coutts-Smith
and Downey (20006).

Each weed species was allocated a priority of high,
medium or low during a series of targeted workshops
held within each CMA. Workshop attendees included
representatives of major stakeholders in the region
and experts with local knowledge of weed impacts,
threatened biodiversity and sites under threat from
widespread invasive plants.

2) Identify biodiversity at risk In order to reduce
the threat of weeds on biodiversity, it is essential to
identify exactly what is at risk. The Weed Impact to
Native Species (WINS) assessment tool (Downey
2006) which establishes priorities for weed control
directed at conserving biodiversity was modified
here to account for the impacts from a suite of weed
species to biodiversity. The modified WINS system
was implemented at a series of workshops to identify
the biodiversity at threat from all weeds within each
CMA region.

3) Rank sites for control Identifying specific loca-
tions or sites within each CMA region where weed
control will have the greatest benefit for biodiversity
helps to ensure effectively targeted investment and
progress towards the NRC target. Just because a weed
has been identified as a threat to biodiversity at a
site does not mean that it poses a threat at all sites or
locations in which the weed occurs, or that control will
reduce that threat. For example, re-invasion may occur
following control or the biodiversity may be threatened
by factors other than weeds e.g. pest animals. The site
prioritisation process considers the (i) feasibility of
control, (ii) actual impact of the weeds at the site, (iii)
other threats present, and (iv) value of that site to the
conservation of the biodiversity at risk.

4) Monitor success of control State-wide moni-
toring protocols are being developed as part of this
process, based on those produced for the Bitou Bush
Threat Abatement Plan (see King et al. 2008). These
monitoring protocols assess three management aspects
(i) the response of the threatened biodiversity, (ii) the
response of all weed species to control, and (iii) the
costs incurred. In addition these protocols will use
a three-tier approach aimed at enabling a suite of
different stakeholder capacity and capabilities (see
Burley et al. (these proceedings) for further details).
However, the protocols required for this project will
have to account for all weed species, for example from
grasses to trees.
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DISCUSSION

Existing weed programs across the CMAs have typi-
cally emphasised emerging threats and noxious weeds
as priorities. This project will address a serious gap
by specifically focusing on environmental weeds and
the areas where they are having the greatest impact on
biodiversity at a catchment scale. The development
of these regional priorities will help build capacity
for the CMAs to achieve biodiversity outcomes as
well as meet the NRC target. The consistent, state-
wide framework developed here for assessing weed
impacts to biodiversity and monitoring their response
to weed control programs will be of direct relevance
to the other 43 NRM regions in Australia, which are
also grappling with the same issue.

One of the greatest challenges is the general lack of
baseline data on which to base management decisions,
particularly in the areas of weed distribution, prioritisa-
tion and impacts to biodiversity. Existing information is
highly variable across the state and within CMAs. Fill-
ing these knowledge gaps requires a concerted effort,
e.g. targeted workshops can result in the collation of a
large amount of information in a short period of time,
which then needs to be scrutinised (Downey 2006).

Another challenge is the integration of the priori-
ties established during this project into existing CMA
programs and strategies. Where possible this project
will complement existing or upcoming projects which
have other priorities, for example riparian restoration
or other weed actions in the NSW threatened species
Priority Action Statements. Given the relevance of the
outcomes of this project to the other 43 NRM regions
in Australia, we have also tried to ensure that this pro-
gram is consistent with national priorities, including
the recently revised Australian Weeds Strategy and the
Weeds of National Significance initiative.

The final report outlining the procedure used to
develop these regional priorities and the standardised
monitoring protocols will help to establish the roles
and responsibilities of NRM agencies for weed man-
agement and biodiversity conservation over the next
decade. This, in turn, will help to move the emphasis
of weed management from short-term funding cycles
to long-term outcome based programs. Such a change
to funding cycles is long overdue.

ACKNOWLEDGMENTS
This project is funded by the NHT and NAP for Salin-
ity and Water Quality initiatives. We thank the staft of
the 13 CMAs for their assistance with this project.

REFERENCES

Burley, A.L., King, S.A. and Downey, P.O. (2008).
The NSW Bitou Bush Threat Abatement Plan: the

410

first two years. Proceedings of the 16th Australian
Weeds Conference, eds R.D. van Klinken, V.A.
Osten, F.D. Panetta and J.C. Scanlan, pp. 383-5.
(Queensland Weeds Society, Brisbane).

Coutts-Smith, A.J. and Downey, P.O. (2006). ‘Impact
of weeds on threatened biodiversity in New South
Wales’. Technical Series No. 11, CRC for Austral-
ian Weed Management, Adelaide.

DEC (2006). ‘NSW Threat Abatement Plan — invasion
of native plant communities by Chrysanthemoides
monilifera (bitou bush and boneseed)’. Depart-
ment of Environment and Conservation NSW,
Hurstville.

Downey, P.O. (2006). The Weed Impact to Native
Species (WINS) assessment tool — results from a
trial for bridal creeper (Asparagus asparagoides
(L.) Druce) and ground asparagus (4Asparagus
aethiopicus L.) in southern New South Wales.
Plant Protection Quarterly 21, 109-16.

Downey, P.O. (2008). Determination and management
of alien plant impacts on biodiversity: examples
from New South Wales, Australia. /z ‘Plant inva-
sions: human perception, ecological impacts and
management’, eds B. Tokarska-Guzik, J. Brock,
G. Brundu, L. Child, C. Dachler and P. Pysek, pp.
369-85. (Backhuys Publishers, Leiden).

Downey, P.O. and Leys A.R. (2004). Weeds as ‘Key
Threatening Processes’: implications for manag-
ing environmental weeds. Proceedings of the 14th
Australian Weeds Conference, eds B.M. Sindel
and S.B. Johnson, pp. 454-7. (Weed Society of
New South Wales, Sydney).

Downey, P.O., Scanlon, T.J. and Hosking, J.R. (submit-
ted). ‘ A system for prioritising the impact of weeds
on biodiversity in New South Wales’. Department
of Environment and Climate Change, Hurstville.

Grice, A.C. (2004). Weeds and monitoring of biodi-
versity in Australian rangelands. Austral Ecology
29, 51-8.

Groves, R.H. and Willis A.J. (1999). Environmental
weeds and loss of native plant biodiversity: some
Australian examples. Australian Journal of Envi-
ronmental Management 6, 164-71.

King, S.A. and Downey, P.O. (2008). Assessing the
recovery of native plant species following bitou
bush control — the need for monitoring guidance.
Plant Protection Quarterly 23, 40-1.

King, S.A., Burley, A.L. and Downey, P.O. (2008).
‘Monitoring manual: for bitou bush control and
native species recovery’. Department of Environ-
ment and Climate Change, Hurstville.

Randall, R. (2000). Which are my worst weeds? A
simple ranking system for prioritising weeds.
Plant Protection Quarterly 15, 109-15.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (RGR-Everbest)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 305
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.14754
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 305
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.14754
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [490.394 680.315]
>> setpagedevice


