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Summary
The proposed ranking system is a rela-
tively simple method for prioritization
of local weeds by rehabilitation groups,
farm, park or natural resource managers.
Using biological characteristics, distribu-
tion and invasive behaviour, a ranking
score is derived to compare all weeds on
the site being assessed. Other ranking
systems reviewed were in the main ei-
ther too complex or considered only en-
vironmental weeds. All considered inva-
siveness, impacts and potential distribu-
tion. These three aspects, plus determin-
ing if the weed is a ‘threatening’ species
worthy of an effort to eradicate or con-
tain, form the basis of this ranking sys-
tem. It is recommended that assessment
of sites is conducted in facilitated work-
shop sessions to maximize the potential
knowledge base available. Data from
these sessions could then be kept for any
future assessments and updated as nec-
essary, allowing future assessments ac-
cess to valuable prior work. While the
system could be used to assess weed spe-
cies over extensive regions it is consid-
ered better suited to smaller more dis-
crete ecological units.

Introduction
Groups or individuals faced with weeds,
be they on a farm, in a national park, on
roadsides or in remnant bushland, are
asking more and more ‘Which are my
worst weeds?’

While it is possible to predict if a plant
has the potential to become weedy, it’s not
practicable to rank species that have not
yet arrived. We don’t how significant their
impact will be and how they will interact
with local species, including other weeds,
after their arrival. This becomes even
more complicated when considering
weeds from different ecosystems often
with quite diverse climates. Weeds that
are here are another matter entirely and
with local data to access reasonable results
can be expected.

In late 1999 the Western Australian
State Weed Plan Steering Committee re-
quested that a weed ranking system be
developed that could be used to determine
the most important weeds in an area of
concern. Ranking protocols to determine
the most important weeds have been de-
veloped over the last 15 years but in many
cases require significantly more expertise
and knowledge than the average person

can apply. Additionally, protocols were
almost entirely focused on weeds within
natural ecosystems and only tried to rank
weeds that were present within the region
of concern.

Any ranking system developed had to
be one that was acceptable to the public (in
use and application), transparent in its
operation and useable by a majority of
people involved in weeds.

System development
The ten ranking systems reviewed were:
Hiebert (1997), Lazzarini and Vitelli
(1997), Weiss (1998), National Weed Strat-
egy Executive Committee (1999), Owen
(1998, 1999), Randall et al. (in press),
Timmins and Owen (in press), Virtue et al.
(in press) and Wainger and King (in
press). Every system considered invasive-
ness and the impacts of the plants being
assessed, and several looked at the weed’s
potential to spread. The present ranking
system was built around these three basic
components, with a fourth for determin-
ing those weeds that required some imme-
diate attention and called here ‘threaten-
ing’ weeds.

Questions were drawn from numerous
sources and in most cases only require a
‘Yes’, ‘No’ or ‘Don’t know’ response.
Putting figures on control costs and yield
losses, or ranking responses against a gra-
dient can be very difficult and time con-
suming. Often the answers are not avail-
able. It is not expected that users will an-
swer every question in each section but
there are enough questions to get a rea-
sonable result, without being overly com-
plex.

The fastest, most consistent means of
determining current distribution (Section
C) is through the use of diagrams some-
what similar to leaf damage scoring sys-
tems used by entomologists and plant pa-
thologists.

Invasiveness
Invasiveness is a measure of an organ-
ism’s capacity to colonize new areas. The
word invasive means various things to
many people, depending on the organism
concerned, but the implication remains
constant. Highly invasive species can
move in and establish using a variety of
methods and from an initially small pres-
ence develop into substantial populations.
How a weed achieves this and what adap-
tations it has to assist in its invasions are

covered in six questions, three with multi-
ple parts. Depending on the life cycle of
the weed, some invasions may be very
slow, over decades or more, while other
species may ‘invade’ rapidly but have lit-
tle or no impact. A high degree of inva-
siveness does not therefore directly relate
to superior weediness but is still a signifi-
cant aspect of a plant’s biology.

Impacts
Many of the impacts of weeds are so far
removed from us as to remain unnoticed
amongst the background of everyday life,
yet their effect is real. Those memorable
moments that weeds occasionally inflict
on peoples lives do not cause the sort of
long term damage that weeds have been
causing every day since European colo-
nization. One can’t really compare a loss
of overseas markets or a species extinction
with a prickly sports field or root suckers
from the neighbour’s tree in a lawn. The
questions in this section do not attempt to
cover all the possible impacts of weeds,
and there are opportunities for additional
impacts to be added where appropriate.
As with invasiveness, a plant that has high
impacts but does not spread could only
ever be considered a local issue, a weed
but only a minor one.

Potential distribution
Invasive weeds will spread. How far and
fast will, in most cases, determine the re-
sponse required. This section provides a
simple method to quantitatively deter-
mine a weed’s potential to spread, using
local knowledge of its behaviour and dis-
tribution. While a very subjective method,
it can at least be applied in a consistent
manner. Those with access to more so-
phisticated means of population model-
ling and climate matching will spend a lot
of time and money on any one species.
This is beyond the capacity of most people
and why a simple (graphical) and repro-
ducible method was considered desirable.
The scores from this section will vary
greatly from region to region, depending
on the current distribution and the behav-
iour of the weed in that region.

Identifying ‘threatening’ weeds
New Zealand’s Department of Conserva-
tion (DOC) developed an innovative ap-
proach to weed control which included
differentiating between control programs
as site-led (controlling all weeds on high
value sites) and weed-led (eradicate or
contain serious environmental weeds
within a defined region for the benefit of
all sites) (Timmins and Owen in press).

For managers working across numer-
ous sites, this distinction is advantageous
but there then arises a need to determine
rankings between sites, as is done by
DOC. For those working within a single
site, however, it is still crucial to determine
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those species that are present, or threaten-
ing, and that have the potential to be
eradicated or contained before this possi-
bility evaporates.

To this end the New Zealand flowchart
to identify potential weed-led programs
was modified to highlight those weeds
where immediate action would provide
a positive result. Plants determined as
‘threatening’ weeds by this process have a
10% loading on the final ranking score
and will be highlighted within the final
ranking.

‘Threatening’ weeds may not require
much time or resources to be dealt with; it
is the immediacy of the response that is
the issue here. The window of opportu-
nity to eradicate a weed is often very small
and recognizing those nearby plants that
can be prevented from gaining a foothold
is extremely valuable information for
managers. These plants would then form
the basis of a ‘threat list’ of species that can
be dealt with quickly when they appear,
potentially saving much time and expense
in the future.

Using the system
This type of ranking system will work best
within ecosystems where the species be-
ing scored form part of the same or similar
environments. Once the level of assess-
ment starts to encompass multiple ecosys-
tems, comparisons between species, grow-
ing in different regions, becomes more dif-
ficult and the results less useful. Ecosys-
tems in the most extreme cases could be
on a scale equivalent to the Interim Bio-
geographical Regions (IBRA) but would
usually be much smaller. In the case of
unique micro-climates or high value rem-
nant areas, it would be important to dif-
ferentiate the weed spectrum within and
around these sites and any special charac-
teristics crucial to these sites.

In the case of remnant vegetation
within a metropolitan area, the surround-
ing gardens would need to be considered
as a source of continual weed invasion. A
careful manager may even take note of the
plants within these gardens and include
them in the assessment as a precautionary
measure.

The first step before any species can be
ranked is to develop a list of all the exotic
species within or threatening the site(s).
Overlooking plants that have only a small
distribution, or are present nearby but not
on site, may result in missing potentially
serious weeds that could be easily and
cheaply dealt with by early intervention.
It may be that these plants are not terribly
significant, but that should never be as-
sumed. The basis of Section D is to iden-
tify those threatening weeds not yet estab-
lished that could be managed or eradi-
cated.

As alluded, assess all exotic species
present. Only assessing a proportion of

the weeds present will give less than use-
ful results, the smaller the proportion as-
sessed the less meaningful the exercise.

Questionnaires should preferably be
filled out within a group situation with as
wide a range of skills and knowledge in-
volved in the process as possible. Mem-
bers of these groups could be drawn from
local government, weed action groups,
conservation groups, local residents,
‘Friends of’ groups and State government
agencies with a role in the area being con-
sidered or appropriate expertise i.e. trans-
port, development, agriculture, conserva-
tion etc. This will provide all participants
with immediate feedback on the confront-
ing issues and a valuable learning exercise
in the biology, ecology and control of
weeds. Local knowledge is important in
the assessment process but a good under-
standing of biological and ecological proc-
esses is critical in understanding and in-
terpreting these observations. It also helps
to have some understanding of the back-
ground and motivation of the workshop
participants when assessing the data.

Data from these sessions should be vet-
ted for validity during the workshops,
with the results becoming available for
use in other assessments. While the results
of Sections C and D will vary from locality
to locality, Sections A and B remain valid
and will for many people be the hardest to
complete. This information should be in-
dexed by species, updated as new assess-
ments are completed and be made avail-
able in some readily accessible form for
new users.

Scoring
Scoring within the system is quite simple,
but the questionnaire requires the asses-
sors to do some research, or have a rea-
sonably thorough knowledge of each
plant. Opinions or guesses will generally
ever only result in what the assessor
wants to see, wasting a great deal of effort.
Abuse of the system will also degrade its
usefulness as an accepted method for de-
cision making.

Studying the breakdown of the scores
within the section components will indi-
cate those aspects of a weed that may re-
quire further investigation. A low score in
one section may be a real result, lots of
‘No’ responses, or a result of not knowing
enough about the species. Counts of the
‘No’ and ‘Don’t know’ responses would
help in this respect and would highlight
any need for further work on a species.

For Sections A and B
Where you cannot answer ‘Yes’ or ‘No’ to
the one part questions then score two
points. For the multiple option questions
if you cannot say ‘Yes’ or ‘No’ to any op-
tion then the score for the entire question
is two points only. It is important not to
answer a question unless you can defend

your response; hearsay, innuendo or un-
supported observations are not sufficient.

Section C
This section was born of the need to con-
sider potential distribution and derive a
useful result without the use of high-tech
hardware, software or the years of experi-
ence needed to use these systems.

To complete Section C you should con-
sider the following:
• What is the plant’s current distribu-

tion?
• Is the plant’s current distribution likely

to be its limit, i.e. no more spread
likely?

• If the plant is still spreading, is it
slowly, quickly or sporadically?

• Is there potential for the plant to spread
if there is a change in management
practices?

• What ecosystem(s) does this plant in-
vade/prefer?

• How long has the plant been present
within the site?

• Is the plant at a ‘gap filling’ stage with
significant areas within its current
range still free of infestations? Or are
the gaps the result of other factors such
as soil types, pH preference, salinity,
landuse etc?

These questions should serve to alert the
assessor to a whole range of possibilities
regarding the plant’s behaviour and allow
a more enlightened approach to complet-
ing this section.

Section C, Part 1. If a weed’s distribu-
tion seems to fit midway between two dia-
grams, i.e. a weed’s current distribution is
partway between 1(ii) and 1(iii), then
score this question as 13 or 14 points, i.e.
the most appropriate difference between
the two diagrams.

Section C, Part 2. An answer in this part
may be modified by plus or minus one or
two points if the most appropriate de-
scription of the weed’s activity is better
modified by such an action;

If ‘Weed is spreading rapidly’ (15
points), is close but ‘Weed is spreading
very rapidly’ is a better description, then a
score of 16 or 17 points can be selected.
The opposite is also true, ‘Weed is spread-
ing quickly’ for 13 or 14 points.

If the weed has a very small distribu-
tion, or has not actually naturalized,
within the area of concern and shows no
signs of dispersing further it may be rea-
sonable to score as low as zero in one or
both of these parts. This is appropriate in
some cases where introduced plants sur-
vive but do not spread, as evidenced in
abandoned gardens, old campsites and
graveyards.
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QUESTIONS

Section A. Invasiveness of the weed.

1. Does this plant have a documented history of invasiveness?

2. Does this plant:
i. grow in two or more climate types?
ii. have little or no soil type preference?
iii. grow in low nutrient soils?
iv. survive significant mutilation or damage?
v. tolerate drought?
vi. suffer few/no pests or diseases?

3. Reproductive modes
i. vegetative (suckers, rhizomes, stolons, layering, plantlets)
ii. seed (seed can be produced both sexually and asexually)
iii. geophytes (bulbs, corms, bulbils)

4. Is this plant a prolific producer of propagules? (fruits, seeds, bulbs, corms, vegetative fragments etc.) i.e. 1 000+ propagules per
square metre. Some very small plants may produce tens or even hundreds of thousands of seed per square metre just by sheer
numbers of plants, some may produce only a few fruits but have copious amounts of seed within. Plants that have been cultivated or
shredded can also produce many thousands of viable fragments.

5. Does the plant utilize any of the following modes of dispersal?
i. seed or fruit is sticky or has hooks, spines, burrs (hitchhikers)
ii. fruit or seed is consumed and seed survives passage (birds, mammals)
iii. propagules have wings, parachutes, silks, fluff (wind dispersal aids)
iv. as a contaminant of produce or a commodity itself (gravel, seed, hay)
v. is moved via soil or mulch (road grading, landscaping, soil in potplants)
vi. fruit or seed can float or is easily transported by water, runoff etc.

6. Do propagules display any dormancy characteristics? Examples: staggered germination, long periods of dormancy (two or more
years), or a disturbance such as cultivation, overgrazing, fire or clearing is needed before large scale germinations occur.

Section worth a maximum of 36 points

Section B. Impacts of the weed.

1. Does this plant reduce or prevent the establishment, regeneration or development of desired species? (a general impact on
biodiversity, include fauna as well as flora)

2. Does this plant affect the quality of products or services?
i. visual ‘pollution’ (can be linked to tourism value, lifestyle impacts)
ii. tainting of products (i.e. minor contamination may render a product unsaleable)
iii. yield loss (i.e. displacing normal food sources, increased competition)
iv. water quality (increased sedimentation, algal blooms, increased evaporation)
v. loss of tourism value (in commercial operations)
vi. other, please specify ................................................................................................................

3. Does this plant smother or climb over desirable vegetation or does it develop into dense thickets, monocultures or very dense stands
or swards?

4. Does the plant restrict/modify the normal physical movements or behaviour of people or animals, access of vehicles or movement
of water?

5. Does this plant affect the health of animals and/or people?
i. harbours pests and/or diseases (that have an impact on other valued species)
ii. is toxic (to consume or produces residues that affect plant establishment i.e. allelopathy)
iii. is unpalatable to stock
iv. causes dermatitis, asthma, hayfever (effects can be remote to the plant)
v. is offensive to stock and/or people (can be prickles, exudates, smell)
vi. other, please specify ................................................................................................................

6. What negative environmental effects on ecological systems does this plant have?
i. increases soil erosion (loss of topsoil, gully erosion)
ii. alters fire regimes (increased, decreased, more intense)
iii. replaces desirable fauna habitat and/or food sources
iv. alters soil chemistry (soil pH, nutrient levels)
v. alters hydrological cycles (soil water levels, salinity)
vi. other, please specify ................................................................................................................

Section worth a maximum of 36 points
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Section C. Will that weed spread further? Its potential distribution.

In determining the potential spread of a plant one should consider its current distribution and how the plant is behaving. The combi-
nation of these factors could then be used to determine a score for the plant’s potential to spread. See ‘Scoring, Section C’.

1. Compare these diagrams with the weed’s current distribution.

i. a single infestation (18 points) ii. several small infestations (15 points) iii. numerous infestations (12 points)

iv. a large partially dispersed v. numerous large dispersed vi. the majority of region infested with
infestation (9 points) infestations (6 points) some small areas clean (3 points)

Distribution of weed within the region of interest. This could be at an individual property, shire or IBRA level.

Diagram best representing the current distribution of the weed (0–18 points):

2. Activity factor:
i. Weed’s distribution has been static for some time (3 points)
ii. Weed is slowly expanding its distribution (6 points)
iii. Weed is newly introduced and spreading slowly (9 points)
iv. Present for some time but has just started to spread rapidly (12 points)
v. Weed is spreading rapidly (15 points)
vi. Weed has just been found, no chance to spread (18 points)

Activity factor best describing the current situation of the weed (0–18 points):

Section worth a maximum of 36 points
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Section D. Have you got a ‘threatening’ weed?

This flowchart is used to identify those weeds that with early intervention could be eradicated or at least prevented from spreading
further. Plants determined as ‘threatening’ weeds by this process have a 10% loading added to the final ranking score and will be
highlighted within the ranking structure as species where immediate action will produce positive benefits.

It is quite possible that a ‘threatening weed’ status may be conferred on a species that ranks quite low in the final overall results.
This does not imply that any effort on these low ranked weeds is not worthwhile; any time a weed can be prevented from establishing
or spreading significantly is time well spent.

Determine if this species is a ‘threatening’ weed… Yes or No

Weed

Is an acceptable control method available that
can eradicate or contain the species?  (Consult
with appropriate sources for control
information)

Is the species currently absent from the
site but threatening to invade?

Does the species have a limited distribution in
this site/region and/or have potential to
significantly increase its distribution?
Consider Section C.

Can a control program ACHIEVE one of the following
objectives:  (Weed control expertise is valuable here)
• Eradication from site/region?
• Containment within part of the site/region?
• Prevent invasion into another site/region?

If co-ordination between affected landowners is required can it be
achieved in a timely fashion?  and/or if the program will require
significant resources can these be made available in time?

Flowchart after Timmins and Owen (1999).

‘Threatening’
weed

Immediate action will yield
positive results

Most weeds

Evaluate the relative risks of controlling or not
controlling the species. Do these risks warrant
continuing to evaluate this species for specific
control methods?Yes

No

Yes

Yes

Yes

No

No

No

Yes

No

No

Yes

▲

▲

▲

▲

▲
▲

▲

▲

▲

▲

▲

▲



114   Plant Protection Quarterly Vol.15(3)  2000

SCORING

Plant Name: ...................................................................................................................................

Family: ...................................................................................................................................

Common name/s: ...................................................................................................................................

A: Invasiveness B: Impacts

Question  Yes  No  ? = 2 Question  Yes  No  ? = 2

1. Yes = 6, No = 0 1. Yes = 6, No = 0

2. i. 2.  i.
ii. ii.
iii. iii.
iv. iv.
v. v.
vi. vi.

Yes = 1, No = 0 Don’t Know? = 2 Yes = 1, No = 0 Don’t Know? = 2

3.  i.
ii.
iii.

Yes = 2, No = 0 Don’t Know? = 2

4. Yes = 6, No = 0

5. i.
ii.
iii.
iv.
v.
vi.

Yes = 1, No = 0 Don’t Know? = 2

6. Yes = 6, No = 0

Section A Score

C: Potential distribution

1. Diagram best representing
‘current distribution’ 0–18 points

2. ‘Activity factor’ 0–18 points

Section C Score

3. Yes = 6, No = 0

4. Yes = 6, No = 0

5. i.
ii.
iii.
iv.
v.
vi.

Yes = 1, No = 0 Don’t Know? = 2

6. i.
ii.
iii.
iv.
v.
vi.

Yes = 1, No = 0 Don’t Know? = 2

Section B Score

D: Threatening ‘T’ weeds

Add the scores from Sections
A, B and C.

Sum Score:

Yes No

Is this species a ‘Threatening’ weed?

If this species is a ‘threatening’ weed then multiply the Sum Score by 1.1 (add 10%)
to derive the Final Score and place a ‘T’ in front of that score

Final Score:
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Concluding comments
The aim of this paper is to provide a
framework ranking process that can be
used with a minimum of effort but is not
intended to be prescriptive. The sections
could be utilized individually or in vari-
ous sets, and if better distribution predic-
tion systems are available then Section C
could be replaced altogether. However,
while completing the whole exercise for
each species being assessed will give bet-
ter results, whatever hybrid is settled on
should be applied consistently across all
species being assessed. To date only one
group has applied this system, ranking
weeds in Tasmanian World Heritage Ar-
eas (M. Gibbs, Nature Conservation
Branch, Department of Primary Indus-
tries, Water and Environment, Tasmania,
personal communication), and while not
using the system exactly as presented in
this paper has found it very useful.

Acknowledgments
I would like to thank all those who com-
mented directly on various drafts of this
paper, including Roger Armstrong, Kate
Blood, Andrew Bishop, Chris Budden-
hagen, Rowland Gwynne, Sandy Lloyd,
Andrew Mitchell, Susan Owen, Geoff
Sainty, John Thorp, John Virtue, Salvo
Vitelli, Craig Walton, John Weiss , Stuart
Wheeler and any others I may have for-
gotten.

Numerous drafts of this system were
also circulated to allow for comment from
community weed groups as part of West-
ern Australia’s State Weed Plan. Feedback
from these groups has been minimal, but
in all aspects very positive and I thank
them for their time.

References
Hiebert, R. (1997). Prioritizing invasive

plants and planning for management.
In ‘Assessment and management of
plant invasions’, eds J.O. Luken and
J.W. Thieret. (Springer-Verlag, New
York).

Lazzarini, W. and Vitelli, S. (1997). ‘Devel-
opment of priorities for local govern-
ment pest management activities’.
Queensland Department of Natural Re-
sources Report.

National Weed Strategy Executive Com-
mittee (1999). ‘The determination of the
weeds of national significance’. Annex
A (comprising appendices 1, 2, 3, 4, 5, 7,
9), Annex B and C, 84 pp.

Owen, S.J. (1998). ‘Department of Conser-
vation strategic plan for managing in-
vasive weeds’. Department of Conser-
vation Report, Wellington, New Zea-
land.

Owen, S.J. (1999). DOC’s Strategic Plan for
Managing Invasive Weeds (SPMIW).
NZ Biosecurity Institute Inc. 50th Na-
tional Education and Training Seminar,
New Plymouth.

Randall, J., Benton, N. and Morse, L. (In
press). Categorizing Invasive Weeds:
the challenge of rating the pests we al-
ready have. In ‘Weed risk assessment’,
eds. R.H. Groves, F.D. Panetta and J.G.
Virtue. (CSIRO Publishing, Mel-
bourne).

Timmins, S.M. and Owen, S.J. (In press).
Scary species, superlative sites: assess-
ing weed risk in New Zealand’s pro-
tected natural areas. In ‘Weed risk as-
sessment’, eds. R.H. Groves, F.D.
Panetta and J.G. Virtue. (CSIRO Pub-
lishing, Melbourne).

Virtue, J., Groves, R.H. and Panetta, F.D.
(In press). Towards a system to deter-
mine the national significance of weeds
in Australia. In ‘Weed risk assessment’,
eds. R.H. Groves, F.D. Panetta and J.G.
Virtue. (CSIRO Publishing, Mel-
bourne).

Wainger, L.A. and King, D.M. (In press).
Using landscape context as a basis for
indicators of functions, services and
values. In ‘Weed risk assessment’, eds.
R.H. Groves, F.D. Panetta and J.G. Vir-
tue. (CSIRO Publishing, Melbourne).

Weiss, J. (1999). ‘Determining criteria and
intensity ratings to assess the impor-
tance of pest plant species’. Report from
a Workshop held at Arthur Rylah Insti-
tute, Victorian Natural Resources and
Environment, June 1998.


