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Abstract

Australia has long history of exotic plant introduction, but the last 200-300 years has seen a dramatic rise

in exotic species naturalisation. Of the estimated 27, 000 introduced plant species, approximately 3,480 are
considered weeds, and 954 of these are weeds of agriculture. Several relatively recent efforts have been made to
prevent the introduction of further high-impact weeds, and these are discussed at the Border and Post-Border
level, and from an industry perspective. Suggestions for areas of improvement are made, and candidates for

future weed species are identified.

Introduction

The introduction of exotic plant species to Australia
has socurred Tor many thousands of vears. However,
the number of species imtroduced greatly increased
with Furopean discovery and settlement in the 17005
For example in South Australia, over 900 species
have nuturalised in dess than 200 years, compared to
an estimated 60 species in the several million vears
prioe (Kloat 1991} The last 200300 vears has seen
mass global movement of plant species (Low 2002),
the impact of which we are yet to fully witness and
understand.

Australin currently has an estimated 27,000
introduced plant species, of which 3480 are
considered weeds (Virtue of al. 2004 If there were
no weeds in agricultural systems, producers and
consumers wiould be an estimated 24 billion dollars
perannum richer (Sinden ef al. 2004),

Origin of Australian agricultural weeds

(O the 954 known agricultural weeds, 26 have
originated from the food crops sector, 159 from the
pastures seclor, 660 from the gardening sector, and 84
from accidental introduction, usually as contaminants
of grain, fodder, ballast, packing or livestock {Virtue
etal: 2004},

Many serious agricultural weeds were introduced
trom all around the world inte Australia i the 1300s
ar early 1900s (Table 1). Early European exploners and
settlers brought with them an enormous selection of
plant species, purposely or inadvertently, the impact
of which we are still realising two centuries later
Botanlsts were recording weed species in the Svidney
area as earky as 1RO2- 1804, and Marrubam vulgare
thorehound) and Arctotheca calendula (capeweed)
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were dominating landscapes In Tasmuania anad South
Austrahioin the 18530 and 18605 (Low: | 9949),

In more recent tinies, agr Iult]Ile] weeed SpPecies ave
continued to enter Australia as vontaminants of
agricultural products, and purposely for rnamental
or medicingl uses, Many species introduced as
potential pastures have alsa become weeds, mainly

as environmental rather than agricultural weeds.
Eragrostis curvula, which is now a declaréd species

in Tasmania, South Australia and New South Wales,
was introduced as 2 potennial pasture species and soll
stabiliser. The palatable vanety ‘Consul’ 15 a valuable
pasture species in some areas, and is used successfully
to contral spiny burrgrass (Cenchirns incertus and

C. longispinus) ( Bennett and Virtue 2004, however
the other unpalatable lines are senous agricultural and
environmental weeds:

Learning from past mistakes

The cost of weeds to the Australian economy

and environment was recently quantified

{Sinden et al. 2004) but has been known to be
significant for many decades. Awareness of invasive
species has also increased globally, and Australia

is now much more cautious regarding plant
introductions. This is reflected in relatively recent
policy changes described below,

Border control

An Australian Quaranting Act has been in place
since 1908, which empowered the Australian
Cuarantine and Inspection Service [AQIS) to
regulate the importation of all plant matetial into
Australia Prior to 1997, the importation of a plant
species was permitted provided the species was
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Table 1 'Weed species common in NSW pasturas (mostly from Dellow et al. 2002} Country of arigin: year of introduction
ta Australia and purpese for introduction reference from Groves et ol (1995), Panetta et ol (1938), Muyt (2001,
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nat on the 'Prohibited List, a list of known weed
species, Recognising that significant new weed
sprecies were still entering Australia, a new approach
was developed, and a "Permitted List’ approach was
adopted by AQIS in 1997,

This approach isa three-tiered screening process

( Walton 20017,

Tier 1 is the identification of the species, referring

to lists of prohibited and permitted species, and
determination of its Australian distribution, If the:
species is on the permutted list, it1s allowed entev to
Australia, and does not proceed through the second
and third tiers, If the species is widelv distributed

in Australia and not under official control (ie. not

a declared species in any State), it isalso permitted.
International trade agreements forbid the exclusion of
any species from Australia if it is already present and
not a quarantine pest. It s for this reason that certain
{undeclared) weed species found in Australia can still
be imported.

A gran import contamunant list s also consulred,
which describes weed seeds for which AQLS have a nil
tolerance in grain shipments
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If the species of interest not appear on any of the
above lists, it proceeds to Tier 2 of the screening
process, which s 2 weed risk analysis (Walton e al,
1999). This [s-a pre-entry analvsis to determine the
risk of the speci¢s becoming a weed in Australia. The
weed risk analysis consists of 49 questions concerning
the histary, biogeography, biological and ecological
attributes of the species. The answers penerate a scare
which corresponds to an outcome of high or low weed
risk: or of a “further evaluate’ assessment where the
weed risk is still not certain. Ifa minimum numbéer

of quéstions are not answered, the outcome is also
‘further evaluate! Species deemed as low weed risk

are added to the Perpuitted List, and importation into
Australia 15 allowed. Species of high weed risk are not
permitted entry to Australia. Species in the further
evaluate category undergo Tier 3 of the screening
PranEss.

Tier 3 of the screening process enables more
information on aspecies to be collected o better
estimate the potential weed risk to Australia. This
may be through a wider literature search, quarantine
glasshouse trials, or field trials overseas to collect
more data. Currently, there are no formal protocols
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for assessing Tier 3 species; therefore these species
are, by delault, prohibited entry to Australia, A recent
review of the Border sereening process recommended
that Tier 3 protocols be developed as originally
envisaged m 1997,

Post-border

Post-border, the level of assessment on whether
species should be permitted entry to individual States
or Territories varies between jurisdictions. Western
Australia and Tasmania use the Australian Border
system 1o determine the weed risk to their States.

Asa comsequence, there are several species that arc
permitted in Australia, but are not permitted entry
e Western Avstralia and/or Tasmania. Some siates,
such as Victoria and South Australia, implement

a priocitising weed tisk assessment process where
weeds are ranked in terms of priority for control or
eradication however this does not stop the movement
uf non-declired species into or around the State
Fortunately, a national protocol for post-border weed
risk management has been developed, and will be
published soon by SMandards Austrabia (Ve e el in
press). This will assist StatesTerritories in developing
weed risk assessment processes that are consisten)
with other states, and provide some protection from
pokentially invasive species from within Austrabia

A changing culture

Industries involved in exotic plant impartation

are becoming increasingly aware of the weed nisk
issues surrounding new plants, thanks o etforts
from individuals and organisations such as the
Cooperative Research Centre (CRC) for Australian
Weed Management. Historically, scientists and
horticulturalists could import species quite fresly

to test for potential uses in pastures, crops and the
gardening sector, However, it is now viewed that thess
groups have a duty of care not to import species that
will become serious pests. The CRC for Plant-Based
Management of Dryland Salinity is incorporating
weed risk analvses into their research programs

1o ensure that species of high weed risk are not
promated in the wider community. Trial site hygicne
will be improved so that abandoned trials sites, such
as those investigated by Emms and Virtue (2005}, will
nis longer contain persistent species that can escape
from former trial plots. The nursery and garden
industry s also beginning to tmprove its awareness
of weed risk and take steps to minimise sale of weedy
garden plants,

Many useful and valued pasture species are serous
weeds of the environment, just as many highly
prized garden plants are serious pests of agriculture,
Put simply, @ weed 15 a plant that is unwanted ina

particular time and place, and therefore there will
always be debate about what is 4 weed species and
what isn't Conflicts of interest will remain, but
strategies can be emiploved to minimise impacts;
such as developing Codes of Practive {eg the

Code proposed by the (now disbanded) Northern
Australian Pasture Plant Evaluation Committer for
evaluation and release of pasture plants) {Anon,
1005). Bennett and Virtue (2004) suggested contlicts
between weedy economic plants in Australia could be
resolved by

i1 having a standand assessment for weed risk, utility
and feasibility of management;

i) developing, tmplementing and monitoring weed
risk management guidelines; and

i) improving our understanding of the atteibuates of
high impact weeds

Room for improvement

Although we hiave learnt a lot from the legacy of
mvasive species that our early Buropean explorers
and sertlers left us, there 15 still much we can doto
prevent new weeds from appearing and impacting
an agriculture and the environment in the next

200 years. We may now havein place an effective
mieans of sereening exotic plants at the Australian
border. but the true rest af this systeny will 1ake
many decades. Many future weeds will come from
movement of both native and exetic species beyand
their natural or naturalised range (both intra and
inter-state), There are many examples already, of
Australian native species becoming weeds within
Australia, such as several Acavta and Pirosporum
species growing beyond their natural distributions
(Groves 2001; Low 2001). Sleeper weids that aré
currently limited in their distribution and impact due
to a restricted genetic base; limited suitable habitar,
limited opportunities for recruitment, low intrinsic
population growth rate, absence of mutualists, or an
incorreet perception of their invasiveness (Grice and
Alnsworth 2003) may overcome these barriers and
become more prominent. The effects of impending
climate change on the distribution and impact of weed
species is an area of increasing research, but it would
be expected that certain species will increase their
range of naturalisation, and pthers may not adapt to
the changing environment.

The globalisation of commaodity trading brings with it
inherent risks of importing undestrable plant species.
Contamination of grains, fodder or livestock has

been a common route of importation of Australion
agricultural weeds (Table 1), 5o it is vitally important
that appropriate precautions are taken. ACHS
continue to be vigilant in their sereenming, bat it 15 also
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important tor the consumer or grower to be on the
look out for any unusual plant species emerging

Conclusion

Austritha leads the world in taking a pro-active
approach to'assessing new plant species for weed

risk, We hope that no new high-impact weeds will be
itroduced to Australia. but any predictive assessment
systenyhas its limitations because it is impossible

to account for every ccological scenario and
emvironmental condition. Post-border, we can be pro
active in preventing new weeds from emerging by

b Being cautious in introducing new plant species to
anrarei, whether native or exotic,
Thee msost costetfective form of weed control is to
avaid introducing the plant in the first place.

i) beig vigilant
Early detection is essential {or eradication and
control, The feasibility of eradication declines
rapidly with increasing area of weed infestation
Panetta and Timmins 2004)
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