Biological control agents are naturally occurring insects and plant
pathogens. We tackle weeds that originate from overseas by travelling
to their region of origin to find biological control agents that are well
adapted and specific to the weed. We introduce them to Australia
where they can eventually reduce the density of the weed to a
manageable level by directly decreasing plant vigour and
competitiveness and/or ultimately minimising seed production and
thus diminishing any long-term seed bank. This approach is called
‘classical’ biological control. Incorporating biological control, along
with other appropriate management practices, into integrated weed
management systems gives it the greatest chance of success.

Biological control is rarely a ‘Silver Bullet’. Not all weeds have
biological control agents that would be considered safe for introduction.
It is also not suitable for all situations especially when fast control

or total eradication is required.

Biological control is a long-term solution which is most effective as
part of an integrated weed management approach. Integrated weed
management is a sustainable method of managing weeds that uses
ecological knowledge to combine biological, cultural and chemical
control in a way that maximises the impact while minimising the
economic, health and environmental risks.

Some biological control successes:

CEWLIE — an aquatic weed controlled spectacularly in tropical
areas throughout the world by a weevil.

alligator weed — aquatic form was controlled by an introduced beetle.

water hyacinth — introduction of two weevils and two moths has
resulted in massive decline in water hyacinth
infestations in Australia and around the world.

skeleton weed — narrow leaf form was controlled in wheat by an
introduced rust fungus.
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Exploration

Areviewis | The search for
made of all agents begins in
the available the weed'’s
literature on the country of origin. In
target weed, its related the case of

Australian weeds this

includes Europe,

particularly Mediterranean

countries, southern Africa and Central and South g
America. Researchers look for naturally occurring S
insects and diseases of the target weed. In nearly §‘

plants and their known
natural enemies. Data is
collated on the biology,
ecology, distribution and economic impact of the
weed. This information is included in the initial
proposal submitted to regulatory authorities to
gain approval to proceed with a biocontrol project. all instances the target weed is much rarer in the
native range than in Australia. Hence this step
involves studying the weed'’s ecology to gain
insights into what limits the plant’s population
growth.

Screening

Release :
and Testing

Approval

agents released

If the quarantine Testing is an %
testing procedure involved and £}
indicates that an time-consuming 2
agent is host process. Before ‘*c‘;).
specific, application for releases can be 3
release is then made to made in Australia, S
the AQIS. The application potential agents must ES
is assessed by 21 be shown to be safe to. L )
agricultural, conservation and scientific release in Australia. This requires intensive and
organisations, with final approval for release being thorough testing on a number of plant species
granted by both AQIS and EA. All 21 organisations as well as the target weed. Testing is done in two
must approve the release before it can go ahead. stages:
In the country of origin the agent is first tested
against a few target, and closely related non-
target, plants. If host-specific in these tests,
Mass reari ng application to import the agent into a quarantine .
. . facility is made to Australian Quarantine Inspection S
and field trials Service (AQIS) and Environment Australia (EA). ;
o
The agents are then brought into Australia for 55
the second stage of testing in a quarantine facility.
Target and non-target plants are grown or
obtained in volume for these tests. During this
© quarantine phase the agents are reared for one
% » generation to ensure that they are free of their
£ Initial numbers of own parasites and diseases before testing
3, biological control commences.
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are usually very

small because

guarantine facilities are

not ideal environments

for mass rearing. Small

experimental field releases are often made in a
fenced off region or a field cage. In most instances
before wide spread release of an agent takes
place the insect or pathogen must be mass reared.
This process requires target weeds to be cultivated
in volume, usually in large field cages in the case
of insects, and can take up to a year depending
on the life cycle of the agent — some insects
reproduce only once per year.

Distribution,
Evaluation and
Monitoring

The agent is distributed widely, initially in strategically located
infestations, within the weed’s range and usually in collaboration

with other institutions and land management organisations. A very

important component at this stage of a biocontrol project is to design a strategy for impact assessment. Hence field
studies are initiated to determine the effect on the target weed as well as the establishment and spread of the agent.
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