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Foreword

Salvinia is one of the world’s worst aquatic weeds. Since its introduction to Australia
in the 1950s salvinia has spread to many waterways on the east coast and in the
Northern Territory. The potential for salvinia to invade waterways in all States and
Territories in Australia is of great concern.

As an aquatic weed, salvinia poses a variety of challenges not often experienced in
terrestrial weed management. Difficulty of access to waterways, as well as safety
requirements and legislative restrictions on control methods, are just some of these.

The National Aquatic Weeds Management Group recognises the need to contain the
spread of salvinia and to control existing infestations, as well as the need to provide

best practice information to those attempting to carry out these often daunting tasks.

This manual is a platform for designing site-specific management strategies for
salvinia. It brings together best practice information about existing control and
management options and contains detailed information about the plant itself.

| recommend this manual to all weed control authorities, water boards and waterway
managers whose waterways are affected by salvinia or at risk of invasion.

Finally, I would like to thank those responsible for its production.

6 ot

Neale Tweedie

Chair
National Aquatic Weeds Management Group
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Salvinia has severe environmental, economic and social impacts.

Introduction

Salvinia molesta is a free-floating, mat-forming aquatic
fern native to Brazil. In Australia, salvinia is an invasive
and widespread weed in freshwater systems.

About the manual

The information presented here provides a basis for the
development of site-specific management strategies.

It is based on a review of published information,

a survey of field practices carried out by technical
experts and weed managers, and a workshop on
integrating control methods for salvinia. The quotes
appearing in this document come from discussions
and presentations by participants at the workshop
(National Salvinia Workshop, Grafton, 2005—see list of
participants in the Acknowledgments).

Case studies are presented in Part 4. These present
specific management strategies, detail the control
methods used and highlight successes and failures.

A Weed of National Significance

Salvinia is a Weed of National Significance because
of its invasiveness and its severe environmental,
economic and social impacts.

Impacts of salvinia

The presence of an infestation will affect most native
plants, fish, birds or animals that use the infested
water body. Thick floating mats of salvinia prevent
light and oxygen from entering the water, shading
out submerged native aquatic plants and creating
unfavourable conditions for other aquatic organisms.
The large amounts of decomposing plant material

Rebecca Coventry

A Attempting to kayak through a salvinia infestation.

YV Thick floating salvinia prevents light from entering the water
and can be mistaken for solid ground.

lower dissolved oxygen levels and affect water quality.
Ultimately, the biodiversity of the system is reduced.

An infestation can cover the entire surface of a water
body, reducing aesthetic values and preventing most
recreational activities such as swimming, boating and
water sports. Decaying plant material can produce foul
odours, and recreational fishing is impeded.

Public health and safety are at risk, as infestations
provide ideal habitat for mosquito larvae. The thick
floating mats are easily mistaken for firm ground and
can be dangerous for children and animals.

Fishing and agriculture are affected when commercial
fishing nets are blocked and the passage of boats
impeded. Water losses from evapotranspiration are
markedly increased, and the decay of plant material
affects water quality. Irrigation channels become
blocked, and intakes, pumps and pipes can be blocked
or damaged.

A national approach to management

The National Salvinia Strategy was launched in 2003 to
reduce the impacts of salvinia in Australia. The strategy
is the basis of a nationally coordinated effort to:

e prevent and reduce spread
e decrease the rate of new infestations
e enforce a nationwide ban on trade

e minimise the impacts of existing infestations.

8 WEEDS OF NATIONAL SIGNIFICANCE
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Salvinia covering an irrigation channel.

The strategy is coordinated by the National Aquatic
Weeds Management Group, which is representative of
local and State government, industry bodies, research
organisations and community groups.

History of spread

Salvinia was introduced to Australia in the 1950s as an
ornamental aquatic plant. It was recorded in a natural
water body in Luddenham in New South Wales in 1952
and in Brisbane in Queensland in 1953. By 1973 it was
recorded in farm dams, ponds and streams in coastal
catchments from Ulladulla on the NSW South Coast to
Julatten in North Queensland, and small infestations
in Western Australia were occurring in Bunbury and
Albany. It was first recorded in the Northern Territory
in a nursery in Darwin in 1976, and later that yearina
water body at Nhulunbuy.

By 1980 serious infestations had developed in many
coastal waterways in eastern Australia. By 1988 10
other infestations had been reported in the Northern
Territory, one of these being in Kakadu National Park.

Inland infestations have also occurred: salvinia was
found at Lake Moondarra near Mt Isa in 1975, and this
had developed into a serious infestation by 1978. A
small farm dam near Deniliquin in NSW was found to
be infested in 1975.

Current distribution

In its native range in Brazil, Salvinia molesta has

a relatively small distribution occurring between
latitudes equivalent to Bundaberg in Queensland and
Taree in NSW, over an area the same size as Kakadu
National Park (20 000 km?). In countries where it has
become an invasive weed (including Australia), salvinia
is able to exist outside its native range latitudes.

Andrew Petroeschevsky

Current distribution
of Salvinia molesta

in Australia Fﬁ_ h
. -

Map production by Bureau of Rural Sciences

Salvinia is highly invasive in Queensland, the Northern
Territory, and NSW, generally occurring within 300 km
of the coast. Some isolated infestations have occurred in
water bodies west of the Great Dividing Range, south of
Sydney, and in Victoria. There are scattered occurrences
in Western Australia (around Perth and in Kununurra).
Salvinia can be found in water bodies adjacent to all our
mainland capital cities, and ornamental use of the plant
occurs in all States and Territories. New infestations are
continually identified.

Potential distribution

Predictive modelling based on temperature tolerances
indicates that all States and Territories have favourable
climatic conditions for salvinia, with excellent habitat
conditions across southern and eastern Australia. Within
the two highest-risk zones (conditions that are within 0%
to 20% and 20% to 30% of ideal temperatures) salvinia
can be expected to grow well and cause major problems
in freshwater bodes. Outside these high-risk zones
salvinia could grow in protected microclimates, with the
potential to reinfest areas further down catchments.

Potential distribution of Salvinia molesta in Australia,
based on conditions within a percentage of the ideal
temperature range
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Source: Thorp & Lynch 2000
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The salvinia in this ornamental fish pond Salvinia is spread on boat trailers. Salvinia is spread on recreational watercraft.
was the source of a large infestation in a
nearby waterway.
Vectors Of Spread salvinia on boats, trailers and other vehicles. Floods,
winds and currents then distribute new infestations
The salvinia that is currently present in Australia throughout catchments.

does not produce viable spores and reproduces

only vegetatively (see Growth and reproduction in

Part 7). New infestations are usually linked to human
activities, such as the continuing use of the plant as an
ornamental; its deliberate release into water bodies

Waterbirds can spread small fragments of plants

that stick to their feet and legs; however this is not
thought to be a major cause of spread. Salvinia has
been observed being spread short distances by water
buffalo and cattle.

to grow stocks for the nursery trade; the dumping of
fishpond water into waterways; or the movement of

LEGAL STATUS OF SALVINIA IN AUSTRALIA

State

Declaration status of Salvinia molesta

ACT

Notifiable and prohibited pest plant under the Pest Plants and Animals Act 2005; presence of the plant must be
notified to the chief executive; importation, supply and propagation are prohibited.

NSW

Class 2 and Class 3 noxious weed under the Noxious Weeds Act 1993; Class 2 plants must be eradicated and land
must be kept free of plants. Class 3 plants are notifiable and must be fully and continuously suppressed and
destroyed. Plants are banned from sale, trade or distribution throughout the whole of the State.

Class 2 applies to the whole of NSW except for the areas listed as Class 3. Class 3 areas include the councils of
Bellingen Shire, Camden, Campbelltown City, Cessnock City, Clarence Valley, Coffs Harbour City, Dungog Shire,

Far North Coast County, Gloucester Shire, Gosford City, Great Lakes, Greater Taree City, Hawkesbury River County,
Kempsey Shire, Lake Macquarie City, Maitland City, Nambucca Shire, Newcastle City, Port Macquarie-Hastings, Port
Stephens, Wollondilly Shire and Wyong Shire.

NT

Class A, Class B and Class C noxious weed under the Weeds Management Act 2001; small infestations to be
eradicated where feasible; growth and spread to be controlled; not to be introduced to the Northern Territory;
restricted from sale in the Northern Territory.

QLD

Class 2 pest plant under the Land Protection (Pest and Stock Route Management) Regulation 2003; landowners
must take reasonable steps to keep land free of Class 2 plants; it is an offence to introduce, keep, release, take or
supply without a permit.

SA

Class 1a declared plant under the Natural Resources Management (NRM) Act 2004; prohibited entry to the State; to
be destroyed throughout the State; sale and transport prohibited; notifiable throughout the State.

TAS

Declared under the Weed Management Act 1999; importation, movement and sale prohibited; all plants/infestations
are to be eradicated.

VIC

State Prohibited Weed under the Catchment and Land Protection Act 1994; all plants occurring in Victoria are to be
eradicated by Victorian Government; entry to State, movement and sale prohibited.

WA

Category P1 and P2 Declared Plant under the Agriculture and Related Resources Protection Act 1976; cannot be
introduced to the State; prohibited from sale, trade or movement throughout the State; plants are to be eradicated.

Commonwealth All species of the genus Salvinia are prohibited entry to Australia under the Quarantine Proclamation 1998.
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A A single floating plant showing the submerged root-like filaments.

> An infestation is made up of individual plants floating together.

Part 1:
The salvinia profile

The genus Salvinia contains 11 or 12 species, seven or
eight of which are native to South America, including
Salvinia molesta. No salvinia is native to Australia,

and all Salvinia species are prohibited entry. The

only species currently present in Australia is Salvinia
molesta. The Australian Quarantine Inspection Service
(AQIS) identifies a number of other Salvinia species
that could potentially enter Australia through northern
borders. Any unrecognised or unusual plants with
salvinia-like characteristics should be promptly
identified and reported (contact the relevant State
herbarium or weed agency).

Salvinia molesta:
physical characteristics

Salvinia molesta is a free-floating, mat-forming aquatic
fern. Plants have central stems (rhizomes) that lie
beneath the water surface, pairs of hairy floating
leaves along the stems, and submerged trailing root-
like filaments (modified leaves) below the water. The
typically wedge-shaped plants rarely exceed 30 cm in
length. Salvinia plants are ferns and therefore do not
bear flowers.

A single plant, called a phenet, is made up of colonies
of ramets (a ramet refers to each pair of leaves and
associated bud on the rhizome). There are rarely more
than 100 ramets in a phenet.

Plants float together, forming mats over the surface of
the water. There are three distinct stages of growth that
occur as floating plants become more crowded on the
surface.

NSW DPI

SALVINIA CONTROL MANUAL

11

Elissa van Oosterhout



Salvinia in the primary growth stage.
Water surface is visible between primary stage plants.

Primary stage

Primary growth occurs in the early stages of an
infestation, when plants are not crowded. The small,
flat, oval-shaped leaves lie in direct contact with the
water surface and are less than 15 mm wide. The water
surface is visible between plants. Salvinia recovering
from damage also shows the primary growth form, and
regrowth leaves can be as small as 2 mm in width.

Primary stage phenet.

Secondary stage phenet

c
5
35
o
=

Salvinia in the secondary growth stage.

Secondary stage

Secondary growth occurs when the leaves become
slightly cupped, with their lower surface in contact
with the water. Leaves are between 20 and 50 mm in
width.

Courtesy of the University of Florida
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Tertiary stage

Tertiary growth occurs when plants become crowded
in a mature infestation. Leaves become tightly folded
and are up to 60 mm in width when forced open.
Neighbouring leaves are pressed tightly against each
other in an upright fashion, not in direct contact with
the water. Leaves are kept wet through capillary action
between their surfaces. The water surface is not visible,
and light is prevented from entering the water.

Tertiary stage phenet

AA single salvinia plant in the tertiary
growth stage, showing typical wedge
shape.

~ Ridge-like thickenings on
multilayered tertiary salvinia. At this
stage the water surface is not visible
and light is prevented from entering
the water.

Tertiary weed mats can become multilayered,
displaying ridge-like thickenings as layers build up. Up
to 30 000 ramets per square metre have been recorded
in nutrient-rich water. Biomasses have been recorded
at 400 tonnes of fresh wet weight per hectare.

Over time, other vegetation, including sedges, grasses,
and small trees, is able to colonise thick multilayered
mats, forming a floating island of vegetation referred
to as a sudd.

Courtesy of the University of Florida
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Salvinia will die in sea water.

Growth and reproduction

The salvinia that is currently present in Australia is
incapable of sexual reproduction; therefore sporlings

(‘seedlings’ of ferns) do not occur. The spore-

bearing sacs (sporocarps) present among the root
filaments have no viable spores and all reproduction

is vegetative, via bud expansion and breaking of

rhizomes.

The sporocarps present among the root-like laments

contain non-viable spores.

Courtesy of the

University of Florida ]

lain Jamieson
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Dead-looking frost affected salvinia.

Salvinia ‘seedlings’ do not occur

Seedlings’ are often mistakenly reported in field
observations. New plants that form from a very
small piece of stem with one set of small (2 mm)
leaves can look like seedlings, particularly when
they lodge on the surface of the mud at the edge
of an infestation. Young duck weed plants are also
mistaken for salvinia ‘seedlings’.

Each ramet can exist independently, and therefore new
plants form vegetatively whenever a rhizome breaks.
Rhizomes break with age or damage.

Growth occurs at the ends of the rhizomes, where
apical buds are present. New rhizome branches can
develop from any ramet where axillary buds are
present. Each bud can form a new branch of ramets,
with the oldest branches eventually rotting and falling
away. A growing salvinia plant displays this process in a
zigzag pattern, giving rise to the wedge-shaped plants.

The continuing production of new plant material
makes salvinia a self-perpetuating perennial under
favourable conditions. A new plant can form from a
piece of rhizome bearing a bud.

14
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New green leaves and buds can survive within
the dead-looking weed mat.

Habitat and conditions for growth

Salvinia grows on still or slow-moving fresh water
where nutrients are available, colonising open water or
floating among other vegetation. Faster-flowing water
is tolerated when other vegetation holds the salvinia

in place.

Growth rates decrease by 25% in water that is 10%
as salty as seawater. Growth is very slow in water
that is 20% as salty as seawater, and plants die after
30 minutes in seawater.

Any depth of water can be colonised. A tertiary mat

of salvinia can survive for up to 12 months on mud, as
the plants beneath the top layer or next to the moist
ground are sustained. In warmer climates very shallow
water can reach temperatures above the preferred
range for salvinia, making survival less likely.

Temperature

The ideal temperature for growth is 30 °C (air
temperature), but growth can occur between 5 °C
and 43 °C. Under laboratory conditions, the highest
growth rates occur between 20 °Cand 30 °C. Growth
starts to increase above 10 °C and declines over 30 °C.
Very little growth occurs below 20 °C. Plants die when
the buds are exposed to temperatures below -3 °C or
above 43 °C.

Regrowth after frost, drought or heat stress

Salvinia can regenerate after being drought
stressed, heat stressed or frosted, with new green
leaves appearing on a dead-looking brown weed
mat. Frost kills exposed leaves and buds, but
leaves and buds within the weed mat can survive
provided that they do not freeze. Buds will also
remain viable in dry or extremely hot conditions if
they are protected inside the weed mat.

NRME Photo Library
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A Yellowed nutrient poor salvinia.

Y Salvinia growth after 10 days at 30 °C.

Elissa van Oosterhout
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Nutrients

Nutrient levels can affect the appearance of the
plant at any growth stage, but they are often difficult
to measure. Nutrients are generally optimal when
the salvinia is a healthy deep green (not yellowed,
brownish or light green) and is growing vigorously
as typical wedge-shaped plants. Long, thin, yellowish
plants with very long roots and larger leaves are an
indicator of low nutrient levels.

Plant health and nutrient levels can affect the success
of biological control and some herbicides.

SALVINIA CONTROL MANUAL 15



Temperatures and nutrients

There may be a relationship between temperature
and nutrient levels. At low temperatures high
nutrient levels can have an anti-freeze effect,
allowing plants to survive conditions that are
colder than normal; at high temperatures lower
nutrient levels may lead to better survival.

Rates of growth

Growth rates are governed by temperature and
nutrients. Nitrogen levels determine how many buds a
plant will produce, and also how many buds will break
their dormancy to grow into new rhizome branches.
Higher levels of nitrogen increase the growth rates of
existing branches and the production of new branches.

Under ideal conditions (30 °C with optimal nutrient
levels) an infestation can double in size in less than 3
days.

Rates of growth vary according to climate zones,
starting to increase as temperatures warm up, peaking
in late summer, and slowing over the cooler months.
Growth rates are therefore seasonal in southern
Australia and relatively uniform throughout the year
in northern Australia. There are no distinct seasonal
periods for stages of plant development.

16 WEEDS OF NATIONAL SIGNIFICANCE



Part 2:
Managing salvinia

Salvinia management requires site-specific
consideration. Priorities depend on the climate; the
nature and use of the water body; the extent of the
infestation; and the availability of resources. Control
methods for salvinia include a biological control agent,
a number of registered herbicides, and mechanical
and manual removal methods. Management strategies
should consider the use of these control methods
according to the site-specific variables.

Climate

The distribution of salvinia across tropical, subtropical
and temperate climates in Australia has implications
for biological control. Management considerations for
biological control in different climates are summarised
in the Biocontrol Management Table (see Biological
controlin Part 3).

Seasonal growth rates associated with different
climates also affect other control methods. Under ideal
conditions salvinia growth can exceed the capabilities
of mechanical removal or herbicide application (see
Herbicides and Mechanical removal in Part 3).

Tropical climates

Tropical climates provide ideal conditions for salvinia
growth. During the dry season, permanent water
bodies, billabongs and waterholes provide perfect
conditions for salvinia growth, as temperatures remain
ideal. Flushing associated with the wet season usually
moves infestations downstream to estuarine waters
where the plant does not survive; however, salvinia

Anne Ferguson

Salvinia washed onto a floodplain in the Northern Territory.

can be washed out onto floodplains where fresh water
can sit for months, allowing large infestations to build
up. These usually dry out and die off when the water
recedes, but some salvinia is likely to remain in these
systems.

Problems arise when one or more poor wet seasons are
experienced and flushing does not occur to the usual
extent allowing salvinia levels to build up.

Subtropical climates

Subtropical climates provide ideal conditions for
salvinia for most of the year. Growth will slow in the
cooler months. Subtropical areas can be subject to
prolific salvinia infestations, often without the benefit
of a cyclical wet season to flush fresh water systems
out.

Temperate climates

In temperate climates growth is more seasonal, with a
definite slowing over winter. There is still enough time
over the year when temperatures are high enough to

allow prolific growth to occur.

Nature and use of the water body

The nature and use of a water body will often
determine which control methods are appropriate.
Infestations can occur in any still bodies of fresh water
(such as dams, lakes and wetlands), as well as in rivers,
creeks, drains, and channels when flows are slow or
still. Water bodies have a range of uses and values, such
as conservation, primary production, recreation and
consumption.

Manipulating water levels

In some situations it may be possible to drain a small
enclosed body of water, stranding an infestation and

SALVINIA CONTROL MANUAL 17



Salvinia on a farm dam.

causing it to dry out and die. This requires follow-up
treatment of any remaining sections where regrowth
occurs (a multilayered mat stranded on mud can
contain viable buds for up to 12 months).

Conservation areas

In conservation areas it is usually critical to keep
salvinia at low levels to prevent impacts on other
aquatic wildlife. Minimal use of herbicides, manual
removal and biocontrol are relied on in areas of high
conservation value. Some of the best examples of
ongoing salvinia management occur in conservation
areas, as the importance of follow-up is recognised (see
Myall Lakes National Park case study).

Fish stocks

Some control methods can affect fish stocks by
lowering the levels of dissolved oxygen that fish and
other aquatic organisms use to survive. Decreases

in dissolved oxygen (deoxygenation) occur when
decomposing organic matter and bacterial activity
consume oxygen. The reduction in available dissolved
oxygen in the water causes fish to die.

Massive deoxygenation can occur if large amounts of
salvinia die and sink at once, such as after broadscale
treatment with herbicides (see Herbicides section).
Deoxygenation can also occur as a result of successful
biocontrol, but the effects are lessened as the process
occurs over a longer period of time.

Stock watering, domestic use and
potable water

If herbicides are to be used, check the product label

for stock withholding or potable water withholding
periods (see Herbicides in Part 3). Booms can be used to
keep potable water offtake areas free of salvinia.

BEYOND
'”"5 POINT

George Wisemental

Use of waterways may need to
be restricted for salvinia control.

Irrigation

Salvinia can clog pump intakes and cause water

losses from storage areas by increasing levels of
evapotranspiration. Booms or meshed containment
fences can be used to keep intake areas free of salvinia.
If herbicides are used, check the product label for
irrigation water withholding periods.

Recreation

Groups and individuals who use recreation areas where
salvinia is present should be aware of salvinia and able
to identify it. Aquatic weed hygiene practices should
be observed (see Aquatic weed hygiene under Planning
a management strategy below) so as not to spread
salvinia to other areas on boats, trailers or watercraft.
Recreational use of a water body should be restricted
while salvinia control is being carried out. Signage

and public awareness campaigns may be required,
particularly when herbicides are used.

Extent of the infestation and
availability of resources

The extent of an infestation depends on the length

of time salvinia has been present in a system, the
conditions (e.g. temperatures, nutrients) over that
time, and other external factors such as the degree of
flushing a system has been subject to. Primary salvinia
growth will occur for as long as it takes for plants to
become crowded on the water surface. The rate of
growth will depend on the seasonal climatic conditions
and the availability of nutrients. For example, salvinia
may be introduced to a system at the end of autumn
and remain scattered in primary form over the cooler
months, only starting to build up into the secondary
and tertiary forms the following spring and summer.
Alternatively, salvinia may be introduced to a system
in late spring and then rapidly build up to form an
extensive infestation in a matter of weeks.
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Early detection

If detected early, salvinia can be kept at low levels
while plants are scattered and in the primary stage of
growth. Containment, herbicide application and small-
scale mechanical or manual removal will be required
regularly (possibly weekly) over the warmer months to
prevent the infestation progressing, and then each year
thereafter (before and during each growth season). In
some cases, small new infestations may be eradicated
(see Eradication below).

Multilayered mats

Multilayered infestations require thinning to promote
new regrowth so that herbicides and biocontrol are
effective. Strip treatments with herbicides have been
used to break up multilayered mats and promote new
regrowth. Alternatively, some degree of mechanical
removal will be necessary once a mat has become
multilayered.

Reducing resource inputs over time

Cases have occurred where large stretches of river (up
to 80 km) have become covered with multilayered
salvinia over a single summer. Such extensive
infestations on rivers often require very high levels of
resources to bring them to a manageable level.

The initial high costs associated with controlling
extensive infestations can be reduced over time
with biological control, strategic use of herbicides
and ongoing small-scale mechanical removal (see
Hawkesbury River case study and Ewen Maddock Dam
case study). Resource allocation should allow for
monitoring and follow-up each year on an

ongoing basis.

Eradication

There are very few situations where eradication

is possible. These are usually restricted to new
infestations (small amounts of salvinia found early) or
small infestations on enclosed bodies of water (surface
areas up to 1 ha) such as farm dams, where every plant
can be treated or removed. Ongoing monitoring and
follow-up treatments are required whenever regrowth
occurs, until every plant has been removed from the
system.

For eradication to be successful the source of the
infestation needs to be found and contained, and time
and resources need to be compatible with the extent
of the infestation. Eradication will not be possible
without dedicated follow-up effort and monitoring

on an ongoing basis (for numbers of years). Bodies of
water with emergent vegetation have less likelihood of
eradication, as it is physically more difficult to retrieve
or treat salvinia in amongst other vegetation.

Substantial infestations in conservation areas have
been eradicated by extensive follow-up programs of
manual removal and herbicide application (see Myall
Lakes National Park case study).

Even if eradication is possible, there will usually be
a threat of reinfestation. Most salvinia infestations
require ongoing management and monitoring.
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Planning a management strategy

Undertake planning and assessment as early as
possible. As well as accommodating the site-specific
variables mentioned above, it is important that you
consider a number of factors that apply to all salvinia
management strategies.

¢ Contain the infestation where possible.
Containment is important for new or small
infestations, or where an extensive infestation has
the ability to invade new areas (see Booms and
containment in Part 3).

¢ |dentify the source of the infestation. Find,
contain and manage upstream or off-stream
sources. Check nearby garden ponds as these are
often the source of an infestation.

e Consider seasonal implications for the timing
of control methods. All the control methods
are affected by either seasonal changes or
corresponding salvinia growth rates. Take
advantage of slow growth periods over cooler
months (particularly after frosts) to carry out
physical removal, and plan to carry out herbicide
treatments as early as possible in the growth
season (usually early spring). Starting herbicide
treatments during peak growth periods may have
little impact on an infestation. Some herbicides
require active growth and some have minimum
temperature requirements. Release biocontrol
agents as early as possible in the growth season
(see Biocontrol Management Table). Carry out
monitoring and follow-up as early as possible each
growth season (usually early spring).

Check for permit requirements. Permits may be
required if control treatments are likely to cause
disturbance to an aquatic environment (including
stream banks, stream beds, other vegetation,

or water quality). Check with local and State
government before undertaking any form of
control.

Map the infestation and record changes. If maps
aren't available, draw a simple outline of the water
body on an A4 piece of paper and make 24 copies
(one per month for a 2-year period). This allows the
areas that correspond to salvinia coverage to be
sketched and recorded each month. Keep the series
of drawings to show changes over time.

You've got to try and map it—make some
guestimates so that you don’t waste money.

National Salvinia Workshop

Assess priority and available resources. Small or
new infestations in catchments that are relatively
free of salvinia should be given higher priority for a
complete eradication effort.

Allocate resources for ongoing control and
follow-up. In all cases ongoing control and follow
up will be required. Even if the infestation is
eradicated there is a chance of reinfestation, and
monitoring will be required.
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You'll never get rid of it completely on a river
system—maybe on a farm dam where you can
get to it all, but not on a river. From the second
year onwards you have to keep monitoring
weevils, re-releasing if necessary, checking for
regrowth, and mopping up the hotspots with
herbicide ... and keep doing all that forever.

National Salvinia Workshop

Monitor the e cacy of control treatments.
Record where and when control treatments are
carried out, and use photo reference points to
record progress. Photographs can be taken from
the same point of reference each time treatment or
monitoring is carried out.

Identify and minimise sources of nutrients
entering the water body. Increases in nutrient
levels can occur from a number of sources:

- septic systems and grey water runoff

- stormwater drains

- intensive livestock handling or feeding areas
- garden runoff

- golf course runoff and leachate

- cropping and agriculture

- erosion of cultivated land

- urban sewage outflows

- industrial wastewater.

Carry out regular early detection surveys.
Identify areas at high risk of infestation by salvinia
(or other aquatic weeds), and carry out early
detection surveys in spring and summer, and
after seasonal rain. Risk of infestation is higher in
ponded or slow-moving permanent water bodies.
Check areas known to receive artificially high
nutrient loads from surrounding land uses (i.e.
agriculture, horticulture, industrial land); and areas
close to human activities or urban development
(e.g. waterways near residential estates; bridge
crossings; waterways beside parks; boat ramps).

Aquatic weed hygiene. Ensure that good hygiene
practices accompany any control operations to
prevent spreading salvinia on boats, machinery
and equipment. Boat hulls and propellers, scoops,
trailers, harvesters and any other vehicles or
equipment should be thoroughly washed down
before they leave a control site. Small fragments of
plants can reinfest a water body, and any parts of
plants that do not dry out completely can remain
viable for long periods of time (i.e. while equipment
is stored between uses).

Act early. Don't miss opportunities for early
releases of biocontrol agents and containment that
can occur during the planning stage.
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