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Summary
Current issues include (i) prospects for early intervention in the
management of alien plants such as alligator weed (Alternanthera
philoxeroides) and primrose willow (Ludwigia peruviana); (ii) new

water quality guidelines resulting in possible restriction in the use

of some aquatic herbicides and a search for less toxic compounds; and
(iii) recognition of the role of native aquatic plants as beneficial

components of aquatic ecosystems.

Introduction
Aquatic plant management is a critical issue in Australia for several

reasons. Our wetlands, river systems and irrigation agriculture are
threatened by the invasion of several aggressive alien species. Also

there are special problems in irrigation agriculture where herbicides
are still widely used for maintenance of thousands of kilometres of

irrigation supply and drainage channels, and for aquatic weed control

in rice. The development of new water quality guidelines may
restrict the use of older herbicides in the future, and stimulate the

search for safer compounds. Finally, the recent occurrence of toxic
algal blooms in inland rivers has highlighted the dire consequences

of nutrient enrichment and water diversion, and has increased

awareness of the critical role of aquatic macrophytes in maintaining
water quality through preservation of a balanced ecosystem.

Alien aquatic plants
Many alien aquatic plants are a potential threat to Australia's

wetlands and river systems because they are able to compete

aggressively with Australian native plants and crops. The subject

has been reviewed (3,5,9) . Problem species or groups include the

giant sensitive plant (Mimosa pigra L., Cent.), water hyacinth

(Eichhornia crassipes (Mart.) Solms), salvinia ( Salvinia molesta D.S.

Mitchell), cabomba (Cabomba caroliniana Gray), elodea (Elodea

canadensis Rich.) and several semi aquatic grasses.
Alligator weed (Alternanthera philoxeroides (Mart.) Griseb.) and

primrose willow (Ludwigia peruviana(L.) Hara) are examples of
invading species where early intervention, including the use of
herbicides, may be justified to avoid later expense and environmental

disruption.

Alligator weed
Alligator weed, a native of South America, was first recorded in
Australia in 1946, near Newcastle NSW. It has spread throughout the

lower Hunter Valley and to river systems west of Sydney, to

Woomargama near Albury, and to south east Queensland (10). It

currently infests several thousand hectares of damp pasture land near
Newcastle and is undoubtedly a threat to the ecology of inland river
systems, wetlands and irrigated crops, should it escape.

Biological control with a flea beetle Agasciles hygrophila has

reduced the problem of floating mats, but the insect has little

effect on the terrestrial form of the plant (characterised by
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extensive underground storage organs) which occurs on smaller
waterways, swamps and low -lying pasture land.

In attempts to find a strategy for controlling the weed in
pasture land we investigated the translocation of various radio
labelled herbicides in controlled environments; and at least 100
herbicides, wetters, additives and combinations with cultivation
regimes were tested in field experiments (7).

The most effective treatments were (i) one application of
dichlobenil at 15 kg ha' followed nine months later by metsulfuron
(50 g ha-1) or glyphosate (0.54 kg ha-1) or (ii) three sprays over 18
months of metsulfuron or metsulfuron /glyphosate mixtures. Treatment
(i) is expensive, at least $A1200 per hectare, but the
dichlobenil /glyphosate combination can be used close to waterways
since both herbicides have registration for aquatic use. Treatment
(ii) costs about $A150 per hectare for herbicide alone. It cannot
be used where water may be contaminated. Registration of metsulfuron
for this use in pasture land is being pursued (11).'

Primrose willow
Primrose willow was introduced from South America, into Sydney in
1907 as a botanical specimen. It produces dense stands of woody
stems up to 3 m high in shallow wetlands. Currently it is confined
to Sydney urban wetlands, but more sightings are being made in
wetlands of the coastal fringes and national parks in the Sydney
region.

The plant is robust, withstanding large fluctuations in water
level when mature, and adapts to flooding by producing
pneumatophores. Seeds are buoyant and can be easily spread by water,
birds, machinery or people. Seed production is prolific (500,000 m2
annum -1) and continues over several months. The seeds are able to
germinate immediately.

Mechanical methods of control (pulling, drowning, clipping and
cutting) are ineffective. Various herbicides (glyphosate, imazapyr,
amitrole, 2,4 -D amine, dichlobenil and metsulfuron) have been used
in summer; some were tried again in autumn prior to winter leaf fall,
and again in winter. Only glyphosate applied in autumn gives long-
term control of the plant.

A recent review (14) describes the occurrence of the plant, its
biology and options for management.

Use of herbicides in irrigation agriculture
Aquatic weed management in thousands of kilometres of irrigation
supply and drainage channels is still largely dependent on the
widespread use of a suite of. herbicides. These include acrolein,
2,2 -DPA, TCA, diuron, simazine, atrazine and glyphosate. Molinate
and bensulfuron- methyl are widely used in rice, usually by aerial
application to the floodwater.

The drafting of water quality criteria and guidelines (2) has
highlighted the lack of information on pollution of inland waters
with agricultural chemicals and stimulated the search for safer
alternatives.

Preliminary monitoring of water draining to the River Murray in
southern NSW showed trace levels (minimum detectable concentration
1 -10 gg L') of bensulfuron- methyl, diuron, molinate and glyphosate
(15). We are now further investigating the concentrations of
herbicides and other agricultural chemicals in rice drainage water.
Preliminary results show substantial concentrations of molinate,
possibly by contamination from aerial oversprays; and atrazine
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probably from use as a soil - residual herbicide in on -farm drainage

channels.
The use and environmental effects of acrolein has been reviewed

recently (6). This herbicide is still very widely used for

management of submerged aquatic plants by injection into flowing

water. An alternative herbicide, bensulfuron- methyl has been
investigated for use as a soil residual treatment for use after

channel draining (8). Results are excellent for floating pondweed,
(Potamogeton tricarinatus F. Muell. & A. Benn) sagittaria (Sagittaria
graminea Michx.) and fair to moderate for ribbonweed (Vallisneria

spp). Unfortunately one of the main target species, elodea, (Elodea
canadensis Rich.) is poorly controlled.

Fluridone has been tested for use in lakes and ponds, with good
results for elodea; egeria (Egeria densa Planch.) hydrilla (Hydrilla
verticillata (L.f.) Royle) and curly pondweed ( Potamogeton crispus

L.). It also controls salvinia and cabomba (12).

Aquatic plants and eutrophication
Many Australian inland lakes and storages are highly eutrophic, with
either dense masses of macrophytes or frequent cyanobacterial blooms,
some of which are toxic.

There are many examples of lakes and ageing town water supply
storages in the Mallee and Wimmera of Victoria which are choked with
weeds, including the milfoils, Myriophyllum salsugineum A.E. Orchard

and M. verrucosum Lindl.; ribbonweed, floating pondweed and curly

pondweed. Other lakes, notably Lake Mokoan near Benalla are highly
turbid and dominated by the cyanobacterium, Microcystis. This

probably reflects the increase in bank erosion caused by grazing and
loss of fringing vegetation, and the decline of ribbonweed possibly
caused by extreme fluctuations in water regime. The ribbonweed may
help protect the lake sediments from wind- induced turbulence and
provide habitat for grazing organisms (13).

The critical balance between macrophytes, algal epiphytes,
phytoplankton and zooplankton grazers has been recognised in Europe
and is described in a series of papers from the University of East

Anglia (4). Once macrophytes are lost, and the light climate reduced
by cyanobacterial blooms and /or suspended particles, re- establishment

may be extremely difficult and expensive.
It may be that the sedimts of many of our lakes and inland

rivers are so loaded with phosphorus that the problems of recurrent
cyanobacterial blooms or massive growth of weeds are irreversible.

An option we are currently investigating is the use of lake bed

cropping for scavenging of nutrients. Another possibility is the

utilisation of macrophytes in irrigation drainage channels to

scavenge nutrients from drainage waters. This will require reduction
of routine weed control practices and some tradeoff in hydraulic

capacity. The use of emergent aquatic plants to scavenge nutrients

from effluents in constructed wetlands has previously been researched
over many years (1). Optimistically, by converting some drainage
channels to wetlands, it may be possible to reduce aquatic herbicide

use while at the same time reducing the problems of eutrophication
in Australian inland freshwaters.
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