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WEED CONTROL IN CONSERVATION RESERVES AND AMENITY
AREAS OF AUSTRALIA

R.H. Groves
CSIRO Division of Plant Industry, GPO Box 1600, Canberra, A.C.T. 2601

Summary. Introduced plants occur in all conservation reserves and amenity areas of Australia.
Weediness of such plants varies - some are perceived merely as non-native, whilst others may
seriously endanger wildlife habitat and have considerable potential to spread and change natural
ecosystems. Case histories for control of different weeds in different regions of Australia are
presented. A review of these case histories shows that control programs combining
prescription burning, biological control and active revegetation may be ecologically more
appropriate and acceptable to users in the management of weeds of conservation and amenity
areas than ones relying solely on chemical methods.

INTRODUCTION

About 10% of the overall Australian flora is introduced (20). This proportion may range from
less than 5% in vegetation types such as hummock grassland in central Australia to as high as
25% or more in the floras of highly disturbed urban areas such as occur around Sydney (9).
Wherever introduced plants occur in natural vegetation they may modify ecosystem function
and alter wildlife habitat. Some introduced plants may be perceived as weeds solely because
the observer knows them to be not indigenous to the area, e.g. flatweed (Hypochoeris radicata)
and some Australian plants such as the now widespread Cootamundra wattle (Acacia baileyana)
which naturally is confined to a small region of central New South Wales. At the other end of
the scale of perceptions of weediness are plants such as the blackberries (Rubus spp.), giant
sensitive plant (Mimosa pigra) and bitou bush/boneseed (Chrysanthemoides monilifera) which
so dominate natural ecosystems that their weediness is apparent to nearly all observers. They
are seen by most people as alien elements in Australian natural landscapes. In between these
two extremes are the circa 2500 plants introduced to Australia either accidentally or deliberately.
Some are already weeds of conservation reserves and amenity areas; some may have the
potential to become so if their numbers increase or their present distribution enlarges.

In this review I wish to examine four case histories of individual weeds in conservation
reserves and amenity areas that have been chosen deliberately for their occurrence in different
representative regions of Australia. I aim to be not only geographically wide-ranging but, in
highlighting the ecology and control of a range of weeds, I also wish to highlight some of the
constraints imposed on weed management programs by their occurrence in natural ecosystems,
compared with the agricultural and/or pastoral situations usually studied by weed scientists in
this and other countries.

CONTROL OF BLACKBERRIES IN SOUTHERN AUSTRALIA

In southern Australia, blackberries (Rubus fruticosus agg.) comprise a complex of species of
which nine taxa have been described for Victoria (1). Some or all of these species occur
throughout south-eastern Australia and south-west Western Australia (2), where they may
occur as a separate stratum of prickly shrubs in margins and gaps in eucalypt forests of high-
rainfall regions and along waterways. Blackberries may be widespread and dominant in
disturbed sclerophyll vegetation (see e.g. 3) and along roadsides (15). Their abundance and
cover may seriously limit regeneration of native plant species and impede human and animal
movement, whilst providing suitable habitat and food for pest species such as foxes (Vulpes
vulpes) and rabbits (Oryctolagus cuniculus), as well as some native animals. Blackberries have
been proclaimed noxious in parts of or all the southern Australian states (2). All taxa reproduce
both from seeds and vegetatively by rooting of cane apices. Blackberries as a group may
already have reached their potential limits to distribution in southern Australia.

Present control of blackberries in natural situations relies heavily on the application of chemicals

such as 2,4,5-T and/or picloram, amitrole or triclopyr at various rates and times depending
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mainly on plant age and land use (2,21). National park authorities and forest departments are
major users of such herbicides and much of this overall use goes towards controlling
blackberries. In 1975 it was estimated that only 26% of the total Victorian infestation was
treated with herbicides and that 43% of the infestation was inaccessible to ground-spraying
equipment (2). Changes in application technology and the development of new herbicides may
increase the effectiveness of the chemicals applied but chemical control of blackberries in
conservation reserves will probably always be limited by factors such as inaccessibility and
changes in public attitudes to the use of herbicides in natural areas. Strategic applications may
increasingly replace extensive spraying of forests and riverine vegetation.

Biological control of blackberries is feasible using a mixture of strains of the rust Phragmidium
violaceum occurring on blackberry taxa in Europe (5). The blackberry rust has not yet been
approved as an agent for control of blackberries in southern Australia. Its eventual release
should do much to lessen the impact of blackberries on Australian natural communities. An
illegally introduced and released strain of Phragmidium violaceum is meanwhile spreading and
limiting the growth of some but not all blackberry taxa in southern Australia (24).

Effective control of blackberries on agricultural or pastoral land may be achieved using a
combination of herbicidal applications, planned burning, grazing with goats (8) and replanting
treated areas with desirable perennial pasture species or, where feasible, with a crop species.
Application of similar methods to control of blackberries on conservation reserves is limited at
present to the planned use of fire and some strategic application of herbicides to infestations
away from waterways. The immediate implementation of mycological control would help
towards overcoming these limitations to overall control. So too would an active research
program on revegetation of treated areas using native trees and shrubs, such as Acacia spp.
(27), that have the capacity to grow rapidly and shade sites suitable for re-invasion. Without
the latter deliberate change in ecological conditions, it seems to me that effective control of
blackberries in natural areas may never be achieved. More research attention to this aspect of
control of blackberries may be essential to a reduction in the impact of blackberries on
conservation reserves, waterways and roadsides in southern Australia.

CONTROL OF BITOU BUSH/BONESEED IN SOUTH-EASTERN AUSTRALIA

Two of the six known subspecies of the South African shrub Chrysanthemoides monilifera
have been introduced to Australia - bitou bush (ssp. rotundata) and boneseed (ssp. monilifera)
(22,10). Each subspecies is distributed differently in South Africa and, to a lesser extent as
yet, in southeastern Australia. Bitou bush occurs along the New South Wales and southern
Queensland coasts; boneseed in South Australia, Victoria, Tasmania and as far north as central
New South Wales. In southern and central New South Wales where the distributions of the
two subspecies overlap, bitou bush usually occurs seaward of boneseed. Boneseed has so far
been able to be eradicated from isolated occurrences in Western Australia (30); obviously, it has
the potential to grow there, as it has in inland areas of southeastern Australia, especially mallee
areas. Bitou bush has presumably yet to reach its potential limits to distribution in Queensland
(14) or in southern Australia where a single occurrence of it has been found recently in
suburban Melbourne (R. Adair, pers. comm.) Thus both subspecies may have potential to
spread still further.

In many ways bitou bush/boneseed may be seen as the ecological analogue in South Africa of
the Australian species Acacia longifolia in southeastern Australia. Invasion by either subspecies
of Chrysanthemoides reduces the indigenous component of coastal vegetation, the reverse of
the process occurring currently in South Africa (13). Both subspecies are vigorous perennial
shrubs with bird-dispersed fleshy fruits. They may dominate the shrub layer of low eucalypt
forest, coastal woodland and heathland. Because the shrubs are grazed by cattle they are only
weeds of natural areas.

Bitou bush/boneseed produces large numbers of long-lived dormant seeds which may be stored
in soil. Weathering or fire may reduce seed dormancy and facilitate seedling establishment.
Both subspecies are controlled by repeated hand-pulling of young plants by corps of volunteers
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or by the application as a spot spray of one of a range of herbicides (such as glyphosate) at
various rates to either mature plants or to seedlings (16,7). An appropriate fire regime may
limit bitou bush/boneseed plant numbers. For instance, if a prescriptive fire of low intensity
follows a wildfire of higher intensity over a period of less than the onset of flowering in
seedlings, the soil-seed store of boneseed can be reduced (16). A similar regime has been
advocated for bitou bush (29), with the possibility of using an application of herbicide to
replace the first fire. A greater level of vegetative regeneration in bitou bush compared with
boneseed (29) after fire makes the latter especially appropriate. The responses of the co-
occurring indigenous species to these prescriptions are unknown, however, and they need to be
more fully explored before national parks authorities implement such recommendations.

A biological control program for bitou bush/boneseed is being implemented currently by a
CONCOM Working Group, with several releases of insects imported from South Africa having
been approved and more to come (26). Insects which defoliate plants, drastically reduce seed
viability or prevent flowering look potentially promising, especially if they can co-exist on
individual plants. But it is early days yet! As with overall control of blackberries, a deficiency
in the present research program is the lack of ecological knowledge on the factors controlling
establishment and growth of the indigenous species such as Acacia longifolia that co-occur with
the weed, and which may compete successfully with weakened bitou bush/boneseed plants.
The ability of the root systems of native species to stabilise erodible sands must be a high
priority in revegetating many of the coastal reserves at present colonised by bitou
bush/boneseed. A further deficiency of the present research program is lack of knowledge on
the pathogens that also may be limiting numbers of bitou bush/boneseed propagules in South
Africa. Only by filling these gaps in knowledge and integrating results on these aspects with a
quantitative understanding of present control methods will long-term control of bitou
bush/boneseed in natural vegetation be attained.

CONTROL OF GIANT SENSITIVE PLANT IN NORTHERN AUSTRALIA

Giant sensitive plant (Mimosa pigra) is native to tropical central America. It has been
introduced to many other tropical wet-dry countries, including the Darwin region of northern
Australia (18). M. pigra is a tall prickly leguminous shrub with water-dispersed pods that has
spread from Darwin Botanic Gardens in the last 40 or so years. It reproduces only from seeds
in Australia. Initially it spread down the Adelaide River flood-plain, by colonising wetlands
already disturbed by frequent fires and the activities of feral buffalo (Bubalus bubalis). M.
pigra is currently a major weed of wetland vegetation across about 450 km of the Northern
Territory; it has considerable potential for further spread across the wet-dry tropics from
northwest Western Australia to southern Queensland (see Figure 4, 18). Its gradual spread into
Arnhemland is of concern because of the high conservation value of wetlands in Kakadu
National Park.

In wetland areas the shrub forms dense tall thickets that shade native tree seedlings and all
components of the ground stratum (4). The continued spread of M. pigra may endanger the
habitat of several waterbirds, especially the magpie goose (Anseranas semipalmata) which
needs dense stands of native sedges for nesting and food. On the other hand, thickets of M.
pigra contain higher populations of the rare marsupial mouse Sminthopsis virginiae than areas
of native vegetation (4). Presence of M. pigra may also hinder bird-watching by visitors to
conservation reserves in the region.

Present control programs on M. pigra aim to limit its spread into new areas and to reduce its
impact where it already occurs. Both aims are met by a program of aerial- or ground-
application of a range of herbicides that also, in the cases of dicamba and triclopyr, may be
applied to cut stumps or to basal bark respectively (18). Dense thickets of M. pigra may burn
only after an initial application of herbicide opens the canopy and allows sufficient herbaceous
vegetation to grow and thus carry a fire capable of killing standing plants and surface seeds.
Follow-up chemical treatment of the crop of seedlings arising from soil-stored seeds in
response to the heating effects of the fire is a necessary component of an effective control
program.
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A collaborative program on biological control of M. pigra has been in progress for 6 years in
both Australia and Thailand. In that time at least five insects have been released in Australia.
The two seed-eating beetles have yet to reduce seed production but the effects of two stem-
boring moths released in 1989 seem more promising at the moment.(18).

Mimosa pigra is presently the most important weed of conservation reserves in northern
Australia. It has potential for further spread; at this stage, it seems that only a successful
program of biological control will limit that potential. How best to stimulate the growth of
native wetland plants, especially the sedges, to replace M. pigra weakened by the activities of
introduced natural enemies, is largely unknown at present. Control of feral buffalo must be
hel;iin%i in this regard, however, as may a greater understanding of the role of fire in tropical
wetlands.

CONTROL OF TAMARISK IN CENTRAL AUSTRALIA

Trees of tamarisk (Tamarix aphylla) currently occur along several hundred kilometres of the
Finke River, the largest river system in arid central Australia (11). Tamarisk has been
introduced to many areas of arid and semi-arid Australia as a shade tree around human
settlements. The species has spread along the Finke River system since the 1974 floods as a
result of a combination of seed dispersal in floodwater, reduction in cover of the native eucalypt
(E. camaldulensis) as a result of flood damage of river banks together with the effects of 100
years of grazing by domestic and feral stock, as well as of rises in salinity of riverwater from
discharge of salt from the Amadeus palaeoriver system (11). Tamarisk invasion is
accompanied by a different and more salt-tolerant ground flora, an increase in the number of
understorey weed species and a reduction in numbers of native birds and reptiles (11).

Several other tamarisk species have been introduced to the arid lands of western USA where
they may cause major ecological problems in conservation reserves (10). In Death Valley
National Monument an exceptional flood in 1969 seems to have triggered the spread of the
small seeds of tamarisk in flood waters. Tamarisk is still spreading in that and other western
U.S. conservation reserves (19). Loope et al. (19) comment "Large amounts of transpiring
tamarisk lower water tables, reducing habitat for aquatic life and reducing water sources for big
horn sheep, migratory waterfowl, and other wildlife. Native vegetation is also crowded out.”
Native fish species seem especially at risk because of the lowered water table. Physical
removal of tamarisk, followed by herbicide application to cut stumps, by the US National Park
Service at one site led to rises in water levels and expansion of the habitat for particular fish
species.

I cite this particular case history partly because I wish to draw attention to a weed invasion
occurring currently in arid Australia and one on which research has only just begun. The
lesson to be learnt from previous research in ecologically similar situations in US conservation
reserves should alert weed control and land use agencies to the potential problem facing arid
Australian ecosystems. Another aspect of the current invasion of tamarisk in central Australia is
that presumably similar invasions could occur from other existing plantings of tamarisk,
especially those in western New South Wales (G. Griffin, pers. comm.), and especially after a
major flood event. Should a tamarisk invasion ever occur in the Murray-Darling system, the
ecological consequences may be considerable. Biological control of tamarisk may need to be
considered before such a major change in several inland Australian ecosystems occurs.

CONCLUDING DISCUSSION

Many other plants are presently weedy in conservation areas. For instance, bridal creeper
(Myrsiphyllum asparagoides) occurs throughout coastal and inland reserves from Western
Australia to Tamworth, NSW, Scotch broom (Cytisus scoparius) has invaded the subalpine
areas of Barrington Tops National Park near Newcastle, rosy dock (Rumex vesicarius) and the
buffel grasses (Cenchrus spp.) are becoming weedy in central Australian reserves (G. Griffin,

PROCEEDINGS OF THE 9 TH AUSTRALIAN WEEDS CONFERENCE
ADELAIDE. SOUTH AUSTRALIA. AUGUST 6-10 1990



101

pers. comm.), the several asparagus ferns (Protasparagus spp.) are spreading in subtropical
rainforest remnants in coastal New South Wales and southern Queensland, and spiny emex
(Emex australis) is a major weed in Kalbarri National Park in Western Australia, as well as on
adjoining pastoral land. Based on the biology of these species and the four case histories
presented above, I conclude:

1. Many of the present major weeds of conservation reserves were introduced or dispersed
deliberately - sometimes for very good reasons, e.g. the soil-binding properties of blackberry
along creek banks or of bitou bush/boneseed on sand dunes. Future weeds of conservation
reserves may already be growing in suburban or homestead gardens and not necessarily be
waiting to enter Australia from other countries.

2. Indigenous species presently widely planted in gardens and parks for their horticultural
attractiveness may become increasingly invasive in conservation reserves away from the region
to which they are naturally distributed. Cootamundra wattle, pittosporum (P. undulatum) and
Sollya heterophylla are some southern Australian examples of this increasing phenomenon.

3. Among the present major weeds of conservation areas there is a predominance of plants
with either hard seeds (bitou bush/boneseed, Mimosa pigra, Cootamundra wattle, Scotch
broom) or with fleshy, bird-dispersed seeds (bridal creeper, the asparagus ferns, pittosporum,
bitou bush/boneseed, Sollya heterophylla). The attribute of the former group to germinate
prolifically after fire makes it especially weedy in many fire-prone Australian natural
ecosystems.

4. The major weeds I have mentioned may be permanently changing natural ecosystems either
by shading (blackberries, bitou bush/boneseed, Mimosa pigra), by increasing the nitrogen
status (Mimosa pigra, Scotch broom, Cootamundra wattle), by lowering water tables
(tamarisk), increasing saline levels (tamarisk) or by radically changing fuel levels (veldt grass,
Ehrharta calycina, in King's Park, Perth). These often-subtle changes to ecosystem properties
may endanger regeneration of the invaded plant community and of the habitats of native
animals.

5. The success of control programs for weeds in areas of natural vegetation, whether
conservation reserves or not, will depend on the extent to which different control methods can
be combined, especially those involving prescription burning, biological and chemical control
and active programs of revegetation. Those programs relying solely on chemical control may
be neither successful nor acceptable to the present and future users of conservation areas.

6. For weed control programs to be more successful in the future, knowledge of the biology of
individual species and of the functioning of the ecosystems they occupy must be increased. So
too must knowledge of the biology of the indigenous species that may compete successfully
with the introduced weeds in revegetation programs (23). The latter aspect seems to require
much greater attention in overall control programs, including those on biological control, than it
receives presently.

A number of reviews of weeds and weed control programs in conservation reserves have been
written recently (see e.g. 12, 25, 28, 13, J. Swarbrick, unpublished). Much money is
currently being spent by National Parks & Wildlife Services on weed control, including their
joint funding with CSIRO of the current biological control program on bitou bush/boneseed
(26). There is increasing concern about the weediness of bridal creeper (6) in southern
Australia and of Mimosa pigra (17) in northern Australia. Visitors' awareness of such weeds is
changing. Research on control of these weeds is increasing. The anticipated success of several
current biological control programs on these major weeds of conservation reserves and amenity
areas may help to catalyse a more concerted attempt to control some other plants now present in
reserves that have potential to become the next major weeds of the representative samples of
Australian natural ecosystems now contained in national parks and nature reserves. If we do
not control at least some of these weeds soon, the continued integrity of the natural ecosystems
being invaded will be increasingly threatened, as is already happening in many reserves
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adjoining coastal Australian cities. We must act now to minimise the effects of weeds in the
future.
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