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Weed terms
The following are often associated 
with the term ‘weed’:

Alien plant: A plant not native to a 
particular region and whose presence 
is due to intentional or accidental 
introduction by people. 

Naturalised plant: An alien plant 
that reproduces consistently and 
successfully over many life cycles 
without direct intervention by people.

Invasive plant: A naturalised 
plant that produces offspring at a 
considerable distance from the parent 
plant. Such plants often do this 
rapidly and/or aggressively.

Environmental weed: A plant that 
has negative environmental effects in 
a region or plant community to which 
it is not native.

Source: Sindel and Richardson (2000)

Important

Good weed management requires 
careful planning. Following the 
principles outlined in this chapter 
should set you on the path towards 
successful weed management. 

Para grass. Photograph: Colin G. Wilson

Managing weeds

Our appreciation of what constitutes a weed depends very much on our point of view.  There 
are no good or bad plants, just plants growing where they’re not wanted. These are the 
plants we call weeds, and they can and frequently do, include native plants. 

Many weeds are fairly benign because they remain minor components of the plant 
community and do not possess prickles, poisons or other undesirable traits. Some only 
do well in areas that are badly disturbed. The weeds that really ought to concern us are 
the ones capable of having a major impact on the values of our land. They might cause 
significant changes to vegetation structure, promote fires, clog drains, lead to native plant 
or animal loss, detract from aesthetic appeal, or reduce the profitability of our land. 

This chapter discusses why weeds can and have become such a major problem across 
parts of northern Australia and why they often become a source of conflict. The key weeds 
capable of radically changing the ecosystems in which they grow are briefly described. 
Knowing how such plants spread and establish is the first step to bringing them under 
control; or at least managing their current extent. A range of control methods are explained, 
but unfortunately, there is no silver bullet. Successful and cost-effective weed control often 
means combining different control methods and most importantly, getting them early and 
ensuring good monitoring and follow-up. 

5 



Controlling coffee bush on steep slopes. While valued in tropical regions for cattle fodder, shade and firewood; it is also a weed of disturbed land. Photograph: Brent Whitworth
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One thing’s for certain…Weeds are 
more than a nuisance in the garden. 
They are a major threat to the economy 
and environment of Australia. Sixty to 
seventy percent of Australia’s weed 
species are actually garden escapees.

Physical removal of mission grass is effective for small 
outbreaks but care must be taken to remove all the seeds.

A source of conflict
Weed problems often create conflict. This is because the perspective of the land user is 
critical in defining a plant as a weed and because there are so many different ways in which 
a plant can be perceived as a weed. Introduced pastures and ornamental or garden plants 
are prominent examples. 

A great variety of problems
Weeds cause a great variety of problems. The problems identified with a particular species 
depend upon the circumstances in which it is growing and, again, someone’s particular 
perspective. One way of classifying the impacts of weeds is according to the sector that is 
affected. Any one species of weed may be a problem for any or all of these sectors.

Cropping
Crop weeds compete with agricultural crops and so reduce yields and profits. Weed control 
is a major burden on Australian agricultural industries and is estimated to cost them around 
$4 billion each year. 

Pastures
Pasture weeds can jeopardise animal production in a number of ways. Probably the most 
common is through competition with more desirable pasture species. Pasture weeds can 
be toxic to livestock and cause either death or ill health. They can also impact livestock 
husbandry practices (such as mustering), and affect livestock products by tainting meat 
and contaminating wool.

Forestry
Forestry weeds either compete with forestry trees or inhibit forestry practices. Many native 
species are regarded as weeds of forestry in Australia.

Waterweeds
Many aquatic plants are weeds of wetlands, rivers, creeks, irrigation infrastructure, lakes 
and dams. Waterweeds can:

impossible.

significant quantities.

Why are weeds a problem? by Tony Grice

Photograph: Nicholas Smith

Fact



Human health
Some weeds pose a threat to human health. Many plants are toxic to humans if eaten, 
but fortunately this doesn’t happen very often. Allergic reactions to plants are, however, 
far more significant. Pollen can cause asthma, for example, and contact with parthenium 
weed or its pollen can cause severe allergic reactions including dermatitis, hay fever and 
asthma.

Environmental weeds
Environmental weeds are plants that have a negative environmental effect on a region or 
plant community in which they are not native. Environmental weeds can:

communities.

some animal species may actually benefit from the spread of certain weeds, the net 
effect is likely to be negative.) 

In northern Australia, invasion of woodlands by grasses such as gamba grass and buffel 
grass increase fire intensity and frequency by increasing the quantity of dry fuel available. 
More intense and/or more frequent fires can cause the death of native trees, affect the 
survival of ground-nesting birds and increase the threat of fires to people and property, 
especially on rural-urban fringes (see Chapter 4).

While extensively used in rangeland reclamation and 
valued as a fodder grass, buffel grass can transform 
tropical savannas by increasing fuel loads and hence fire 
frequency and intensity. 

Rubber bush is one of many weeds thought to have been 
introduced to Australia as ornamental garden plants. Found 
in all three north Australian jurisdictions, rubber bush forms 
dense thickets which compete with native plants. 

Photographs: Colin G. Wilson
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Ten basic principles of good weed management
Effective weed control takes a lot of hard work and plenty of persistence, but if all that effort and expense is to 
achieve something lasting, the planning must come first. Here are a series of weed management principles that 
should be kept in mind when preparing a plan.

10
1. Landowners and land managers are responsible for 

weed management. 
 If weeds are on land that you own or manage, they’re 

your responsibility. It doesn’t matter where they came 
from.

2. Weed management is an integral part of  
all land management 

 You can’t manage weeds in isolation from other land 
management activities. Weed infestations are affected 
by feral animals, stock or vehicle movements, fires, 
earthworks, building activity, vegetation clearance, irrigation 
and fertilisers etc. 

3. Prevention is better and cheaper than cure  
 This is so obvious it almost goes without saying, but it can 

be amazing how little attention it gets in practice. It is much 
cheaper and more effective to prevent weeds from arriving 
in the first place than to try and deal with them once they 
are well established.

4. Early detection followed by swift action  
is essential

 When a weed establishes on your land, the sooner it’s 
detected and dealt with, the better are your chances of 
control or eradication. Less effort and expense will also be 
needed. Therefore, identifying and surveying likely points 
of weed introduction and patrolling relatively weed-free 
areas (to make sure they stay that way) are extremely cost-
effective practices.

 If you’re not prepared to do the hard yards, don’t even 
bother starting.  

6. Integrate your control methods 
 Don’t put all your eggs in one basket. Most effective weed 

management programs use a range of tools such as 
herbicides, hand pulling, slashing, quarantine, fire, feral 
animal control, fencing, biological control, vehicle wash-
down, revegetation and education. 

7. The neighbourhood that weeds together  
succeeds together

 You must cooperate with your neighbours (especially 
those upstream) if you want to effectively manage weeds. 
The Woodstock Landcare Group near Townsville is a great 
example of this (see the case study on page 134).

8. Sometimes it’s OK to do nothing about a weed 
infestation

 Sometimes weeds are just too widespread and well 
entrenched for there to be any realistic hope of control. Put 
resources where they will make a difference, especially into 
prevention.

9. Don’t fall victim to the sunken costs syndrome
 Don’t persist with something just because it has had an 

enormous investment of time and money.  If it is intrinsically 
worth doing, then continue. But look forwards, not 
backwards. Don’t throw good money after bad.

10. Do everything by the book
 Don’t cut corners. Make sure that any herbicides used are 

the most appropriate for the weed and the situation and 
are registered for the purpose. Ensure that vehicles are 
thoroughly cleaned before venturing into weed-free areas, 
that grading and slashing proceeds towards, and not away 
from, weed infestations, and that introduced hay, soil and 
other materials are clean.

Planning for weed control by Colin G. Wilson



What to put in your weed control plan
Prepare a weed control plan each year to allocate your time and resources most efficiently. 
Include the following:

1. Survey for weeds and monitor changes
Know what’s lurking out there. Get to know the plants on your patch.

activities.  

along watercourses, in places of feral animal activity, along roads, tracks and fence 
lines, where mulch or soil has been introduced, and where earth moving or building 
activity has taken place.

Sometimes seeds can lie dormant for years.

without delay, being careful not to scatter seeds. It’s important to get an early diagnosis 
of any new potential weed.

the source and any daughter infestations.  

2. Identify and prioritise weed species and areas for control
Take into account things like the impact of the weed on your land, the potential for spread, 
your time and resources, the effectiveness of available control methods, weed threats from 
surrounding properties and the relevant State/Territory legislation (see page 118).

environmental and economic impacts of weed species present on your land.

important features such as drainage lines, roads, tracks, fencelines, buildings and 
infrastructure. Map other features or values that might be important such as fire 
history, feral animal activity or significant native vegetation. The latter may be mapped 
within broader vegetation management units as described in Chapter 3 (page 37).

107) to help set priorities for action against particular weed species or for particular 
areas or catchments.

For a look at how the Northern 
Territory Government planned the 
management of gamba grass at a 
regional scale see Steve Wingrave’s 
case study on page 108.

Gamba grass is now a declared weed 
in Western Australia, Northern Territory 
and Queensland. 

Regularly surveying your property for isolated weed 
outbreaks can prevent the spread of infestations. This is 
particularly important for serious weeds such as mimosa, 
the seeds of which can lie dormant for many years. 

Photographs: Colin G. Wilson

Tip
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3. Prevent the introduction of weeds 

Prevention is far better and cheaper than cure.

weeds that you find.

weed-free areas.

destroy any weeds found.

out in people’s gardens.

discourage plantings of potentially invasive species.

4. Maintain weed-free areas 

Apart from stopping weeds arriving in the first place, about the most cost-effective thing you 
can do is stop weeds from establishing in clean areas.

chance of seed spread.

5. Reduce the impact of existing weeds

This always comes after the previous two objectives.

downstream.

species or in particular areas.

Make sure that machines and 
vehicles coming onto your property 
are thoroughly cleaned before arrival. 
This is especially important if they will 
be used off-road or involved in earth 
works or slashing.

Establish a place where vehicles 
and machines can be washed down. 
Make sure there’s a mechanism 
to trap seeds such as a sump or 
gravel bed. Wash down vehicles and 
machinery before and after venturing 
off established roads.

Avoid nutrient enrichment, such as 
use of fertilisers and mulch that favour 
exotic plants over native species.

Before using herbicides do a course 
in safe chemical handling. Make sure 
you use appropriate safety equipment 
and only use recommended 
chemicals, mixtures and application 
rates.



6. Use safe and effective control methods

 (see more about control methods on page 128)

safety equipment and with runoff directed into a lime pit.

into a lime pit.

the instructions on the label.

7. Review your progress 
Weed control plans need periodic fine-tuning, and occasionally a complete overhaul.

efficiently.

or your plan needs revising. See more about monitoring, evaluation and maintenance 
on page 140.

AREA 1. Largely free of known weed 
infestations

2. Known weed infestations and 
high probability of spread; 
particular land values to 
protect

3. Known weed infestations, away 
from public view, no particular 
land values at risk, high 
disturbance from ferals etc.

1. Legal requirement to eradicate; and/or 
known to be invasive but present in 
small, discrete populations

PRIORITY 1

Eradicate as a matter of urgency

PRIORITY 1

Eradicate as a matter of urgency

PRIORITY 1

Eradicate as a matter of urgency

2. Legal requirement to control spread; 
and/or invasive but already too 
widespread to eradicate

PRIORITY 1 

Eradicate as a matter of urgency

PRIORITY 2

Implement control action as soon 
as practicable

PRIORITY 3

Control when the opportunity arises

3. Widespread but relatively innocuous; or 
uncommon but not known to be highly 
invasive

PRIORITY 2

Implement control action as soon 
as practicable

PRIORITY 3

Control when the opportunity 
arises

PRIORITY 4 

Control only if resources allow, or 
in conjunction with other, higher 
priority control operations

4. Ornamentals away from public view with 
little chance of spreading; or plants with 
some historical or cultural significance

PRIORITY 3

Control when the opportunity 
arises

PRIORITY 4 

Control only if resources allow, or 
in conjunction with other, higher 
priority control operations

PRIORITY 5

Keep under observation in case of 
unexpected spread

WEEDS

Use this weed management matrix to help set your weed management priorities.

Chainsawing Mimosa pigra at Burrells Creek in the upper 
Adelaide River catchment. After chainsawing, a herbicide is 
applied using the cut stump method. 
Photograph: Sally Dowdell
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CASE STUDY by Steve Wingrave

Gamba grass
A regional approach to managing weeds on Top End roadsides Dec-04

The management of any weed requires a well thought out, coordinated and planned approach. This is 
regardless of the size of the property on which the infestation is found. In many cases, it’s a matter of making 
the best use of limited resources.

Getting the best results from the least resources
Gamba grass is a tall perennial grass introduced to the Top End as a pasture species. The Northern Territory Department of 
Natural Resources, Environment, The Arts and Sport has a strategy for managing this weed on roadsides in the Top End. Roadside 
management is an essential part of managing this weed because roads provide a very efficient means of spreading it across and 
between regions. 

Before an on-ground weed control program was started a number of questions were asked to make sure the best results would be 
gained from the least resources used. Regardless of the size of block you manage and the type of weed problem you have, you could 
ask yourself similar questions. 

Questions to ask…

1. Distribution
How is the weed distributed? 
Describe where there are ‘scattered plants’, ‘clumps of plants’ 
and an ‘extensive high density’ of plants. Clearly show where the 
good bits and the really bad bits are.

2. Priorities  
Where are the most important places to start? 
What do you want to achieve for your efforts?
Generally, important areas are those where there are currently 
low levels of infestation and the risk of further establishment is 
high. Areas where the risk of spread is high are also important.

3. Resources 
What resources do you have? 
The most important resource you have is information about the 
weed. Other resources may include labour, equipment, time and 
herbicide. 

4. Land use expectation
What do you want from your land? 
How does the weed impact on what you want from your land and 
how can this be managed effectively? For example gamba grass 
grows to four metres high and must be managed to keep the 
road corridor safe.

5. Objectives 
What do you want to achieve? 
This will generally be influenced by the amount of weeds present 
and the resources available for management. For gamba grass 
for example, in areas where there are ‘scattered plants’ the 
short-term objective is to eradicate them, while the longer-term 
objective is to prevent their re-introduction.

6. Methodology
What methods are available for management? 
The resources available and the specific objective for the area 
will determine the method used. Gamba grass can be controlled 
using herbicides, physical removal of clumps, fire and to a lesser 
extent slashing. Herbicides are the best option with roadside 
weed management, because of the size of the infestation and 
area of land being managed.



Gamba grass is a tall and vigorous weed that poses a significant roadside safety 
hazard if not properly managed. 
Photograph: Department of Natural Resources, Environment, The Arts and Sport

Want more information?
Contact the Weeds Management branch of the Northern 
Territory Department of Natural Resources, Environment, 
The Arts and Sport:

Darwin and Top End (08) 8999 4567 

Katherine and Gulf (08) 8973 8107

Tennant Creek and Barkly  (08) 8962 4495

OR go to www.nt.gov.au/nreta,  
click on ‘Natural resources’ and ‘Weeds’.

Also see Jaemie Page’s discussion about the control of 
invasive grass species later in this chapter.

7. Plant ecology
What is the weed’s lifecycle? 
Gamba grass survives more than one year and has distinct 
periods when it germinates, actively grows and produces seed. 
The majority of seed is viable for only two years, meaning that 
if seed production is prevented and seed spread managed, 
relatively clean areas can be made and kept clean.

8. Timing
When will you be doing the control?
Knowing the weed’s lifecycle means that you can do your control 
at the most effective time. The gamba grass roadside program 
commences at the start of the germination and active growth 
period at the beginning of the wet season. At this time, the 
plants are small and simple to distinguish, seed production has 
not yet started, and the plants are cheapest to control. 

Remember that it’s important to start by concentrating your 
efforts where an outcome is achievable. Ensure that all your land 
management activities complement your weed control program 
and review and make any necessary changes to your program 
each year. 
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Mimosa  Mimosa pigra  

Para grass  Urochloa mutica / Brachiaria mutica  
Photographs: Colin G. Wilson

Olive hymenachne  Hymenachne amplexicaulis   

Environment Key weed

Wetlands Cabomba
Mimosa
Olive hymenachne
Para grass
Salvinia

Dry lands Calopo
Centro
Creeping sensitive plant
Gamba grass
Grader grass
Green panic
Green (spinyhead) sida 
Guinea grass
Leucaena
Mint weed (hyptis)
Mission grass
Rubber vine
Sicklepod
Siratro
Snakeweed

Rainforest Candlestick cassia 
(candle bush)
Orchid/butterfly tree
Poinciana
Siam weed
Siamese cassia

Environment Key weed

Semi-arid/
arid

Bellyache bush
Buffel grass
Chinee apple
Mesquite
Neem
Noogoora burr
Parkinsonia
Parthenium
Prickly acacia

What is a key weed?
Key weeds are those able to radically change the ecosystems in which they grow – 
to the extent that they force out or replace native vegetation and have a significant 
negative effect on wildlife. For this reason most of these species are perennials 

Seasonally dry tropics

Semi arid to arid

and many are woody plants. Key weeds 
are described according to two climatic 
zones:

Seasonally dry tropics – average 
annual rainfall from 800 mm to 
1600 mm with rainfall only in the 
wet season. This section covers 
wetland, dryland and rainforest 
weeds. 

Semi arid to arid – average annual 
rainfall from 200 mm to 800 mm 
with predominantly summer (but 
very high variability) rainfall. 

Photograph: Qld DNRMW

Key weeds of northern Australia by Andrew Mitchell and Garry Werren



Seasonally dry tropics – Wetland weeds
Mimosa  Mimosa pigra
Takes over entire flood plains and is perhaps the nastiest weed in Australia. It is a Weed 
of National Significance (see explanation on page 125). Mimosa has hooked spines on its 
leaves and stems and forms impenetrable thickets, turning grasslands to spiny scrub. It 
severely alters the natural ecology and restricts human access. 

Para grass  Urochloa mutica / Brachiaria mutica
An introduced wetland pasture grass that can grow in shallow water and is able to displace 
native species. It was spread intentionally during the mimosa control program to suppress 
mimosa. Unlike mimosa it does not radically change the landscape. It does, however, 
eliminate wild rice and water chestnuts/bulkuru, which are the principle fattening foods of 
magpie geese. It is also a serious weed in the irrigation areas of Queensland and Western 
Australia. 

Olive hymenachne  Hymenachne amplexicaulis
An introduced ponded-pasture grass that is becoming a major weed of flood plains in the 
Northern Territory. It is a Weed of National Significance. It has taken over a number of 
lagoons that are too deep for native and other introduced grasses and is spreading rapidly 
by seed. It is also a serious weed of irrigation and sugar cane areas in Queensland.

Cabomba Cabomba caroliniana Photograph: Qld DNRMW

Gamba grass  Andropogon gayanus 

Salvinia  Salvinia molesta  Photograph: Colin G. Wilson

Mission grass  Pennisetum polystachion /  
Pennisetum pedicellatum 

Photographs: Colin G. Wilson
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Salvinia  Salvinia molesta
This free-floating fern is a Weed of National Significance. It is a serious weed of billabongs 
and rivers and can make fishing difficult. It is present in Kakadu National Park and is the 
subject of an eradication program in Lily Creek Lagoon near Kununurra (see Noel Wilson’s 
case study on page 135).

Cabomba Cabomba caroliniana
This rooted aquatic herb forms dense masses in freshwater. It is a Weed of National 
Significance. It is a serious weed of water reservoirs. In 2004 it was discovered downstream 
of Darwin River Dam in the Northern Territory, where it is being eradicated. It is present in 
Queensland. 

Seasonally dry tropics – Dryland weeds

Gamba grass  Andropogon gayanus
A four metre tall introduced pasture species that is becoming very common in the Darwin 
area and parts of Cape York. Gamba grass can eliminate woody competitors by increasing 
fire intensity and frequency. More information about gamba grass can be found on pages  
108 and 136.

Mission grass  Pennisetum polystachion / Pennisetum pedicellatum
These two grass species are both known as mission grass and were accidental introductions 
to the Darwin area in the 1950s. Both species increase fire frequency and intensity.  

Guinea grass  Megathyrsus maximus var. maximus  

Leucaena (coffee bush)  Leucaena leucocephala  

Grader grass  Themeda quadrivalvis                                        Rubbervine  Cryptostegia grandiflora 

Photographs: Colin G. Wilson



Calopo  Calopogonium mucunoides   Centro  Centrosema molle

Creeping sensitive plant Mimosa diplotricha 

Green panic  Urochloa maxima   Guinea grass  Megathyrsus maximus var. maximus
Green panic and Guinea grass are the same grass known by two common names and two 
Latin names. It was introduced and is still used as a pasture grass. It is an environmental 
weed that increases fire frequency and intensity. It is a serious weed in young sugarcane. 

Grader grass  Themeda quadrivalvis
This was probably an accidental introduction as it is inedible to stock. Its seed is easily 
transported by earth moving equipment. Grader grass readily establishes in disturbed areas 
along roads and in overgrazed pastures.  

Rubbervine  Cryptostegia grandiflora
Rubbervine is a Weed of National Significance and a very serious weed in Queensland. It 
has been kept out of other States by being destroyed wherever found. An infestation was 
found at Willare near Derby in 2005 and is being eradicated. Rubbervine rust (Maravalia 
cryptostegiae) is a recently released pathogen that is reducing its competitiveness. A case 
study about the Woodstock Landcare Groups’ efforts to control this weed is on page 134. 

Leucaena (coffee bush)  Leucaena leucocephala
Coffee bush seems to be a particularly bad weed in and around coastal margins and along 
inland creeks. It also invades disturbed rainforest.  

Calopo Calopogonium mucunoides   Siratro  Macroptilium atropurpurea
Centro  Centrosema molle
Calopo, siratro and centro are all weedy vine species introduced as pasture legumes.

Photographs: Colin G. Wilson

CHAPTER 5 – MANAGING WEEDS    THE BUSH BOOK  GREENING AUSTRALIA  113



GREENING AUSTRALIA  THE BUSH BOOK   CHAPTER 5 – MANAGING WEEDS114

Creeping sensitive plant  Mimosa diplotricha
A serious weed of sugarcane in Queensland that is fortunately not present in the other 
northern States. 

Sicklepod  Senna obtusifolia   Green (spinyhead) sida  Sida acuta
Mint weed (hyptis)  Hyptis sauveolens   Snakeweed  Stachytarpheta species
Java bean, sicklepod, mint weed and the snakeweeds are semi-perennial weeds of disturbed 
areas and overgrazed pastures. Stachytarpheta cayennensis is pictured above left.

Seasonally dry tropics – Rainforest weeds
Poinciana  Delonix regia
Poinciana is a serious weed in rainforest patches especially behind beaches and along rivers.

Siamese cassia  Senna siamea   Orchid/butterfly tree  Bauhinia monandra 
Siamese cassia and the orchid or butterfly tree are significant weeds in Queensland. They 
have shown some weedy tendencies in the Northern Territory, but have not as yet shown 
such tendencies in Western Australia. 

Candlestick cassia (candle bush)  Senna alata
A serious weed of creeks and drains.  

Siam weed  Chromolaena odorata
This is currently under eradication in the Tully to Townsville area in Queensland. It poses the 
most serious threat to the environment and agriculture in Australia’s wet and seasonally 
wet tropics and it is imperative that it is eradicated.

Snakeweed  Stachytarpheta cayennensis  

Sicklepod  Senna obtusifolia

Mint weed (hyptis)  Hyptis sauveolens

Green (spinyhead) sida  Sida acuta

Photographs: Colin G. Wilson



Semi-arid/arid 
Buffel grass  Cenchrus ciliaris
Buffel grass was introduced as a pasture grass and for soil rehablitation throughout semi-
arid and arid areas and has become established in disturbed areas and along creeks. This 
has often occurred at the expense of the native grasses and herbs. It will probably never 
establish in the desert spinifex plains, but has become a major weed of the parks around 
Alice Springs. Buffel grass increases fire frequency and intensity. Many pastoralists love it; 
environmentalists hate it! 

Bellyache bush  Jatropha gossypifolia
This shrub was introduced as a medicinal herb/garden shrub. It invades disturbed habitats 
(especially creeks) and is locally abundant across the northern States. It is inedible to stock. 

Neem  Azadirachta indica
This is a garden tree with berries that are eaten (and spread) by birds. This species is 
spreading alarmingly into undisturbed bush near towns and homesteads in the semi-arid 
region of northern Australia. See page 132 for a case study about tackling the neem 
problem around Kununurra.

Prosopis species
These species are thorny central American shrubby trees and are Weeds of National 
Significance. A number of species were introduced for fodder and shade purposes and are 
now present in isolated pockets across northern Australia. Their large thorns can pierce car 
tyres and where it dominates, a continuous string of flat tyres can make access impractical! 
It grows very well on cracking clays. 

Poinciana  Delonix regia Siamese cassia   Senna siamea 

Candlestick cassia (candle bush)  Senna alata 

Siam weed  Chromolaena odorata

Photographs: Colin G. Wilson
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Prickly acacia  Acacia nilotica
This Weed of National Significance was introduced for fodder and now dominates large 
areas of black soil in western Queensland. A 36,000 ha infestation was recently found near 
Wyndham in Western Australia.  

Chinee apple  Ziziphus mauritiana
This is a common weed in the Townsville area and westward to the Gulf plains where it 
forms thickets. It is found sporadically in most towns in the north where it is a favourite food 
of hungry children. It grows well on black soil in the Kununurra area and around Broome 
it grows well in disturbed vine thickets behind beaches. See the case study on page 134 
about how a landcare group is tackling this problem in northern Queensland.

Parkinsonia  Parkinsonia aculeata
Parkinsonia is a thorny weedy tree that forms impenetrable thickets on river floodplains.  
It is a Weed of National Significance.

Parthenium  Parthenium hysterophorus  Noogoora burr  Xanthium occidentale 
Parthenium and Noogoora burr are annual daisies spread by stock and earth moving 
equipment.  Parthenium is a Weed of National Significance but is currently only found in 
Queensland. Outbreaks have occurred in other States (such as that east of Katherine in the 
Northern Territory) but these have been eradicated. This species causes a severe allergic 
reaction in some people. Noogoora burr is found across the north, but is mainly restricted 
to alluvial soils in major river systems.

Buffel grass  Cenchrus ciliaris  Photographs: Colin G. Wilson

Bellyache bush  Jatropha gossypifolia 

Neem  Azadirachta indica

Mesquite  Prosopis species  Photograph: Qld DNRMW



Prickly acacia  Acacia nilotica  Photograph: Qld DNRMW

Chinee apple  Ziziphus mauritiana  Parthenium  Parthenium hysterophorus  Photograph: Qld DNRMW

  Photographs: Colin G. Wilson

Noogoora burr  Xanthium occidentaleParkinsonia  Parkinsonia aculeata
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Legislation Purpose and components1 Strategies and guidelines2 Declared weed classes3 Responsible agency

COMMONWEALTH

Quarantine Act 1908  Prohibits the entry of potential 
weeds and weed seeds and 
empowers the Australian 
Quarantine and Inspection Service 
to regulate the importation of all 
plant material into Australia based 
on a Weed Risk Assessment 
system.

Australian weeds strategy: 
A national strategy for weed 
management in Australia 
(2006). 

Department of 
Environment and Water
Ph: 02 6274 1111
www.dew.gov.au

Go to ‘Biodiversity’, 
‘Invasive species’ and 
‘Weeds’

Environment Protection 
and Biodiversity 
Conservation Act 1999

legislation with the intent of 
preventing additional invasive 
species from entering Australia. 
Requires strategic environmental 
assessment of proposals to 
import live animals and plants.

a list of non-native species that 
are or may threaten biodiversity 
and regulates or prohibits trade of 
those species.

Strategic plans for 20 Weeds 
of National Significance.

Biological Control Act 
1984 weeds nominated as targets for 

biological control.

Weeds Risk Assessment 
system.

NORTHERN TERRITORY

Weed Management Act 
2001

The purpose of the Act is to: 
Prevent the spread of weeds in, 
into and out of the Territory and to 
ensure that the management of 
weeds is an integral component 
of land management. 
Ensure there is community 
consultation in the creation of 
weed management plans.
Ensure that there is community 
responsibility in implementing 
weed management plans.

The Act has provisions for:
Declaration of weeds or potential 
weeds. Persons may be penalised 
for moving, selling or growing 
weeds.

NT Weeds Management 
Strategy 1996–2005.

Katherine Regional Weed 
Management Strategy 2005–
2010.

Class A 
To be eradicated.
Class B 
Growth and spread to be 
controlled.
Class C
Not to be introduced to 
the Territory (includes 
all Class A and Class B 
weeds).

NT Department of 
Natural Resources, 
Environment, The Arts 
and Sport
Ph: 08 8999 5511
www.nt.gov.au/nreta
Go to ‘Natural resources’ 
and ‘Weeds’

or  
www.katherineweeds.
nt.gov.au  
for the Katherine region.

Weeds legislation across northern Australia by Maria Kraatz



Legislation Purpose and components1 Strategies and guidelines2 Declared weed classes3 Responsible agency

COMMONWEALTH

Quarantine Act 1908  Prohibits the entry of potential 
weeds and weed seeds and 
empowers the Australian 
Quarantine and Inspection Service 
to regulate the importation of all 
plant material into Australia based 
on a Weed Risk Assessment 
system.

Australian weeds strategy: 
A national strategy for weed 
management in Australia 
(2006). 

Department of 
Environment and Water
Ph: 02 6274 1111
www.dew.gov.au

Go to ‘Biodiversity’, 
‘Invasive species’ and 
‘Weeds’

Environment Protection 
and Biodiversity 
Conservation Act 1999

legislation with the intent of 
preventing additional invasive 
species from entering Australia. 
Requires strategic environmental 
assessment of proposals to 
import live animals and plants.

a list of non-native species that 
are or may threaten biodiversity 
and regulates or prohibits trade of 
those species.

Strategic plans for 20 Weeds 
of National Significance.

Biological Control Act 
1984 weeds nominated as targets for 

biological control.

Weeds Risk Assessment 
system.

NORTHERN TERRITORY

Weed Management Act 
2001

The purpose of the Act is to: 
Prevent the spread of weeds in, 
into and out of the Territory and to 
ensure that the management of 
weeds is an integral component 
of land management. 
Ensure there is community 
consultation in the creation of 
weed management plans.
Ensure that there is community 
responsibility in implementing 
weed management plans.

The Act has provisions for:
Declaration of weeds or potential 
weeds. Persons may be penalised 
for moving, selling or growing 
weeds.

NT Weeds Management 
Strategy 1996–2005.

Katherine Regional Weed 
Management Strategy 2005–
2010.

Class A 
To be eradicated.
Class B 
Growth and spread to be 
controlled.
Class C
Not to be introduced to 
the Territory (includes 
all Class A and Class B 
weeds).

NT Department of 
Natural Resources, 
Environment, The Arts 
and Sport
Ph: 08 8999 5511
www.nt.gov.au/nreta
Go to ‘Natural resources’ 
and ‘Weeds’

or  
www.katherineweeds.
nt.gov.au  
for the Katherine region.

Legislation Purpose and components1 Strategies and guidelines2 Declared weed classes3 Responsible agency

NORTHERN TERRITORY

Weed Management Act 
2001 (cont...)

Weed management plans, weed 
advisory committees, designated 
quarantine and cleaning areas 
and use of a declared weed under 
permit.
The declaration of Emergency 
Weed Management Plans (e.g. 
cabomba).

QUEENSLAND

Land Protection (Pest 
and Stock Route 
Management) Act 2002

Land Protection (Pest 
and Stock Route 
Management) Regulation 
2003

Governs the control and 
management of declared plants 
and animals. 
Establishes eight principles for 
pest management.
Provides for planning through 
pest management strategies and 
guidelines and pest management 
plans for State and local 
government lands.
Enables the declaration of plants 
considered serious or potentially 
serious and imposes restrictions 
(including introduction, 
possession and sale). 
Provides mechanisms to help 
prevent weed seed spread by 
livestock, products, soil and 
machinery.
Lists landowner obligations.
Allows for emergency declarations 
and the imposition of pest control 
notices.
Establishes the Land Protection 
Council to give advice and make 
recommendations to the Minister.
Provides for establishment of pest 
operational boards.

Queensland Weeds Strategy 
2002–2006.

Individual species strategies 
and guidelines (including 
control methods) can be found 
in the Department’s policy 
register at the website listed 
opposite. 

Various local government 
pest management plans and 
plans developed by other Qld 
Government agencies would 
also be available by contacting 
those sources.

Class 1
Has the potential to 
become a serious threat. 
Import, possession and 
sale to be prevented. 
Class 2
Already spread over 
substantial areas, but 
impact is serious and 
control is required.
Class 3
Very common, but 
is having a serious 
impact on native 
bushland. Control may 
be enforced on land 
that is, or is adjacent 
to, an environmentally 
significant area.

Department of Natural 
Resources and Water
Ph: 13 13 04
www.nrw.qld.gov.au
Go to ‘Weed and pest 
animal management’

Local Government Act 
1993

A local government may 
prescribe any plant (other 
than a declared plant) 
as a weed within its 
jurisdiction.

Local Government 
Association of 
Queensland 
www.lgaq.asn.au
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Legislation Purpose and components1 Strategies and guidelines2 Declared weed classes3 Responsible agency

WESTERN AUSTRALIA

Agriculture and Related 
Resources Protection Act 
1976

Regulates entry and movement of 
declared plants.
Makes provisions to prevent the 
sale of declared plants.

Weeds are regarded as a form 
of plant disease under the 
Plant Diseases Act 1989 with 
provisions allowing for plants 
to be permitted or excluded for 
quarantine purposes.
Provides a listing of permitted 
and prohibited plants, with any 
species not on the list being 
prohibited until a weed risk 
assessment is performed.

A weed plan for Western 
Australia (2001).

P1 Prevention
Plants which can not be 
introduced or spread. 
Most declared plants fall 
under this category.
P2 Eradication
Includes potentially 
serious weeds, which are 
not yet widely distributed.
P3 Control
Plant infestations should 
be reduced over time 
if eradication is not 
realistic.
P4 Containment
Plants should be 
prevented from further 
spread. 
P5 Special action on 
public land
Provides for control of 
land under the control 
of local Government, 
saleyards and roadsides.

A local government may 
also prescribe any plant 
(other than a declared 
plant) as a weed within 
its jurisdiction.

Department of 
Agriculture, Western 
Australia
Kununurra 08 9690 
2000
Derby 08 9191 0333
Broome 08 9192 2943
www.agric.wa.gov.au
Go to ‘Weeds’ and 
‘Quarantine’

Biological Control Act 
1986
Noxious Weeds 
Regulations 1973
Plant Pests and Diseases 
(Eradication Funds) Act 
1974

Covers weed seeds as a 
contaminant in produce.
Enables the declaration of plants 
for part or all of the State.
Is administered by the Agriculture 
Protection Board. Regional 
Advisory Committees advise 
the Board on weed and other 
protection issues.

Declared Plant Control 
Handbook (sixth edition 
2002): Recommendations for 
the control of Declared Plants 
in Western Australia.

Western Australian 
Quarantine Inspection 
Service (WAQIS)
Ph: 08 9334 1800

Plant Diseases Act 1989 Industry Biosecurity 
Plans (HortGuard™, 
Grainguard™, StockGuard™ 
and BeeGuard™) prioritise 
protection strategies for pests, 
diseases and weeds for the 
relevant industries. 

Western Australian Local 
Government Association
www.walga.asn.au

Source: www.weeds.org.au; www.nrw.qld.gov.au; www.nreta.nt.gov.au/whatwedo/weeds; www.agric.wa.gov.au; www.dew.gov.au; Principles of weeds legislation discussion paper  by the 
Australian Weeds Committee (undated); and personal communication Steve Csurhes (Qld Department of Natural Resources and Mines); Steve Wingrave and Keith Ferdinands, NT 
Department of Natural Resources, Environment, The Arts and Sport.

1. This summary was compiled in 2007. Readers should consult local authorities for any changes which may have occurred since that time. Full explanations and copies of the relevant 
legislation are available from Commonwealth, State and Territory agencies.

2. Other State/Territory and Commonwealth legislation, strategies and guidelines can influence the management of weeds.

3. A full list of declared plants for all Australian States and Territories is available on the Weeds Australia website: www.weeds.org.au. Listings are also available on individual agency 
websites.



A large spray unit being used to spot spray gamba grass at a community planting day in the Daly River area in the NT. Photograph: Jaemie Page
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Know your enemy! 

What makes a weed successful?
A plant species is successful in a particular environment when individuals produce viable 
offspring that in turn reproduce. Reproduction may be by seed or vegetative means (for 
example through rhizomes or stolons). These are the only ways in which a species can 
colonise new areas. 

Plants have a variety of adaptations that enable them to spread. The characteristics of 
seeds and fruits determine how far and in what ways a plant will be spread. Whether or 
not a plant is a weed, the principles of spread are the same, although many weeds are 
recognised as having strong dispersal abilities. There are some surprising ways in which 
seeds are spread but people often give them a helping hand.

Seed dispersal – nature’s way
So how do weed seeds get around? There are five main ways that don’t involve direct 
human help:

Blowin’ in the wind
Seeds can be blown on the wind. Wind-dispersed seeds are typically light. Many have 
attachments such as wings or tufts of hair. These increase the seed’s overall surface area 
so it is more likely to be picked up by the wind. Some species (orchids, for example) produce 
very small seeds that can be blown about like dust. Rubber vine is a wind-dispersed weed 
of northern Australia.

Taking a swim
Seeds can be carried in flowing water. Many aquatic plants have seeds that float on water; 
others may sink but still be moved downstream in the water current. Small seeds without 
special features can be moved downhill by overland flow of water. Limnocharis, a water weed 
recently discovered in north Queensland, produces floating seeds. Pond apple produces 
fruits that can be transported long distances on rivers and streams as well as on tides; the 
seeds they contain survive these processes.

The seed of prickly acacia (a declared noxious weed in all 
north Australian jurisdictions) was spread from western 
to eastern Queensland on cattle transported by road and 
train. 

Olive hymenachne seed is sticky when set and hence 
is easily attached to and spread by animals. Seed and 
vegetative material is also dispersed by water. 

Photographs: Colin G. Wilson

How weeds spread and establish by Tony Grice



Hitching a ride
Seeds can be spread either on the inside or outside of an animal. Many plants produce fleshy 
fruits that are attractive to birds, bats or other mammals. The fruits are consumed but the seeds 
often survive passage through the gut. (See Shane Campbell’s case study on pigs on page 
127, for example). The size and colour of fruits and the timing of their availability will influence 
which kinds of animals consume them. The size, abundance, mobility and dietary preferences 
of an animal will influence the patterns of dispersal that result from that consumption. 

Some of the animals important in the dispersal of fleshy-fruited weeds in northern Australia 
are shown in the adjacent table. Plants that are commonly dispersed on the outside of 
animals typically have fruits with spines by which they attach to the fur. Examples include 
noogoora burr, hyptis, khaki weed, goat’s head, caltrop and sida. Others, such as hymenachne 
and giant rat’s tail grass, attach to the coats of animals or birds because they are sticky, 
especially when wet.

Ready, set, go
Seeds can be catapulted from the parent plant. This dispersal mechanism occurs in only a 
few plant species. It is known to occur in two common weed species of northern Australia: 
bellyache bush and castor oil plant. Seeds may be catapulted several metres.

Staying close to home
Some species have no apparent specialisations that help them disperse. The seeds tend to 
fall close to the parent plant.

Seed dispersal – getting a helping hand
Dispersal through direct human activity is important for many weeds. Motor vehicles and 
mining, farming and defence equipment can spread weed seeds over very long distances. 
Transport of soils, livestock, livestock feed and farm produce can also accidentally disperse 
seeds. Deliberate transport of weeds also takes place, some of it legal, some of it not. Many 
species that are or were cultivated as ornamental garden plants are also weeds. Some 
species, even including some Weeds of National Significance, are traded by the nursery 
industry or through community markets or are spread non-commercially through seeds, 
cuttings or potted plants.

Classic examples
The dispersal of weeds by direct human activity is exemplified by the spread of:

of western Queensland to the east coast.

equipment used by recreational fishermen.

Animal Weed species dispersed

Cattle Prickly acacia
Chinee apple
Mesquite

Wallabies Chinee apple

Pigs Chinee apple

Pond apple  
(see case study page 127)

Mesquite  
(see case study page 127)

Fruit bats Guava

Cassowary Pond apple

Other birds Camphor laurel

Lantana

Neem

Koster’s curse 

Ardisia

Phalsa

Stinking passion flower

Examples of associations between some common north 
Australian weeds and the animals that disperse them.

Mimosa was first introduced to Darwin as a specimen plant 
and is now a Weed of National Significance. Its seed pods 
float and are spread by water. They can also be spread 
by humans and animals in mud stuck to fur, clothing and 
vehicles. 

Photograph: Colin G. Wilson
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What does a weed need to establish?
Regardless of how it happens, dispersal is only effective (from the weed’s perspective) if 
it leads to the establishment of new individuals. The requirements for establishment vary 
greatly from one weed species to another and can be influenced by lots of different factors 
including water, temperature, light, nutrients and disturbance.

Weeds and disturbance – not a simple story
Weeds are commonly associated with disturbance; that is, the removal of, or damage 
to, existing vegetation. Many weed species do well in disturbed situations. Typically, 
these are species that are good at filling in (or colonising) gaps in the vegetation of their 
native environment. The general association between weeds and disturbance, however, 
requires some qualification. Firstly, there is no such thing as an undisturbed environment 
or ecosystem. All experience some types of disturbance. Secondly, weed species vary 
in the way they respond to disturbance of different type, scale or frequency, so it is an 
oversimplification to say that disturbance encourages weeds.

Disturbances vary in type, scale and frequency. Disturbance can be due to natural causes 
such as wind storms or cyclones, landslides, collapsing of river banks, or fires, or it can 
be caused by humans, for example, by mechanical clearing of vegetation, agricultural or 
mining activity or prescribed burning. 
The scale of disturbance may range from fine (less than a square metre) to very large scales 
(hundreds of square kilometres). Across this range, disturbances include bandicoot diggings, 
single hoof prints of cattle, one tree falling over in a woodland forest, landslides covering a 
few hectares, storms or cyclones that damage large areas of woodland, and bushfires that 
extend across hundreds of square kilometres. Such disturbances may remove virtually all 
existing vegetation, or merely damage some components. 
Disturbances can be repeated often in the one location (regular rooting by pigs, for example), 
annually (the frequency of fire in many parts of the Top End of the Northern Territory), or at 
intervals of decades or even hundreds of years (like major cyclones). 
Regardless of their type, scale or frequency, disturbances generally present some opportunity 
for new plants to establish. Weeds will frequently be amongst these establishing plants. 
Seeds of those species with good dispersal abilities are more likely to be present at the site 
of a disturbance. 

A varying response to disturbance
Weed species vary in the way they respond to disturbances of different type, scale or 
frequency. This can be illustrated by the responses of different weed species to fire; a 
common type of disturbance in northern Australia. In this regard, plant species (including 
weeds) can be classified as either obligate seeders or sprouters. Obligate seeders are 
generally killed by fire and the species recovers by the establishment of new individuals 
from seed. In sprouting species, the existing individuals survive even though the above-
ground parts of the plant may be severely damaged or even totally removed. New growth 
can then emerge from below the soil surface. Examples of each type of plant are given in 
the following table.

Bellyache bush is an obligate seeder; this means it 
reproduces by seed and is generally killed by fire.

Rubber bush (also known as calotrope) is a sprouter; 
even though the above ground parts of the plant may be 
damaged or even destroyed, the plant can still survive by 
sprouting from below the surface.

Photographs: Colin G. Wilson



It should be noted that any particular species may respond to different types of fires 
(intensity, season of occurrence) in quite different ways. Furthermore, all fires are patchy 
so even some individuals of so-called obligate seeders will survive.

The general response of various weed species to fire can be gauged by the mechanism they use to regenerate (Source: 
Shane Campbell, personal communication).

Regeneration mechanism Fire response Examples

Sprouters Can survive fire even 
though above ground 
plant destroyed.

Chinee apple

Prickly acacia

Calotrope (rubber bush)

Mimosa (M. pigra)

Obligate seeders Generally killed by fire. Bellyache bush

Parthenium 

Mesquite (ONLY Prosopis pallida)* 

* High death rates require intense fire.

Other factors affecting establishment  (water, temperature, light, nutrients)
The establishment of a weed (or any other plant) is influenced by lots of different factors. 
Water availability and temperature are two critical ones. In particular, soil moisture and 
temperature will affect whether and how quickly seeds germinate. Temperature, moisture, 
light and nutrient availability will also affect how quickly seedlings grow and whether or not 
they will survive. These factors are in turn influenced by the character of the vegetation 
already present at the site. In fact, disturbance of that vegetation (as discussed above) is 
important in helping make water, nutrients and light available to establishing plants. 

Many weeds do best in those parts of the landscape that have more nutrients and higher 
light and soil moisture levels. For these reasons, riparian zones in northern Australia often 
support a greater variety and abundance of weeds than other parts of the landscape. These 
and similar places may be where a weed first establishes in an area. However, it does 
not mean that weeds do not occur more broadly across the landscape. In fact, there are 
probably few, if any, environments or habitats in northern Australia that are not capable of 
supporting some weed species. However, establishment of new plants may not occur every 
year, especially in drier parts of northern Australia. Establishment may require exceptionally 
wet years or a sequence of above-average rainfall years.

Knowing where to look and when
All of the factors mentioned above mean that weed establishment will take place unevenly. 
Knowing exactly how weeds spread may enable land managers to minimise the risk of weed 
seeds reaching new locations. Knowledge of dispersal and establishment requirements 
will help them to know where to look for new infestations and when control measures may 
be required. 

An important part of good weed 
management is knowing where 
to look for weeds and when new 
infestations are likely to develop. 

What is a Weed of National 
Significance?
A plant known as a Weed of 
National Significance (or WONS) is 
one that has been brought under 
national management for the 
purpose of restricting its spread 
and/or eradicating it from parts of 
Australia. Twenty Weeds of National 
Significance have been selected 
on the basis of their invasiveness, 
impacts and potential and current 
area of spread. 

Source: www.weeds.org.au/natsig.htm

Noxious weeds list for 
Australian states and 
territories 
The Australian Weeds Committee 
maintains a database of noxious 
weeds listings as defined by all 
Australian State and Territory 
government legislation. This database 
can be searched by scientific or 
common name and can be found on 
the Weeds Australia website at  
www.weeds.org.au.

Note

?
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Habitat destruction caused by hot gamba grass fires. Photograph: Jaemie Page



CASE STUDY by Shane Campbell

Do feral pigs spread weed seeds?
Field trials in north Queensland Sep-05

Research in Queensland has found that seed dispersal of two nationally significant weeds by feral pigs is more 
likely to contribute to the thickening, linking and/or broadening of existing infestations rather than the creation 
of new outbreaks. There are, however, some important exceptions.

Pond apple and mesquite
Researchers at the Department of Natural Resources and Mines 
attempted to quantify the role feral pigs play in the dispersal of 
pond apple and mesquite seeds. Both species are Weeds of 
National Significance (see explanation on page 125). Mesquite 
is generally associated with rangelands, while pond apple is 
found in wetter environments, including the World Heritage listed 
Wet Tropics bioregion of north Queensland. The research has 
involved intensive feeding trials, field collection of dung samples 
and monitoring of feral pig movements within different habitats.

The problem with pigs
Feral pigs pose an added degree of difficulty for land managers 
attempting to reduce the spread of weeds. Unlike domestic 
livestock, pigs cannot be contained easily by conventional 
fencing and freely move between paddocks and neighbouring 
properties. 

Tasty weeds
Feral pigs were found to have a distinct liking for pond apple fruit 
and mesquite pods. Viable seeds of both weeds were retrieved 
from dung samples collected in the field. Most mesquite seed 
passed through the gut within three days of being eaten, although 
a small quantity was excreted up to eight days later. Gut passage 
time was similar for pond apple. 

Why travel?
Pigs could move a long way over this time, potentially spreading 
seeds over large areas. However, while they have a readily 
available food source, pigs will generally not travel too far, 
particularly if water is close by. 

The implications for management are that seed dispersal by pigs 
will probably contribute mostly to: 

The important exceptions…
Exceptions to this may occur, such as:

fruiting cycle, whilst carrying the last of the season’s seeds 
in their guts. 

attracted to stay around and move on after having a feed. 
Solitary boars may also pose a risk, as they tend to travel longer 
distances and not stay in the one place for very long.  

Mesquite seedlings emerge from pig dung. Researchers found that most mesquite seeds 
passed through pig guts in about three days, while small quantities took up to eight days. 
Photograph: Ben Lynes

CHAPTER 5 – MANAGING WEEDS    THE BUSH BOOK  GREENING AUSTRALIA  127



GREENING AUSTRALIA  THE BUSH BOOK   CHAPTER 5 – MANAGING WEEDS128

Get them early! 
Managing weeds successfully and cost-effectively usually relies on the prevention of new 
infestations and the control of isolated outbreaks. In other words, make sure you get them 
early. Noel Wilson’s case study (page 135) on eradicating salvinia in Lily Creek Lagoon near 
Kununurra is a great example. Jaemie Page also discusses management techniques with 
regard to tropical invasive grasses such as gamba grass, Guinea grass and mission grass.

Combine your methods and time them well – there’s no silver bullet
Weed control methods include: 

Though individual methods have become more and more sophisticated, no silver bullet has 
emerged as the ultimate weapon for effective weed management. Each method has its 
own advantages and disadvantages. 

Information on the life cycle of each weed species can be used to enhance control by timing 
your efforts to when the weed is most vulnerable. In many cases, combining or integrating 
a number of different control methods increases the effectiveness of weed control and 
reduces the overall cost of any successful weed control program. 

Manual control – dig and hoe and grub
Manual methods of weed control are still widely used in organic farming situations, sensitive 
bushland areas and in follow-up control. Digging, hoeing or grubbing can effectively control 
isolated weed infestations comprised of seedlings, annual weeds and certain perennial 
weeds.

Manual control is best performed after rain or irrigation. At this time the soil is moist and 
friable (easily crumbled) and the entire plant can be readily removed. The manual removal 
and bagging of weed fruit and seed for later disposal is also a very effective way of reducing 
seed input to the soil.

Small bellyache bush plants can be pulled by hand. This is a 
time consuming but effective method. Photograph: Joe Vitelli

Spraying bellyache bush with herbicide. This is referred to 
as foliar spraying. Herbicide should be sprayed over the 
entire plant to the point of run-off. 

Photograph: Barb Madigan

by Joe Vitelli



Herbicides – read the label well
The application of herbicides has dominated weed control since the late 1940s. Generally, 
herbicides work by disrupting plant growth and are normally applied only to weed infestations 
of low to medium density. The first rule for using herbicides is to read the label before 
use and follow all directions and precautions. The label will indicate which weeds are 
susceptible to the herbicide and the correct rate and appropriate application method to 
use. If applicable, the label will also give information about the withholding period. This tells 
you how long you should wait before harvesting pasture, crops or fruit from plants sprayed 
by the herbicide. Herbicide performance will be reduced if the coverage is inadequate or 
if the herbicide is applied to weeds that are moisture-stressed, fruiting or infested with 
biological control organisms (see page 130).

Mechanical control – burying, cutting and uprooting
Mechanical control is used to kill weeds by burying, cutting or uprooting. The use of blade 
ploughs or stickrakes to control dense woody weed infestations relies on pulling horizontal 
blade implements through the soil at depths greater than 20 cm. Similar devices can 
be front- or rear-mounted on tractors to allow individual trees to be grubbed out, whilst 
minimising soil disturbance. The conventional period for mechanical control in northern 
Australia is June to September. Initially, the best approach to mechanical control is not to 
treat too large an area. It is important to have the resources to control regrowth if reinvasion 
is to be prevented. 

Introducing native species immediately after mechanical treatment will help to reduce 
the establishment of weed seedlings from the seed bank. The humble slasher, when 
equipped with blunt blades, is also an effective tool for controlling isolated to medium 
weed infestations in areas where the terrain is suitable. The effectiveness of slashing often 
depends on the height of the cut, timing of application and species involved. Cutting at 
ground level will kill 100% of bellyache bush irrespective of season, but mortality is reduced 
to 40% when plants are cut in winter at 10 cm from ground level. Blunt blades are used 
because they help to shatter the stems when cutting.

Plant competition – maintain a good ground cover
Maintaining a good ground cover of desirable vegetation will prevent weeds from establishing. 
A healthy pasture or dense native bushland often suppresses weed growth and delays the 
onset of reproduction. Planting seedlings to encourage competition is more expensive and 
labour intensive than direct seeding but generally achieves a higher establishment rate.

Quarantine – move with care
Large areas of your bushland can be easily protected by taking care in moving animals, 
machinery, and produce (fodder and seed etc) from infested areas to clean areas. Machinery 
such as slashers should always be cleaned before moving into weed-free areas. Always 
feed introduced produce to stock in a confined area so that any weeds present will be 
restricted to that area and not spread throughout the property. Animal stock brought into 
a property for the first time should be placed in a confined area for a week or so to allow 

Diagram: Joe Vitelli

A front mounted stick rake can be used for the mechanical 
control of woody weeds. Photograph: Barb Madigan

The horizontal blade of a blade plough should cut through 
the soil below the lateral roots of the woody plant. This is 
usually at least 20 cm below the surface.  

The aerial application of herbicide is an option for weed 
control where there are sufficient funds and the area 
infested is inaccessible for other forms of control. 
Photograph: Joe Vitelli
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the excretion of any viable weed seeds. This will help to minimise the distribution of weed 
seeds over the entire property. A key to quarantine control is to keep weeds from going to 
seed, thereby preventing their spread.

Weed Hygiene Declarations
In some States, a Weed Hygiene Declaration form can provide people with information 
on whether products they receive are contaminated or free of weeds. This can apply to 
machinery, stock, fodder, soil, water, gravel, grain and vehicles, for example. Receivers can 
then make informed decisions and take precautions to prevent new infestations. Ask the 
provider if products are weed-free when next purchasing or receiving products. 

Mulching – be wary of weeds
Mulching may assist revegetation by suppressing weeds around young native plants and 
improving retention of soil moisture. Mulch helps to control weeds by excluding light 
from the soil surface and reducing the weed’s ability to germinate. Bark or wood chips, 
newspaper and plastic can also be used as mulch. Organic mulches, however, can contain 
weed seed.

Grazing – a few hazards
Cattle, sheep, goats and camels have all been used to control weeds. Such animals, 
however, can also be the cause of weed problems by dispersing seed attached to their hair 
or contained within their dung. Attempts to control unpalatable woody weeds by stocking 
with goats or camels can increase the risk of pasture and soil degradation by overgrazing.

Fire – a single fire is rarely enough
The number of weeds killed by burning depends on the species, age of the plant, and weed 
density. The response of a particular species may also vary considerably depending on the 
fire regime used.  Fire intensity itself is dependent on environmental factors, fuel moisture 
content, fuel load, fuel height and slope of the land. As mentioned in Chapter 4 a single 
fire will rarely control all woody weeds. Fire may be the initial control technique, but often 
repeated fires or the integration of fire with other available options, such as mechanical, 
chemical or biological control, is required. The use of fire in bushlands is discussed in more 
detail in Chapter 4. 

In addition to the use of broadacre burns for weed control, weeds can also be individually 
targeted with direct heat from flame burners. This technique allows specific plants to be 
killed without sacrificing grass or damaging native plants.

Biological control – insects, fungi and micro-organisms
Classical biological control involves the introduction of agents (insects, fungi or micro-
organisms) from the place of origin of the introduced weed.

Successful biological control results in the abundance of the weed being reduced to a level 
where it is no longer a problem. The impact of agents can also stress the weed, making it 
more vulnerable to other forms of control such as fire. If effective, the agents maintain this 

Slashing bellyache bush. Slash close to the ground and use 
blunt blades to shatter the stems when cut.
Photograph: Joe Vitelli

A bellyache bush plant being targeted with a flame burner.

 Photograph: Barb Madigan



situation indefinitely with little or no continuing input of labour or dollars. Biological control 
is particularly suited to perennial weed control, while annual weeds often require the rearing 
of massive numbers of insects for multiple releases on a seasonal or annual basis.

The Australian Quarantine and Inspection Service and Commonwealth Department of 
Environment and Water may approve biological control agents for release after extensive 
testing by researchers to ensure the agents will not attack commercial or native plants. 
Landholders interested in obtaining biological control agents should consult their local 
government pest management officers for availability. Unfortunately, not all agents released 
into Australia prove to be effective. Of the 148 released in Queensland to control 35 weeds, 
only 19 are giving effective control. 

While the successful biological control of prickly pear is well known, other successful agents 
include: the rust (Puccinia xanthii) on noogoora burr; seed beetle (Penthobruchus germaini) 
on parkinsonia; sida beetle (Calligrapha pantherina) on sida; and the stem boring moth 
(Carmenta mimosa), stem-mining moth (Neurostrota gunniella) and flower feeding weevil 
(Coelocephalapion pigrae) on mimosa.

Noogoora burr infested with the rust Puccinia xanthii, used 
successfully as a biological control agent. 

The sida beetle (Calligrapha pantherina) is an example of a successful biological control agent. Photograph: Qld DNRM

The value of using fire to control rubber vine is shown by 
these two photos taken at St. Heliers in north Queensland. 
The top photo was taken before fire and the second, two 
months after fire. Photographs: Paul Williams

Photograph: Joe Vitelli
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CASE STUDY by Allan Thomson

Keeping the mozzies away?
People also planted neem as it was thought to repel insects. 
In fact, the insecticidal properties of neem relate only to the oil 
which can be extracted from the kernel of its seed and which only 
prevents insects from completing their life cycle; having a neem 
tree in your backyard was not going to keep mozzies away.

The neem seed – attractive to birds but limited viability
Neem trees grew well and after a few years started to produce 
seed. A four metre tall tree could produce hundreds of seeds 
similar in appearance to a large green table grape. These seeds 
were readily eaten by larger fruit-eating birds such as blue-
faced honeyeaters, friarbirds and especially great bowerbirds. 
Fortunately, the seed appears to be viable for only one wet 
season. If it doesn’t germinate in the first season, it seems to 
rot. This is a major reason why control of this environmental 
weed is realistic.

Blame it on the birds
By the late 1990s neem seedlings were starting to appear in 
the bushland around Kununurra. This was happening especially 
under figs and iconic boab trees where birds would sit and expel 
the seeds in their poo. Native to India, neem was well adapted to 
the wet-dry monsoonal climate of the East Kimberley bush. Fire 
would kill seedlings and saplings, but trees above two metres 
tall were similar to native trees in their ability to cope with fire 
and could survive most moderate intensity savanna fires. The 
transition of neem from welcome garden tree to bushland weed 
had begun.

By 2002 neem was found in the gardens of private, rented and 
Government house and business blocks in Kununurra. It could 
also be found in Shire parks, road verges, vacant blocks, rural 

blocks, irrigation farms, Unallocated Crown Land and Mirima 
National Park – anywhere that had a roost tree within short flying 
distance of a bowerbird.

A community problem
Neem is not a declared agricultural weed and consequently its 
control is not the sole responsibility of any one Government 
agency. People from State and local Government agencies, 
individuals and community groups could see what was happening 
and began to realise that neem was an ‘environmental’ weed. As 
wild neem trees were growing on all sorts of land tenure it was 
seen as a whole-of-community problem. 

Ord Land and Water Incorporated, the de-facto local landcare 
group, took up the issue and started some on-ground control. 
The group became a central clearing house for information 
and project funding. Controlling neem will only be possible with 
the help of community volunteers. In particular, people are 
encouraged to control neem in the bush across the road from 
where they live. 

Finding a suitable control method
Seedlings and saplings can easily be dug out, but a simple method 
to kill mature trees had to be developed. Basal bark application 
of heavy duty herbicides such as Grazon® or Garlon® mixed 
with diesel was effective, but not without problems. Herbicides 
are expensive and using diesel as a diluting agent is messy and 
expensive. Plastic components in home hardware sprayers are 
also damaged by diesel. 

Trials were undertaken with glyphosate and while a cut-stump 
method worked, the preferred method was to use a cordless drill 
and hand sprayer. A cordless drill with 3/8 inch drill bit is used to 
drill holes into the base of trees. One hole is drilled for every two 

Neem trees in the East Kimberley
Welcome garden plant to bushland weed, WA Aug-07

Neem was introduced into Kununurra and the East Kimberley during the 1980s where it was used as a 
general purpose amenity tree. The tree was popular because it was fast growing, reasonably insect and 
termite resistant, could survive the dry season with minimal water and gave good shade. It was planted on a 
wide variety of soil types including sands, river loams and black soil.



centimetres of diameter. (For example, a tree ten centimetres in 
diameter would require five drill holes). The hole is drilled as far 
as possible into the trunk at a 45 degree angle and then filled  
with pure glyphosate (RoundUp®).  This method is quick, can 
use any type of sprayer at low pressure (even a squeeze-bottle), 
is economic with herbicide and requires no special training.  

A five-year goal
With community involvement and ownership of neem as a weed 
it is hoped the local shire will declare neem a weed under the 
Local Government Act.  Within five years it is hoped that it will be 
eradicated in the bushland around Kununurra and Wyndham. It 
will then be restricted to home gardens, where it can eventually 
be removed as replacement trees grow.

Not familiar with these terms?
Basal bark application
Herbicide is sprayed around the bark at the base of 
the tree.

Cut-stump method
The tree is cut near ground level and herbicide is 
applied to the stump.

REMEMBER 
The first rule for using herbicides is to read the label 
before use and follow all directions and precautions. Neem seedlings started to appear in the bush around Kununurra in the late 1990s 

mainly at the base of figs and boab trees, where the seed had been expelled by birds 
such as honeyeaters, friarbirds and great bowerbirds. Photographs: Dick Pasfield

Note
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CASE STUDY by Tony Grice and Peter Weston

A spiny shrub or small tree 
Chinee apple is a spiny shrub or small tree growing up to eight 
metres high. It occurs as scattered plants or forms dense thickets 
and does especially well along creek lines. Cattle, wallabies, feral 
pigs and other animals are responsible for spreading the seeds. 
They consume the fleshy fruits, and pass viable seeds that are 
protected from digestion by a woody casing. 

A smothering vine 
Rubber vine grows as a shrub or vine that can smother trees 
over 15 metres high. It forms dense infestations along rivers 
and creeks and can almost totally obliterate native riparian 
vegetation. Rubber vine produces large pods that contain 200 to 
300 seeds each. The seeds are primarily spread by wind.

Treating the problem at a catchment level
The Woodstock Landcare Group covers an area of around 16,000 
hectares with about 40 properties ranging in size from 2 to 6,000 
hectares. The Woodstock landholders recognised chinee apple 
and rubber vine as their main land management problem. Both 
weeds were spread over a large part of the catchment and there 
were some major infestations. It was understood that there would 
be great benefit in tackling the problem at a catchment level rather 
than as individual properties. Seeds of rubber vine are readily 
blown across fence lines, and while the spread of chinee apple 
by cattle can be controlled by good animal husbandry, feral pigs 
and wallabies are not constrained by typical fences and so can be 
responsible for spreading chinee apple between properties.

Follow-up treatment is critical
The Woodstock landholders mainly used herbicides applied as a 
basal bark spray to control chinee apple and rubber vine. This is 
an application technique commonly used on woody weeds that 
involves applying the herbicide to the lower part of each stem. 

When mixed with diesel and correctly applied, the herbicide 
Access® (trichlopyr and picloram) is very effective against both 
species. The Woodstock group realised though that follow-
up treatments are absolutely critical. Following-up with either 
Access® or Grazon® (also trichlopyr and picloram) was necessary 
to deal with individual plants that were either overlooked or 
survived initial treatment, or germinated after that time. 

Individual property strategies
The strategy used on individual properties involved treating less 
dense infestations first and then moving toward the more dense 
infestations such as those along creek lines. It is fortunate that 
neither rubber vine nor chinee apple have long-lived seed banks. 
Most seeds from both these weeds either die or germinate within 
12 months of being produced, though some chinee apple seeds 
may survive two to three years in the soil. The management 
of rubber vine is made easier by the fact that the rust fungus 
introduced as a biological control agent has greatly reduced 
its seed production. It is also fortunate that wallabies do not 
generally move seeds of chinee apple over long distances. Most 
seeds ingested by wallabies are deposited within a few hundred 
metres of the source plants.

A need for continuing action
The Woodstock Landcare Group has made significant inroads in 
the control of major rubber vine and chinee apple infestations 
within the district. There will, however, be a need for continuing 
action. Remaining infestations must be treated, while areas that 
have already been treated must be monitored and followed-up 
to prevent re-infestation. Control of feral pigs would also help 
to prevent re-infestation. Involvement of other properties would 
also be beneficial. However, the achievements of the Woodstock 
Landcare Group in weed management highlight the value of a 
community approach to large scale weed problems.

A community approach to a large scale weed problem
Tackling chinee apple and rubber vine at Woodstock, north-east Queensland Jun-06

Just 30 to 50 kilometres west of Townsville, the Woodstock Landcare Group has shown how a community 
can successfully tackle large scale weed problems brought on by chinee apple and rubber vine. 



Eradication of a salvinia infestation in Lily Creek Lagoon near Kununurra is being assisted 
by a rapid response and excellent cooperation between all interested parties. Derek 
Goddard spraying the water plant cumbungi with herbicide. The dead cumbungi was then 
burnt to ease the removal of salvinia in Lily Creek Lagoon. Photograph: Noel Wilson

CASE STUDY by Noel Wilson

Eradicating salvinia in Lily Creek Lagoon
Kununurra, Western Australia Aug-07

Quick thinking by a member of the public and a cooperative community effort is helping the eradication of a 
potentially disastrous salvinia infestation near Kununurra in the east Kimberley. 

A quick reaction is really important 
Salvinia is a free-floating aquatic fern originating from South 
America. In May 2000 an infestation was discovered by a 
local resident in Lily Creek Lagoon, a small water body off Lake 
Kununurra (the lake formed between the Lake Argyle Dam and 
the Diversion Dam on the Ord River). Fortunately, the salvinia 
was contained within an area of about 15 square metres by 
the native water plant cumbungi. If the weed had not been 
discovered at such an early stage there could have been a major 
outbreak that may have been impossible to eradicate. This would 
have had extremely costly implications for irrigation, recreation 
and tourism in the region.

A great cooperative effort saved the day
One aspect of the outbreak was the way that all interested 
parties worked together to solve the problem. It was not left to 
one agency as it had been in the past. Those involved were the:

Removal, containment and rechecking
About 140 kg of salvinia was initially pulled by hand. People in 
the water removed the weed, which was then safely disposed of 
away from the site. The cumbungi was successful in containing 
the weed, however, the spread of salvinia within these plants 
made weed removal very difficult. To resolve this, the cumbungi 
was killed with herbicide and then burnt to allow easier access. 

An oil boom was also placed around the outside of the infestation 
to prevent the spread of any remaining salvinia into the rest of 
the lagoon during this time.

An earth wall was built to further isolate the area. The control 
program continued, but salvinia kept reappearing. The area 
between the earth wall and the bank was filled with soil, so there 
was no water (and no salvinia) left. 

A new infestation was then discovered outside the original area. 
This area was sealed off from the rest of Lily Creek Lagoon with 
an earth wall and a floating boom. The latter was needed to 
allow continuing drainage from a nearby residential area and 
at the same time, trap any weeds that may be contained in the 
drainage water. Cumbungi was mechanically removed so that 
any remaining salvinia could be located and controlled. Since 
that time, no salvinia has been found.

Monitoring continues and a house-to-house search of the area 
that drains into the lagoon is planned to check for the presence 
of salvinia in back yard ponds. 

These outbreaks have shown how important it is for the public to 
be aware of potential weeds in their area. It has also shown that 
a rapid and cooperative effort can prevent potentially disastrous 
weed infestations. 

Eradication of a salvinia infestation in Lily Creek Lagoon near Kununurra is being assisted 
by a rapid response and excellent cooperation between all interested parties. 
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A challenge for Australia’s northern tropics
Introduced grasses such as gamba grass, Guinea grass and mission grass are rapidly 
changing the structure of tropical woodlands. Outside of managed pastoral lands these 
vigorous grasses increase fuel loads dramatically, causing hotter fires and changes to 
nutrient cycling. The clumping monoculture produced by gamba grass also causes erosion. 
The tropical woodlands are burning up and changing to grasslands.

Joe Vitelli provides a run down on various weed control techniques in the previous section. 
While these techniques are also relevant to the control of invasive grass species, the 
following provides additional ideas about how to deal with one of northern Australia’s 
biggest weed challenges. See Bill Panton’s case study in Chapter 4 for how one landcare 
group dealt with mission and gamba grass on the outskirts of Darwin and Steve Wingrave’s 
case study earlier in this chapter for how a government agency has dealt with roadside 
infestations of gamba grass.

Finding common ground and mutual respect
As mentioned in this chapter’s introduction there are many differing views as to the 
usefulness or weediness of different plants. One person’s weed is another’s feed. Finding 
common ground and mutual respect between all land users/owners/managers is necessary 
to maintain productive and diverse landscapes. Weeds don’t stay within boundaries or 
fencelines so a cooperative approach is essential. Weed management is all about vegetation 
management — and hard work. 

A goal
What vegetation do we want in an area? We may not all want the same species but we 
generally all want the same characteristics:

These factors are cumulative and can’t be considered in isolation. For example in the 
Coomalie region south of Darwin, big destructive gamba grass fires burn up woodlands and 
riparian areas leaving them bare and exposed to erosion and invasion by mimosa and other 
weeds. This leads to reduced water quality, loss of productivity, more weeds and bigger 
fires; and so the cycle goes on. 

Passion and commitment are essential
There are no magic remedies to get rid of weeds. With all the fancy computer programs, 
mapping and strategic planning available, you still have to get out there and kill the weeds. 

A recently burnt gamba grass infestation. The clumping 
habit of this grass increases the potential for erosion.

Coomalie Landcarers on a weed mission. This group works 
around Batchelor township about 100 km south of Darwin.  

Photographs: Jaemie Page

Managing tropical invasive grasses by Jaemie Page



It’s hard work and will probably keep you busy for years. Don’t give up; it’s worth it. Have 
a go. You’ll make mistakes, you’ll have some wins but most of all you’ll get a deeper 
understanding of the land you work on and the many wonders it holds. Join or start a local 
landcare group and, as Pam Wickham says in Chapter 9, share the fun.

Get to know your native grasses
It’s easy to spot the weeds you don’t want, but what plants do you want? For bush 
management, native perennial grasses are the best goal. They seed at different times 
providing food for birds and other fauna. With well developed roots and good ground cover 
they are resistant to erosion and weeds. They have far less fuel load than exotic grasses 
and some annuals. Get to know your native grasses and discover a world of fascinating 
diversity. Whatever techniques you use to eradicate weeds, think about the effects on 
your native grasses. If you’d like to know more about revegetation using native grasses 
see Chapter 6.

Timing – the wet season is the time to manage fire and weeds
The wet season is the time to stop wildfires and weeds in northern Australia. Aim to get 
all your fire and weed management done between November and May. Once weeds have 
seeded, any actions will only result in further spread. Herbicides work best during active 
growing times and are generally ineffective on seeded dormant plants in the dry season.

Reduce wildfires
Fire is a useful tool and a terrible master. Destructive wildfires reduce the tree canopy 
and other vegetation and encourage germination of dormant weed seeds. Wildfires 
greatly impair successful weed management. Spray, slash, graze, burn or dig out 
high fuel load plants such as gamba grass from firebreaks and around infrastructure  
— before they seed. 

Look after the soil
Soil disturbance is a major cause of weed spread. The vegetation of northern Australia 
grows in a thin layer of ancient soils. Disturbing this balance with grading, clearing and 
other earthworks promotes weed spread and germination and can lead to serious erosion 
when exposed soils are hit with monsoonal rains.

Careless grading and the build-up of windrows (dirt piled to the side) channels water 
and results in a washed out eroded mess. Weeds thrive in the raised beds provided by 
windrows and access becomes impossible. Fire breaks become fire corridors.

A well planned and carefully constructed fire break allows easy access for fire and weed 
management (see page 88). Conservation grading involves the removal of a minimum 
amount of soil and the pulling back of windrows. Follow-up herbicide treatment can then 
mean that fire breaks such as the one shown to the right will require minimal maintenance 
for years to come. 

Compare these two firebreaks. The first is badly eroded 
and requiring maintenance. The second has been well 
constructed and will require little maintenance for years to 
come.

Photographs: Jaemie Page

CHAPTER 5 – MANAGING WEEDS    THE BUSH BOOK  GREENING AUSTRALIA  137



GREENING AUSTRALIA  THE BUSH BOOK   CHAPTER 5 – MANAGING WEEDS138

Well managed grazing land on the left and unmanaged gamba infested land on the right. Photograph: Jaemie Page



There’s no simple solution
There are many tools and methods which may or may not work for a particular area. Burning, 
spraying, slashing, grazing, hand-pulling; they all have a place in weed management. None 
will provide a simple solution, all need to be done appropriately and followed up or you can 
end up making the weed problem worse. 

Fire as part of a weed management regime
Fire is a very useful tool for improving access, reducing fuel loads and minimising chemical 
use. Burning will not reduce weeds in the long term — on the contrary, it will encourage 
them. Burning must be followed up by other action for effective weed management. 
Spraying small, re-sprouted gamba grass is a lot more cost effective than pouring litres of 
chemicals onto three metre high mature plants. More advice about planning and using fire 
is provided in Chapter 4, but a key thing to remember is to always consult your local fire 
authority before burning. 

Grazing
Grazing is perhaps the only answer to controlling large infestations of invasive species such 
as gamba grass. Having the right amount of cattle to control rapid wet season growth, 
without ending up with hungry beasts in the dry season requires good management and 
infrastructure. Cell grazing allows sustainable management without ‘flogging out’ the 
country. 

Herbicide
Glyphosate is the safest and cheapest herbicide available for grass control. Using a wetting 
agent increases effectiveness by reducing water tension so the chemical spreads more 
evenly over the plant. Glyphosate is absorbed through the leaves so try and cover all leaf 
area. Always follow instructions and the rates described on the product. 

While there are exceptions, glyphosate has minimal impact on most native trees and 
shrubs if used carefully, allowing regeneration in treated areas. It will, however, kill native 
grasses. These are your best defence against weeds, so care must be taken to minimise 
overspray.  

Hand pulling
Hand pulling weeds before they seed is the most effective control method available. While 
impractical over large areas and with large weeds, it can still be used in conjunction with 
other methods. Despite the best efforts at spraying infestations there will always be a few 
new seedlings that pop up and seed. Hand pulling these late bloomers at the end of the 
wet season while the ground is still soft will save you much time and effort in the following 
year.

Saving the bush
Invasive tropical grasses are changing the landscape at an unprecedented rate. They have 
the potential to spread right across northern Australia. The sooner you start work on your 
grassy weeds the sooner you will begin to control them and save the unique Australian 
bush.

This gamba grass infested roadside near Adelaide River in 
the NT (top) was sprayed with glyphosate. Careful follow-
up will be required to prevent re-infestation with other 
weeds (bottom). 

Fire and the herbicide glyphosate are 
two tools that can be used to control 
invasive grasses such as gamba 
grass. Following up is a critical part of 
all control programs. 

Spraying weeds such as gamba grass 
leaves bare areas which are very 
often re-infested by other weeds; 
often glyphosate resistant broad-leaf 
species such as snakeweed. Spraying 
out gamba will reduce your fire risk, 
but be prepared to deal with other 
weeds in the future. 

Photographs: Jaemie Page

Note
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Crucial for successful weed control
Monitoring, evaluation and maintenance are the backbone of successful weed control. 
Before embarking on a trip it’s good to know the start and end point. Successful weed 
control is no different. Using the best possible methods and knowing what you have at the 
start and the end of a control program will ensure success along the way. Weed control 
is rarely effective in the long term and will end up costing more if there’s no follow-up. 
Discussed below are a few principles that should be followed when embarking on a weed 
control program.

What is monitoring? 
Monitoring means different things to different people. Essentially it’s knowing what you 
have at the start and keeping a check on any changes so that maintenance can be done 
if necessary. Monitoring can be as simple as an informal survey of your land at regular 
intervals, or it can involve a more formal process using basic scientific methods. 

Monitoring – why bother?
Monitoring the vegetation in your area at regular intervals helps you to assess the 
effectiveness of control activities. New weed invasions and any spread of existing weeds 
can be detected before they get out of hand and are more difficult and expensive to 
control. Identifying potential exotic invaders in the local landscape, including neighbouring 
properties, is important, as it may lead to the early detection of new weed species. 

How to monitor
No matter how big or small the area of land you’re responsible for, monitoring is essential 
for successful weed control. How you actually do this monitoring, however, will depend 
on the size of the area you’re managing, your level of expertise and available time and 
resources. 

Establish a baseline
A key component to monitoring is establishing a ‘baseline’ species list so that subsequent 
monitoring can pick up any changes to the overall plant community. As well as including 
native species, this list should include exotic species that need to be controlled and 
incorporated in weed control planning. A baseline species list can be developed by doing a 
vegetation survey of the whole area or transects across representative areas (see the box 
on the following page).

Identify likely invasion points
Right at the start of monitoring, identify the likely sources of new plant species and invasion 
points. This will make the best use of your resources. These invasion ‘hot spots’ will require 
more frequent monitoring than the rest of your land and are a good place to focus efforts. 

What’s the difference between 
evaluation and monitoring?
Evaluation and monitoring are similar 
in that they both require some base 
from which change can be measured. 
Monitoring is primarily about change 
in vegetation and detection of new 
weed species, while evaluation seeks 
to ascertain:

control plan have been achieved. 

improve efficacy, reduce costs or 
improve safety.

Monitoring rubbervine on a permanent transect near 
Charters Towers, Queensland. Photograph: Wayne Vogler

?

Monitoring, evaluation and maintenance by Wayne Vogler



Invasion ‘hot spots’ include disturbed areas such as:

While these ‘hot spots’ are important, you can’t neglect monitoring in the remaining areas 
of your property. Weeds can come from any direction.

Establish buffer zones
Buffer zones can be established adjacent to known weed infestations and other areas 
where new invasions are likely. These are similar to ‘hot spots’ and are actively surveyed for 
weed species. Buffer zones commonly form the basis of the monitoring and maintenance 
component of a weed management plan, particularly if there are known weed infestations 
along boundary fences and within the land holding.

Whole area vegetation surveys
A vegetation survey is a simple monitoring method, involving a 
systematic visual inspection of your land to identify any new or 
different plants. Local knowledge is essential as it’s important 
to know what species should and should not be present. Locally 
relevant plant guides are often available and advice can be 
sought from plant specialists in your area. Alternatively, the 
survey may be conducted by paid professionals. If any suspected 
new invaders are identified the next step is to get them identified 
and take the appropriate action.

Photo points
Permanent photo points located at strategic areas such as 
‘hot spots’ are a useful way of monitoring gross changes in the 
type of plant species present. This is done by taking repeated 
photographs at defined locations over time, and is also a useful 
low-cost way of recording seasonal and long term changes in 
vegetation.

Vegetation transects
Vegetation transects are a way of conducting a systematic 
survey over a defined area or vegetation type. Transects are 
used where repeated surveys of a particular vegetation type are 
required to monitor changes over time. Transects may also be 
used to establish a baseline species list for your land so that 
the whole area does not have to be surveyed.  Transects usually 
consist of a narrow band of land up to four metres wide and 
as long as necessary to incorporate the areas of interest. Lines 
are marked by semi-permanent posts (such as star pickets) at 
each end, and sometimes at regular intervals along their length. 
Individual plants within the defined transect area are identified 
and their location recorded as the distance along and out from 
the transect’s centre line. 

A permanent transect for monitoring bellyache bush and 
other weeds. The transect is two metres wide with pickets 
every ten metres along the centre line. 
Photograph: Wayne Vogler

Vegetation survey methods
Vegetation can be surveyed in a number of ways. Choosing the most appropriate method usually depends on the purpose of the 
monitoring, the size of the area to be monitored and the resources (time, money and expertise) you have available.
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Evaluation is a relatively simple process of asking and answering questions about a weed 
control plan. For example: 

Recording your observations is essential
Recording observations when evaluating control activities is essential. Most people keep a 
mental note of observations, but memories can fade or be subjective, so observations need 
to be written down if they are to be useful. The simplest way is to keep a diary (either paper 
or electronic) of weed control activities. This should include species lists, when, where 
and how activities were done, herbicide rates, application methods and a measure of the 
treatment’s effectiveness. Additional observations such as weather conditions at the time 
of treatment, soil type, plant condition, and any off-target damage will help you make more 
informed decisions about future control efforts.

Maintenance – commitment is needed
Weed control is an essential part of property management and is rarely a once-off 
operation. Ongoing follow-up and commitment of time and resources is essential. Without 
this commitment previous weed control efforts can be wasted.

Maintenance is required to keep clean areas clean, prevent new introductions and reduce 
existing weed populations. Prompt maintenance is especially needed when new weeds 
are detected. Routine follow-ups should ensure that seed banks are not established or 
replenished. Put simply, it’s like servicing a car, it needs to be done or the system breaks 
down and costs more in the long run.

Did the treatment achieve the objective of killing the weed?

Is the monitoring and control program giving the required result?

NO

Why are the objectives not being met?

What remedial actions can be taken?

Can herbicide application methods be improved?

YES

Can the objectives be met using fewer resources?

Can safety be improved?

Using the right safety equipment is important when spraying 
weeds. 

The biggest cost in weed control 
is controlling an established 
weed infestation. Maintaining 
weed-free areas and preventing 
new invasions is the most cost-
effective of all weed control 
activities and is a critical part of 
any maintenance program.

Fact

Photograph: Nicholas Smith



Did the treatment achieve the objective of killing the weed?

Is the monitoring and control program giving the required result?

Farmed buffalo on a property near Batchelor in the NT are reducing the spread of gamba grass and fire hazards into the adjacent Litchfield National Park. Photograph:  Jaemie Page
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Websites
Cooperative Research Centre for Australian Weed Management
www.weeds.crc.org.au

Weeds Australia
www.weeds.org.au

Government
Commonwealth Department of Environment and Water
www.environment.gov.au
Go to ‘Biodiversity’, ‘Invasive species’ and ‘Weeds’

Northern Territory Department of Natural Resources, Environment, The 
Arts and Sport
www.nt.gov.au/nreta
Go to ‘Natural resources’ and ‘Weeds’

Queensland Department of Natural Resources and Water
www.nrw.qld.gov.au
Go to ‘Weeds and pest animal management’

Western Australian Department of Agriculture and Food
www.agric.wa.gov.au
Go to ‘Weeds’

General
Weed publications catalogue 2007
Cooperative Research Centre for Australian Weed Management 
(Weeds CRC) (2007), University of Adelaide, Waite Campus,  
Urrbrae, SA.

AusGrass – Grasses of Australia (interactive CD) 
Sharp, D. and Simon, B.K. (2002), ABRS Identification Series, 
Australian Biological Resources Study and EPA Queensland, CSIRO 
Publishing, Collingwood, VIC.

Grasses of the northern rangelands (interactive CD)
Shaw, R. and Fesuk, S. (2003), Greening Australia NT and Central 
Queensland University, Darwin, NT.

Identification and control
National
Weeds: An illustrated botanical guide to the weeds of Australia.  
Auld, B.A. and Medd, R.W. (1992), Inkata Press, Australia.

Weed management guides: Weeds of National Significance; Alert list 
for environmental weeds; Managing weeds for biodiversity; and best 
practice management guides. 
Cooperative Research Centre for Australian Weed Management 
(Weeds CRC) (various dates), University of Adelaide, Waite Campus, 
Urrbrae, SA.

Factsheets and guidelines: biocontrol, physical control and cultural 
control; community approaches, gardening and biodiversity, 
herbicides, integrated weed management, managing weed risk, on-
farm solutions, weed eradication, updates. 
Cooperative Research Centre for Australian Weed Management 
(Weeds CRC) (various dates), University of Adelaide, Waite Campus, 
Urrbrae, SA.

Jumping the garden fence: Invasive garden plants in Australia and 
their environmental impacts. 
Groves, R.H., Boden, R. and Lonsdale, W.M. (2005), CSIRO report 
prepared for World Wildlife Fund – Australia, WWF – Australia, Sydney.

Field guide to weeds in Australia. 
Lamp, C. and Collet, F. (1989) (third edition), Inkata Press, Australia. 

Noxious weeds of Australia. 
Parsons, W.T. and Cuthbertson, E.G. (1992), Inkata Press, Australia. 

PrimeNotes (electronic resource)
Queensland Department of Primary Industries (1996-), Factsheets, 
Agnotes, DPI Notes, Farm Notes etc with contributions from State 
departments in Queensland, New South Wales, South Australia, 
Victoria, Western Australia, Northern Territory and other non-
government organisations. Brisbane, Qld.

WEEDeck 
Sainty and Associates Pty Ltd (various), 234 weed identification cards, 
Potts Point, NSW. 

Australian weed management systems. 
Sindel, B.M. (editor) (2000), R.G. and F.J. Richardson, Meredith, 
Victoria. 

References and further reading



Weeds of the wet/dry tropics of Australia: A field guide. 
Smith, N.M. (2002), Environment Centre NT Inc, Darwin, NT.

Northern Territory
Weeds of the wet/dry tropics of Australia: A field guide. 
Smith, N.M. (2002), Environment Centre NT Inc, Darwin, NT.

Queensland
Weed pocket guide: Central Queensland. 
Department of Natural Resources and Mines and Capricorn Pest 
Management Group (2003), Land Protection Branch, Qld Government, 
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Weed seed spread: weed pocket guide. 
Department of Natural Resources (2000), Land Protection Branch, Qld 
Government, Brisbane, Qld.

Weed pocket guide. 
Department of Natural Resources (1998), Land Protection Branch, 
Qld Government, Brisbane, Qld, in conjunction with Broadsound, 
Mackay, Mirani, Nebo, Sarina and Whitsunday Shire Councils, Pioneer 
Integrated Catchment Management Association and Waterwatch. 

Western Australia
Weeds —the East Kimberley’s most wanted. 
Government of Western Australia (2003), Save East Kimberley 
Species, Ord Land and Water, Shire of Wyndham East Kimberley, Water 
and Rivers Commission, Department of Agriculture, Department of 
Conservation and Land Management, Natural Heritage Trust.

Western weeds: A guide to the weeds of Western Australia. 
Hussey, B.M.J., Keighery, G.J., Dodd, J., Lloyd, S.G. and Cousens, R.D. 
(2007) (second edition), Weeds Society of Western Australia, Victoria 
Park, WA.

Declared Plant control handbook. Recommendations for the control of 
Declared Plants in Western Australia. 
Peirce, J.R. and Pratt, R.A. (2002) (sixth edition), Weed Science, Plant 
Industry Biosecurity Program. Department of Agriculture, WA.

Strategies
Australian weeds strategy: A national strategy for weed management in 
Australia.
Natural Resource Management Ministerial Council (2006), developed 
by the Australian Weeds Committee, Canberra, ACT.

Weeds of National Significance Parkinsonia (Parkinsonia aculeata) 
Strategic Plan. 
Agriculture and Resource Management Council of Australia and New 
Zealand, Australian and New Zealand Environment and Conservation 
Council and Forestry Ministers (2000). National Weeds Strategy 
Executive Committee, Launceston.
Note: Strategic plans for all the 20 Weeds of National Significance 
have the same publication details.

A weed plan for Western Australia.
State Weed Plan Steering Group (2001), Department of Agriculture, 
WA Government, Perth, WA.

Western Australia’s State weed plan: A new strategy in the war on 
weeds. 
Department of Agriculture (2001), prepared by the State Weed Plan 
Steering Group. WA Government, Perth, WA.

Environmental weed strategy for Western Australia.  
Department of Conservation and Land Management (1999), 
Environmental Protection Branch, WA Government, Como, WA.

Queensland weeds strategy 2002–2006.
Department of Natural Resources and Mines (2002). Land Protection. 
Queensland Government, Brisbane, Qld.

The Northern Territory weeds strategy 1996–2005.
Department of Primary Industry and Fisheries (1996), NT Government, 
Darwin, NT.

Katherine regional weed management strategy and action plan 
2005–2010.
Katherine Regional Weed Advisory Committee (2005), Northern 
Territory.
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