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Summary   The Central West cropping zone of New 
South Wales (NSW) is unique in its rainfall pattern 
and weed spectrum. Little weed management infor-
mation is available for this zone as weed spectrums 
and management approaches from the northern and 
southern cropping areas do not always apply. For 
this reason, a manual has been produced focusing on 
best management practice for weed control in these 
farming systems.

Best management practice for this cropping zone 
includes crop, fallow and pasture agronomy as well 
as specific management solutions for the weed spec-
trum present. Best management practice also needs to 
consider the effective use of herbicides with respect to 
herbicide choice and application. Biological control 
is helping manage major weeds in the Central West 
such as Paterson’s curse (Echium plantagineam L.) 
and horehound (Marrubium vulgare L.) and can be 
integrated as part of the farm management system.

Herbicide resistance is not yet been widespread 
in the area. Managing herbicide rotations alongside 
crop and pasture rotations is a major part of prevent-
ing herbicide resistance. Drought and crop availability 
are limiting factors in effective rotations for long term 
weed control.

The manual has combined the latest research, 
knowledge of the region’s district agronomists and 
the experiences of successful farmers. The manual 
provides information on weed ecology and agronomy, 
allowing the farmer to assess their own situation and 
to develop a custom based system that suits their 
individual situation.

Keywords    Extension,  integrated weed manage-
ment,  rotations,  weed survey.

INTRODUCTION
‘Farmers continually learn, solve problems and iden-
tify new ones in an ever changing environment. This 
means that information needs can change rapidly’ 
(Leeuwis 2004). The Central West NSW cropping and 
pasture zone has experienced many changes in recent 
years including the increasing uptake of minimum 
tillage and variety of rotational crops.

The Central West NSW cropping zone is charac-
terised by its non seasonal rainfall pattern due to its 
location between the northern summer rainfall and 
southern winter rainfall zones. Farmers rely on storing 

summer rainfall in fallows to build up soil moisture, 
as the winter rainfall alone for this region is frequently 
not sufficient to successfully grow a winter crop. Good 
weed control is important for maintaining crop yield, 
in both winter, to reduce crop competition, and in 
summer, to retain soil moisture. Therefore, farmers 
need to be vigilant with their weed control all year 
round (Johnson 2006a). 

Farmers indicated that little weed management 
information that is specific to Central West NSW 
is available. This resulted in the development of 
the Grains Research and Development Corporation 
(GRDC) project ‘Efficient Weed Control in Central 
West NSW’. During the course of this project the 
district agronomists for the Central West, who provide 
much of the advice to farmers on agronomy and weed 
control, were finding that in the different farming 
systems across the region there are some farmers and 
agribusiness advisors who ‘get it right’ and many who 
do not. Some have designed very good and sometimes 
novel approaches to weed management within their 
district and particular farming system. It was decided 
that a wider audience would benefit from their knowl-
edge and experiences. 

A user-friendly farmer resource in the form of a 
manual has been produced on best management prac-
tice for weed control in Central West NSW.

MATERIALS AND METHODS
Strategies for determining information needs that 
Leeuwis (2004) suggests include asking farmers 
directly, analysing the way in which current informa-
tion is used, analysis of requests for information and 
deducing what may be required based on currently 
available material.

A survey of farmers in the Central West was con-
ducted in 2002 (Pengilley and Dellow 2003). During 
this survey, the most common weeds and weed man-
agement practices were determined. In planning for 
the production of this book the district agronomists 
involved listed weeds that they frequently received 
enquiries about. A literature review of currently avail-
able extension material was conducted to determine 
what information was currently available and where 
there were information gaps.

When compiling the information the four basic 
principles for presenting messages through written 

Promoting best management practice for weed control in 
Central West New South Wales

 Annie Johnson 
NSW Department of Primary Industries, Forest Road, Orange, New South Wales 2800, Australia



404

Fifteenth Australian Weeds Conference

media (Leeuwis 2004) were followed: where possible 
complex terminology was avoided, the book was struc-
tured into clearly defined areas, the main points were 
brief and the book was keeping relevant and interesting 
through the use of real examples in case studies.

RESULTS
The 2002 survey determined the most common weeds 
(Table 1). In 2005, the most regular enquires received 
by district agronomists on weed management were 
similar to the 2002 survey with a few additional weed 
species (Table 2). 

Although 54% of farmers thought that weeds were 
their biggest management issue, 57% said that they 
did not have an Integrated Weed Management (IWM) 
plan. Farmers were using a variety of weed control 
methods but were not using all available management 
options to best control weeds (Pengilley and Dellow 
2003). Approximately 73% of the farmers also noted 
that they did not understand the process or practices to 
prevent or reduce the likelihood of herbicide resistance 
occurring on their farm (Pengilley and Dellow 2003). 
The district agronomists also indicated that there were 
many problems arising from the incorrect choice or 
use of herbicides.

Book design   The results of the survey and analysis 
of information were used to determine the contents 
of the book.

The literature review found that most of the in-
formation that was currently available was specific 
to individual weeds or herbicides and that there was 
little information on whole farm IWM and the actual 
use of herbicides. 

The book was designed to focus on ‘best practice’ 
whole farm IWM based on current research as well 
as individual farmer experiences. The information 
examines IWM in rotations as well as IWM for the 
most common species (Tables 1 and 2). 

The chapters were divided along the lines of crops, 
pastures and fallows covering herbicide use and herbi-
cide resistance so that farmers can easily find informa-
tion that is relevant to their farming system.

CONTENTS OF WEED CONTROL IN CENTRAL 
WEST NSW

Integrated weed management (IWM)   IWM is the 
planned and managed use of physical, chemical and 
biological measures to control specific weeds or weed 
populations. IWM involves using many pre-emptive 
strategies as well as direct weed control tools. The book 
aims to show farmers how to reduce their reliance on 
herbicides for weed control, which in turn reduces the 
risk of herbicide resistance developing.

Rotations   Rotations allow alternate weed control 
methods to be utilised, which reduces weed burdens, 
weed control costs and the risk of herbicide resistance 
developing. This chapter shows how planning an IWM 
rotation does not just involve deciding which crops 
will be grown. Planning also involves which herbicide 
modes of action will be used and when. A plan can 
include when and where tools such as double knock, 
cultivation, a green manure crop, pasture or hay pro-
duction could be used. 

Weeds   The biology and ecology of the most prevalent 
weeds of Central West crops, pastures and fallows (Ta-
ble 1) and their management are individually reviewed 
in this chapter. The extra species that were nominated 
by district agronomists (Table 2) were also included.

Agronomy   Agronomy aims to optimise crop yield 
potential. It is used to favour the crop over the weeds 
by reducing weed growth, minimising seed set and 

Table 1.   The most common weeds in Central West 
NSW 2002 survey (from Pengilley and Dellow 
2003).

Cropping weeds

1. Annual ryegrass (Lolium rigidum Gaudin) 

2. Wild oats (Avena fatua L. and A. ludoviciana Durieu) 

3. Saffron thistle (Carthamus lanatus L.) 

4. Capeweed (Arctotheca calendula (L.) Levyns) 

5. Skeleton weed (Chondrilla juncea L.)

Pasture weeds

1. Saffron thistle (Carthamus lanatus L.) 

2. Paterson’s curse (Echium plantagineum L.) 

3. Capeweed (Arctotheca calendula) 

4. Barley grass (Hordeum leporinum Link) 

5. Horehound (Marrubium vulgare L.)

Fallow weeds

1. Camel melon (Citrullus lanatus var. lanatus Thunb.) 

2. Prickly paddy melon (Cucumis myriocarpus Naudin) 

3. Skeleton weed (Chondrilla juncea) 

4. Saffron thistle (Carthamus lanatus)

5. Common heliotrope (Heliotropium europaeum L.)

Table 2.   Additional weeds (to Table 1) that receive 
the most regular enquiries in Central West NSW (from 
Johnson 2006b).

Problem weeds

Wild radish (Raphanus raphanistrum L.)

Fumitory (Fumaria spp.)

Fleabane (Conzya spp.)

Silverleaf nightshade (Solanum elaeagnifolium Cav.) and 
   quena (Solanum esuriale Lindl.) 
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delaying the development of herbicide resistance. The 
chapter shows that when effective agronomic practices 
are integrated with a tactical herbicide program, the 
result is a more cost effective weed control program. 
Agronomy tools that are discussed in this chapter include: 
crop choice, crop density, row spacing, time of sowing, 
fertilisers, herbicide rate, timing and harvest practices. 

Pastures   Controlling weeds in pastures improves 
the feed value of the pasture, increases meat and wool 
quality and quantity, prevents injury to stock and 
lengthens the life of the pasture. Weed control in the 
pasture phase also reduces disease and weed control 
costs in the following crops. 

IWM for a pasture phase includes the use of pas-
ture species selection, pasture competition, slashing, 
hay or silage, herbicides and quarantine. Farmers are 
encouraged to use some form of IWM each year of 
the pasture. Weed control does not always directly 
benefit pasture growth. However it will improve the 
yield potential for the following crop and reduce weed 
control costs in the cropping phase. 

Fallows   Fallows are an integral part of farming in 
lower rainfall areas. The term ‘fallow’ refers to a 
paddock where no crop or pasture is growing. The 
main function of a fallow is to conserve moisture 
and nutrients for the following crop. A long fallow is 
traditionally between the pasture and cropping phases. 
The fallow period starts in winter or spring (9–12 
months) before the next winter crop is sown. A long 
fallow can also be a period of 16–18 months between 
two winter crops. A short fallow is the period between 
two winter crops. 

The benefits of a fallow increase when weeds are 
controlled. These benefits include greater moisture and 
nutrient conservation, reduced carry over of disease 
and reduced numbers of weeds in the following crops. 
This chapter examines the role of fallows in whole 
farm IWM as well as managing fallows with IWM.

Biocontrol   Biological control is helping manage ma-
jor weeds in the Central West such as Paterson’s curse 
(E. plantagineam) and horehound (M. vulgare) and can 
be integrated as part of the farm management system.

Herbicide resistance   Herbicides are an important 
part of weed control as they are cheap and easy to use 
over large areas in a short amount of time. In Australia, 
herbicide resistance has been detected to seven of the 
major herbicide groups. Herbicide resistance can be 
delayed with simple methods such as mode of action 
rotation, use of mixtures and rotating between cropping 
and pasture phases.

Herbicide use   Herbicide selection may appear to 
be a complex choice. Planning and farm records can 
prevent ‘emergencies’ and last minute decisions. Eco-
nomics are a major factor and the cost of the choice 
can vary greatly depending on the yield potential and 
the timing of the application as well as product choice. 
This chapter looks at herbicide selection and timing, as 
well as environmental conditions and how they affect 
herbicide application.

DISCUSSION
While this book provides information on the best 
practices for IWM that are currently known, there is 
still a need for continued research and experimenta-
tion specific to the Central West. Continued rotational 
research to assess how different rotations are affect-
ing weed population dynamics is essential. Further 
agronomic research, which examines minimum tillage 
systems and weed dynamics will further aid the uptake 
of IWM practices in the Central West.

There are also gaps in our knowledge relating to 
specific weed ecology. This includes the seed bank 
life of some broadleaf weed species, especially the 
Brassica’s and perennial weeds. In addition, more 
research needs to be conducted on management fac-
tors, such as cultivation, that can affect the dynamics 
of seed bank numbers.
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